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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
evaluation 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

from manufacturers' proprietary test reports. All proprietary test reports

cre 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.

o evaluate licensees' qualification documentation of safety-related
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.

o evaluate licensees' qualification documentation of safety-related
electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate
qualification documentation of equipment within the scope of IE
Bulletin 79-018, Supplement 3 (item 2) [6],* in accordance with
criteria established by the NRC in a manner identical to the
evaluation of all other safety-related electrical equipment.

1.2 SCOPE OF THE EVALUATION

The scope of this report is limited to the evaluation of environmental
qualification of electrical equipment that ::ast function to mitigate the

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

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

nklin Research Center
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With respect te 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 January 1,1981. Where applicable, a
review is to be performed on installed equipment with implementation dates
after January 1,1981 if adequately identified by the Licensee.

The NE 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

I" mild" environments) or (2) required to achieve and maintain cold shutdown, is
not to be included within the scope of this raport. However, where the
Licensee has identified these equipment items in the EEQ submittals to tha
NRC, these items have been listed in NE 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
o equipment protection against natural phenomena

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

equipment protection against fire hazardso

equipment protection against missileso

equipment located in plant areas whose environment is not adverselyo
!- affected by the design basis event

o equipment required to achieve and maintain cold shutdown.

!

!
"

1.3 GENERIC ISSUE BACKGROUND I
i

i

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

j;i purpose of equipment qualification is to provide tangible evidence that
it
j' equipment will operate on demand and to verify design performance, thereby

) establishing assurance that the potential for coanson-mode failure is minimized.

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

environments are generally defined by the limiting conditions resulting from
the complete spectrum of postulated break sizes, break locations, and single
failures consequent to a LOCA, main steam line break (MSLB) 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 plant design
features, other postulated HELB locations may be associated with:

the chemical and volume control system (CVCS) letdown lineo

o the steam supply piping to

the auxiliary feedwater (AFW) pump turbine-

the reactor core isolation cooling (RCIC) pump turbine-

the high pressure core injection (HPCI) pump turbine-

the isolation condenser-

o steam generator blowdown.

The NBC 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 modified over the years, and specific industry
standards concerning qualification have been revised as the design of reactor
systems has changed and as regulatory and operating experience has
accumulated. Examples of such standards are IEEE Standards 279-71, 323-74,
383-74, 317-76, 334-80, 381-77, 382-80, 535-79, 627-80, 649-80, and 650-79.

NBC 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 NBC staff positions;

; regarding selected areas of environmental qualification of safety-related
j

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

j p 1-3
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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

j
permit or operating license review process.

Although qualification. standards and regulatory requirements have
3

undergone considerable development, all of the currently operating nuclear
power plants are required to comply with 10CFR50, Appendix A, General Design

1Criteria for Nuclear Power Plants, Section I, Criterion 4. This criterion '

states in part that " structures, systema and components important to safety
1shall be designed to accommodate the effects of and to be compatible with the j

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
J

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

4

The NRC staff has evaluated the licensees' equipment qualification
programs by reviewing the qualification documentation of selected safety-
related equipment as part of the operating license review for each plant. The

I NRC staff has also used a variety of methods to assure that these general
requirements are met for electrical safety-related equipment. In the oldest
plants, qualification was based on the fact that electrical components were of )
high industrial quality. Af ter 1971, qualification was judged on the basis of
IEEE Std 323-71; however, no regulatory guide was issued adopting this
standard. For plants whose SERs were issued after July 1, 1974, the

'

Commission issued Regulatory Guide 1.89, which in most respects adopted the
most recent standard, IEEE Std 323-74.

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

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

,

NRC staff instituted the Systematic Evaluation Program (SEP) to determine the
,

degree to which the older operating nuclear power plants deviated from current
l
1.,

4 1-4
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a

licensing criteria. The subject of electrical equipment environmental

f- qualification (SEP Topic III-12) was selected for accelerated evaluation as

part of this program. Seismic qualification of equipment was to be addressed
as a separate SEP topic. In December 1977, the NRC issued a generic letter to
all SEP plant licensees requesting that they initiate reviews to determine the

adequacy of existing equipment qualification documentation.

Preliminary NRC review of licensee responses 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 $ctions were identified." However,
it was recommended that additional effort should be devoted to examining the
installation and environmental qualification documentation of specific
electrical equipment in all operating reactors.

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

Circular 78-08, " Environmental Qualification of Safety-Related Electrical
Equipment at Nuclear Power Plants," which required all licensees of operating
plants (except those included in the SEP) to examine their installed
safety-related electrical equipment and ensure appropriate qualification
documentation for equipment function under 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

i 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.

The review of the licensees' responses indicated certain deficiencies within

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

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 issued internally a document
antitled " Guidelines for Evaluating e.nvironmental Qualification of Class IE

Electrical Equipment in Operating Reactors" [4]. (The document is hereafter .

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

originally intended that the licensees evaluate their qualification documentation
in accordance with the DDR Guidelines. However, initial NRC review of this
documentation, which was compiled to support licensee submittals, revealed the
need for obtaining independent evaluati'ns and for accelerating the qualifi-

.

cation review program.

In October 1979, the NBC awarded Franklin Research Center a contract to

provide assistance in the " Review and Evaluation of Licensing Actions for
Operating Reactors," which included an assignment for review of equipment
environmental qualification documentation under SEP Topic III-12. 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 l

i

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 Unita 2 and 3, Millstone Unit 1, Dresden Unit 2, and San Onofre Unit 1.
(This assignment was completed in April 1981.)

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

'

Bulletin 79-01 and requested additional information on environmental qualifica-
tion of safety-related electrical equipment at operating facilities, excluding
the 11 facilities undergoing the SEP review. This Bulletin cited the DOR

Guidelines as the criteria to be used in evaluating the adequacy of the safety-
related electrical equipment qualification. The scope of the review was
expanded to include HELBs (inside and outside containment) in addition to

equipment aging and submergence. The NRC advised the licensees that the

criteria contained in the D0R Guidelines would be used in its review of i

Ilicensee 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 III-12 for.

the purpose of equipment environmental qualification review.

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

f Group held an open meeting at NE 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 NE formally

issued to all licensees represented at the meeting the DOR Guidelines document
which included a second document, " Guidelines for Identification of That

Safety Equipment of SEP Operating Reactors for Which Environmental
Qualification Is To Be Addressed" [4], together with the request that the

licensees review their plant systems and provide additional equipment environ-
mental qualification information to the NE 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-OlB, and the

task leader was assigned responsibility for the overall coordination of the

review effort with NE 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 NE organizational structure was modified and the

Equipment Qualification Brsach 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 NE issued Memorandum and Order CLI-80-21 [7],

specifying that licensees and applicants must meet the requirements set .forth
in the DOR Guidelines and NUREG-0588 regarding environmental qualification of

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

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

| to achieve full compliance with the DOR 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 Rese_ arch _ 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 licensees 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 Coussission
Memorandum and Order of May 27, 1980 (CLI-80-21). The above orders required
the licensees to complete the tasks identified in IE Bulletin 79-018 no later

1

than November 1,1980 to allow the staff to comply with the February 1,1981 I

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
4'

Bulletin 79-018, highlighting the staff positions affecting the licensees'

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

I
In October 1980, EG&G Idaho, Inc., awarded Franklin Research Center ai

contract to provide assistance in the equipment environmental qualification
review for 13 of the plants whose licensees responded to IE Bulletin 79-018.
The assignment was to evaluate the licensees' equipment environmental qualifi-
cation submittals and to present the resul'ts in the form of a Technical;

Evaluation Report for each plant. The objective of this Technical Evaluation

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

electrical equipment was reviewed for environmental qualification in
accordance with the DOR 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 l~, Browns 1

1

Ferry Units 1, 2, and 3, Brunswick Units 1 and 2, Hatch Units 1 and 2g Dresden I

IUnit 3, and Quad Cities Units 1 and 2. (This assignment was completed in June;'

1981.)

In mid-1981, the NBC issued SERs on environmental qualification of
safety-related electrical equipment to licensees of all operating plants.

|*
,

\
|

il-8 ~ w

-- Center )nklin Research*

. .

_- _ _ -. ._. ._ _ _- __
- - - - - - -;=r : .



b

- TER-C5257-497
.

- Where additional qualification information was required, the licensees were

directed to respond to the NE within 90 days of receipt of the SER.

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

f ni.hc,rized 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 NE conducted extensive meetings with the nuclear
industry to address concerns and questions regarding qualification of safety-
related equipment. In addition, the NE provided licensees with detailed

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

programs were also presented to the industry: environmental qualification of

equipment located in " mild" environments, seismic and dynamic qualification,
and environmental qualification of mechanical equipment.

On September ~ 23, 1981, the NE Commaissioners considered a petition

(SECY-81-486) to extend the deadline for actions to be taken by licensees to
,

.. achieve environmental qualification of all safety-related equipment. On
September 30,. 1981, the NRC Commissioners extended this deadline to the second

,

risfueling outage after March 31, 1982.

In October 1981, the NE authorized Franklin Research Center to include*

within the scope of the existing EEQ assignment (TMI Lessons Learned
g

Implementation Equipment) the evaluation of licensees' resolutions of out-,

standing issues related to equipment environmental qualification discussed in
the NE SERs in accordance with NRC criteria. The assignment was to review

N the qualification documentation and to present the results in the form of a
\ .

i D' Technical Evaluation Report for 71 operating plants. (This report was devel-

oped within theiscope of this assignment.)

I On January 7,1982, the NE Connaissioners approved the issuance of them

'

~ proposed rule, " Environmental, Qualification of Electric Equipment for Nuclear
*

,

Power Plants," fc.i ,public coamment. The proposed rule was published in the-

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

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

qualification.

The final rule, "Environn. ental Qualification of Electric Equipment for
Nuclear Power Plants," was subsequently issued on April 16, 1982 by the N!!C
(to be published in the Federal Register) to clarify and strengthen the
criteria for environmental qualification of electrical equipment. The final

rule is to be incorporated into 10CFR50 as Section 50.49, " Environmental
Qualification of Electric Equipment for Nuclear Power Plants." The

significant features of the rule are:

o Requalification of electrical equipment in accordance with the rule
will not be -required for equipment qualified or being qualified in
accordance with the DOR Guideline's and IE Bulletin 79-01B or
NUREG-0588, provided the qualification program commenced within 90
days after the effective date of the rule.

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

A new section has been added, covering the qualification of equipmento
located in mild environments,

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

On April 20, 1982, the NRC staff issued Generic Letter No. 82-09 [23] to

all licensees, presenting the NRC's position and clarification of certain

aspects of the environmental qualification requirements.

1.4 SPECIFIC ISSUE BACKGROUND-

i

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

Circular 78-08, " Environmental Qualification of Safety-Related Electrical
Equipment at Nuclear Power Plants," which required all licensees of operating
plants to examine their installed safety-related electrical equipment and
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ensure appropriate qualification documentation for equipment function under
postulated accident conditions. Subsequently, on February 8, 1979, the NRC

I Office 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-OlB, which expanded the scope of IE

Bulletin 79-01 and requested additional information on environmental
qualification of 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 staff held regional meetings with the licensees and interested

parties during the week of July 13, 1980. The staff issued a second

supplement to IE 3u11etin 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 Conunission
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-OlB no later

than November 1,1980 to allow the staff to comply with the February 1,1981'

date imposed by the Connaission Order. The responses to the questions were
issued on February 29, 1980; and the second and third supplements to IE
Bulletin 79-OlB, highlighting the staff positions affecting the licensees'
responses, were issued on September 29 and October 24, 1980, respectively.

The NRC Office of Inspection and Enforcement performed (1) a preliminary
evaluation of the Licensee's response, documented in a technical evaluation
re port (TER), and (2) an onsite verfication inspection (June 16-17,1980) of
selected safety-related electrical equipment. The engineered safety features
actuation, air-recirculation, and containment isolation systems were inspected

at Unit 1; the containment spray system was inspected at Unit 2. The

inspection at both units verified proper installation of equipment, overall

interface integrity, and manufacturers' nameplate data. The manufacturer's
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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 for Units 1 and 2 in an onsite inspection

' report (from D. W. Hayes to E. L. Jordan, dated July 1,1980). No deficien-
cies were noted.

.;,

on October 31, 1980 [1], Indiana and Michigan Electric Company provided i

1

the NRC with an equipment environmental qualification submittal in response to
IE Bulletin 79-OlB for the D. C. Cook Nuclear Plant Unit 1.

On February 3, 1981 [8], Indiana and Michigan Electric Company submitted
to the NRC further equipment environmental qualification information in
response to IE Bulletin 79-01B.

On May 28, 1981 [9], Indiana and Michigan Electric Company submitted to
the NRC additional information in response to IE Bulletin 79-01B. |

The NRC issued a Safety Evaluation Report (SER) to Indiana and Michigan
Electric on May 26, 1981 [10].

Requests for information [61, 62, 63, 64, 65] were transmitted to the NRC

by FRC to obtain qualification documentation referenced by the Licensee in its
submittals, TMI Action Plan information, and correlations to NUREG-0737 [2].

By letter dated September 23, 1981 [12], Indiana and Michigan Electric

transmitted to the NRC a response to the SER. I

>

In References 14, 24, 25, and 54, Indiana and Michigan Electric provided
responses to the FRC requests for additional information.

|

1

,

a

I

|
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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:

o DOR Guidelines, " Guidelines for Evaluating Environmental Qualification
of Class lE Electrical Equipment in Operating Reactors," November 1979

(3 [4]
,

NUREG-0588, Revision 1, " Interim Staff Position on Environmentalo
Qualification of Safety-Related Electrical Equipment," July 1981 [3].

Other appropriate references used in the review of the licensees'
electrical equipment environmental qualification submittals are:

t
IE Bulletin 79-OlB, " Environmental Qualification of Class lEI o
Equipment," January 14, 1980; Supplement No. 1, February 29, 1980;
Supplement No. 2, September 29, 1980; and Supplement No. 3, October
24, 1980 [21, 22, 5, 6].

NUREG-0737, " Clarification of TMI Action Plan Requirements," Novembero
| 1980 [2]. This document is applicable for the selection of equipment
i for the evaluation of the environmental qualification of safety-

related electrical equipment located in harsh environments required
for TMI Lessons Learned Implementation. The scope of the review is
limited to equipment associated with specific sections of NUREG-0737
which have an installation implementation date of January 1,1981.
Where applicable, a review is to be performed on installed equipment
with implementation dates after January 1, 1981 if adequately

| identified by the licensee.

2.2 STAFF POSITIONS AND SUPPLEMENTAL CRITERIA

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

.

4

2.2.1 Requirements and Applicable Criteria

i Items 3 and 17 of Supplement 2 to IE Bulletin 79-018 [5] describe the
application of the DOR Guidelines and NUREG-0588 to operating reactors (ors),

nklin Research Center
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near term operating license applicants (NTOLs), and construction permit
applicants (cps). The qualification requirements and applicable criteria are
stated s.a follows:

[ Question 3]

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

[NRC Answer to Question 3]

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

1

TABLE 1

REQUIREMENTS

ors OLs cps
CP SER CP SER

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

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

NEW RULE WHEN
IN EFFECT

l

REPLACEMENT COMPONENTS
USE NUREG-0588 (CAT. I)

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 reviewed 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 af ter 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 i

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 II column of NUREG-0588
and the DOR guidelines, the differences are in details and in the

1

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
NIOLs."

[ 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 shall
be qualified to Category I of NUREG-0588 'unless there are sound reasons
to the contrary.' Nonavailability and/or the fact that the part to be
used as a replacement is a spare part purchased prior to May 23, 1980,
and is in stock are among the factors to be considered in weighing
whether there are ' sound reasons to the contrary. ' All replacement parts
shall as a minimum conform to the requirements described in the answer to
question 3. Justification for deviation from Category I of NUREG-0588
shall be documented by the licensee and records shall be available for>

audit, upon request by the NRC."

t

2.2.2 Application of Requirements and Criteria to TMI Lessons
t

t Learned Implementation Equipment

|
The NRC requested an evaluation of the environmental qualification of

safety-related electrical equipment located in harsh environments required for
TMI Lessons Learned Implementation in accordance with criteria established by
the NRC in a manner identical to the evaluation of all other safety-related

electrical equipment. Additionally, Item 21 of Supplement 2 to IE Bulletini

79-01B [5] states:

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

the staff in assessing the adequacy of the qualification information."
,

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

2-3
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' planned' to be installed as a result of lessons learned need not be (
! addressed in that response. Some of this equipment has since been [

installed. Supplement #2 (Q.5, Q.21) identified that the staff position
was that equipment which is installed should be treated in a manner

similar to all other safety-related electrical equipment and be addressed4

in the November 1, 1980 submittal. This position represents no change in
staff position regarding the scope of the review. However, since the
staff position on this issue was unclear the following will apply:

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

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

.

Qualification information for TMI Action Plan equipment currentlyc.
'

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

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

,

2.2.3 Equipment Not in the Scope of the Qualification Review
I

i

Supplement 2 of IE Bulletin 79-01B [5] permits deferment of the review of
environmental qualification for all safety-related equipment items located in
plant areas where the equipment is not exposed to the direct effecte of a high
energy line break (HELB) or to nuclear radiation ensnating from circulation of '

|>

fluids containing radioactive substances. Supplement 3 of IE Bulletin 79-013

[6] permits deferment of the review of environmental qualification for all
equipment required to achieve and maintain the plant in a cold shutdown j

' condition. Supplements 2 and 3 of 79-01B originally permitted deferment until
after February 1,1981 of the qualification review of equipment located in a j

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

l

determined that the review of environmental qualification for this equipments,

is not within the scope of the present review program.-

I-

J
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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 Raport (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 79-01B [5],

"these values are a screening device, per the Guidelines, and can be used in
lieu of a plant-specific profile, provided that expected pressure and humidity

i conditions as a function of time are accounted for."

Service conditions should bound those expected for coolant and stram 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 tesperature/ pressure profiles
as functions of time. If containment spray is to be used, the impact of the

spray on required equipment should be asteessed.

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 (IDCA) and HELB accidents insidei

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
HELBs or other postulated occurrences. Supplement 2 to IE Bulletin 79-OlB [5]
provides the following additional criterion: If the equipment satisfies the
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guidance and other requirements of the DOR Guidelines or NUREG-0588 for the
IDCA and HELB accidents, and the licensee demonstrates that its failure will

not adversely affect any safety-related function or mislead the operator af ter
subnargence, 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 [5] 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) bounded by the )
single test."

2.2.4.4 Test Sequence |
(DOR Guidelines Section 5.2.3) |

Supplement 2 to IE Bulletin 79-018 [5] provides the following additional
criteria:

l

" Sequential testing requirements are specified in NUREG-0588 and the D0R
Guidelines. Licensees must follow the test requirements of the,

applicable document. )

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

e

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."

|
1

|
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f 2.2.4.5 Fadiation
(DOR Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitem 2)'

Supplement 2 to IE Bulletin 79-01B [5] provides the following additional
criteria: .

"Both the DOR Guidelines and NUREG-0588 are similar in that they provide
the methods for determining the radiation source term when considering
LOCA events inside containment (100% noble gases /50% iodine /1%
particulates). These methods consider the radiation source tera

j 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.

3 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 conditions. The following table summarizes these
considerations:

LOCA Non-LOCA HELB

| Outside Containment NUREG-0578 NUREG-0588
(100/50/1 (10/10/0
in RCS) [*] in RCS) 3

Inside Containment Larger of'

NUREG-0588 NUREG-0588;

i (100/50/1 (10/10/0
in containment) in RCS)

'
or

NUREG-0578
(100/50/1,

in RCS)'

i

*The numbers in parentheses represent % noble gases /* iodine /% particulates.;

RCS means reactor coolant system.
.
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4

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

.

2.2.5 Additional Clarification of Qualification Requirements

The NE has worked with a number of licensees, at their requests, to
provide further clarification on environmental qualification requirements. On

January 20, 1982, the NE issued Generic Letter No. 82-09 [23] presenting
staff positions on certain aspects of the qualification requirements. Generic

Letter No. 82-09 states:

"1. Operator Display Instrumentation
i

Q. Given the interrelated activities associated with display
instrumentation (e.g., NUREG-0700, NUREG-0709, 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 NE? |

'

l
; A. All display instrumentation referenced in the emergency procedures j

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 display4

instrumentation referenced in emergency procedures, licensees may
,

identify (such as by the use of an *) which of those instruments are l

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.

:

1Such activities include preparation of new emergency procedures
I (NUREG-0799), control room design reviews (NUREG-0700), and upgrading of

accident monitoring instrumentation (Reg. Guide 1.97 and NUREG-0737).
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For new or upgraded instrumentation with a required operation dateo
after the equipment qualification deadline, qualification must be
accomplished prior to equipment operation and plant acceptance.

2. Safety-Related Equipment

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

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

3. Replacement Parts

Q. Please clarify the NRC requirements on replacement parts.

A. In CLI-80-21, the Commission stated that unless there were sound
reasons to the contrary, replacement equipment should be qualified

I to the standards set forth in Category I of NUREG-0588. The
Commission's position was designed to promote the policy of
upgrading the environmental qualification and reliability of
installed safety-related electrical equipment. To meet this overall
goal, licensees must institute internal policy practices consistent
with the Commission's statement.

Situations may arise in which upgrading to NUREG-0588, category I of
replacement equipment qualified to NUREG-0588, Category II or the
DOR Guidelines will not be compatible with overall station safety
and performance goals. Licensees must review such situations on a
case-by-case basis and determine that ' sound reasons to the
contrary' do, in 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.
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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
i 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 equipment qualified to the NUREG-0588, Category I
]standards is not available to meet installation and operation

schedules. Equipment qualified to the DOR Guidelines or
NUREG-0588, Category II may be used for an interim period until
Category I equipment is obtained and an outage of sufficient
duration is available for replacement. Justification for use of
the non-Category I qualified replacement equipment beyond this
interim period must be submitted to the NRC for approval prior to
the end of the interim period and in sufficient time for
reasonable NRC review.

4. Replacement equipment qualified to NUREG-0588, Category I
standards would require significant plant modifications to
accoessodate its use.

5. Operating performance and reliability data for the Category I'

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?'

!

4

4
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f A. The Staff requires that the licensee submit documentation on the
i 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 plants 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 procese
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 Staff requests two component specific sample
calculations (one for inside and one for outside containment), and a
brief written description of each of the methodologies used, their'

application and associated conservatisms. Such sample calculations
! and a statement by the licensee that the values of radiation exposure

of components so derived are appropriate for environmental
qualification of equipment will satisfy the Staff's concern on the

[
' Radiation Specification Value' used during the qualification reviews.

7. Containment Service Conditions
|

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

A. No. The Staff will accept the use of these values. However, an
i acceptable alternative to the NRC staff's temperature criterion used
l 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 withi

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.

i

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?
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A. With regard to plants subject to the qualification requirements of
the DOR Guidelines or Category II of NUREG-0588, for those pieces of
equipment tested prior to May 23, 1980, the 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
be applied. However, subsequent failures should be shown not to be

]detrimental to plant safety. 1

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

9. Ag

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

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 is located in a harsh environment.

,

1

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 reconenendations. 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
Accidents and resultant degradation (if any) which may occur.
Arrhenius or other appropriate accelerated aging methodologies may be i
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- I

tion.
'

IIn plants subject to the qualification requirements of either the DOR
|Guidelines or NUREG-0588 Category II, for equipment that has been

identified as being susceptible to significant degradation due to
thermal and radiation aging, the schedule for inspection of and/or
replacement of the susceptible components in that equipment must be

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

|

|
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3. METHODOLOGY USED FOR THE EVALUATION

3.1 INTRODUCTION

As discussed in Section 1.3 of this report, the NRC issued Safety

Evaluation Reports (SERs) on environmental qualification of safety-related
'

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 EXN - Exempted Equipment Justification
A - Material Aging Evaluation, Inadequate

Replacement Schedule, Ongoing SEN - Separate Effects Qualification
i

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
meets the DOR Guidelines or NUREG-0588 requirements or commit to a corrective

l
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.

4

| As stated in Section 1.1, the purpose of this report is (1) to evaluate

l licensees' resolutions 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
|

|

i
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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
repo rt) . 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, Indiana and Michigan Electric Company, provided a response
i

l

to the SER and additional qualification information in its submittals [12, 14, I

'

24, 25, 54] to the NRC for the D. C. Cook Nuclear Power Plant Unit 1.

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

1

o Determine whether the Licensee provided specific responses to the SER I

concerns.

o Determine whether the Licensee proposed corrective actions and a j

schedule for completion of the actions.

o Determine whether the Licensee addressed the NRC's concern for margin l
'

with respect to the containment environmental conditions.

o Determine whether the Licensee revised the environmental parameters.

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

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

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

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

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

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

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

nidin Research Center
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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 environmental service conditions for each
location. Appendix B contains the tabulation of the equipment items,
locations, function, plant identification numbers, required operating time,
and applicable qualification documentation references. Appendix C lists the

j 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:

the Licensee's response to the'SER concernso

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 Guidelines or NUREG-0588 Revision 1 criteria

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

o documentation citt d by the Licensee as evidence of qualification

applicable and available qualification documentation associated witho
the overall equipment environmental qualification program

the Licensee's analysis and/or justification of qualificationo

Licensee-proposed corrective action for qualification deficiencieso

o the Licensee's equipment /part replacement schedules

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
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Topics not within the scope of the evaluation are: 1

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

o acceptability of Licensee-provided environmental service conditions.
4

; The NRC requested an evaluation of the environmental qualification of
safety-related electrical equipment located in harsh environments required for
TMI Lessons Learned Implementation. The objective is to evaluate qualification

'

documentation of equipment within the scope of IE Bulletin 79-018, Supplementi

; 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

1

1

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) Instrumentatica for Detection of Imsdequate Core
Cooling

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

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

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

; A 3-4
000hranklin Research Center

A Oswenson of The Fransen Insegne

.4

_, - _ - . _ _ - _ . , , . . , , _ - _, _ _ . . . . _ . .,
'--~

-



TER-C5257-497-

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

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

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

II.K.3.19 (BWR/GE/7-1-81) Interlock on Recirculation Pump 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/7-1-81) Provide Common Reference Level for Vessel Level
Instrumentation (If Hardware Changed Out)

Licensees whose plants were included within the NRC Systematic Evaluation

Program received a Technical Evaluation Report (TER) in addition to the SER.
The TER was based on a review of equipment environmental qualification
documentation associated with the Licensee's EEQ suomittals. 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 Zion Station 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).

TERs were also developed for the following plants: Nine Mile Point Unit
1, Millstone Unit 2, Salem Unit 1, Browns Ferry Units 1, 2, and 3, Brunswick
Units 1 and 2, Hatch 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 DOR Guidelines and
NUREG-0588 as required by IE Bulletin 79-018. For these 13 plants and all
other plants, excluding the 14 plants associated with the Systematic Evaluation
Program, the evaluation presented herein is based solely on (1) the Licensee's
response to the NRC SER and (2) the Licensee's revised EEQ submittal (s).

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

3-5
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where applicable), (2) major deficiencies within the equipment qualification
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
4

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 ecmplete 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:

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

Solenoid Valve Located in Turbine Building ( Area #7) )
Automatic Switch Co. (ASCO) Model LB8300B61U
Actuates Feedwater Control Valves (V-4269, V-4270)
Licensee Reference 839
Required Operating Time: Short term (SI signal)
TER Checksheet No.1
Reference 59, Section 4.5.2.6

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

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

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.

The results of the evaluation are summarized on Checksheet 2 (Equipment
' Environmental Qualification Summary Form) for each equipment item. Checksheet

.i nklin Research Center
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NRC Contract No. NRC 03-79118 i

Page
bd FrankhnResearchCenter FRC Project No.C5257

A Dh=oa ed The Freakaa lamsvee FRC Assignment No.13 |a
3hh and Race Seeen. Phde.. Pa. 19103 (2156 444 1000 FRCTask No.

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPiWENT ITEM NO. _

Equipment Item No. 1 *

Solencid Valves Located in Turbine BuildinE (Area #7)
Automatic Switch Co. (ASCO) Model LB8300561U
Actuates Feedwater Control Valves (V-4269, V-4270)
Licensee Reference 1617 i

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

|Reference 59, Section 4.5.2.6
Licensee Submittal: Page 9 [62]; Table 3 Page 1 [1]; FRC SCEW 1

I

I

!

f'

|

\
DESICBIATICII POR DEFICIENCY IDENTIFIED BY TEE NRC SER - CIRCLED ITBt(S) OIE,Y s
(See Section 3 of this TER fot Legend)

1

R, T, QT, Et, P, H, CS, A, S, (R) , M, I, @t, RPIf, EEN, Seal, QI, RPS, None,

Not stated, Not applicable

LISTDIG OF APPLICABLE CH3CESEEETS:

Checksheet Page No.Contents

la j

[
Equipment Itata

Summary of Licensee Responses to the NRC SER lb
,

2Equipment Environmental Qualification Summary Forms
Licensee Response to NRC SER 3a, 3b, 3c, 3d

System Consideration Review 4a, eb, 4c, 4d, de, 4f

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f, ,

l5g, Sh, 51, Sj,

|

Installed TMI Leesons Learned Implementation 6a, 6b ]
i

Equipment Summary

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

f
'

)

Figure 3-1. Sample Checksheet Page la

" Equipment Item"
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2 specifically identifies any qualification deficiencies determined by the

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,
,

1

whether referenced by the Licensee or not.

Upon completion of the review for each equipment item, an overalli

evaluation of the component and a specific conclusion with respect to its
qualification was developed. Based on the evaluation, each equipment item was l

assigned to one of the generic qualification categories provided by the NRC.
The NRC category descriptions are presented in Section 3.3 of this report.

3.3 NRC QUALIFICATION CATEGORIES AND DEFINITIONS

o NRC Category 1.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 on
the basis that all applicable criteria defined in the DOR Guidelines or
NUREG-0588 are (1) satisfied and the equipment has been found to be
qualified or (2) suf ficient 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 I
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,

d on or before a designated date. This equipment is considered by NRC to be
conditionally acceptable provided that the specific modifications are made
by the Licensee. When the modifications are completed as proposed, the |

Licensee states that the equipment will satisfy all applicable NRC |
! requirements. Examples of specific modifications are (1) replacement of

unqualified equipment with qualified equipment, (2) equipment hardware
,

.
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NRC Contract No.NRC 03-75-118& PeGe
E0U Frenidin Reneerch Center FRC Project No.C857

A Demmen of The Frenianlamews FRC Assignment No.13 2
som and n=e 5esen. Phh.. Pa.19103 (215e es 10oo FRCTask No. i

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. _

EQUIN ENVIRO *'=rAL mmIIFICATION SINGUutY FORM

DESIGNATI0tle
X = DEFICIENCi

NaC REQUIREMENTS

Documented Evidence of Qualification Mequate
Mequate similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Mequately

1

Qualified Life or Replacement Schedule Established (If Required) )
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) I

Criteria Aegarding Temperature / Pressure Exposures )o Peak Temperature Mequate '

o Peak Pressure Mequate
t o Duration Mequate
t Required Profile Enveloped Mequatelyo

o Steam Exposure (If Required). Mequate
.

Criteria Asgarding Spray satisfied ,

|
Criteria Regarding Submergence Satisfied
criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria negarding Test Failures or Severe Anomalies

(If Any) Satisfied
,

i

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

|
Criteria Regarding Margins satisfied (NUREG-0588, Cat. I)

DESIGNATION:
X = CATEGORYNBC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification IEot Establisted
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a aquipment Exempt From Qualification
III.n Equipment Not in the Scope of the Qualification Review
IV Documentation e t Made Available

f
I

Figure 3-2. Sample Checkeheet Page 2

" Equipment Environmental Qualification Summary Form"

(
1 3-9
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modification, (3) equipment relocation above submergence level, (4)
relocation or shielding of equipment from radiation source, (5) verifica-,

tion of qualification by additional testing, (6) equipment relocation to a
mild environment, and (7) qualification testing of equipment in progress.

o NRC Category II.a

EQUIPMENT FOR WHICH QUALIFICATION DOCUMENTATION IS INSUFFICIENT TO
ESTABLISH THAT THE EQUIPMENT IS OR IS NOT QUALIFIED IN ACCORDANCE WITH THE
DOR GUIDELINES OR NUREG-0588

The qualification of equipment items in this category, in accordance I

with the requirements of the DOR Guidelines or NUREG-0588, is significantly i

deficient or inconclusive based upon review of (1) the documentation
provided by the Licensee or (2) applicable and available qualification ,

documentation associated with the overall equipment environmental l

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 I

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- |

tion has been judged to be seriously deficient based upon review of (1) the |>

'

documentation provided by the Licensee, or (2) applicable and available
qualification documenti, tion associated with the overall equipment
environmental qualifir,ation 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
i

inanediate written notification when an equipment item is placed in this
category during the course of the review.

o NRC Category II.c

: 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
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DOR Guidelines is, in effect, a qualified life. It is not essential to use
the term " qualified life," but the replacement schedule must be justified.]

o NRC Category III.a

EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

This category includes equipment items that are exempt from
qualification on the bcsis that (1) the equipment does not provide a safety
function (i.e., should not have been included in the equipment list
submitted by the Licensee), or (2) the specific safety-related function of
the equip' ent can be accomplished by some othes designated equipment thatm
is fully qualified and satisfies the single failure criterion. In

addition, any failure of the exempt equipment must n'ot mislead the operatur
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 environmental qualification submittals which are (1) required to
achieve and maintain the plant in a cold'' shutdown condition or (2) located
in a mild environment. Supplement 2 of IE Bulletin 79-01B permits
deferment of the review of environmental qualification for all safety-
related equipment items located in plant areas where the equipment is not
exposed to the direct effects of a high energy line break (NELB) or to
nuclear radiation emanating from circulation of fluids con:aining

! radioactive substances. Supplement 3 of IE Bulletin 79-01B permits
deferment of the review of environmental qualification for all equipment
required to achieve and maintain the plant in a cold shutdown condition.
Supplements 2 and 3 of IE Bulletin 79-01B originally permitted deferment
until after 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.

| 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 the requirements.of the DOR Guidelines
or NUREG-0588 has been cited by the Licensee as evidence of qualifica-
tion; however, this documentation hah not been made available for review.
Therefore, a conclusion cannot be reached with respect to qualification of
this equipment,

l
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3.4 IMPLEMENTATION GUIDE FOR FULFILLING NRC CRITERIA
,

\
The NRC has requested that a detailed implementation guide for fulfil' ling

NRC criteria be prepared as part of this assignment. The implementation Suide
'

'

lwill present a fully detailed discussion of the principal qualification
i

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

i i,

clearly provide definitive guidance to enable licensees to understand.and

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

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

. , a

prepared and issued to the NRC. The implementation guide is either app, ended
to this TER or will be forwarded to the Licensee by the NRC under a sep,arate
letter. The Licensee is encouraged to review that document. '.N' ' v.g
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4. TECHNICAL EVALUATIONs

s

4.1 INTRODUCTION
,

-

The technical evaluatien presented in this section represents the
.

equipment environmental qualification (2EQ) assessment for each equipment item
listed in Appendix 3 ;c accordance with the methodology presented in Section 3

x of this report. The evaluations were c'onducted to identify any major
daficiencies witnin the Licensee's equipne:it qualification program and to
determine whether the Licedsed (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

-, \

action 3.
,

The evaluations are based on the available qualification documentation

'prdvided by the Licensee, complemented in deveral cases by other relevanc
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)

presented in Section 4.2.

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

T s,

q Technical evaluations of the environmental qualification of the equipmentp ,3

,\ e . i items are presented in Section 4.4.
\
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4.2 SUMMARY OF THE EVALUATION

The following tabulations represent a summary of the results of the

equipment environmental qualification evaluation conducted in accordance with
the methodology presented in Section 3.

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

qualification category as a result of the evaluation.

Table 4-2 summarizes the number of equipment items found to have a

specific qualification deficiency.

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

has proposed a specific corrective action to resolve a qualification l

deficiency.

Table 4-4 consists of Equipment Environmental Qualification Sununary 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.

|

l

1
i
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TABLE 4-1

NUMBER OF EQUIPMENT ITEMS IN EACH OllALIFICATION CATEGORY

NUHbER OF
NRC CATEGORY EQUIPMENT

CATEGORY DESCRIPTION ITEMS
scz=============================sszz========azz=z=============szzzz======== m===

I.A EQUIPMENT QUALIFIED---------------------------------------- 2
( EQUIPMENT ITEM N0(S).: 58, 59 )

I.8 EQUIPMENT QUALIFICATION PENDING MODIFICATION--~~~---------- 5
( EQUIPMENT ITEM N0(S).: 43, 57, 62, 84,101 )

II.A EQUIPMENT QUALIFICATION NOT ESTABLISHED-----------===~~---- 68
( EQUIPMENT ITEM N0(S).: 1, 2, 3, 4, 5, 6,

7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,.

19, 20, 21, 22, 23, 24, 36, 37, 38, 39, 40, 44,
48, 51, 52, 54, 55, 56, 60, 61, 63, 64, 65, 66,
67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 78, 79,
A1, 82, 83, 85, 86, 89, 90, 95, 96, 97, 98, 99,

100,102 )

| II.B EQUIPMENT NOT QUALIFIED------------------------------------ 0

II.C EQUIPMENT SATISFIES ALL HEQUIREMENTS EXCEPT
QUALIFIED LIFE OR REPLACEMENT SCHEDULE JUSTIFIED-----~~---- 14

( EQUIPMENT ITE'4 N0(S).: 26, 27, 28, 30, 31, 32,
34, 49, 53, 77, 87, 88, 92,103 )

~

III.A EQUIPMENT EXEMPT FROM QUALIFICATION ====~------===========~- 4
( EQUIPMENT ITEM N0(S).: 33, 35, 45, 50 1

!

!

III.B EQUIPMENT NOT IN THE SCOPE OF THE REVIEW------------------- 6
( EQUIPMENT ITEM N0(S).: 25, 29, 41, 42, 46, 47 )i

l

IV DOCUMENTATION NOT MADE AVAILABLE-------==------------------ 4
( EQUIPMENT ITEM N0(S).: 80, 91, 93, 94 1

:
..-------

TOTAL 103
EGE3=2:3==3====z=z======3E=22333:z2:z233=2=m33=m2:=z2==3=2====3=3m:==========333

I
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TABLE 4-2

QUALIFICATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT

NRC REQUIREMENT ITEMS
=3333=E=23333333=333333=33333332323333333333333333333333333333333333333333333333

1. DOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATE------------- 32
( EQUIPMENT ITEM N0(S).: 10, 11, 12, 14, 18, 19,

20, 21, 22, 23, 24, 43, 50, 51, 57, 60, 61, 62,
63, 64, 65, 66, 67, 69, 71, 72, 73, 74, 75, 76,
78, 84 1

2. ADEQUATE SIMILARITY BETWEEN EQUIPMENT AND l

TEST SPECIMEN ESTABLISHED--------------------------------- 35
( EQUIPMENT ITEM N0(S).: 1, 2, 3, 4, 5, 6, )

7, 8, 9, 10, 11, 12, 13, 16, 17, 44, 55, 65,
i

68, 70, 79, 81, 82, 83, 85, 86, 89, 90, 95, 96, I

97, 99,100,101,102 1

3. AGING DEGRADATION EVALUATED ADEQUATELY-------------------- 65
( EQUIPMENT ITEM N0(S). 1, 2, 3, 4, 5, 6,

7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 26, 27, 28, 30, 31, 32,
34, 36, 37, 38, 39, 40, 44, 48, 49, 52, 53, 54,
56, 65, 68, 70, 77, 81, 82, 83, 95, 86, 8 7. , 89,.

90, 92, 95, 96, 97, 98, 99,100,101,102,103 1

4. QUALIFIED LIFE OR REPLACEMENT SCHEDULE
ESTABLISHED (IF REQUIRED)-------~~~~~~-------------------- 65

( EQUIPMENT ITEM N0(S).: 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,,

19, 20, 21, 22, 23, 24, 26, 27, 28, 30, 31, 32,
34, 36, 37, 38, 39, 40, 44, 48, 49, 52, 53, 54,
56, 65, 68, 70, 81, 82, 83, 85, 86, 87, 88, 89,
90, 92, 95, 96, 97, 98, 99,100,101,102,103 1

5. PROGRAM ESTABLISHED TO IDENTIFY AGING DEGRADATION-=---==-= 7
( EQUIPMENT ITEM NO(S).: 10, 11, 12, 13, 14, 24,

77, 77 1

6. CRITERIA REGARDING AGING SIMULATION
(IF REQUIRED)====------------------------------------ 14 I

'( EQUIPMENT ITEM N0(S).: 15, 24, 49, 52, 53, 54,
65, 68, 70, 81, 82, 83, 98,103 )

ass 3xzazz=3s=s3333:33s=szasz3=ssan3:3sazzsamazzanas3sasaz3sas3=ss3:333x3=s333 ass

nklin Research Center
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Table 4-2 (Cont. )

I QUALIFICATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT

NRC REQUIREMENT ITEAS
c================ss==========zzzz===z====z=====================================

7. CRITERIA REGARDING TEMPERATURE / PRESSURE EXPUSURE:

A. - PEAK TEMPERATURE ADEQUATE-----~~---------------- 2

[ EQUIPMENT ITEM N0(S).: 15, 24 )

B. - PEAK PRESSURE ADEQUATE-------------------------- 1

| [ EQUIPMENT ITEM N0(S).: 24 )

C. - DURATION ADEQUATE----~~------------------------- 2

[ EQUIPMENT ITEM N0(S).: 15, 24 1

D. - REQUIRED PROFILE ENVELOPED ADEQUATELY---~~------ 3

[ EQUIPMENT ITEM N0(S).: 15, 24, 98 )

E. - STEAM EXPOSURE (IF REQUIRED) ADEQUATE----------- 2

( EQUIPMENT ITEM N0(S).: 15, 48 )

8. CRITERIA REGARDING SPRAY SATISFIED------------------------ 5

( EQUIPMENT ITEM N0(S).: 1, 5, 18, 19, 21, 23 1

9. CRITERIA REGARDING SUBMERGENCE SATISFIED------------------ 6

[ EQUIPMENT ITEM N0(S).: 2, 3, 22, 38, 40, 56 1

10. CRITERIA REGARDING RADIATION SATISFIED--------~~---------- 5

[ EQUIPMENT ITEM N0(S).: 2, 6, 14, 24, 81 1

11. CRITERIA REGARDING TEST SEQUENCE SATISFIED---------------- 0

12. CRITERIA REGARDING TEST FAILURES OR SEVERE ANOMALIES
(IF ANY) SATISFIED------------------------------------ 2

( EQUIPMENT ITEM N0(S).: 52, 54 ]

13. CRITERIA REGARDING FUNCTIONAL TESTING SATISFIED----------- 6

( EQUIPMENT ITEM N0(S).: 18, 19, 20, 21, 22, 23 1

14. CRITERIA REGARDING INSTRUMENT ACCURACY SATISFIED---------- 12
C EQUIPf1ENT ITEM N0(S).: 18, 19, 20, 21, 22, 23,

36,.37, 38, 39, 40, 56 )

ce==zz==================sz==============ssazzzzazzzzz=========z================

. 4-5

NJ FranMn Research Center
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Table 4-2 (Cont.)

QUALIFICATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT )
EQUIPMENT l

.NRC REQUIREMENT ITE.MS
335m33===sz2x33s=33333=3333333333x333333=s33333======3=3x==3 33=33=m3t 333xz3= ,

|
'

1
15. TEST DURATION MARGIN (1 HDUR + FUNCTION TIME) SATISFIED--- 0 )

1

16. CRITERIA REGARDING MARGINS SATISFIED (NUREG-0588, CAT. 1)- 0

3:233=332x32:=33333=23333333333=33333333333333333333333=233==2333M3=33=333=3==

;

[

!
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! TABLE 4-3

LICENSEE CORRECTIVE ACTION SUMMARY

NUMBER OF
CORRECTIVE ACTION EQUIPMENT

DESCRIPTION ITEMS
s==============================================================================

1. EQUIPMENT REPLACEMENT WITH QUALIFIED EQUIPMENT----------------- 2

[ EQUIPMENT ITEM NOCS).: 57, 62 1

2. EQUIPMENT MODIFICATION ==--------------------------------------- 0
,

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

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

5. VERIFY QUALIFICATION BY ADDITIONAL TESTING / ANALYSIS =----------- 1

( EQUIPMENT ITEM N0(S).: 43 J

6. EQUIPMENT RELOCATION TO A MILD ENVIRONMENT--------------------- 0

7. QUALIFICATION TESTING OF EQUIPMENT IN PROGRESS-----------~~~--- 0

8. OTHEH (FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPMENT ITEMS)-- 1

( EQUIPMENT ITEM N0(S).: 84 3
,

SCHEDULE FOR COMPLETION OF CORRECTIVE ACTION (S) HAS BEEN3
PROVIDED (SEE SPECIFIC EQUIPMENT ITEM FOR COMPLETION DATE)-------- 1

( EQUIPMENT ITEM NO(S).: 43 J

s==============================================================================

4-7O
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Table 4-4

!!E EQUIP ENT ENvInoNNEuTAL OuaLirICATIn= suanAnf r0RM
s ea s s e.. ..s = = ..as.a..s= =.as . s.a...s....s s.. s.a s...>n

E s.sa nes.... ..............as.ss....s.esesses..es..... s....e

E3_.yg .ns.a...........s.a..es.a..es.........s...s
I ret EQUIPPENT ITEp Nunate I

.es.s.. assess...as.
800110028n03

yS ......... .s....sse.a..s......s.sa.esas... ......s..ss.a. .as.s....as.es.........s.3004800510061007800010091010103180321083103410151ao s s e s. a ss a. .s.a..s.a. ..s.a .......s. .a s.a... .. .e
i NPC pgGUIRE9ENTS (DTSIGNATIONI Is DEFICIENCT) I I I I I I I ! $ 8 8 8 I

,I
3 I,f a =======.======== .======.=========..====..==== ! ! 4 i 8 : I : : I

3 1 1. 00CumrNTED EVIDENCE OF QUALIFICATION ADEQUATE====================8 8 8 8 8 1 3 3 3 8I lI 3I I 3I I Icr i 2. ActoUATE SIMILARITT DETbEEN EGUIPMENT AND | 3 3 3 I I I g g 3 3 8 8 g i I
gg 8 TEST SPECIMEN ESTA8LISHED =======================================8 X 1I iI II II II II II II II $III II I I Ii e ! 3. AGING DEGRADATION EVALUATED ACEQUATELT===========================t I II IE 8X lI $X!X !I IX i X 3I II II t I' ! K i
R I 4. QUALIFIED LIFE OR REPLACENENT SCHEDULE I $ $ 8 8 I I 3 3 8 3 3 3 I I I
Q l FsTABLISHEn (IF RE0UIRED)========================================4 I tI lI !IIX!I II iI lI IX$I II 1I !III |

t 5. PP0 GRAM ESTARLISHED fn IDENTIFT 4GING DEGRADATION ================8 8 8 8 8 8 8 8 I IX 31 II IX 3X3 8
8 6. CRITERIA REGARDING AGING SIMULATION SATISFIED (!F REQUIRED)======8 8 8 8 8 | | 4 I I $ 8 8 8 8I I
I 7. CRITERIA RFCARDING TFMPERATUDE/ Pag 8 supe EIPcsUpEt i 3 3 8 g 8 I g 3 8 g I 3 8 8 3
3 A. = PEAK TrpPERATURE ADEQUATE =================*======***===t 8 I I $ 8 8 8 I I | 8 I i i I !
i 5 * PEAK PRESSURE ADE00 ATE=================================| 8 8 8 8 8 8 8 I | | 8 8 I I I
3 C. = DuRATIO4 ADEQUATE ======**==============================8 8 I I 8 8 8 8 8 I I I ! I II I
t D. = #EQUIRED PROFILE FNVELOPED ADEOUATELT==================8 8 8 8 8 3 3 $ t I l 3 | | 8I I
I E. - STEAN EXPOSURE (IF REQUIRED) ADEQUATE ============e=====8 $ 8 | 3 3 1 8 | 8 | 1 8 8 8I l
! 8. CPITERIA REGARDING SPRAY 5ATISFIED===============================| X $ $ $ 8I | 8 8 3 8 I I ! ! | |
8 9. Ch!TEPIA REGARDING SU8 MERGENCE SAT!8FIFD=========================8 8I II 4 8 8 8 8 8 8 8 8 8 8 I IS' 8 10. CPITERIA REGARnING RADIATION SATI8FIED*======***=================t II I I I $X! $ 3 I l I | 8X ! Il ! !!. CRITERIA RFGARDING TEST SEQUENrE 3AT!3FIFD== .========...== ===.=3 8 8 8 3 3 3 4 3 g 8 3 $ j j 3g,
1 12. CPITERIA REGARDING TEST FAILURFS OR SEVERE ANOMALIES I I $ | 8 8 8 8 8 8 8 8 8 8 I i
! (tr ANT) SAttSr!ED. ===============.......... =. ===...===..=1 2 3 3 3 5 8 8 3 5 8 8 I I
i 13. CRITERIA prGARnInc FUNCTIONAL TEST!0G SATISFIED ==================8 8 8 I 3 I i ! I I I I I I I I
i 14. CRITERIA RFGARn!MG INSTRUMENT ACCURACT 84TISFIED=================8 8 1 1 8 8 8 I I I I I I I I I
i 15. TEST DURATION MARGIN (8 NOUR + FUNCT1nN TIME) 84TISFIED==========8 : I I i 1 8 3 8 8 8 8 8 8 I I
I 16. CPITERIA REGARDING NARGINS SATISFIED (NUptG=DS80, CAT. 1)========8 I I i ! ! 1 2 3 3 3 3 I I I I
seasssenes s. .assammessenessemasssessssssssssssssssssssssssssssssssssssssssenessmanessassamassammassassessessnessessnessessnessamese

! NRC OHALIFICATION CATEGDRT (DESIGNATION 8 I = CATECnRT) t i I I I 8 8 I I I I I 8 I | 8
i ========================== =========================== 3 3 3 3 8 I 8 3 3 8 1 3 : 1 I
I I.A FOUIPMENT 0nsLIFIED==========================================8 8 8 t i ! 3 I 3 1 3 1 8 3 3 8
I I.8 LOUIPMFr? OUALIFICATION PLNDING N0DIFICATION=================| 8 | | 8 8 8 | 8 I i | | 8 8 I
I II.A EQUIPMEft? OUALIFICATION NOT ESTABLISHED====**================l I $I lI II $I !X tX$I II lX lX !X lX 3X II I
I II.B EQUIPmruf n0T 0UALIrfrp=======..====.==..=======.=====. =..==l 8 i g 3 8 8 g i g g 3 3 g g

i II.C EDUIPsENT SATISFILS ALL REQUIRFMENTS EXCEPT I I I ! I I i 1 I I I t i ! ! I
I QUALIFIED LIFE 04 REPLACEMENT SCNFPULE JUSTIFIED ============8 8 8 | 3 8 I I I t t i I | 3 3 ,g! III.A EQUIPsENT FIEPPT FROM 0UALIFICATION==========================j | [ 8 | | 3 | t | | 8 8 | $ $ pq! Ill.h ECHIPFFNT NOT IN THE SCUPE DF THE PEVIEd====================al ! I I I 3 8 I | t i I | 8 8 1 pg

ii IV DOComFuTAft0N NOT MADE AVAILARLE====...======================8 3 3 3 8 8 I I t i t ! I I I I I
===ssassesasseessesss=========sesssssammessesassessessassessessassenessmassassnessumassessamessasseme========mamassammensessenssasse C3
8 CnenECTIVE ACTION SPFCIFIED (DE$iGNATIONI Xa ACTION SPECIFIFD) | I I | 3 I I t 3 i i t I $ 1 8 h$1 =========================== =================================== 8 I I I I 3 8 8 8 8 8 8 I I I I LnI 1. EQUIPMENT REPLACFMENT NITH OUALIFIED E0UIPMFNT===================t i i 1 8 l' ! t 1 1 I I I t i 3 %J
I 2. EQUIPNENT P00]FICAT[Op============....==================. =====.=l | | I g g j g g g g g i g g | |
1 3. EQUIPMENT PELOCAfinN AROVE THE SUBFERGFNCE LEVEL =================8 3 3 3 $ $ 8 | t I ! ! 3 | | |
8 4. PEIDCATE OR RHIELD EQUIPsENT TNUM PADIATION $0UPCE==============el | 8 | t i ! 8 | | | | 8 3 3 $ 4
1 5. VFRIrf OHALIFICATION PT ADDITIONAL TFSTING/ ANALYSIS==============4 I t t 4 I I I I ! I I I I I !
! 6. 700IPNENT RFLOCATION TO A 4100 ENVIPONPENT=======================3 i ! ! I I I I t ! I I I I I I
I 7. QUA8.lFICATION TESTING OF EQUIPPLFT IN PROGRESS===================l 3 | 8 | 1 3 8 3 3 I i 1 8 8 8
I P. OTHER (===SEE SPFCIFIC Fou!PMENT ITEs IF CHECFED.=.)============*t ! ! I i ! ! ! I t ! I ! ! 5. I
1 8 1 ! I I 8, ! ! ! I I ! I I i t
i SCHEDULE FOR C0"PLETinM l'F Cn9PECTIVE ACTION (S) NAS BEFN PROVIPFD===l 8 1 I I $ 5 5 8 8 3 8 8 8 8 8

maassesssssssssssssssssssssssssssssssssssssssssssssssssamassassasssssssssssssssssssssmesssssssssnessassamassassessessesssssssamasass
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Table 4-4 (Cont.)
,

c-
c=a EQUIPPENT FMVIRDN4ENTAI. Q"ALIFICATION SUM.4RY F08Ni **z'

.ss.s..s..a.a...ss.esass.......m..s-ses.ss.asskas.

?<

g ..s...sa..s..s. .a.as....e.e.a.s....s.es.sa.a..s.s...s....ses
3

|E .i .am..ess.ess.sa.RC FOUIPnFNT ITEM
P NUPPERS $'

s ...s. esses..s. esses....s...e.s.sa.s...s.n.s
E3
9 7g as.s...s...........as.a...s...sa..s...sssses.s..sas.a......a..s.ess.a..10 3 6 8 0 3 7 3 018 3 * 191020 5 02 310 2 2 8 0 2 3102 4 4 025 8 0 2410 27 8 0 2 8 3 029 8 0 3 0 4s... .s.s.. sues. .sses.a.. asses.s.es.s..ssen....ases.a..s.maa2 1 NPC RyoulPE'FETS (FESIGWATIO11 I . DFFICIFNOT) I t I t I t 3 3 3 1 3 3 3 3 4 3

,

5 .I =============.*= ===============.============= g g g g g g i I t I ! ! I I t !;
- 8

8 8. DOCUmFNTFD EVIDENCE OF QUALIFICATION ADF00 ATE ***=====*====**=====l t II II II 4I II II I I t I i 1 3 3 8

fh 3 2. ArEngAfg SygILARITT BETWEFN FOUIPPENT AND I 4 3 | | 3 3 3 3 3 3 3 8 3 3 $! TfST SPFCIMEN ESTABLIS4EDe=======================================t I II ! I t t t 3 I t ! I | 3 3 3h I 3. AGtMG DEGRADATION EVALUATED ADEQUATFt.Y=======================**==8 I II II 8III II3I II tI I II II II I II ty[ t 4. QUALIFILD LIFE OR REPLACFMENT SCNEDHLE 3 8 3 I t t g g g i ! i t t t g
g ! ESTAnLISnED tir =E0u] RED)*=======================================t I II 3I II II : I II : I II i iI II II t : I :

1 5. PROGRAP ESTARLISHED TO IPENTIFY AGING DEGRADATION================1 8 8 g i I t i 3II 3 3 4 3 3 3
i ! 6. ChfTrpIA REGARDING AGING SIPuLATION SATISFIED (IF RE0UIRFO)======t t t i 3 3 3 3 3I t i 3 i ! t I
j i T. CRITERIA RrGARDING TE=PERATUPE/PRESSURF EXPOSURE: I t i I I I I I t I 4 I t t t tI A. - PEAR TEMPERATURE ADE0UATF======================**======t i 3 3 8 8 8 I tI I I I t 3 i i

i R. * PEAK PRES $UNE ADE00 ATE================================={ $ 3 8 8 I i ! 3I 3 3 3 3 3 3 3I C. - DURATION ADE00 ATE==========**==========================t t t | t t 3 I II I I I i 3 8 8
$ D. REOUIRFD PRnFILE ENVELOPFD ADEOUATELT*=================4 8 8 I I 3 3 8 II I t ! $ t ! I

-

I E. - STEAN EXPOSURE (IF BEQUIRED) ADEQUATE==================4 1 I I i 1* 3 3 3 8 3 1 I t ! !
1 8. CRITEngA REGARD 3nG SPRAY SATISFIED==========*******==============t ! 3I II 3 3Ii 1I I I I I I i ! !
3 9. CRITERIA RFGARDING SUBMLRGENCE S4TISFIED===========**============$ $ i | I I II I I I I I I I I t

s> 1 10. CRITERIA REGApnING RADIATION SATISFIED ===========================| t | I t t 3 1 3I t ! I I t t ti I St. CFITgRIA REGARnING TEST SEQUENCE S4TISFIFD======================*t i ! 3 3 I I | 3 3 3, 8- 3 I I IMD 8 12. CRITFRIA RFGARnING TEST FAILURES OR SEVERE ANOMAL. IFS I I 3 | | 4 3 I | 3 3 1 4 3 3 8
,

I (IF ANT) SATISFIED ==============**=====================*=====t t t t | 3 8 3 3 8 8 8 I t I ti 13. CpITEngA RFGARDING FUNCTIONAL TESTIhG SATISFIED ==================8 8 8I IItI II II III I t ! I I i !
I 14. CRITERIA REGARDING INSTRUMENT ACCURACT SATISFIED ================3 1 3I II3I IIgIII t I I I t | 1 I
i 15. TLST DUPATION MARGIN (1 HOUR + FUNCTIDN TINE) 34TIAFIED==========t 8 i t i I I I I i t t I t t !
.! .16. CRITERIA PEGARDING MARGINS SATISFIED (NUSEG=0508, CAT..s.......s...s.s...............s...s.s...s.e............s.1.)*.*s=.=.=.=s=s=.s....I....I..3....I....I...4.s.8...8...s....t...3. . . .I . . . .I . . . .I . . . .I

8 I
s

I NFC OnALIFICATION CATEGORV (DESIGWATIONI I . CATFGORT) ! I I I I I I I I I I I t i I I! ========================== =========================== 3 g i i g g g g g I I t I g 3 II I.A EQUIPMENT nUALIFIFD=========================================*3 3 3 i | | t ! | t ! I I 3 3 8
8 I.8 FOUIPMENT GUALIFICATION PENDIhG PnRIFICAT30N=================t I t i 8 | 8 I t I ! ! I I i 1
8 II.A EQUIPMENT GUALIFICATIDW POT ESTAPLISHED======================t X 3I 1I II II II II $I 3I I 1 3 3 1 3 8
1 11.8 EQUIPMENT NOT 004LIFIED=============**=======================8 8 I I ! ! 3 I ( l ! | | t t t
t II.C EQUIPMEN' SATISFIES AlL REQUIRFPENTS EXCEPT 3 | t t 3 I | { ! $ t | 8 | | t
t CUALIFIED LIFE OR REPLACFMEPT SCHFDULE JHSTIFIED=============8 I I I I I I I I I II II II ! II I
I III.A E0HIPMEh? FIEMPT FROM AUAI.TFICATI0N=======*==================3 3 1 4 3 8 3 I t 8 3 3 $ 1 8 4 >4I !!I.E FQUIPMFHT Muf IN THE SCOPE OF THE RFVIEW=====================8 3 3 I | | t t I 4I i ! ! !I 3 i Dd
! IV
.s....s.s.DPCH'F1TATION

HOT MADE AVAILAbl.E=============================t 1 1 3 8 I I I i ! 1 ]8..s.....s.....s..s.s....s,............................s...........i...........s.......3...3...3....I...s.s..s..s..s.s....... ,,
i I CORPECTIVE ACTION SPECIFIED (DFSIGNATIONS I . ACTION SPECIFIFD) 3 3 8 4 8 8 8 1 I | 1 1 I I i LnI =========================== ==========**======================= 3 8 I I t t I t t t t I t i PJ

! 3. EQUIPMEt:7 PEPLACFKENT WITH QU ALIFIED E0UIPPENT===================l | t i 1 1 1 1 1 I I I t i ! ! LA
8 2. foUIPMENT N001FICAT10N===========================================| t t t t 8 'I ( l ! i t t 3 i 8 '[! 3. ICUIP'FWT PElCCATIUM AROVF TPE SHBufRGERCE LEVFL=================8 4 1 1 1 3 8 8 8 8 8 8 8 8 I I so
! 4 RELOCATE Oh SHIELD EQUIP.ENT FPON RADIATIOb S0URCE===============l i i i 3 I t ! I I t t t t t t 43
8 5. VERIFT GUAt FICATInu nf ADDITICHAL TFSTING/ANAR.TSIS.=============4 3 1 8 t i t I I | t ! I i t t *4

! ! 6 routPuruf RELnCATIOu Tn A .ILD ENVIRONprNT==================*====t 3 3 8 3 3 $ 5 3 3 8 8 8 3 3 8
I T. QUALIFICATION TESTING OF EQUIPMENT IN PPnGPF83===================3 g i ! g i g g I 3 3 g g i ! l
! 8. OTHER (==.SEF SPFCIFIC ECUIFNFNT ITEM IF CM*:CFED .)=============| t ! ! I 3 | | | 3 j t t t ! I
I I I I I I t i t t i I t t t I i

SCHEbuL COMFt# TION t# CnRRECT HAS TEFN PROVIDFD===t ! 1 i

.i..es.....F FnB....s.s...s........ss.ss....IVE. ACTION (3). s . . s . s s . . . . . . . . s . . . . . . . . . s . . . s . . . .!s s a. . . . .! . . .s- . . 8. .. 8 . s . .i . . . .I . s . .! . . s .! . . 3....I...I ...I...s.. s s .
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hk FontPsENT tuv3pnm4FMTAL QUALIFICATION SunpsRT Fosp
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4.3 METHODOIAGY USED BY THE LICENSEE

This section includes observations concerning the Licensee's

qualification methodology presented in the response [12] to the NRC SER.

4.3.1 Completeness of Safety-Related Equipment List

Section 3.1 of the NRC SER [10] 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

i instrumentation mentioned in the LOCA and HELB 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 con-
sidered to be safety related but which is mentioned in the emergency4

| procedure should appear on the list. For these instruments, (1)
justification should be provided for not considering the instrumentj

j 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.
,

The licensee identified 125 items of equipment in Unit 1 and 137 items in
Unit 2 which were assessed by the staff. Because Units 1 and 2 are
nearly identical (except that (1) main steam and narrow range RCS
temperature transmitters are not part of Unit 2's engineered safeguards
actuation and (2) Unit i does not have a dedicated post-accident
monitoring system), the review can be performed as one. Differences in
the units will be identified by a parenthetical expression, with the
applicable unit number enclosed."

In response to this concern, the Licensee stated (12): o

"Section 3.1 of the SER required that ' .. .a complete list of all display
instrumentation mentioned in the LOCA and HELB emergency procedures.. . '
be included in this submittal. The attached lists provide the requested

information.

In a number of instances, the procedure (s) call for verification of
functions automatically performed through the Reactor Protection System /
Engineered Safety Features Actuation System (RPS/ESFAS) logic without
making reference to specific display instrumentation. It should be

pointed out that the procedure (s) which call for verification of these
automatic functions also call for manual actions to effect completion of
the functions if there is any doubt that they are not performed

nidin Research Center
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automatically. This instrumentation is sununarized in Table 1. In

performing these verifications, operators are instructed to consult
multiple plant parameters. |

I ,

i The remaining display instrumentation referenced in the LOCA and (or) '

MSLB procedures is contained in Table 2 with three exceptions, as noted
! below:
,

(1) The MSLB procedure makes reference to trends in indicated wide-range
steam generator water level. The wide-range level channels perform
no safeguards or reactor trip function and serve as backup indication

.

to the narrowrange level channels. As noted in our response to FSAR
! question 7.29, the narrow range level channels perform the same

function as the wide-range devices which are excluded from the Table. '
;

!

(2) Reference is made in the LOCA procedure to monitoring the Auxiliary |

Building Radiation Monitors to detect potential ECCS leakage during )
! the recirculation mode. The monitors could be subjected to an j

adverse environment following a HELB outside containment but serve
no safety related function for such an event.

,

(3) The IDCA procedure calls for verification that power is available to
the pressurizer PORV block valves. Instrumentation is provided in
600V safety buses from which the block valves are powered. In

addition, valve position indication lights effectively provide an2

indication of power availability."

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

the NRC concern. See Appendix C of this TER for further details.

4.3.2 containment Spray System

Section 3.2 of the NRC SER [10] identified the following concern:

"On this basis, the staff has assumed, unless otherwise noted, that the )analysis for developing the environmental envelopes for D. C. Cook Units,

; I and 2, relative to the temperature, pressure, and the containment spray
' caustics, has been performed in accordance with the requirements stated i

above. The staf f has reviewed the qualification documentation to ensure I

that the qualification specifications envelope the conditions established,

by the licensee. In addition, the staff assumed, and requires the
licensee to verify, that the containment spray system is not subjected to

i a disabling single-component failure. Equipment submergence has also
been addressed where the possibility exists that flooding of equipment

i may result from HELBs."
;

; The Licensee did not provide a general response to this concern. Specific

items are addressed on individual SCEW sheets.

4-16
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4.3.3 Environmental Service Conditions

4.3.3.1 Temperature, Pressure, and Humidity Conditions Inside Containment
r

Section 3.3 of the NRC SER [10] identified the following concern:
,

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

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

i LOCA Lower Compartment 241 10 100
Upper Compartment 130 8 100

t MSLB Lower Compartment 328 9.9 100

Upper Compartment 158 8.1 100
.

The staff has concluded that the minimum temperature profile for equipment |

qualification purposes should include a margin to account for analytical
uncertainties in the calculated temperature profiles for postulated
accidents. The licensee's minimum temperature profile for qualification
purposes is based on a conservative MSLB analytical model that results in
temperatures higher than what might realistically be expected and is
acceptable. j

.

'The staff has also concluded that, for the equipment which is qualified
for the LOCA environment only, use of the steam saturation temperature |<

corresponding to the total building pressure (partial pressure of steam j
: plus partial pressure of air) versus time will provide an acceptable

margin for a postulated LOCA environmental effect on equipment.

The licensee's specified temperature (service condition) of 241*F for the !
2

lower compartment during a LOCA satisfies the above requirement and is
: therefore acceptable. However, the specified temperature (service
I condition) of 130*F for the upper compartment does not satisfy the above ,

requirement. A saturation temperature corresponding to pressure profile '

(234*F peak temperature at 8 psig) should be used instead. The staff |

| also requires that, for equipment in the upper compartment which is used
j for the MSLB, the same service conditions as for LOCA conditions in the

upper compartment should be used. 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 will perform its intended
function under the specified conditions or propose corrective action."

The Licensee did not provide a general response to this concern. Specific
-!

items are addressed on individual SCEW sheets.q

1

i

,

j
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,

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 1

reproduced in Appendix A.

4.3.3.2 Temperature, Pressure, and Humidity Conditions Outside Containment

Section 3.4 of the NRC SER [10] stated:

"The licensee has provided the temperature, pressure, humidity and
applicable environment associated with an HELB outside containment. The <

following area outside containment has been addressed:

(1) Auxiliary building

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

,

4.3.3.3 Nuclear Radiation Dose (Inside and Outside Containment). |
|

Section 3.8 of the NRC SER [10] identified the following concern: ~

"The licensee has provided values for the radiation levels postulated to
exist following a IDCA. The application and methodology employed to
determine these values were presented to the licensee as part of the NRC
staff criteria contained in the D0R guidelines, in NUREG-0588, and in the
guidance provided in IEB-79-01B, Supplement 2. There fore , 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 values required by the licensee inside containment are an integrated
dose of 4 x 104 to 1.5 x 108 rads. The radiation service condition
provided by the licensee is lower than provided in the DOR guidelines
(4 x 107 rads) for gamma and beta radiation. The licensee is requested
to either provide justification for using the lower service condition or
use the service condition provided in the DOR guidelines for both gamma
and beta radiation. If the former option is chosen, then the analysis--
including the basis, assumptions, and a sammple calculation- should be
provided.

7A required value outside containment of 1.7 x 10 rads has been used by.

the licensee to specify limiting radiation levels within the auxiliary
building. This value appears to consider the radiation levels influenced

'

'by the source term methodology associated with post-LOCA recirculation
fluid lines and is therefore acceptable."

i

l
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I

The Licensee did not provide a general response to this concern but did
state the following [11]:

" Radiation
.

Inside Containment Integrated Dose - 1 Year

submerged: 60 MRads (core meltdown source)
not submerged: 150 MRads (core meltdown source)

4

(taken from Westinghouse letter
No. AEW-729; rather conservative values)"

Specific items are addressed on individual SCEW sheets.

4.3.4 Chemical Spray

Section 3.6 of the NRC SER [10] identified the following concern:

'

"Ihe licensee's FSAR value for the chemical concentration is 2000 ppm
L boric acid solution; however, the exact volume percent end pH values were

not provided by the licensee. Therefore, for the purpose of this review,
the effects of chemical spray will be considered unresolved. The staff

! 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 [12]:

"As noted in Section 3/4 6.2.2 of the Cook Plant Technical Specification
bases, limits are imposed on the volume and concentration of sodium
hydroxide (NaOH) in the spray additive tank. This ensures a pH value
between 8.5 and 11.0 for the solution recirculated within containment
following a design basis LOCA. Parametric studies performed varying NaOH
addition rate, ECCS flow rate, ice inventory, ice melt, and auxiliary
feedwater flow (applicable only to the MSLB) have verified that these

,I limits will be maintained following a HELB inside containment. A summary
of this study is provided in Table 1. As noted in the Technical
Specification bases, this pH band minimizes the evolution of iodine and
the effects of chloride and caustic stress corrosion on mechanical

! systems and components. The pH used for environmental qualification
testing of safety-related components inside containment falls within this
pH range except for the components noted below.

,

)

4

.
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The Limitorque motor operators for the following valves were subjected to
3

: an environment with a pH of 7.67 during qualification testing: J

Unit No. 1 Unit No. 2
1;

;
'

; EHO-51, 52, 53, 54 IMO-51, 52, 53, 54
IMO-128 IMO-128
ICM-129, 111 ICM-129, 111

IQCM-250 QCM-250
ICM-305, 306 ICM-305, 306

I
Valves IMO-51, 52, 53, and 54 are in the boron injection lines to each I

' respective RCS loop. These valves are normally open during power
operation and receive a signal to open following a Safety Injection.
Cook safety analysis does not assume that any safety-related function is ,

performed by these valves. Although the motor operators for these valves
'

would reasonably be expected to remain operational when subjected to an
environment with a pH between 8.5 and 11.0, their failure to do so in
such an environment does not adversely impact any safety analysis :

conclusions.
<

D40-128 and ICM-129 are the two in-series valves in the_ normal RHR letdown l

line and ICM-lli is in the normal RHR cooldown return line. These valves
are not part of the ECCS and serve no safety function other than to
maintain RCS isolation when pressure is above the RHR design pressure.
These valves are normally closed during operation. Although the motor
operators for these valves would reasonably be expected to remain
operational when subjected to an environment with a pH between 8.5 and
11.0, their failure to do so in such an environment does not adversely
impact any safety analysis conclusions.

Valve QCM-250 is the inboard containment isolation valve on the reactor
coolant pump seal water return line. (Redundant isolation of the , seal
water return line is provided by valve QCM-350 in-series with QCM-250 and
located outside containment.) Both of these valves are automatically
closed as part of the Phase A Containment Isolation initiated by the

i RPS/ESFAS and neither is required to change position following a design
basis accident. Although the motor operator for valve QCM-250 would

; reasonably be expected to remain operational when subjected to an adverse
environment with a pH between 8.5 and 11.0, failure to do so does not
adversely impact any safety analysis conclusions.

Valves ICM-305 and 306 are the sump recirculation line isolation valves.*

These valves are located outside containment and are not subjected to a
"

post accident environment.
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i
The cable between the terminal block and the solenoid on valve VCR-21 in |

l

Unit No. 1 (a containment isolation valve in the ice condenser glycol
refrigeration system) was subjected to a pH between 8.0 and 8.5 during
environmental qualification testing. Although the cable would reasonably ,

be expected to remain operational when subjected to an adverse environment j
with a pH between 8.5 and 11.0, failure of the cable would result in
deenergizing the solenoid and closure of VCR-21. In any case, VCR-21 1

would be automatically closed on a Phase A Containment Isolation signal I

and the hypothetical cable failure discussed above would be meaningless
and would not adversely impact any safety analysis conclusions.

Note: The pH range 9.0 to 11.0 specified on the applicable qualification
su==mry sheets should be 8.5 to 11.0 to correspond with Technical

I Specification bases B 3/4 6.2.2 (Unit 2 reference).

Table 1

Long-Term sump pH for various
HELBs inside containment

HELB Major Assumptions Long Term Sump pH

Large LOCA - 50% ice melt 9.0
| - RCS initially at 500 ppm boron

- BIT, RWST, SA tank, and
Accumulators injected

I

Large LOCA - 100% ice melt 8.8
j - RCS initially at 500 ppm boron

- BIT, RWST, SA tank, and
Accumulators injected

i

Large LOCA - 100% ice melt 9.4
- RCS initially at 0 ppm boron
- BIT, RWST, SA tank, and

i Accumulators injected

i Large LOCA - 100% ice melt 9.2
- RCS initially at 1400 ppm boron -

- BIT, RWST, SA tank, and'

i Accumulators injected

Small LOCA - Time dependent ice melt 9.6
i

- RCS initially at 0 ppm boron

[ - BIT, RWST, SA tank injected

Small LOCA - Time dependent ice melt 9.4
- RCS initially at 1400 ppm boron
- BIT, RWST, SA tank injected'

4-21
i
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Table 1 (Cont.)'

l

HELB Major Assumptions Long Term Sump pH

MSLB - 75% ice melted 9.48
instantaneously and 25% (at 200 Min)
over 60 min

- spray flow rate 3,200 gpm and ,

1NaOH addition rate 20 gpm

MSLB - 75% ice melted 9.48
instantaneously and 25% (at 60 Min) l

over 60 min
- spray flow rate 6,400 gpm and |

NaOH addition rate 100 gpm

Acronyms

HELB - high energy line break |
RCS - reactor coolant system |

BIT - boron injection tank
RWST - refueling water storage tank .

'

SA - spray additive (NaOH tank)"

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

the NRC concern.

4.3.5 Submergenc e

Section 3.5 of the NRC SER [10] identified the following concern:

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

The licensee's value for maximum submergence is at elevation 614 f t 0 in. |
Equipment below this level has been identified by the licensee, along I

with the proposed corrective action. The licensee identified 29 safety-
related electrical components for Unit 1 and 35 for Unit 2 as having the
potential for becoming submerged after a postulated event. Most of these |

components are electrical cables (power, control, instrument) inside
'

floodup tubes. However, no evidence of environmental qualification of
these floodup tubes was provided by the licensee. Furthermore, some
electrical penetrations, transmitters, cable terminations, and valve
motor operators have the potential of being submerged. The licensee
stated that the components in question perform their function immediately
after the accident, long before they are submerged, and are not required

_ranklin Rese_ arch Center
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to operate after a IDCA. The staff considers that a component can be
exempt from submergence qualification if the licensee can provide an
assessment of the failure modes associated with the submergence of the
component. The licensee should also provide assurance that the subsequent

,

! failure of this component 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 submergence. If the results of the licensee's assessment are.

acceptable, then this component may be exempt from the submergence
parameter of qualification.

It is not clear from the information submitted that submergence of safety-
related electrical equipment outside of containment was addressed. The

.

licensee should address this area more specifically in the 90-day response
and upgrade the CES as appropriate."l

In response to this concern, the Licensee stated [12]:

"We have determined that the reference made to the flood-up tubes in the
Cook SER can be ascribed to the fact that the NRC reviewer did not have
enough information on the function of a flood-up tube. In order to enable
the NRC to make a more appropriate evaluation, we are providing a generic
description of the flood-up tubes and their functions.

i

: The function of the electrical penetration flood-up tubing is to provide
] additional protection to the Kapton insulated conductors of selected

instrumentation, control and power circuits. This protection is afforded
by providing a barrier around the conductors which prevents mechanicalI

damage and immersion of the conductors in buffered boric. acid solution
following a postulated IDCA.

The flood up tubing installed in Cook Units 1 and 2 was qualified by
analysis performed by EDS Nuclear, Inc. Results of the work were

[ documented in a report dated January 25, 1980, Report No. 02-0120-1022,
Rev. 1. It was concluded in the report that the mounting attachments of;

; the flood-up tubes were found to be adequate to support the tubing under
both the OBE and DBE conditions.

The electrical flood-up tubing is made of corrugated type 321 stainless
,| steel supplied by Flexonics Division of UOP, Inc. and is identified as

Type 400 M,1" nominal inside diameter and medium wall thickness. Thee

1 reconumended working pressures for the tubing are:

43 psi @ 70*F, 41.7 psi @ 150*F, 40.4 psi @ 200*F.

The maximum pressure differential the flood-up tube would experience
during containment flooding, subsequent to a design basis event is
estimated to be about 8 psi. This pressure is a result of the static,

. pressure head from the highest flood-up elevation (elev. 614 feet) to the
*

lowest penetration (elev. 596 feet). On the basis of our evaluation of

1

; g 4-23
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the performance of flood-up tubes, we believe that they will maintain
their structural integrity and serve their intended function subsequent
to a LOCA or a Steam Line Break Accident."

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

I

J

4.3.6 Aging and Qualified Life
,

*Section 3.7 of the NRC SER [10] identified the following concern:

"The DOR Guidelines, section 7, does not require a qualified life to be
established for all safety related electrical equipment, however the
following actions are required:

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

l
2. Establish an ongoing program to review surveillance and maintenance i

records to identify potential age related degradations.

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

t

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

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

,

The licensee indicated .that this phese of the response is outstanding and
that the review is in progress. The staff will review the licensee's -

I response when it is sebsitted and discuss its evaluation in a supplemental
report."

,

'
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f

In response to this concern, the Licensee stated [12]:

" Aging information has not been included in the summary sheets. We are
currently pursuing the development of an aging proram as per the recently
provided guidance of the NRC as contained in our SER and discussed during
the Washington meeting."

The Licensee has responded to the NRC concern; however, it cannot be
determined whether the concern has been resolved until the actual program

i

details are evaluated.

I

!

,

1

D

)
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4.4 EQUIPMENT ENVIR0lttENTAL QUALIFICATION EVALUATION

The evaluation presented in this section of the report includes, for each
equipment item, completed equipment environmental qualification review "

checksheets (partially handwritten) which present both the technical
information necessary to conduct the review and the results of the evaluation. |. a

I

!

l
!

h

'

I
i

.

.
t
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50 TRANSDucre, E/P r!SNER CONTROLS 546 OUTSIDE CONTAlpPFNT

/ 30 51 TRANSDUCER, E/P FISMER CONTROLS 546 0UTSIDE CONTAI4NE47
52 ELECTRICAL CARLE, CnNTROL CONTINENTAL WIRE ND INSIDE A8D OUTSIDE CONTAINPENT,

g 53 ELECTRICAL CAsLF, CDETROL CONTINENTAL WIRE ND OUTSIDE CONTAIsNENT
g 54 ELECTRICAL CARLE, CONTROL CONTINENTAI. NIRE ND INSIDE AND OUTSIDE ConTAINPENT
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As i NRC Contract N:. NRC-03-79-118y ,

UOflhr:nklin ReseEr~ch Centir FRC Prc9et No. C5257
P:ga'

A Dusx>n of The Fadhn in situ?e FRC Asaignment No.13 |c,

| 20th and Race Streets. Phis .'P. '19103 (215) 448-1000 FRC Task No. 4d
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

^
> ,

EQUIPMEliT IiEM NO.1
MOTORIZED VALVE ACTUATOR LOCATED IN THE . CONTAINMENT

'
LIMITORQUE MODEL SMB000

'

i1 . REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 1
LICENSEE REFERENCE (S): 662, 639 '

FUNCTION (PLANT ID): CONTAINMENT AIR RECIRCULATION BACKDRAFT DAMPERS
(VMO-101, -102)

b, LICENSEE SUBMITTAL: SCEW(S): V4-1 [12]
,

s

. . .x,

N.

r.
-

t

s.

se

,g &
'

$

. .

'

- | 3
-

DESIGh 83LON FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY
(See Section 3 of this TER for Le9and)

'. V _s is.

P,H,CS,hS, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, None,R, T, QT, RF,

Notstatb,Notapplicable'

LISTING OF APPLICABLE CHECKSERETS:

Contents Checksheet Page No.

Equipment Item la

,
Susmaary of Licensee Responses to the NRC SER lb

N
Equipment Environmental Qualification Summary Forms 2

)' Licentse Response to NRC SER 3a, 25, 2c, 3d

5ystem Consideration Review I;, ti, Ou, 40, ==,u

, Sa, 3., 5f,Equipment Environmental Qualification Review 50, SL, n

Sg, Sh,-Si, Sj'

-

Installed TMI Lessons Learned Implementation -5;, 9-
Equipment Surunary

Maintenance and Replacement Schedule Summary 7;, 7L, ?w

.__ __ _ _ _ . _
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NRC Contract NO. NRC-03-79-118
FRC Project Nr.C5257 Pag 3

A Dr.en of Thz Frrnkhn insututs FRC A:signment No.J3 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRCTask No. 43 7-/MS

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

\
i

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

1

1 Tne Licensee tasy'has ase) provided a response to the SER concerns.

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

1

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.

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

I.a Qualified II.c Qualified Life Deficiency |

I.b Modification III.a Exempt

l_II.a Qualification Not Established] III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

!

.- . - - _ _ - . - _ .
__ .--. -
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A Dhnsion of The Frankhn Insmus2 FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTask No. 4% /+%

}

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

>

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate _ __

Adequate Similarity Between Equipment and Test Specimen Established 1
j 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

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied K
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.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

| or Replacement Schedule Justified
l III.a Equipment Exeinpt From Qualification

III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

k on on eSe e E\ld Mat i -

.
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A DMston of The Franklin Institute FRC Assignment No.19 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 6+ I 498 '

EOUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

t

LICENSEE RESPONSE TO NRC SER
t
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f% NRC Contract No. NRC-03-79118
UOOU Fr:nklin Research Center FRC Project No.C5257 Paga

A DMeson of The Frankhn insatute FRC Assignment No.13 5f
20eh and Race Streets. Phde.. Pa. 19103 (21f,3 448-1000 FRCTask No. 49 } / 498

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. I

NOTES: "X" DENOTES APPROPRIATE NOTES

N 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) . ( c c T'E A)
N 2 .~ The Licensee has not identified the class of the insulation:

, system used for the motor in the motorized valve actuator.
N 3.. The Licensee has not identified whether or not this motorized

I valve actuator incorporates a motor-brake assembly.

X, 4. The Licensee has not identified the class of the insulation

j system used for the motor-brake assembly (if applicable).

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

N 6. The Licensee has not identified the manufacturer of the
motor-brake assembly (if applicable).

X 7. The Licensee has not identified the type of current used in
the motorized valve actuator.

X 8. The Licensee has not identified the type of current used in
the motor-brake assembly (if applicable).

X 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically

justifiable methods and conservative assumptions. (WTEB)
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 of
sufficiently low value as to not affect this equipment
item. This equipment item is considered qualified for this
parameter.

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

,.

>

^ "-- --
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EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. l )
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

>

NOTES:
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A NRC Contract N3. NRC-03-79-118
000 rznklin Reseirch Csnt:r FRC Project N2. C5257 P g")

A Dwmon of The Frtnkhn Instituts FRC A signment N2.13 |c I

20th and Race Streets. Phila.. Pa 19103 (215) 4481(XX) FRC Task No. 49 ~f '

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

EQUIPMENT ITEM NO. 2 .
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB00 i
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 2

j

LICENSEE REFERENCE (S): 1620 ,

FUNCTION (PLANT ID): RCP SEAL WATER CONTAINMENT ISOLATION (QCM-250) |

LICENSEE SUBMITTAL: SCEW(S): V5-1 [12]
|

!

,

,

|

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Susanary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, M. h ?i

System Consideration Review it, $5 fr. $d, f:, if

Equipment Environmental Qualification Review 52, b, L , 52, k , Sf,
5 , Sh, M r-439

Installed TMI Lessons Learned Implementation h, 55
Equipment Sulunary

Maintenance and Replacement Schedule Summary 7;, 7b, Y

.



NRC Contract No. NRC-03-79-118 )A[[rtnklin R:serrch CenterUOO FRC Project N2. C5257 Pag 3

A Dn mon of The Frankhn Insututs FRC Assignment N3.1) Ib
2thh and Race Streets. Phda . Pa 19103 (215) 448 1000 FRCTask No. 4% /4N

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Z

SUMMARY OF LICENSEE RESPONSES '!O THE NRC tier - ONLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/t 2:t) provided a response to the SER concerns.

X The Licensee Heee/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.

J 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)

i Equipment relocation to a mild environment
'

Qualification testing of equipment in progress

Other ( )

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

:

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

i action .)
,

i
The Licensee states that the equipment item does not require qualification

i 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

__LII.a Qualification Not Establisheg III.b Not in Scope
_

'

II.b Not Qualified IV Documentation Not Available

!

. _ _ _ _ _ _ - _ _ _ - _ . . - __. - _ . . - - . - . , . .--.-_
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A NRC Contract Nr. NRC 03-79-118
Ubr:nklin R: search Center FRC Project No.C5257 Page

A Dhnsion of The Frrnkhn Instnute FRC Asalgnment No.14 2
20th and Race Streets. Phde. Pa. 19103 (215) 448-tmm FRC Task No. 494 /4W I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.

1
i

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM j

i

DESIGNATION: '

NRC REQUIREMENTS X = DEFICIENCY

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

' X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
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 f
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied %
Criteria Regarding Radiation Satisfied X
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

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

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

See Evaludu &Mon
,

;

|

|
!

____ ___ ._ _ __. _ _ _
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A DMsion of The Frankhn Institut3 FRC Assignm:nt N3.13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m FRC Task No. 4 % /f7f

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f-
'

LICENSEE RESPONSE TO NRC SER
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A NRC Contract N . NRC-03-79-118
000hr nklinResearchCcnter FRC Project No.C5257 Page

}A DMmon of The Frankan Insneuse FRC Assignment No.13 5f
20th and Race Streets. Phde.. Pa. 19103 (215) 4481 coo FRC Task No. 4%/4W

,

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO.1

.

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). (poTE A)

X 2 .* The. Licensee has not identified 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
valve actuator incorporates a motor-brake assembly.

X 4. The Licensee has not identifie.d the class of the insulation
system used for the motor-brake assembly (if applicable) .

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

X 6. The Licensee has not identified the manufacturer of the
motor-brake assembly (if applicable).

X 7. The Licensee has not identified the type of current used in
the motorized valve actuator.

X 8. The Licensee has not identified the type of current used in
the motor-brake assembly (if applicable).

X 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
justifiable methods and conservative assumptions. ( A30 TE B )

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 of
sufficiently low value as to not affect this equipment
item. This equipment item is considered qualified for this
parameter.

12. The Licensee has committed to replace this equipment item.
The Licensee has stated the following:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _f._

i

NOTES:
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A Division of The Frackhn Insatute FRC Assignment N3.13 5h |20th and Race Streets. Phaa.. Pa. 19103 (215) 448 1000 FRCTask No. 49 7/4-98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1
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4 NRC C:ntract N o. NRC-03-79-118
bU Frrnklin Rese n.h Cent:r FRC Pr: Ject No. C5257

P g9

A Dmsx>n of The Frtnkhn institute FRC AssignmInt No.13 |c
20th and Race Streets. Phda-. Pa 19103 (215) 448-1(XX) FRC Task No. HD

i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

EQUIPMENT ITEM No. 3
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB; SIZES 1, 00, 2
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 3
LICENSEE REFERENCE (S): 1620, 1064, 639
FUNCTION (PLANT ID): ECCS INJECTION AND RHR NORMAL COOLING VALVES (IMO-51,

-52, -53, -54, -128; ICM-111, -129)
LICENSEE SUBMITTAL: SCEW(S): V1-1 [12]

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, h (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, ?b, 22, 2d

System Consideration Review te, th, I;, 4d, 4;, if

Equipment Environmental Qualification Review So, 55, b , 50, L , 5f,
Sg, Sh,-Si, Sj-

-

Installed TMI Lessons Learned Implementation C;, 05-

Equipment Summary

Maintenance and Replacement Schedule Summary L , 75, 7e-

~ ~
_ _ - _ _ _ _ _ .
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UObranklin Rsserrch Centr FRC Project N . C5257 Pag 3

A Dms on of Tha Frankhn Instituts FRC Assignment Ns.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRCTask No. 4W /iW

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .::L

(

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS A. R APPLICABLE:l

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

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

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

I

The Licensee (han/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 j

Licensee for this equipment item.

1

Corrective action specified by the Licensee: |

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
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

\II.a Qualification Not Estr.011snej III.b Not in Scope
II.b Not Qualified IV Documentation Not Available



8 NRC Contract No. NRC-03-79118
000 r:nklin R:se rch Ccnter FRC Project N . C5257 Page

A Dvsson of The Franklin Institut2 FRC Assignment N2.13 2
20th and Race Streets Phda.. Pa. 19103 (215) 448-1000 FRC Task No. M /4#

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .J_.
t

EOUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established _X_
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) _X_,
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)

| Criteria Regarding Temperature / Pressure Exposures
o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

! Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied _,g,,,_
Criteria Regarding Radiation Satisfied
Criteria Regarding Test S2quence 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

l

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

( or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

t

See Emuevou ou 1% SE'

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

i

LICENSEE RESPONSE 'IO NRC SER
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A NRC Contract No. NRC-03-79118
lj00hr:nklin Research Center FRC Project No. C5257 Page

A Divmon of The Frankan ineneute FRC Assignment No.13 5f
20th and Race Streets. Phde., Pa. 19103 (215) 448 1000 FRC Task No. 49 f/4%

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. J

tores: "X" DENOTES APPROPRIATE NOTES

X, 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). (.OoTE A)
N 2. The Licensee has not identified the class of the insulation

system used for the motor in the motorized valve actuator.

N 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
system used for the motor-brake assembly (if applicable).

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

N 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).

N 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically

justifiable methods and conservative assumptions. ( NOTE B)
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 of
| sufficiently low value as to not affect this equipment
I item. This equipment item is considered qualified for this

parameter.

i 12. The Licensee has committed to replace this equipment item.
The Licensee has stated the following:

|
~

1

1

:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J

|
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A DMuon of The Frankhn Insettute FRC Assignment N3.13 5h
20th and Race Streets. Phua., Pa. 19103(215) 448 1000 FRC Task No. 497/497"

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1
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NRC Contrcct N D. NRC-03-79-118
A)nklin Resetrch Centrr000hr FRC Pr: Ject N3. C5257

P ga

A Dmston of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. Phila.. Pa 19103(215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

|

EQUIPMENT ITEM NO. 4
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB1
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 4
LICENSEE REFERENCE (S): 706, 639
FUNCTION (PLANT ID): SWITCHOVER TO HOT LEG INJECTION (IMO-315, -316, -325,

-326)
LICENSEE SUBMITTAL: SCEW(S): V2-1 [12]

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

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

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, 2b, 2;, 2d

System Consideration Review $2, 45 50, If, E, M

Equipment Environmental Qualification Review 5f,"- "' "- "' '

Sg, R., "i. S

Installed TMI Lessons Learned Implementation Se, O L.

( Equipment Summary
|

Maintenance and Replacement Schedule Summary 7;, 7b, 'O

!
l
,



& NRC Contract Nr. NRC-03-79-118
00b ranklin Rzsench Centir FRC Project N3. C5257 P:gB

A Dmuon of Thz Frtnkhn Instituts FRC Assignm:nt No.13 |b
20th and Race Struts. Phda.. Pa 19103 (215) 448-1000 FRCTaskNo. 49 7/4W

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

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

N Tne LicenLee (has/h;; :t) provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation abs te 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 info'rmation 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)

,

[

'

I.a Qualified II.c Qualified Life Deficiency
_ I.b Modification

_
III.a Exempt

,

1II.aQualificationNotEstablished} III.b Not in Scope
II.b Not Qualified IV Documentation Not Available ~

1

l

.
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A NRC Contract No. NRC 03-79-118
U00U Fr:nkhn R:se:rch Center FRC Project No. C5257 Page

A oumon of The Frankhn Institut3 FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRCTask No. 497-/478

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

<

Documented Evidence of Qualification Adequate

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

^ X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) ,

Criteria Regarding Temperature / Pressure Exposures |!

o Peak Temperature Adequate j

o Peak Pressure Adequate 1

I

i o Duration Adequate
o Required Profile Enveloped Adequately j

'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

4 II.a Equipment Qualification Not Established 1
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

Pm MSee Evauenon o a

i
,

- - , - - . . .- n. -, ..m n- . , . = - - ,r,



A NRC Contract N3. NRC-03-79-118
000FJ Franklin RIseirch Csnt:r FRC Project N D. C5257 P 03

A Dmsson of The Frankhn Instituts FRC Assignment No.13 3a
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRC Task No. 49? /4M

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

LICENSEE RESPONSE TO NRC SER
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NRC Contract No. NRC-03 79-118
i 00 Fr nklin Research Center FRC Project No. C5257 Page

A Dmsion of The Frankhn Insatute FRC Assignment No.13 5f
20th and Race Streets. Phde.. Pa. 19103 (215) 44s 1000 FRC Task No. 4977499 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

I

NOTES: "X" DENOTES APPROPRIATE NOTES,

X 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).

X 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.

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

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

X 6. The Licensee has not identified the manufacturer of the
motor-brake assembly (if applicable) .

X 7. The Licensee has not identified the type of current used in
the motorized valve actuator. ~

Y 8. The Licensee has not identified the type of current used in
the motor-brake assembly (if applicable). '

X 9. The Licensee has not established a qualified life estimate
__

for this motorized valve actuator based on technically

justifiable methods and conservative assumptions. (core /1-)
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 i

radiation dose of is considered to be of I

sufficiently low value as to not affect this equipment
item. This equipment item is considered qualified for this
parameter.

}
'

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

.

i

,
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A Divmon of The Frankhn Institute FRC Assignm:nt N"t.13 5g
/4-9 f 4 9 720th and Race Streets. Phila.. Pa 191113 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

NOTES:
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4' NRC Contract No. NRC-03-79-118 - 't,.

UOOU Frznklin Rsserrch Centrr FRC Project No. C5257 Paga
A Dimion of The Franklin Institute FRC Assignment No.13 .Ia
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. % ~I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

- i
EQUIPMENT ITEM NO. 5
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT }
LIMITORQUE MODEL SMB00
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 5
LICENSEE REFERENCE (S): 662, 639
FUNCTION (PLANT ID): PRESSURIZER PORV BLOCK VALVES (NMO-151, -152, -153)
LICENSEE SUBMITTAL: SCEW(S): V9-1 [12]

, ,

,

'

,

rl
1

s

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY: i

(See Section 3 of this TER for Legend) l

'

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:
\

Contents Checksheet Page No.
]

Equipment Item la
t

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 te, IL, 4w, 40, 4=, 42

Equipment Environmental Qualification Review .5;, 55, Sc, 52, Se. , Sf, 1

5g, Sh, 51, Sj-

Installed TMI Lessons Learned Implementation 62 6b
Equipment Sununary

Maintenance and Replacement Schedule Summary 7=, TL, Tu



#% NRC Contract No. NRC-03-79-118
000hrsnklin Raseuch Cxntir FRC Project N3. C5257 Pag 3

A Duuon of Thz Fr:nkhn Institut2 FRC Assignm:nt Ns.13 |b
20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRC Task No. 4 W /478

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

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

[ Tne Licensee (has/hes: Wee) provided a response to the SER concerns.

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

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

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

i 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
Polocate or shield equipment from radiation aource
Verify qualification by additional (testing / analysis)

! Equipment relocation to a mild environment
Qualification testing of equipment in progresss

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.'

I
I DESIGNATION 07 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
lII.a Qualification Not Establishedl_' III.b Not in Scope!

| II.b Not Qualified IV Documentation Not Available -

+
s

1
_ __________.___________-_----__w_



|
p NRC Contract No. NRC 03-79-118
U00 r nklin R:seirch Ccnter FRC Project No.C5257 Page

A Divmon of The Frankhn Instituta FRC Assignment No. J3 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10M FRC Task No. 497 /449

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d_
'

t

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Ragarding 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 i

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

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

see a tuq % u Py 54.

_ _ _ _ . _ .
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A Dwmon of The Fr:nkhn Instf' uta FRC Ansignm:nt N2.1s 3o
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 49?/44B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5

LICENSEE RESPONSE TO NRC SER r
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NRC Contract No. NRC-03 79-118
3 00 Fr nk!!n Research C:nter FRC Project No, C5257 Page
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A D6vmon of The Frankhn Instnute FRC Assignment No.13 5f
20th and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRCTask No. 49 Y /498

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 6

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). (NOW R)

~

M 2 .' The. Licensee has n'ot identified the class of the. insulation
system used for the motor ingthe motorized valve actuator.

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

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

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

N 6. The Licensee has not identified the manufacturer of the
motor-brake assembly (if applicable) .

I 7. The Licensee has not identified the type of current used in
the motorized valve actuator.

X 8. The Licensee has not identified the type of current used in
the motor-brake assembly (if applicable).

N 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically

justifiable methods and conservative assumptions. (Ja oTE 15)
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 of
sufficiently low value as to not affect this equipment
item. This equipment item is considered qualified for this
parameter.

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

'

- __ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

NOTES:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5
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NRC Contract N3. NRC-03-79-118

h[rsnklin Research Cent:rlib FRC Pr: Ject No. C5257
P;ga i

A Dwision of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa 19103 (215) 448-1(XX) FRC Task No. 43+

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 52_

EQUIPMENT ITEM NO. 6
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT EXTENSION
LIMITORQUE MODEL SMB2
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 6
LICENSEE REFERENCE (S): 1620
FUNCTION (PLANT ID): RHR SUCTION FROM CONTAINMENT SUMP (ICM-305, -306)
LICENSEE SUBMITTAL: SCEW(S): V10-1 [12]

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

R, T, Qr, RT, P, H, CS, @ 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, 22, 2d-

ofSystem Consideration Review ':, - 4d, w,_ a, w,
;

Equipment Environmental Qualification Review 52, 55, 5, Ed, 5 , 5f,
Sg , *rhy- S i , Sj

.

Installed TMI Lessons Learned Implementation fr. 55-

Equipment Sununary

Maintenance and Replacement Schedule Summary .:, 75, M''

l
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A NRC Contract N a. NRC-33-79-118
rnklin Rtsench Center FRC Project N2. C5257 Pag 3

A Duion of Ths Frr.nkkn Instituts FRC Arsignment No. J3 |b
20th and Race Streets. Phda . Pa 19103 (215) 448-10m FRC Task No. 49 i / 448

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. la_

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

X Tne Licensee (has/___ M) provided a response to the SER concerns.

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

Y \The Licensee has presented information which shows there are no '

outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
,

item whose qualification has not been fully established. )

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

Licensee for this equipment item. |

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
|

Relocate or shield equipment from radiation source |

Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

Qualification testing of equipment in progress
other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modifir-aH - III.a Exempt

[II.a Qualification Not Established] III.b Not in Scope
II.b Not Qualified IV Documentation Not Available



f
NRC Contract NO. NRC-03-79-118

pbrinklin Rise rch CcnterUO FRC Project NO. C5257 Page

A Divmon of The Frenkhn Instituta FRC Assignment N 3. }3 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. M V / 4W

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .Ja

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

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

~ X

Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate

| o Duration Adequate
Required Profile Enveloped Adequatelyo

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied

;

! Criteria Regarding Submergence Satisfied
XCriteria 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.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

C. VA|Id ANCA) 0& h$
,

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

i

LICENSEE RESPONSE TO NRC SER

-from O Q F3e. V10-1,
I
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A NRC Contract No. NRC-03-79-118
UO0hr nklinRese:rchCenter FRC Project No. C5257 Pag 3

A Dhnson of The Frankhn Insatute FRC Assignment No.13 5f
)f 20eh and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 49 7-/4 @

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

I NOTES: "X" DENOTES APPROPRIATE NOTES

X 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). (moTEA)
2 .' The. Licensee has not identified 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
valve actuator incorporates a motor-brake assembly.

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

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

Y 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.

Y 8. The Licensee has not identified the type of cur ent used in
the motor-brake assembly (if applicable) .

Y 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
justifiable methods and conservative assumptions. ( kseW

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 of
sufficiently low value as to not affect this equipment
item. This equipment item is considered qualified for this
parameter.

12. The Licensee has committed to-replace this equipment item.
The Licensee has stated the following:

.

.

L . - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _
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A owis.on of The Frsnklm Institute FRC Assignm:nt No.13 5g
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. 497/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW CF EQUIPMENT ITEM NO. _la_

l

NOTES:

A. The C|mk sin 1,-. + c- 6 %

nn diihn n D a -kch*. aJ % 0 |

. u wauk 02L (m Sd L- ca e

E AIjbM A LxaAAA |n AAL K
A ha. s xd i
bhi/2 M % w< o& +
wi2 M d. U~

0
B. 1h L L,, a h - ,4--
anJ JA nhd s4 %,J
n a a 'na .i L u , x L.
0 A hu) jd LLA 1sLa 1

nK A 22. F
- -

.

|

|

_ _ . _ _ _ .



A NRC C:ntract N3. NRC-03-79-118
Ullbrinklin Resetrch Centtr FRC Project N3. C5257 P g3

A Dmsson of The Franklin institute FRC Assignment No.13 |c
) 20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7
I

EQUIPMENT ITEM NO. 7
i MOTORIZED VALVE ACTUATOR LOCATED OUTSIDE CONTAINMENT

LIMITORQUE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 7
LICENSEE REFERENCE (S): 662
FUNCTION (PLANT ID): VARIOUS (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): V6-1 [12]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NHC SER 3a, 3b, 3c, 3d -

System Consideration Review 4=, Oh, 0;, 4d, 4=, 4f-

Equipment Environmental Qualification Review -0;, 55, 5;, 50, Su, 5f,
Sg, Sh, Si, 57

Installed TMI Lessons Learned Implementation 0;, Ob

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 7b, 7;

.

_ - _ ., - - - - -



A NRC Contract Nr. NRC-03-79-118
000hrinklin Rise:rch Ccnt:r FRC Project N3. C5257 Page

A Dnmon of Thz Frankhn instituti FRC Assignment N3. |b
20th and Race Streets. Phda., Pa 19103 (215) 448 1000 FRC Task No. M? M

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

(

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:
(

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

X The License. (w /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.

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 j
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

(II.aQualificationNotEstablished) III.b Not in Scope
II.b Not guauried IV Documentation Not Available

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



4 NRC Contract N r. NRC-03-79-118
| du Fr:nklin Rise:rch Ccnter FRC Project No. C5257 Page

A Dwison of The Frankhn Insntuti FRC Assignment Nr. J3 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRCTask No. 49 7 / +9 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

)

EQUIPMEN'8 ENVIRONMENTAL QUALIFICATION SUMMARY FORM
t

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X

XAging 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 Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X

II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified _ , , , _

III.a Equipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

See E a l %Mn % e. M.on 3 .



A. . .. . . NRC Contract No. NRC-03 79-118
0000'FEnklin R:se:rch Ctnter FRC Project No. C5257 Pag 3

FRC Assignment No.1)497 30A Divisen of The Franklin Institute

FRC Task No. 4- U /20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

.

LICENSEE RESPONSE TO NRC SER

NOTE ON VALVE X010R OPERATORS

1. Outside containment valves (potentially subject to radiation becaus'e
they are in or near long term post-LOCA recirculation lines) for
whicn we present'.y have no radiation qualification are listed.below.
We are writir.g the Limitorque Corporation to request information on 4

the insulation materials used in the valve operator motors. |
|

VALVE COMMENT |
ICM-311 These valves would only be operated if the RHR

321 spray system was employed. The'RHR spray system
is a back up containment pressure suppression

,

system and the Cook safety analysis as reported |
in the FSAR demonstrates that it is not needed
for LCCA or HELS mitigation. )

1

IM0-340 These valves are used during the switchover from
'

350 the ECC injection phase to ECC recirculation.
360 However, the sequence of their operation as
361 defined in the emergency operating procedures'

362 1imits the time of their exposure prior to their
operation to only a'very short time.

IM0-910 These valves are used to terminate the suction of
911 the charging pumps from the RWST once ECC switen-

over to recirculation has been acccm?lished. They
are protected agaihst exposure to post-LOCA
recirculation flow by a check valve.

l



4 NRC Contract No. NRC-03-79118
000U Fr nklin R: search Ccnter FRC Project No. C5257 Pag 3

A Dhmeon of The FranWin Instnute FRC Assignment No.13 5f;
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 49 N 497

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 7

|

NOTES: "X" DENOTES APPROPRIATE NOTES

X 1. The, Licensee has not provided documentation from the
manufacturer which establishes similarity between the

,

installed equipment and the {est specimen in the referenced
document (s). W oTE A,B)

X 2. The Licensee has not identified 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
valve actuator incorporates a motor-brake assembly.

N 4. The Licensee has not identified the class of the insulation

j system used for the motor-brake assembly (if applicable) .

X 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).

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).

N 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically

justifiable methods and conservative assumptions. (uoTEC.)
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 of
sufficiently low value as to not affect this equipment
item. This equipment item is considered qualified for this
parameter.

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

.

-- , , , -
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A Divisen of Tha Frankhn institute FRC AssignmInt No.1p 5g
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I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

(|

NOTES:
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A NRC Contract N3. NRC-03-79-118
000U Franklin Research Centtr FRC Pr: Ject Ns. C5257

P g2

A Dmson of The Franklin Institute FRC Assignment No,J3 |c.

j 20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRC Task No. 7C

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7
)

EQUIPMENT ITEM NO. 8
i MOTORIZED VALVE ACTUATOR LOCATED OUTSIDE CONTAINMEITT

LIMITORQUE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY

t TER CHECKSHEET NO. 8
LICENSEE REFERENCE (S): 1620, 1064
FUNCTION (PLANT ID): VARIOUS (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): V7-1 [12}

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

|
Equipment Environmental Qualification Summary Forms 2

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

System Consideration Review A, th, Sc, id, 4e, M

! Equipment Environmental Qualification Review 52, ;L, L , 5d, 5e, 5f,
Sg, Sh, Si, Sj'

,

Installed TMI Lessons Learned Implementation Go, 0L -

Equipment Summary

Maintenance and Replacement Schedule Summary 70, 75, M -



A NRC Contract No. NRC-03-79-118
000hrinklin Rise rch Centir FRC Project N2. C5257 Page

A Dnmon of Th2 Frinkhn insntuts FRC Assignment Ns.13 lb
20th and Race Streets. Phila.. Pa 19103 (215) 448 l * FRCTask No. # ? /49

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

\

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

b Tne Licensee (has/h:: ..; t ) provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

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

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 Licenseo 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

LII.a Qualification Not Established j III.b Not in Scope

II.b Not Qualified IV Documentation Not Available



A NRC Contract N r. NRC-03-79-118
000hr::nklin R:setrch Ccnter FRC Project No. C5257 Pag 3

,

A Dwmon of Th2 Frtnkhn Institut> FRC Assignment N2.17 2
,

20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRCTask No. 44 7 / YN
1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8_

?

EQUIPMEN'h ENVIRONMENTAL QUALIFICATION SUMMARY FORM
q

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY
l

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

o Peak Temperature Adequate
o Peak Pressure Adequate

/ o Duration Adequate
'

o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied;

Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied _

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

M h IA d ClA b b b O d
,

I



4 NRC Contract No. NRC-03-79-118
UOOU Fr:nklin R:se:rch Csnter FRC Project No. C5257 PaGe

A Dnnson of The Frankhn Institure FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRC Task No. 497/d &

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

LICENSEE RESPONSE 'IO NRC SER

NOTE ON VALVE MOTOR OPERATORS
!

.

1. Outside containment valves (potentially subject to radiation becaus'e
they are in or near long term post-LOCA recirculation lines) for
whicn we presently have no radiation qualification are listed.below.. 1

We are writing the Limitorque Corporation to recuest information on q
the insulation materials used in the valve operator motors.

|
I

.

VALVE COMMENT

ICM-311 These valves would only be coerated if the RHR
321 spray system was. employed. The'RHR soray system I

is a back up containment pressure suppression
'

system and the Cook safety analysis as reported
in the FSAR demonstrates that it is not needed
for LOCA or HELB mitigation.

IM0-340 The'se valves are used during the switchover from
350 the ECC injection phase to ECC recirculation.
360 However, the sequence of their operation as
361 defined in the emergency operating procedures
162 limits the time of their exoosure crior to their

operation to only a 'very short time.

IM0-910 These valves are used to terminate the suction of
911 the charging pumps from the RWST once ECC switen-

over to recirculation has been accomplished. They
are crotected against exposure to post-LJCA
recirculation flaw by a check valve.



NRC Contract No. NRC-03-79-118
nklin Research Conter FRC Project No.C5257 Page

A De of The Frankan insature FRC Assignment No.13 5f'
20th and Race Streets. Phde.. Pa. 19103 (215) 448 1 2 0 FRC Task No. 4U-NU

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8
>

.

1 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). (MOTE A , B}

,

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

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

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

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

X 6. The Licensee has not identified the manufacturer of the
motor-brake assembly (if applicable).

X 7. The Licensee has not identified the type of current used in
the motorized valve actuator.

b 8. The Licensee has not identified the type of current used in
the motor-brake assembly (if applicable).

X 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically

justifiable methods and conservative assumptions. (McTF C)
10. The Licensee has stated that the only harsh parameter

that this motorized valve actuator is exposed to is radiation.
i
l 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 of

| sufficiently low value as to not affect this equipment

| item. This equipment item is considered qualified for thi::
parameter.

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

.

= - ~ - -
- - - - - - - . . _ _ _ - _ - - - - - - . _ _ _ _ _ . - - - - -
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FRC Atsignment No.13,M7
5gA Dwis.on of Ths Frtnkhn instituts

FRC Task No. 497 /20th and Race Streets. Phila.. Pa 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

h
NOTES:
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! A NRC Contract No. NRC-03-79-118
!j00 ranklin Research Center FRC Project No. C5257 P;g2

A Dmson oi The Frankhn Institute FRC Assignment No.13 |c
I 20th and Race Streets. Phila . Pa 191031215) 448 1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9
|

EQUIPMENT ITEM NO. 9
MOTORIZED VALVE ACTUATOR LOCATED OUTSIDE CONTAINMENT
LIMITORQUE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY

I TER CHECKSHEET NO. 9
LICENSEE REFERENCE (S): 663, 38

FUNCTION (PLANT ID): VARIOUS (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): V8-1 [12]

9

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

P,H,CS,hS, (R), M, I, RPN, EXN, SEN, QI, RPS, None,R, (Tr, 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, 25, 2:, 2d

System Consideration Review 4=, 4L, eu, 4J, 4= , 4I -

Equipment Environmental Qualification Review Se, 55, Sc, 52, Sc, 5f,
Sg, 55, Ei, S j-

,

Installed TMI Lessons Learned Implementation Se, 55

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 75, '"



L

A NRC Contract Nr. NRC-03 79-118
000hNinkiin Rise 1rch Csnt:r FRC Project N:. C5257 Pag 3

A Dmon of Tha Frinkhn Inst tuta FRC Assignment Nn.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. 4W/4W

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

\

SUMMARY OF LICENSEE RES'PONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

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

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

1

1

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

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

<

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

Corrective action specified by the Licensee:

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

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

The Licensee (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

$1.a-wuamicationNot Ect e sih l i n he d) III.b Not in Scope

II.b Not Qualified IV Documentation Not Available



NRC Contract Nr. NRC-03-79-118
nklin R:seIrch C:nter FRC Project NO. C5257 Pag 3

A Divmon of The Frankhn Instituu FRC Assignm;nt No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215)448-1000 FRC Task No. 4 9 /498y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

?

EQUIPMENP ENVIRONMENTAL QUALIFICATION SUM E R'l FORM
'

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Ectablished Y
Aging Degradation Evaluated Adequately k
Qualified Life or Replacement Schedule Established -(If Required) i
Program Established to Identify Aging Dogradation
Criteria Regarding Aging Simulation Sacisfied (If Required)
Criteria Regarding Temperature / Pressure Expasure:

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequatej

o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

L Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisf'ied- -

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 CATEGOkY X = CATEGORY

f
~

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. Qualified Life

j or Replacement Schedule Justified
III.a Equipment Exeanpt From Qualification

|

i III.D Equipment Not in the Scope of the Qualification Review
! IV Documentation Not Made Available

1

E6. VQ L4 (A. ' ' O v\ O vs * -

!
:
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A NRO Contract No. NRC-03 79-118
000 E,:nkuna .,chconi., FRC Proi.ct No.Csagy .Page

A Divison of The Frankhn ineswe
FRC Assignment No.1)44? s3a
FRC Task No. 497-/20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 9

(

l.ic EOSEE RES90 A SE T o rt4 E PS e c.'5E R.-
,

NOTE ON VALVE MOTOR OPERATORS

s

~
.

z

1. Outside containment valves (potentially subject to radiatior-becaus'e
they are in or nea- long term post-LOCA recirculation lines) for

.

| whicn we presently have no radiation qualification are listed.below.
We are writing the Limitorcue Corporation to request information on '

*

the insulation materials used in the valve operator motors. .

I

VALVE COMMENT
f

-

ICM-311 These valves would only be opera.ted if the RHR ,

321 soray system was employed. The 'RHR soray system ,
' '

| is a back up containment pressure suppression
' system and the Cook safety analysis as reported

in the FSAR demonstrates that it is not"needed
; for LOCA or HELB mitigation. .

IM0-340 The~se valves are used during the swi?.chover from'
. [.

350 the ECC injection phase to ECC recirculation.
,

360 However, the sequence of their operatio3.'as
361 defined in the emergency operating procedures
362 limits the time of their exposure prior to their

.

operation to only a'very short time. 1

IM0-910 These valves are used to terminate the suction of *

911 the charging pumps from the RWST once ECC switen-
over to recirculation has been accomplished. They
are protected agaihst exposure to post-LOCA
recirculation flow by a check valve.

.

, ,

J

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

(. ptNJ Franklin Research Center FRC Project No. C5257 Pa0*
,

3 5f
FRC Assignmogt No.)4-M/ A Deof The Frankhn inmuwe
FRC Task No. 'A 7-/20th and Race Sweets. Phde. Pe. 19103 (215) M81000

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 9i

|

teres: "X" DENOTES APPROPRIATE NOTES

N 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). ( M811E A . B)

)< 2. The Licenses has not identified the class of the insulation
system used for the motor in the motorized valve actuator.'

5 3.. The Licensee has not identified whether or not this motorizedp'
valve actuator incorporates a motor-brake assembly.x

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

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

N 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).

X 9. The Licensee has.not established a qualified life estimate
for thiv motorized valve actuator based on technically
justifiable methods and conservative assumptions. (.M o M C.)

10. The Licensee has stated that the only harsh parameter
that this motorized valve .sctuator is exposed to is radiation.g

11. Since radiation is stated to be the only harsh parameter and
7.

considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specifiedw
radiation dose of is considered to be of

'

sufficiently low value as to not affect this equipment
iter /. This equipment item is considered qualified for this

s, paraseter.

12. The Licentee,has committed to replace this equipment item.
The Li enaea has stated the following:

.

| .

'
t

1

.

*

s b

i

.-:.
k
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'#g NRC Contract N3. NRC-03-79-118
000U Fr:nklin Rsserrch Center FRC Project N3. C5257 Pag 3

FRC Assignment N7.1;498
5gA Division of The Frtnklen Instituts

FRC Task No. MY/20th and Race Streets. Phita . Pa 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9
t

NOTES:
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A~ NRC Contract NO. NRC-03-79-118
0000 Franklin Resetrch Centir FRC Project N2. C5257 P:g]

FRC Assignment No.13 |oA Dmsx>n of The Frankhn institute -

20th and Race Streets. Phila . Pa 19103 (215) 448-1(XX) FRCTaskNo. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.10.

EQUIPMENT ITEM NO. 10
ELECTRIC MOTOR LOCATED OUTSIDE CONTAINMENT
WESTINGHOUSE MODEL 5009P24
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 10
LICENSEE REFERENCE (S): 606
FUNCTION (PLANT ID): RESIDUAL HEAT REMOVAL PUMP MOTOR (PP-035)
LICENSEE SUBMITTAL: SCEW(S): M1-1 [12]

t

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY1
(See Section 3 of this TER for Legend)

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

j Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:
I

Contents Checksheet Page No.

! Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

| Equipment Environmental Qualification Sumary Forms 2

Licensee Response to NRC SER 2e, 25, 2 , 2d

System Consideration Review tr. ti, fr. If, to, if

I Equipment Environmental Qualification Review 52, 55, *c. ' ' ' * , Sf,

5;, 55, Si, Sj
.

( Installed TMI Lessons Learned Implementation 52, 65

j Equipment Sununary

|

| Maintenance and Replacement Schedule Summary 's. 'b, 'O

l

_ -- _ _



As NRC Contract No. NRC-03-79-118
c00Errnklin R: search Center FRC Project N r. C5257 Page

A Dmcon of Thz Franthn Institut: FRC Assignment N3.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448-10m FRCTask No. '/97/V9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /c

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

X Tne Licensee (has/W -^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.

I

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

|

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

Corrective action specified by the Licensee: |

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available



NRC Contract No. NRC-03 79-118
00 Fr:nkhn R: search Center FRC Project No. C5257 PaSe

A Divicon of The FrankhnInstuute FRC Assignment No.13 2
20th and Race Streets. Phde.. Pa. 19103 (215)448 1000 FRC Task No. '/9 Th/9B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Z).

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

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

~ X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation X
Criteria Regarding Aging Simulation Satisfied (I" Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied

_

Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

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

DESIGNATION:

| NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I,b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

- - -



/A NRC Contract No. NRC-03-79-118
t00EFranklin Rrsetrch Csnta FRC Project N3. C5257 P g3

* Di soon of The Frrnkhn Instituts FRC Assignm:nt N2.13 5f |
.1)th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRCTask No. 497/WA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.14

NOTES: I

T i ln & s_. a n n a s.>- 3 'Ish n L c a _ i,-, s ; + - o imi.a
_

f V U 'f

kan rolo .,ea,J |( I.sf.1ID'(b tud & n aka . Y limu noa
U 1 '

|ac.A P->n A9 Lodl an L|2 A d muHJrM 6 J kan
a g- a

uf w 4J w 2l d AuL4a M'
'

G f y'

An+ li A daw & +LA. AlduseendARDod. M
e - u .

& ins > M M (71. J Mconm?).Loshk-
'

Vf i Q J

sh a e . & E L2 mt 0/me M sun. O %,._IM
! 'U GI q

-

&t r ofed A ,2 s om.m wao irv/- M <d . r1 M _ SL e o
u a s

suL a o.a e Ln n ,1;, d z.~ c,,1:14, L &,f,j ||4,
o u

1

1
1

,1

;
1

j



I

As NRC Contract NO. NRC-03-79-118
lj00 ranklin Reserrch Center FRC Project ND. C5257 P:g3

A Division of The Frankhn Insuture FRC Assignment No.13 |o
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 49 7

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. B_

EQUIPMENT ITEM NO. 11
ELECTRIC MOTOR LOCATED OUTSIDE CONTAINMENT
WESTINGHOUSE MODEL 5009H
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 11
LICENSEE REFERENCE (S): 606
FUNCTION (PLANT ID): SAFETY INJECTION PUMP MOTOR (PP-026)
LICENSEE SUBMITTAL: SCEW(S): M1-1 [12]

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

R, T, (f1', 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.

I
Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 22, 25, 2, 24

| System Consideration Review tc, th, 50, Il, 4<., 42

Equipment Environmental Qualification Review 52, 55, L, 50, Sc, 5f,
5;, Sh, 31, Oj

_

Installed TMI Lessons Learned Implementation C2, 05

Equipment Summary

Maintenance and Replacement Schedule Summary 7e, 7b, 7e



4 NRC Contract No. NRC 03-79-118
UOOU Fr:nkhn Research Center FRC Project N2. C5257 Pa03

A Diwdon of The Frankhn Insettute FRC Aseignment N3s13 |b
20th end Rac2 Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task N3. '/9 7N94

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. N

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

1 Tne Licensee (has/"- ") 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. ~

l 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 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 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 (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 BAF,7D ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

__ . -. . _

__ _ - _ _ _ _ __ .- . _ . .. -



_

NRC Contract No. NRC 03-79-118
@O0hr nklin Research CenterU FRC Project No. C5257 Pag 3

A Demon of The Franidin Inomwe FRC Assignment No.13 2
20th and Race Seeses. Phas.. Pa. 19103(215) 448-1000 FRCTaskNo. 497/W

EQUtPMENT ENVIRONMENTAls QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. #

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate Y
,

Adequate Similarity Between Equipment and Test Specimen Established W

Aging Degradation Evaluated Adequately ' X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation _ 'f

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 Seque'nce 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 Y
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

1

- - - - - - , - - - _ _ _ - _ - ._ _ , . _ _ . , _ _ _ , ___ _ ___
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/N NRC Contract No. NRC 03 79118
000 ranklin R:seirch Center FRC Project No. C5257 Pag]

, o, uon of The Franklan Instaute FRC Assignment N3.13 5f
Wth and Race Streets. Phde.. Pa. 19103 (215) 448-1000 FRCTask No. 447/8/9A

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. /./

NOTES:
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A NRC Contract N D. NRC-03-79-118
lj0h ranklin Research Center FRC Pr: Ject No. C5257 P ga

A Divison of The Frankhn Institute FRC Assignment No.13 Ia
20th and Race Streets. Phda . Pa 19103 (215) 448-1(XX) FRCTask No. 447

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1.L

EQUIPMENT ITEM NO. 12
ELECTRIC MOTOR LOCATED OUTSIDE CONTAINMENT
WESTINGHOUSE MODEL 5808 Z
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 12
LICENSEE REFERENCE (S): 606
FUNCTION (PLANT ID): CENTRIFUCAL CHARGING PUMP MOTOR (PP-050)
LICENSEE SUBMITTAL: SCEW(S): M1-1 [12]

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

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

:
| Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

I

l Equipment Item la

|
[ Summary of Licensee Responses to the NRC SER lb
i

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 2;, OL, 2;, 2d
|

| System Consideration Review ':, Ib, 0;, 4d, L , ^f

l

j Equipment Environmental Qualification Review :c, 55, 0;, d, S , Sf,
5;. "j*h **

:
.

Installed TMI Lessons Learned Implementation S. 65

Equipment Summary

Maintenance anc Replacement Schedule Summary 72, 75, N

___ _ _ _



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

4 NRC Contract No. NRC 03-79118
000U Frtnklin R: search Center FRC Project No.CS257 Pa03,

| A Diumon of The Frankhn Inzwuu
FRC Assignment No/.13 |b

j 2ah and Raca sir es. Phde.. Pa.19103 GIS) 448-1000 FRCTask No. '/97 V9R

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. ./.2
l

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHernn ITEMS ARE APPLICABLE:

Y Tne Licensee (has/':r 7t) 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. ~

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

The Licensee (has/has not) proposed a corrective action for this equipment j

item whose qualification has not been fully established. j
|

Justification for interim operation (has/has not) 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 item1

that can be construed as a basis for justification for interim
operation.

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
@ Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

2

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



NRC Contract No, NRC 03 79-118
00 Fr:nklin Research Ccnter FRC Project No.CS257 Pag 3

A Dwon of The FranunInsmute FRC Assignment No.13 2
20th and Race Secess. PMe.. Pa. 19103 (215) 448 1000 FRC Task No. 9974r99

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. _f.d.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate
o Peak Pressure Adequate
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

I 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 Y
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

l
.

.

I

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



, _ _ _ _ _ _ _ _ _ _ _ _ _

#% NRC Contract N3. NRC-03 79-118
00bfFranklin Ranch Center FRC Project N2. C5257 Pag 3 1

. D. con of The Frankhn Institut2 FRC Assignment N3.13 5f
' uth and Race Streets. Phda,. Pa. 19103 (215) 448 1000 FRC Task No. 447/V9A.

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _l.a.I

l

NOTES:
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A NRC C:ntract N o. NRC-03-79-118
000 nklin Research Centxt FRC Pr: Ject No. C5257

P gE
A Divmon of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103 (215) 448-1(XX) FRC Task No. N7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3

EQUIPMENT ITEM No. 13
ELECTRIC MCTIOR LOCATED IN THE CONTAINMENT
WESTINGHOUSE MODEL TBDP

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 13
LICENSEE REFERENCE (S): 606, 639, 38
FUNCTION (PLANT ID): FAN MOTOR (HV-CEQ-1, -2)
LICENSEE SUBMITTAL: SCEW(S): F1-1 [12]

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, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:
i

Contents Checksheet Page No.

Equipment Item la

i Summary of Licensee Responses to the NRC SER lb
l

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 95, 2;, 3d -

System Consideration Review 40, th, 00, 40, 4u, d

Equipment Environmental Qualification Review 5;, 5b, 50, Ed, M , 5f,
4, 5 ., Li, 5j-

,

Installed TMI Lessons Learned Implementation b, 'b,

Equipment Sununary

Maintenance and Replacement Schedule Summary 7;, L, Tw

- - __
_. - , ,



.~ - . _- _ _ - . . ._. -

A NRC Contract N2. NRC 03 79-118
000 ranklin Rssersch Canter FRC Project N3.CS257 Pa03

A De, mon of The Fn.nkhn Instituts FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa. 19103(215) 448 1000 FRC Task No. 497/40A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 43.

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

1 Tne Licensee (has/N . ;) provided a response to the SER concerns.

X The Licensee (has/ hee-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.

_X_ The Licensee (hee /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 ( )

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 |

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

|

|
|
|

_ _ _ - - - _ _ _ - - -_ - _ _ - - -- - - - . . - - - - . -~ - - - .



NRC Contract No. NRC-03 79-118
00 Fr:nkhn Rise:rch Ccnter FRC Project No. C5257 Pag 3

A D6mson of The Franidin Instaute FRC Asaignment N;.13 2
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRC Task No. V9 7A''1A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./l

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

EMIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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

XAging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation Y
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 Duration Margin (1 hour + Function Time) Satisfied __

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

DESIGNATION:
X = CATEGORY

| NRC QUALIFICATION CATEGORY

! I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

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

| IV Documentation Not Made Available

.

_ _ _ _ _ _ _ _ _



NRC Contract No. NRC 03 79-118
00 Frznklin Research Center FRC Project N;. C5257 Page

A Demon of The Frankhn instruie FRC Assignment No.13 3a
20th and Race Streets. Phde., Pa. 19103 (215) 448 t000 FRCTask No. #/97/W8

1

EQUlPMENT ENYlRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .L1. '

L i c. e n s e e Res po nse -4. na. tv R,L S E R,
.

Qualified by 5iestinghouse Corp. Test Report #:
WCAP-7829, April, 1972.

'

.

Tvpe' of Test: 'Gequential: Irradiation
. , :- Steam

i
'

chemical spray

Test Profile (for motor without heat exchanger)

324 7, 80 psig for 4 hrs.
|

250 F, 16 psig for 7 days '

Test Profile (for motor with heat ' exchanger)
320 F, 75 psig for 24 hrs.g
250 F, 16 psig for 168 hrs.

Chemical spray: 1.43 weight percent beric acid
' PH=9.5 with Na OH

l
Irradiation: .5 Mrad /hr., 200 Mrads. '

See page 33 of WCAP-7529 for Test Profile sus: mary.



/% NRC Contract N2. NRC 43-79-118
LOh Franklin Rrsearch Cantrr FRC Project N3. C5257 Pag 3

s Di uon of The Frannn Instituti FRC Ansignment N3.13 5f
3)th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRCTaskNo. W7/'/fA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .Z2t.

NOTES:
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As NRC Contract N3. NRC-03-79-118
UOb rznkhn R: search Csnt:r FRC Project N3. C5257 P 03

A Devisen of Thi Frinkhn instituts FRC As:Ignm:nt N3.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

EQUIPMENT ITEM NO. 14
ELECTRIC MOTOR LOCATED OUTSIDE CONTAINMENT
RELIANCE ELECTRIC MODEL FRAME f 5810P
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 14
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CONTAINMENT SPRAY PUMP MOTOR (PP-009)
LICENSEE SUBMITTAL: SCEW(S): M2 [12]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER A , 3b, 3;, 3d

-
'" #A - A*- ALSystem Consideration Review 'e, 'b,

Equipment Environmental Qualification Review 5f,-, --, --, --. -,

59, Sh, Ei. " j --

Installed TMI Lessons Learned Implementation !;, CL

Equipment Sununary

-

'"Maintenance and Replacement Schedule Summary ';, 7b,

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



4% NRC Contract N2. NRC-03-79-118
!)h) Franklin Rzseirch Canter FRC Project N2. C5257 Pag 3

A DP. mon of Tha Frinkhn Institut2 FRC Assignment NO.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 448 tmo FRC Task No. 49 7/vfA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1.5(_

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

1 Tne Licensee (has/5" -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
Licensee for this equipmont 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 schsdule for the proposed
corrective action. (Schedule for accomplishing the cotrective
action .)

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

@ Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available -

,



p NRC Contract N2. NRC-03-79-118
000 r nkhn Rmarch Center FRC Project No. C5257 Page

A DMsion of The Frankhn Insmute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRCTask No. 49 7/49A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1S.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate X
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X

Program Established to Identify Aging Degradation X
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 W
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 Y

II.b Equipment Not Qualified
| II.c Equipment Satisfies All Requirements Except. Qdalifie d 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

{

|

.

;

-- ,_



#% NRC Contract N3. NRC-03-79-118
c00ErrenurinassearchCent r FRC Project No. C5257 Pcg3

Di non of The Frankhn Instituts FRC Assignm:nt No.13 5f
Luth and Race Streets. PMa.. Pa. 19103 (215) 448-!NO FRC Task No. t/97/WA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J.y_

NOTES:
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As NRC Contract N2. NRC-03-79-118
000br:nklin R:seirch Centa FRC Project N3. C5257 Pcg3

A Divison of ThiFrenkhn Instituts FRC Assignment No.13 5g
20th and Race Streets. Phita . Pa 19103 (215) 448 t&o FRCTask No. 417/4fB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/S

NOTES:
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A NRC Crntract N2. NRC-03-79-118
!jdNnklin Research Center FRC Pr: Ject No. C5257

P ga
A Dmsson of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda.. Pa 19103(215)448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /I

EQUIPMENT ITEM No. 15
HYDROGEN RECOMBINER LO'ATED IN THE CONTAINMENTC

WESTINGHOUSE, MODEL NOT STATED

REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 15
LICENSEE REFERENCE (S): 1573, 639, 38
FUNCTION (PLANT ID): HYDROGEN RECOMBINER (HR-1, -2)
LICENSEE SUBMITTAL: SCEW(S): H1-1 {12]

l
1

|

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), M, I, QM, RPN, EXN, SEN, QI, RPS, None, 1

| 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, 2c, 2d

System Consideration Review ^?. '', ';- Od, 4=, if.

__, __, __, -, . Sf,Equipment Environmental Qualification Review
1 Sg, Sh, Si, Sj

.

Installed TMI Lessons Learned Implementation 's. "

Equipment Summary

Maintenance and Replacement Schedule Summary 72, 'b, M



A[Frrnkhn R:serrch Ccnter
NRC Contract No. NRC-03-79-118

000 FRC Project NO.C5257 Page
A Da.uon of The Frankhn institut3 FRC Assignment N 2.13 |b
20th and Race Streets. Phdt. Pa 19103 (215) 448-1000 FRC Task No. 997/978

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /.f

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

1 Tne Licensee (has/' : St) provided a response to the SER concerns.

X The Licensee (has/ hee-eee) specifically stated that the equipment is
qualified '':: ill '_..:ti -- i:.. o,. g 2 to the applicable DBE
environmental service conditions.

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

1 The Licensee (hirs/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 squipment
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 REVIIM
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

h Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

l
l

!

_ _ _ _
!



A NRC Contract No. NRC-03-79-118
ll00hr nkhnR:se:rchCenter FRC Project No. C5257 Page

A DMseon of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phile.. Pa. 19103(215) 448 1000 FRCTaskNo. 4/97/49A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _f.f

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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

XAging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) L
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) %

Criteria Regarding Temperature / Pressure Exposure:
Mo Peak Temperature Adequate

o Peak Pressure Adequate
o Duration Adequate 1

Required Profile Enveloped Adequately 1o
o Steam Exposure (If Required) Adequate X

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 L

II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justifiedt

l III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Availablu

|

|

l

.

!

:

. _ _ _ _ - - - _ _ _ _-
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A NRC Contract No. NRC-03-79-118
000b:nklin Research C;nter FRC Project No. C5257 P:go-

A Dw6 son of The Frar.khn Instuuti FRC Assignment No 13 3a3
20th and Race Streets Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 997/998

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /I

LICENSEE RESPONSE TO NRC SER

Qualified by krsstinghouse report WOM -7709-L, supplement 2
of Sept. 1973

<Type of Test: Separate, seis=le steam /chen. spray gamma - |
radiation.

,

. .

Test Profile:
.

Horizontal,((side-to-side) force = 2gLck-to-back) force = 2g '
Vertical force = 1 33g
Frequencies = 1 through 35 E:

'

33 to .80 l' rads /br
200-220 Mrads .

) 310*F, 77 psia for 1+ hrs
'

'(A sced
259'F, 35 psia for 20 hrssaturated -

stea=. ( 228*F, 20 psia for 1 hr

Che=ical Scray: Sodi= thiosulfate 2500 ppm boron as bordc -
acid with Ra 03 added for a PH = 10.

,

9~ ~

,

-
_ _ _ . _ _ _ _ _ _ _ _ _
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/% ', NRC Contract N3. NRC-03-79-118,

00brsnkhd R'se rch Center FRC Project N3. C5257 P g3
4 ,

A Divmon of The Fradim inat2tute FRC Assignment No.13 5*

20th and Race Streets. Phila . Pa 19103 (215) 448-ItW) FRCTask No. #/9 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /_5

.

-

''

, t
,

'

,

Che$ksheets 5 4 g,y d-d M have been removed due to the
proprietary nature of indrmation contained therein.

-
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A NRC Contract No. NRC-03-79-118
000hr:nklin Rzseirch Csntir FRC Project N 2. C5257 Pag 3

A Division of Ths Fr:nklin Instituts FRC Assignment Ns.13- Io
20th and Race Streets. Phda.. Pa 19103 (215) 4:8-1000 FRC Task No. V 97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M
l

EQUIPMENT ITEM NO. 16
ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT
CONAX MODEL EA2 THRU EP14
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 16
LICENSEE REFERENCE (S): 3827, 3828, 3837, 3838

FUNCTION (PLANT ID): ELECTRICAL CONTINUITY THROUGH CONTAINMENT WALL
LICENSEE SUBMITIAL: SCEW(S): EP02-1 [12]

.

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

R, T, h RT, P, H, h (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forma 2

Licensee Response to NRC SER 20, 25 ' ' ' ? ''

System Consideration Review .10 , th, I;, 40, 4=, 4f

Equipment Environmental Qualification Review L, L, - a, 5e, 5f,~,

5g, Sh, 51, Sj -
,,

Installed TMI Lessons Learned Implementation 6:. '5 ,

Equipment Surunary

Maintenance and Replacement Schedule Summary _7 a . 7h. "f c

.

_ _ _ . _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _



__

Ax NRC Contract N3. NRC-03-79-118
000hrrnkhn Reseirch Ccnter FRC Project N3. C5257 Page

A Divmen of Th.s Frtnkhn Inscuu FRC Assignment ND.13 lb
2thh and Race Streets. Phda . Pa 19103 (215) 44810m FRC Task No. Uf7NY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .Z(e

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

g Tne Licensee (has/t.ee ..eid provided a response to the SER concerns.

M he Licensee (has/hae-not) specifically stated that the equipment is
qualified andy'ar 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 (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

jTI.aQualificationNotEstablished] III.b Not in Scope
,

II.b Not Qualif.ied IV Documentation Not Available
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p NRC Contract No. NRC 03-79-118
U00 r:nklin Research Center FRC Project No.C5257 Pa08

FRC Aasignment No.1 2A Division of The Frankhn Institute

FRC Task No. 997 W[20th and Race Streets. Phua.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I,4.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

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

'

>C

Qualified Life or Replacement Schedule Established (If Required) V
'

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 Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies ]

(If Any) Satisfied |

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY
|

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

~

II.a Equipment Qualification Not Established X,
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available



#s NRC Contract N . NRC-03-79-118
LO0hranklin Rzsench Cant:r FRC Project N2.C5257 Pag 9

a Di. non of The Franidin institute FRC Assignment No.13 5f
UJth and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. W'7/WF

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.14

NOTES:
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A NRC Contract N3. NRC-03-79-118
lj0hhranklin Resetrch Canter FRC Project N3. C5257 P gs

A Dwison of Tha Frsnklin Institute FRC Atsignment No.13 5g
20th and Race Streets. PhJa . Pa. 19103 (215) 448-1000 FRC Task No. WYVF

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

i

NOTES:
j

* *
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f NRC Contract No. NRC-03 79-118A
UO0hrinklin R: search Ccnter FRC Project Nr. C5257 Page

5hFRC Assignment No.J3A Divison of The Frankhn insatute

FRCTask No. 28~7/ Y 7b20th and Race Streets. Phile.. Pa. 19103 (215) 448 1000
'

,

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

NOTES:

The Licensee has cited two test reports on penetrations but has not

provided documentation which establish that the'testine aoolies to

the penetrations installed in D.C. Cook plant. If such relationship can

be established, then a qualified life should be determined.

.

__- __ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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& NRC Contract N o. NRC-03-79-118 l
ljQUEranklin Rese:rch Centu FRC Pr: Ject No. C5257 P:ga 1

A Dmsson of The Frankhn Institute FRC Assignm:nt Nr 13 |c
20th and Race Streets. Phda.. Pa 19103(215) 448-1000 FRC Task No.~ MM ~7 s

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/_7
1

EQUIPMENT ITEM NO. 17
ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT
CONAX MODEL EPl
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 17
LICENSEE REFERENCE (S): 3828, 3837, 3838

FUNCTION (PLANT ID): ELECTRICAL CONTINUITY THROUGH CONTAINMENT WALL
LICENSEE SUBMITTAL: SCEW(S): EP01-1 [12]

|
|
|

|

|

i

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

R, T, h RT, P, H,h (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sununary Forms 2

Licensee Response to NRC SER h,'A 1- 1A

System Consideration Review Ay Ah 2- AA A=. Af

Equipment Environmental Qualification Review 5:., 55, 50, 5d, 5;, 5f, -

% , Tu , 31, 5j ~

Installed TMI Lessons Learned Implementation 6a, 6b ,

Equipment Sununary

Maintenance and Replacement Schedule Summary 7e Th- 7c
N



.
______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _

W. b "

AA NRC Contract NO. NRC-03 79-118
000hrrnklin Riseirch Center FRC Project N 2. C5257 Page

| A Dr. mon of The Frankhn Instituts 13 |bFRC Assignment No.NV9[FRC Task No. V920th and Race Streets. PhJa.. Pa 19103(215) 448 1000
t

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O
6

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

1 Tne Licensee (has/h:2 ..e.} provided a response to the SER concerns.

{ The Licensee (has/in. ..e:.b specifically stated that the equipment is
qualified end4or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )

Tne Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim '

operation.

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

{I_I.a_ QualificRIO 7.ct Established] III.b Not in Scope

II.b Not Qualified
-

IV Documentation Not Available '

.



I
NRC Contract No. NRC 03-79-118

00 Frrnklin R: search Center FRC Project No. C5257 Page
A De of The FrankhnInstitute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. Vf')/VY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /_2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Adequately ' X
Qualified Life or Replacement Schedule Established (If Required) V

'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
Crit 3ria 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 X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

) *

. -- - - -



A NRC Contract N o. NRC-03-79-118
lj00lj Franklin Resetrch Centtr FRC Project N2. C5257 Pcg]

A Dimson of The Frankhn Institute FRC Assignment No.13 |c4

20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRCTask No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.16_

EQUIPMENT ITEM NO. 18
RTD LOCATED IN THE CONTAINMENT
SOSTMAN MODEL 11901B
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 18
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE NORMAL AND ACCIDENT

MONITORING (NTR-110,120,130,140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): I-28 [12]

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

R, h h RT, P, H, h @ S, (R), h I, h 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, 27
'- 'fSystem Consideration Peview ^;, 'S '1, 'M ,

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
Sg, Sh, Si, 9

.

Installed TMI Lessons Learned Implementation f;, ' * '

Equipment Sununary

Maintenance and Replacement Schedule Summary 7;, 7b, Y



A NRC Contract N . NRC-03-79-118
LO0hrtnklin Rr:sgrch Csnter FRC Project NL C5257 Pag 2

A Dr. mon of Thi Franklin Institut:2
FRC Asalgnment N1)49O |b3
FRCTask No. 49'7/20th and Race Streets. Phila.. Pa 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f_

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

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

1 The Licensee (has/h:: .~i) 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. ;

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

4

|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 (nas/has not) provided a schedule for the proposed |

corrective action. (Schedule for accomplishing the corrective
action .)

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

@ Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

!
|

|
__. _ _ _



___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-__ ____ _

h NRC Contract N O. NRC-03-79-118
dhr:nklin R:se rch Center FRC Project NO. C5257 P;ga

A Dwmon of TM Frtnkhn insrauti FRC Assignment N .J3 2
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRCTask No. 4TI/4%

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1
4

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate Y
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) Y
Program Established to Identify Aging Degradation
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 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 X
Criteria Regarding Instrument Accuracy- Satisfied X
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 Y
II.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

~.

- - - ,- -



- _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ___ _

NRC Contr:ct N2. NRC-03-79-118
l nklin Reseirch Center FRC Pr: Ject No. C5257

P:ga
l A Dmsman of The Franklin Institute FRC Assignment No.13 5

20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRCTask No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8
)

Checksheets [ a C 8] have been removed due to the

proprietary nature of information contained therein.

.



|

A[ Franklin Rrse:rch Canttr
NRC Contract N 2. NRC-03-79-118 |

l!00l FRC Project No. C5257 P:ga
A Diwsion of Ths Frtnkhn institut FRC AEcignm nty".13 |a
20th and Race Streets. Phila.. Pa 19103 (215) 448-In FRC Task No. 4'17

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

)

EQUIPMENT ITEM No. 19
RTD LOCATED IN THE CONTAINMENT
ROSEMOUNT MODEL 176KS
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 19
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE NORMAL AND ACCIDENT

MONI'IORING (NTR-110, 120, 130, 140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): I-28 [12]

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

R, h h RT, P, H, @h S, (R) , h I, h 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 Suzanary Forms 2

Licensee Response to NRC SER ?, ?h, 22, 2f

System Consideration Review tc, ti, II, if, 0;, Of

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,
5g, Sh, Si, Sj;

..

Installed TMI Lessons Learned Implementation 0., Ob
Equipment Summary

Maintenance and Replacement Schedule Summary h , 7h, '-

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



4 NRC Contract N2. NRC-03-79-118
!!dJ Franklin Research Center FRC Project No. C5257 Pag 3i

A Diws.on of The Frankhn institute FRC Assignmentpo.13 |b
20th and Race Streets. Phda.. Pa 19103(215) 448 1000 FRCTask No. 477

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

SUr4 MARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

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

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

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

i

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

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

Corrective action specified by the Licensee:

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

Other ( )

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

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

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

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

I.a Qualified II.: Qualified Life Deficiency
I.b Modification III.a Exempt

h Qualification Not Established III.b Not in Scope
~

II.b Not Qualified IV Documentation Not Available

___



NRC Contract N . NRC-03-79-1186
IShrinklin R:se1rch Ccnter FRC Project No. C5257 P:g3

A Dmsson of The Frankhn Instaute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRCTask No.491/49 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

EQUIPMENT ENVIRONMENTAL CUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of. Qualification Adequate Y
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately - X
Qualified Life or Replacement Schedule Established (If Required) )(
Program Establisned to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) ,

Criteria Regarding Temperature / Pressure Exposure: |
o Peak Temperature Adequate |

o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied X
Criteria Regarding Submergence Satisfied

i

iCriteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied .
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied X
Criteria Regarding Instrument Accuracy Satisfied X
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 Y
II.o Equipment Not Qualified
II.c. Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

__ _- -



1

/+ NRC CrntrIct N3. NRC-03-79-118 |

!!OUNnklin Research Center FRC Pr: Ject N3. C5257 P ga

A Division of The Frankhn institute FRC Assignment No.13 5 |

20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRCTask No. M97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /9

'

Checksheets 5 4 h Sa have been removed due to the
f

proprietary nature of information contained therein.

~

- - --



A NRC Contract N 2. NRC-03-79-118
dNrrnklin Reseuch Center FRC Project No. C5257 Pcg2

A Divmon of The Franklin institute FRC Assignment No,. J Ia
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 7 9

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 20
RTD LOCATED IN THE CONTAINMENT
SOSTMAN MODEL 11834B

REQUIRED OPERATING TIME: 10 SECONDS
TER CHECKSHEET NO. 20
LICENSEE REFERENCE (S): 687, 639

FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE ACTUATION AND NORMAL MONITOR
(NTP-111, 121, 131, 141, 211, 221, 231, 241)

LICENSEE SUBMITTAL: SCEW(S): I26 [12]

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

R, h h RT, P, H, hh S, (R), I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

' Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 32, 25, 26, 3d

System Consideration Review 'r. ti, tc, Id, 4=, si

Equipment Environmental Qualification Review 52, 55, Se, 55, 5=, 3Z,
5;, Sh, Si, SP

.

| Installed TMI Lessons Learned Implementation 52, 6b-

Equipment Summary

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



;

[00hranklin Rsseirch Cant:r-
A NRC Contract No. NRC-03-79-118

FRC Project N2. C5257 Page
A Diusbn of The Frmkhn Insttruts FRC Asalgnment NS.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 44810m FRC Task No. 4U

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

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

M Tne Licensee (has/' provided a response to the SER concerns._,

,X The Licensee (has/h) 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 item
that can be construedtas 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

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available



A NRC Contract N2. NRC-03 79-118 )

UO0hrinklin R: search Ccnter FRC Project N3. C5257 Page ;

A D6vtsson of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 4T1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

XDocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established XAging 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 Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied X
Criteria Regarding Instrument Accuracy Satisfied 1
T3st Duration Margin (1 hour + Function Time) Satisfied _

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

!

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification _

III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

Sa,- Q % ow.ioogt M ma4%.
.

D

__ _ _ _ _ ._. _



a

A NRC C:ntr:ct N3. NRC-03-79-118
dhranklin Resetrch Csnter FRC Project NO C5257 Pcga

A Dwision of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1(XX) FRC Task No. 491

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Al

EQUIPMENT ITEM NO. 21
RTD LOCATED IN THE CONTAINMENT
ROSEMOUNT MODEL 176KF
REQUIRED OPERATING TIME: 10 SECONDS
TER CHECKSHEET NO. 21
LICENSEE REFERENCE (S): 687, 639
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE ACTUATION AND NORMAL MONITOR

(NTP-111, 121, 131, 141, 211, 221, 231, 241)
LICENSEE SUBMITTAL: SCEW(S): I25 [12]

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

(R), h I, RPN, EXN, SEN, QI, RPS, None,R, RT, P, H, 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
l

Equipment Environmental Qualification Summary Forms 2 |
1

Licensee Response to NRC SER 2;, 25, 20, 2d
'

System Consideration Review i, OL, 00, OJ, 0=, Of -

Equipment Environmental Qualification Review 52, 55, 50, Ed, 5=, Of,

59, 55, Si, Sj-
,

'

Installed TMI Lessons Learned Implementation 5;, 55

Equipment Sutunary

Maintenance and Replacement Schedule Summary -70 , 75, 'O
I

i

._
_ _



phxIl00 rinkhn Rrse:rch Cant:r FRC Project N3. C5257 Page
NRC Contract No. NRC-03-79-118

|bFRC Assignment No/.13
A Duuon of The Frankhn Institute

FRCTask No. M'7 49820th and Race Streets. Phila.. Pa 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.1

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

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

4 The Licensee (has/"- -t) 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 Licensce 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

Q Qualification Not Established III.b Not in Scope
_

II.b Not Qualified IV Documentation Not Available

_ _ _ . _-



A NRC Contract No. NRC-03-79-118
lj0bFr nklin R: search Ccnter FRC Project No.C5257 Page

A DMsaon of The Franklin Institute FRC Assignment No. 33 2
20th and Race Streets. Phila,. Pa. 19103 (215) 448-1000 FRC Task No. 491/496

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.1

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate M
Adequate Cimilarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging 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 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 X
Criteria Regarding Instrument Accuracy Satisfied 1
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 Y
II.b Equipment Not Qualified
II.c Equipment Satisfie A 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

M /WP. D coda.0J h ,A8-

,



A NRC Contract N2. NRC-03-79-118
!j000 Fr:nklin Rese:rch Centir FRC Pr: ject No. C5257 P:g2

A Diwson of The Frankhn Institute FRC Assignment No.13 [a
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. N7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

EQUIPMENT ITEM NO. 22
RTD LOCATED IN THE CONTAINMENT
SOSTMAN MODEL 11834B
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKS;EET NO. 22

LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE /IN PLACE SPARES (NTP-110,

120, 130, 140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): I-27 [12]

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

R, h h RT, P, H, hh S, (R),h I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumnary of Licensee Responses to the NRC SER lb

Equipment Envitonmental Qualification Summary Forms 2

Licensee Response to NRC SER 3e, 25, 3c, 3d

| System Consideration Rerfew -4 e , OL, 4c, 40, 4e, 4f

Equipment Environmenta] .,aalification Review 5;, 55, Sc, 5d, So, 5f,
5;, 55, 51, Sj-

.

Installed TMI Lessons Learned Implementation 5, 55-
|

Equipment Sununary

Maintenance and Replacement Schedule Summary 7;, 7b, '



pub) Frznklin Rrse:rch Canter NRC Contract N 2. NRC-C3-Te118
FRC Project Nr. C5257 Pag 3

A Diws'on of TM Fr:nkhn instituts FRC Assignment N S.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 44810m FRCTask No. 4U

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

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

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

X The Licensee (has/hes-not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE i

environmental service conditions. '

1

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.

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

I.a Qualified II.c Qualified Life Deficiency,

I.b Modification III.a Exempt

h Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

--- - _ - . - - - __ . - - _ _ _



NRC Contract Nr. NRC-03-79-118
000J Frrnk!!n R: search Center FRC Project Nr. C5257 Page

A OMoon of The FranklinInsmute FRC Asaignment o.13 2
20th and Race Streets. Phila . Pa. 19103 (215) 448 in FRCTask No. 4 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

XDocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established

' XAging 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 _'emperature 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 X
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Eatisfied X ._
Criteria Regarding Instrument Accuracy Saticfied X
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0508, Cat. I)

DESIGNATION:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

,

II.a Equipment Qualification Not Established X
!
l II.b Equipment Not Qualified
| II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exc. apt From Qualification

,

l III.b Equipment Not in the Scope of the Qualification Review
| IV Documentation Not Made Available
t

Sn9J L me. 1o & c.+:.o.D = 0 4 .-

| -

|

-_



#% NRC Contract N2. NRC-03 79-118
ljdhr:nklin R:se:rch Ccnt:r FRC Project N2. C5257 Pago

A Dwmon of The Fr nkhn Instituts FRC Asalgnm:nt NO.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. W7 .

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 23
RTD LOCATED IN THE CONTAINMENT
ROSEMOUNT MODEL 176KF
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 23
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE /IN PLACE SPARES (NTP-110,

120, 130, 140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): I-27 [12]

|

l

i

|
|
l

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD((S) ONLY: )

(See Section 3 of this TER for Legend)

(R), h I, h RPN, EXN, SEN, QI, RPS, None,R, h h RT, P, H, S,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2

Licensee Response to NRC SER 22, 25, 20, 2d-

System Consideration Review 4e, 4L, 0;, id, t;, if

Equipment Environmental Qualification Review 52, 55, 50, Ed, 5;, 5fr
5;, 55, Si, Sj

Installed TMI Lessons Learned Implementation 52, 55

Equipment Sumary

Maintenance and Replacement Schedule Sumary 7;, 7b, 'O



#% NRC Contract No. NRC-03 79-118
000hr:nkhn R: search Ccnter FRC Project No. C5257 Page

A De, mon of The Frznkhn Insraun FRC Assignment No. }3 |b
20th and Race Streets Phda . Pa 19101(215) 448-1000 FRC Task No. 4MI 4%

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

SUMMARY OF LICENSEE RESPONGES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

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

[ The Licensee (has/hoomet) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environment 11 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
Licenaee 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 equiplient from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )

The Licensoe has provided othcr information for this equipoent 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 Licennee 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.c Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope
,

II.b Not Qualified IV Documentation Not Available

,



& NRC Contract No. NRC-03 79118
000 r:nklin Research Center FRC Project No. CS257 Page

A DMWon of The Frankl6n Instuute FRC Aseignment No.J3 2
20th and Race Streets. Phde., Pa. 19103 (215) 448-10m FRCTaskNo. 49"T/438

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate 1
Adequate 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 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 1
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 Y
Criteria Regarding Instrument Accuracy Satisfied X
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 1
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 Docamentation Not Made Available

S.am_ h eny.1c) 4 % so m g h .o



A NRC Contract N2. NRC-03 79-1183
ISNrtnklin Rrsezrch Cent:r FRC Project N3. C5257 P g3

A Division of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. Phita . Pa 19103 (215) 4441(xx) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 24
LUBRICANT LOCATED INSIDE AND OUTSIDE CONTAINMENT
MOBIL MODEL MOBILUX EP2
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 24
LICENSEE REFERENCE (S): 639, 18, 19
FUNCTION (PLANT ID): VALVE OPERATOR MOTORS LUBRICANT
LICENSEE SUBMITTAL: SCEW(S): G1-1 (12]

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

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

Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

C*ntents Checksheet Page No.

Equipment Iter la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Surrmary Forms 2

Licensee Response to NRC SER 3a, OL, Ow, 3d

System Consideration Review 4. , 4L, 4c, 4d, t;, Of-

Equipment Environmental Qualification Review 5., ;b, 5, 5d, 5:, 5f,
Sg, Sh, 51, Sj

.

Installed TMI Lessons Learned Implementation Oa, Sb

Equipment Surunary

Maintenance and Replacement Schedule Summary 7., TL, ?;



M% NRC Contract No. NRC-03 79-118
000&rtnklin R:se:rch Centr FRC Project NO. C5257 Page

A Dmion of The Frankhn inst %ti FRC A signmentN2.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448 1000 FRC Task No. W 7/49/-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2?

SUeU4ARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

A 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.

1The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

1 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 i

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 eqtipment 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.

l

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 M3dification III.a Exempt
'

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

l



NRC Contract N . NRC-03 79-118
8UO0hr:nklin R:se rch Ccnter FRC Project No. C5257 Page

A DMseon of The Frankhn Instaute FRC Assignment No.13 2
1 97/491-820th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRCTask No.

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

XDocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established

yAging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) X

XProgram Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) Y

Criteria Regarding Temperature / Pressure Exposure:
Xo Peak Temperature Adequate
Y -

o Peak Pressure Adequate
y

o Duration Adequate
YRequired Profile Enveloped Adequatelyo

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied

XCriteria 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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established Y

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

.

_ ___ _ ________ _ _ _ _ _ _ _ _ _ _
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phrznklin Research Center NRC Contract No. NRC-03 79118
UO0 FRC Project N2. C5257 Pag 3

A Dwisson of The Frankhn Instuut3 FRC Assignment N3.13 30
20th and Race Streets. Phga.. Pa. 19103 (215) 448 1000 FRCTask No. 477/#/-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M
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#h NRC Contract N2. NRC-03-79-118
db Franklin Rise 1rch Center FRC Project N;.C5257 Pag 3

s D. uon of The Frankhn Instnute FRC Assignment No.13 5f
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 497/4 9f-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 41.
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A DMson of Ths Frtnkhn Instituts FRC Aseignment N3.13 5g
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No. #97/49A

1

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

1

1

NOTES:
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#N NRC Contract N . NRC-03-79-118
UObrznklin Resetrch Csntir FRC Pr; ject No. C5257 P g3

A Dw s.on of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. Phila . Pa 19103 (215) 448-ItXX) FRC Task No. f97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. u

EQUIPMENT ITEM NO. 25
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 571'0"
MOBIL MODEL MOBILUX 2
REQUIRED OPERATING TIME: 500 HOURS
TER CHECKSHEET NO. 25
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): ESSENTIAL SERVICE WATER PUMP / LUBRICATION (PP-007)
LICENSEE SUBMITTAL: SCEW(S): G2 (12]

>

l

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

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

h t stateM Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 25, 2;, 2i

System Consideration Review '5 th, te, 04, 0;, Of

"* " 5' "c, E f , L , 5 f r--Equipment Environmental Qualification Review
S'; , 55, Si, 4

.

Installed TMI Lessons Learned Implementation 62, Sb

Equipment Sumary

Maintenance and Replacement Schedule Summary 70, 75, 'e



NRC Contract N . NRC-03-79-118
007r:nklin Rise:rch Center FRC Project Nr. C5257 Pa08

|bA Dwmon of h Fr:nkhn instituta FRC A:signment Na.13
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. 4/9~)h6[

l
lEQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

i

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:
1

k Tne Licensee (ha s,''- .-W provided a response to the SER concerns.

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

l

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 (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 j
I.b Modification III.a Exempt 1

II.a Qualification Not Established [III.b Not in Scope j
II.b Not Qualified IV Documentation Not Available

|
1

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



NRC Contract N r. NRC-03-79-118
4}00U Frrnklin R:se:rch Ccnterl FRC Project N2.C5257 Pag]

A oms.on of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215)448-1000 FRCTask No. W7/ W /'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.A f

t

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
.idequate 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
Tcat Duration Margin (1 hour + Function Time) Satisfi.ed
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review Y
IV Documentation Not Made Available

t

=
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EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 25
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As NRC Contract N 3. NRC-03-79-118
Ubu Franklin Rese:rch Centrr FRC Pr ject No.C5257 P g2

A Division of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. 497,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4.6.

EQUIPMENT ITEM NO. 26
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 573'0"
MOBIL MODEL DTE OIL MEDIUM
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 26
LICENSEE REFERENCE (S): 19

FUNCTION (PLANT ID): CONTAINMENT SPRAY PUMP MOTOR / LUBRICATION (PP-009)
LICENSEE SUBMITTAL: SCEW(S): G3 [12]

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,

h stat Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Centents 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 32, 25, 3 , 3d

. iSystem Consideration Review 'r, '5, 0-, 2d, w,

Equipment Environmental Qualification Review 52, 55, 5, 5d, 5:, Sf,

|
5'; . 55, Si, Sj

.

Installed TMI Lessons Learned Implementation 6*r-6b
| Equipment Summary

Maintenance and Replacement Schedule Summary 72, 75, 70

___ __
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A NRC Contract N;. NRC-03 79118
000 rtnklin Rxserrch Cent:r FRC Project N2. C5257 PaSe

A Dmton of The Frankhn inscuta FRC Assignment N2.13 |b
20th and Race Streets. Phda.. Fa 19103 (215) 448-1000 FRC Task No. 400 IW f-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E_t

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

[ Tne Licensee (ha s/' - 4) provided a response to the SER concerns.
I

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 j
Licensee for this equipment-item.

Corrective action specified by the Licensee

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

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

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

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

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

I.a Qualified h.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

__



|

NRC Contract NO. NRC-03-79-118 |C'
U0bhranklin Rese:rch Ccnter FRC Project Nr. C5257 Page

A D6vmon of The Frankhn Insmute FRC Assignment No.19 2 I
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. W/ VfM !

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. df. f

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION GUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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

VAging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) d
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 Seque'nce 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:
X = CATEGORYNRC QUALIFICATION CATEGORY

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

or Replacement Schedule Justified g
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

,
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#% NRC Contract No. NRC-03 79-118
t00FFranklin Rasetrch Cantir FRC Project N3. C5257 P go |

D. mon of The FrenMn Insntuu FRC Aa,algnment N3.13 5f
. Ich and Race Streets, Phda.. Pa. 19103 (215) 448-!M FRC Task No. #97/###-

i

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 26

|

NOTES:
i

f/) ATA* n/9, 'Lo |$ al' 4/17|As !>.a me J~M A//en O fa d. Y A ; | /"s n ) $ A //por frib/-

,,, <m ~,,ue, /ss xe a,.,e ,,/ L,. , ,,: u ,. n, ,,<.m-,,<- , -
:
\

1 Mad n1-s Moa,.*d 4 A , ft3Msl,W Ya,ns.a/r e LibU, WJMaA,Y 2 x 2 a.a,. / fe 1 M a A , /.
,

o e, n , ~ ,,. A M A ,. ,. ,,s L .- , s c , .,n A n % sc. w A A-
,

e ud J ,f, /L $/e n.nse -

+a 4 d.:. m/ /a,,,na .on. /L lan;- la.m n.
,

|w e oa2$'Ad Y e,e, > *~m / 2 A~ . A&M d'/ 9 e/asn n n /2a//.*A .

3 - - ,

$ |$rsm.a / *nuseanm ers| amd /8nefer sI- nn/ J), Ann $v ,.a S/oP* ST

,da 4 .ra u n e e . A. , a ,-d . A iKL,- a / e m/.O ../ Ad AL-seas,/
v e / -- <

||e |s$~e>1_re e ,nr o w/o e /$ f A |ida .c a A Y |a b i*eA>,$.2.1. r*nn $ .*

, -

-,a,nana /m m tess e/ /kr/, Amen.'$, ^^ / k ,G m a S* b 'etf $ m ..sa.eu 1* <.n vie e-
. -

|, Den a > m t, Wd Ju sesoes. brie r/de m an k bla A J s,$r / s. //.a $s, * Y
, - -,

$ tm [A OE On ,. }>- AA mn nA9 /*eO 'O ntf M A/'F =L'

n;/s J L M / ,; .- s . A A L // Z,ees,sae A A / n-. u,&.an-
j s< '

(~dr re= |a kos', >< es rv/sna /$ sm *A.* / a / r~bs a e/ehji$& esdr ui u $.nk n
v < - < >

Pr*fU/ $P A ses tsVnd 12AA O J O #91/t/' M&An
* #

s,. s $, ,D ^-dh Pe
-

191 a fr P e a/ Y s>se n f esus n / w//ro' P1 h.3n Yeawa J
' / J /" '

f.2) W b 'e= rn, rw e , ness w, /esd >pra e/se umen A t'~sne~ esm us, *e |A ,-

e

,

d(Time e <*b PA e r si h9 A0 9' J* 9 99 V, n% t9A a

/ / " ' 9 '

J%/An eser,-s / -a. ne/s,; s,e ea nds. - s m ,s. bed ; in e'n . A h ama
/ / / ' '

e n /See n,ao / s / J A' /shs'.i ce-ar, / s + w,e/ee/*ign w ,a s
f / I

i

_

|
!

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



As NRC Contract N3. NRC-03-79-118
bbrsnklin Resetrch Cent:r FRC PrrJect N3. C5257

P;g2

A Dwmon of The Frankim institute FRC Assignment No.13 |a
20th and Race Streets. Phda . Pa 19103 (215) 4481(MM) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.17

EQUIPMENT ITEM NO. 27
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 587'0"
MOBIL MODEL DTE OIL HEAVY MEDIUM
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 27
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): SAFETY INJECTION PUMP MOTOR / LUBRICATION (PP-026)
LICENSEE SUBMITTAL: SCEW(S): G8 [12]

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

P, H, CS, h S, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, None,R , T , Ol', RT,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Centents 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 ' ' - - V

System Consideration Review in, '. L , "w, '. 2 , fr. 4f

Equipment Environmental Qualification Review 0., 55, c. 53, Le, Sf,
g, ch s; 4 . _cLj

-

Installed TMI Lessons Learned Implementation h"
Equipment Sununary

Maintenance and Replacement Schedule Summary 7;, 7b, 'O



NRC Contract N2. NRC-03 79-118
00 Franklin Rssetrch Csnta FRC Project No. C5257 Pa08

A Dmson of The Frtnkhn Institute FRC Assignment N .13 |b
20th and Race Streets. Phila.. Pa. 19103 (215) 448-tmo FRC Task No. Of 7/Vf b

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A 7

<

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

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

The Licensee (has/has not) specifically stated that the equipesnt is
qualified and/or will function when exposed to tne applicable DBE'

environmental service conditions. ~

l 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.
1

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 achedule for the proposed j

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 1II.c Oualifi.a u h naficiencyI
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

!

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



NRC Contract N2. NRC-03-79-118
phrink!!n R: search Center FRC Project No. C5257 Page
UO0

A DMuon of The Frankhn Institute FRC Assignment No.13 / 2
20th and Race Streets. Phda. Pa. 19103 (215H48-1000 FRCTask No. W '7/ W P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. #7

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity'Between Equipment and Test Specimen Established

MAging Degradation Evaluated Adequately
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 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 Subraergence 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.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified 1
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

..



NRC Contract No. NRC.03 79116
nklin Research Ccnter FRC Project No. C5257 Paeo

A Divmon of The Frankhninzwuse FRC Assignment No.13 3a
20th and Race Streets, Phda.. Pa. 19103(215) 448-1000 FRCTask No. 497/49A

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 22.
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A NRC Contract N3. NRC-03-79-118
lj00 ranklin Rese rch Centrr FRC Project N3. C5257 P g3

A Dwision of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. + 9 'E

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. EE-
,

EQUIPMENT ITEM NO. 28
LUBRICANT IDCATED IN THE AUXILIARY BUILDING, ELEV. 573'0"
MODIL MODEL MOBILUX 2
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 28
LICENSEE REFERENCE (S): 19 i

FUNCTION (PLANT ID): CONTAINMENT SPRAY PUMP MOTOR / LUBRICATION (PP-009)
LICENSEE SUBMITTAL: SCEW(S): G4 (12]

1

I

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

R, T, Qr, IR, P, H, CS, h S, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sununary Forms 2

'" '" 20 ?'Licensee Response to NRC SER. ,

* System consideration Review ^-0 , ''. '" #d #" ##

Equipment Environmental Qualification Review Sr. ". *. 54 *i 5f
5;, SP, 51. Sj

Installed TMI Lessons Learned Implementation 's. '"

Equipment Sununary

Maintenance and Replacement Schedule Sununary 72, ?b, 'c-



- - - - -.
--

|

gTranklin Rsserrch Crnt:rh NRC Contract N3. NRC 03 79-118'

1100J FRC Project N3. C5257 Pace
A D:uuon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa 19103(215) 448 1000 FRC Task No. V G ~1/ W I

'

i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

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

[ Tne Licensee (has/ hee -not) provided a response to the SER concerns.
;

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

g 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.
;

i corrective action specified by the Licensee

Equipment replacement with qualified equipment
Equipment modification

i 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

j action .)
!

The Licensee states that the equipment item does not require qualification
1 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)

~

)II.c Qualified Life Deficiency /I.a Qualified
I.b Modification III.a Exempti

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
p[~UOO Franklin Research Conter FRC Project No. C5257 pag 8

2FRC Assignment No@13~1 nob
A DMs6an of The Franklin Instuute

FRC Task No. 420th and Race Streets. Phda . Pa. 19103(215) 448 1000
--

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.g
i

.

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 ' 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

Required Profilo Enveloped Adequgtelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied _

Criteria Regarding Radiation Satisfied
.

Criteria Regarding Test Sequence Catisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testirig 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 Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified 1
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review

,

IV Documentation Not Made Available

|

|

r
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/% NRC Contract ND. NRC-03-79-118
U3 Franklin Reseirch Cant:r FRC Project N2. C5257 Pag 3

-D uon of Ths Frsnan Institute FRC Assignment No.13 5f
.Jih and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. #97/###-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2P

NOTES:

'
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4' NRC Contract No. NRC-03-79-118
liOOU Fr:nkhn Resench Csnter FRC Pr: Ject No. C5257 P g3

A Dim on of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Pbda.. Pa 19103(215) 448 1000 FRC Task No. WZ

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IJ_

EQUIPMENT ITEM NO. 29
LUBRICANT IDCATED IN THE AUXILIARY BUILDING, ELEV. 609'6"
MOBIL MODEL DTE 797 OIL
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 29
LICENSEE REFERENCE (S): 19

FUNCTION (PLANT ID): COMPONENT COOLING WATER PUMP / LUBRICATION (PP-010)
LICENSEE SUBMITTAL: SCEW(S): G5 [12]

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

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

Not 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, % , 3d

System Consideration Review 't. 't '" "A 40 ''

Equiproent Environmental Qualification Review R= "h,
.

. Sfr-"" "d **

.

nn. ms. si c3

Installed TMI Lessons Learned Implementation E, 55
Equipment Summary

Maintenance and Replacement Schedule Summary "'s , 7 L , i-

- - . - ___ -_ _ __ - -



A NRC Contract Nr. NRC-03 79118
000 nklin R:se:rch Ccnt;r FRC Prcject N3. C5257 Page

FRC Assignment No.1 |b
FRC Task No. 4'47.[3O97

A Dr. mon of The Frankhn Institure
20th and Race Strevis Phda . Pa 19103(215)448 1001

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2:8

SUMMARY OF LICENSEE RESPONSES TO THE NRC FF.R - ONLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/M -- *) provided a respon e to the SER concerns.

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

4 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 $ c.ce
Verify qualification by additional (testing /anau al

'

Equipment relocation to a mild envirorunent
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.
i

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 environsaental 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 KII.bNotinScope]
II b Not Qualified IV Documentation Not Available *



. ._ _ _ _ _ - . - - - _ _ _ .
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NRC Contract No. NRC 03-79-1188~
ll00hranklin Research Center FRC Project No.C5257 Page

.

A DMenon of The Frankhn Instuute FRC Assignment No.13 / 2 ;

| 20ih and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRCTask No. W 7/ NI '

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A $ , |

.,

a 1

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FOE.M

DT.SIGNATION: 's
'

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 s

; j.Criteria Regarding Submergence Satisfied ('
' C

~

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:
X * CATT. GORYfNRC OUALIFICATION CATEGORY

'

... . , |

*
~

I.a Equipment Qualified g

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 Availablei ,

4

*

(

s_ # ,
'

.

%.

4

4 -
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@O0hrenklin R: search Ccnt:r
NRC Contract N3. NRC 03-79-118

U FRC Project No. C5257 Page
A Divtan of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 497/49#

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Jf._
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A NRC Contract Na. NRC-03-79-118
Ubranklin Rese:rch Cent:r FRC Project N2. C5257 P g3

A Dwmon of The Frankhn Institute FRC Asaignment No.13 |c
20th and Race Streets. Phila.. Pa 19103 (215) 448-1(XXI FRC Task No. #97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J!!!

EQUIPMENT ITEM NO. 30
LUBRICANT IDCATED IN THE AUXILIARY BUILDING, ELEV. 587'0"
MOBIL MODEL DTE 797
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 30
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): SAFETY INJECTION PUMP / LUBRICATION (PP-026)
LICENSEE SUBMITTAL: SCEW(S): G7 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY: ,

(See Section 3 of this TER for I49end) !

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

N :
t stated 3 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, 31, 3;, 3d

System Consideration Review 44, th, t0, if, O , -4 f

"v 5fEquipment Environmental Qualification Review 55 % "c. "A

Sa. Rh- M- Sj

Installed TMI Lessons Learned Implementation 't. '5

Equipment Surunary

Maintenance and Replacement Schedule Summary 7., 71, ''c -



.. __

NRC Contract N2. NRC-03 79-118~

00 Franklin Rsseirch Cant:r FRC Project No. C5257 Pa03

FRC Assignment No.1p(/& |br A Dmsson of The Frankhn Instnute

FRC Task No. 447120th and Race Streets. Phila., Pa 19103 (215) 448 1000

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

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

1 Tne Licensee (has/l== ne) provided a response to the SER concerns.

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

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 L':ensee (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 ITEN ONLY: (See Section 3 of this TER for Legend)

I.a Qualified 'LII.c Qualified Life n=Fielencvl
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available ~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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NRC Contract No. NRC-03-79-118
00 Fr:nkhn R: search Ccnter FRC Project No. C5257 Page

A Division of The Frankhn Instuute FRC Assignment No.13 2
FRCTask No. V9~) b@20th and Race Streets. Phila.. Pa. 19103(215) 448-1000

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.JD

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 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 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 j

|

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

or Replacement Schedule Justified 1
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.__ . . _ __ ._ _ -



NRC Contract N;. NRC-03-79-118
00 Franklin R search Ccnter FRC Project N2. C5257 Page

A Dwmon of The Frankhn Instuute FRC Assignment No.13 3a
ah and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. #97/#98-,

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO.JO
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g% NRC Contract No. NRC-03-79-118
LOOEFranklin R:serrch Canta FRC Project No. C5257 Paga

D . ion of The Frcnkhn Instteuti FRC Assignment No.13 5f
.. kh and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. #97/#f/-

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. il?

NOTES:
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. 4 NRC Contract Ns. NRC-03-79-118
| du Franklin Research Center FRC Pr: Ject N3. C5257

Pigg

| A Dms on of The Frankhn institute FRC Assignment No.13 |o
h 20th and Race Streets. Phila.. Pa 19103 (215) 448 1000 FRC Task No. #7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S/

EQUIPMENT ITEM NO. 31
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 573'0"
MOBIL MODEL MOBILUX 2
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 31
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): RHR PUMP MOTOR / LUBRICATION (PP-035)
LICENSEE SUBMITTAL: SCEW(S): C9 [12]

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,

t sta 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, 2t, 20, 2d

System Consideration Review 40, 45, 40, Ad ^^ AF-

*?-S[ -Equipment Environmental Qualification Review 52 *b. Sc. "A

eg, tw. mi sp
.

Installed TMI Lessons Learned Implementation 62 '
Equipment Summary

Maintenance and Replacement Schedule Summary 70, 7b, -' c

|

._ __ . _ _ _ _ _ _ _ _ - - - . . -



pbrtnklinRIse rchCcntsr NRC Contract Nr. NRC-03 79118
UO FRC Project ND.C5257 Page

A DMuon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda , Pa. 19103 (215) 448 1000 FRC Task No. W ~7/V97

.-
y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .J/

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

Tne Licensee (ha s/' --- ___.; provided a response to the SER concerns.
|The Licensee (has/has not) specifically stated that the equipment is '

qualified and/or will function when exposed to the applicable DBE
environmental service conditions. '

[ The Licensee has presented information which shows there are no
,

outstanding qualification deficiencies. |

|

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

1

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

Corrective action specified by the Licensees
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 (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 [R.c Qualified Life Defic
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 79-118
@OO[ Franklin Research CenterU FRC Project No. C5257 Pag 3

A Divison of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. W ~1/ W N

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3 /

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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

YAging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) v

'

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 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:
X = CATEGORYNRC QUALIFICATION 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

K
| 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

!

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



@O0hrinklin Research Canter
NRC Contract No. NRC-0379-118

U FRC Project No.C5257 Page
A Dwison of The Frankhn Instuute FRC Assignment No.13 30
20th and Race Streets, Phda.. Pa. 19103 (215) 448-10m FRCTaskNo. 497/#9/-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J.L
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/% NRC Contract N3. NRC-03 79-118
[bFranklin Rsse rch Cent:r FRC Project N2.C5257 P ga

D. uon of The Frankhn Institute FRC Assignment No.13 5f
. )th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. #97/4/#-,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J./

NOTES:
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4' NRC Contract N3. NRC-03-79-118
LOOJ Franklin Reserrch Centar FRC Project N2 C5257 P:gDI

A Divisou of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phda-. Pa 19103 (215) 448-1000 FRC Task No. 997

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.18_

|
;

EQUIPMENT ITEM NO. 32
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 587'0"
MOBIL MODEL DTE OIL HEAVY MEDIUM
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 32
LICENSEE REFERENCE (S): 19 I

FUNCTION (PLANT ID): CCW PUMP / LUBRICATION (PP-050)
LICENSEE SUBMITTAL: SCEW(S): G10 [12]

|

l

)

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITDi(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,

k t stateQ Not applicable ,

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
.

Equipment Item la

Sumnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 25 h id

System Consideration Review 3a. Ah- 6 AA A=- AF

Equipment Environmental Qualification Review 50, 55, Sc. Ed, 50 Sfce3, u c3

Installed TMI Lessons Learned Implementation 6:, Eb
Equipment Sunnary

Maintenance and Replacement Schedule Summary 7,h '--



_
_ _ _ _

NRC Contract N . NRC-03-79-118
'Oh Franklin Rxseirch Canter FRC Project Ns. C5257 Pag 3

|bFRC Assignment No.1[3
A Dmsson o' The Franklin Institute

FRC Task No. M 7 /8 f20th and Race Streets. Phila., Pa 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. d2

|

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

g Tne Licensee (has/'--- -" 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
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )

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

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

corrective action. (Schedule for accomplishing the corrective
action .)

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

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

I.a Qualified [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 ~

i

. . _ . . ,__ _- - - . - , . _______ _ .____ _ __



NRC Contract No. NRC-03-79-118
00 Frrnklin Research Center FRC Project No.C5257 PaSe

FRC Assignment No.NVfF 213A DM=o. of The Frankhn Insmute

FRCTask No. 4/f i20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000
-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3 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

' X
Qualified Life or Replacement Schedule Established (If Required) l
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 l

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

Criteria Regarding Margins Satisfied (NUREG-058tl, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified X
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.fl
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D. uon of The Frinkhn Instituti FRC Assignm:nt No.13 5f
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. JA.'
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Q- NRC Contract N1 NRC-03-79-118
d J ranklin Resench Center FRC Project N2.C5257 P;ga

A Dnnsson of The Frankhn institute FRC Assignment No.13 |a
20th and Race Streets. Phila . Pa 19103 (215) 448-1(XX) FRC Task No. 4U

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33

EQUIPMENT ITEM NO. 33
PRESSURE TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E11GMHSHD1

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 33
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): FIRST STAGE TURBINE PRESSURE (MPC 253, 254)
LICENSEE SUBMITTAL: SCEW(S): Il3, I14 (12]

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)Notapplicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3L, Sw, 3d

System Consideration Review t;, 55, 4w, ide 4=, 42

Equipment Environmental Qualification Review Sa. " 50, Ed, 5;, 5f,
%- 51 5jSt

-

Installed TMI Lessons Learned Implementation 5;. "

Equipment Sununary

Maintenance and Replacement Schedule Summary 7;, '5 V

_



_ . , .

6 NRC Contract No. NRC-03-79-118hliOOJ rinklin Rrse:rch Ccnter FRC Project N2.C5257 Pa08
A Diusk>n of The Franklin Instituts FRC A;signment N3.13 |b
20th and Race Streets. Phda Pa 19103 (215) 448 1000 FRC Task No. 4/ f'7/4W

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. U

.

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

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

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

i
'

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

) 1 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 ExemptJ
II.a Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

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



A NRC Contract No. NRC-03-79-118
000Eranklin Research Center FRC Project No. C5257 Page

A Dwmon of The Frankhn institute FRC Assignment No.13 2
20th and Race Streets. Phda. Pa. 19103 (215) 448 1000 FRC Task No. OfNE&f

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .J 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation E7aluated 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

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:
X = CATEGORYNRC QUALIFICATION CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification X
III.D 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. M
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| 4 NRC Contract N2. NRC-03-79-118
UOOU Franklin R: search Canter FRC Project No. C5257 Page

FRC Asalgnment No.N(/9[ 4aA Dtvision of The Frankhn institute 13
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. Y9

-

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J 3

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 /
non-soccurra.nca-with the technical basis of the Licensee's position are

presented below.

Reason for Concurrence Reason for Non-Concurrence

N 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.

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.
available which completely per-
forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ . . . _ .



4N NRC Contract N 2. NRC-03-79-118
cil0d Frrnklin Rese1rch Centir FRC Project Na. C5257 P:ga

A Division of The Franklin institure FRC Assignment No.13 |c
20th and Race Streets. Phda.. Pa 19103(215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3'I

l
|

EQUIPMENT ITEM NO. 34
PRESSURE TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E11GMHSAE1 MCA
REQUIRED OPERATING TIME: 5 SECONDS /4 MONTHS :

TER CHECKSHEET No. 34 l

LICENSEE REFERENCE (S): 3832
FUNCTION (PLANT ID): MAIN STEAM PRESSURE / POST ACCIDENT AND NORMAL MONITOR AND

ACTUATION (MPP210, 211, 220, 221, 230, 240, 241)
LICENSEE SUBMITTAL: SCEW(S): I15, 114 [12]

|

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

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

Not stated Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Suzanary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, Ob, 2;, 22

System Consideration Review 4e, 4b, 4;, id, tc, if -

Equipment Environmental Qualification Review 52, 55, 50, 5d, 5;, 5f,
Sg, 55, 5i, Sj

Installed TMI Lessons Learned Implementation 5;, 55

Equipment Surunary

Maintenance and Replacement Schedule Summary 7;, 75, M

. _ . _ _ _ _ -



A,_ NRC Contract N3. NRC-03-79-118
liO nklin Ruench Cant:r FRC Project N .C5257 Pag]

|bA om on of The Frankhn Institute FRC Assignment No.13
M 7,hY20th and Race Streets. PMa.. Pa 19103(215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J V

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

I Tne Licensee (has/h= = * provided a response to the SER concerns.

[ The Licensee (has/h:: :t) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

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

Other ( )

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

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

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

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

_ualified Life Deficiency \I.a Qualified Q
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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EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately

' X
Qualified Life or Replacement Schedule Established (If Required) 4 |

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied _

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
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 1 -

III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

__ . _ _ _ _
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D. uon of The FrankhnInsnture FRC Assignment No.13 5f
3)th and Race Streets. Phila.. Pa. 19103(215) 448-l @ 0 FRC Task No. FG 7/FF

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO.@

NOTES: "

TABLE 2.

.

Accident Conditions vs. Foxboro Test Conditions
.

Parameter Accident Conditions Tested Conditions
*

.

.Te=perature < 250*F 313 7*

Pressure < 14.4 psia 75 psig
Radiation < 6 x 104 rads > 5 x 107 rads

_

iRadiation test results for the N0148PD 10-50 Ma a=plifier frc= the
T3-1068 Foxboro report provide instru=ent errors at an integrated dose
of 1 x 105 rads that are less than j- 0.22. The Foxboro Report Q-9005

indicates that during exposure to the 31S*F, 90 psia conditions
instrument errors for the E11GI MCA transmitter were approx 1=ately
-2 to -5%. Correcting this value to account for a=hient pressure change

(the trans=1tter was vented) leads to an error of -9.5 to -12.5%. As

can be seen, the errors due to either radiation or stca=/ta=perature/
pressure meet the accuracy require =ent of + 10% established for this

function. .

m

w%aAUs A~ k-

,M ' '
,

.

~

-
_ _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _
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liO0hrrnklin R:se rch Csntre FRC Project No. C5257 P:ga

A Division of The Frankhn Institute FRC Asaignment No.1 |a
20th and Race Streets. Phda-. Pa 19103 (215) 448 1000 FRC Task No. 47

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

EQUIPMENT ITEM NO. 35
PRESSURE TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E11GMHSAEl

REQUIRED OPERATING TIME: 5 SECONDS /4 MONTHS
TER CHECKSHEET NO. 35 l
LICENSEE REFERENCE (S): NOT CITED '

FUNCTION (PLANT ID): MAIN STEAM PRESSURE / POST ACCIDENT AND NORMAL MONITOR AND
ACTUATION (MPP-212, 222, 232, 242)

|
LICENSEE SUBMITTAL: SCEW(S): I16, Il5 [12] !,

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

h RT, @ H, CS, h S, (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

r

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, Oe, 32-

System Consideration Review 4a, 15, 02, 01, b, ei

Equipment Environmental Qualification Review 52 55, 56, Od , b , ~,2,
5 , Sh, Si, Sj5

Installed TMI Lessons Learned Implementation -0., ob
Equipment Summary

Maintenance and Replacement Schedule Summary i;. ?b, 7;

_ __ _ - _ _ - _ _ _ _ _ - _ . . _ . . - - - . - -



A NRC Contract N2. NRC-03-79-118
00fl$nkhn Rrseirch Canta FRC Project No. C5257 Pag 3

A Dr. mon of The Frankhn institute FRC Assignmeni No.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 448-tmo FRC Task No. 9FQA//P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

SUetMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/hre n:W provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield 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 .)

k_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 JIII.a Exempt ]

II.a Qualification Not Established ITI.b Not in Scope
,

II.b Not Qualified IV Documentation Not Available

. . _.
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NRC Contract No. NRC43-79-118--

00 Franklin Research Center FRC Project No.C5257 Page
A Dmeson of The Frenkhn Inseuute FRC Aseignment No.13 9~
20th and Race Streets. Phde., Pa. 19103 (215) 448 Imo FRC Task No. // 9 7 / W f~~

'

EQUtPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO.'2Z.I

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established .
Aging Degradation Evaluated Adequately ,

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

"

o Peak Temperature Adequate
o Peak Pressure Adequate -

o Duration Adequate _

o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate , _

'
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied __

Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies -

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied. _

-
'

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

.

.

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEJpfif

I.a Equipment Qualified _ (
I.b Equipment Qualification Fending 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 Y |

III.D Equipment Not in the Scope of the Qualification' Review ,

IV Documentation Not Made Available
,

w

m
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pg NRC Contract No. NRC-03 79118
(100 ranklin Research Center FRC Project No. C5257 Page

3aA civmon v Th. Fra.skhn Ins mure FRC Assignment No.13
20th and Race Streets. Ph !a.. Pa. 19103 (215) 448 Icoo FRC Task No. V67/V Y

EQUIPMENT ENVI.90NMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .J.l'
'

,

LICENSEE RESPONSE '[O NRC SER,
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ph.UOO r nklinRewrchCui FRC Project NO. C5257 Page
NRC Contract No. NRC-03 79-118

A DMuon of The Frankhn Insnture FRC Assignment No.13 40
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. V 97b9b

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .lif
l

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 /
non-coneerrencW with the technical basis of the Licensee's position are
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.

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 l

[ Backup (equipment / system) is its specified safety function. |available which completely per-
forms the safety function. 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. O . .m L Gb Requirement for continued function-
=g6 (NRC Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

_ _ __ .. _.



As NRC Contract Ns. NRC-03-79-118
!!!lbranklin Research Center FRC Project No. C5257 Pig]

A Dwison of The Frankhn inttitute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 'l Cl 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3G

EQUIPMENT ITEM NO. 36
PRESSURE TRANSMITTER LOCATED IN T.HE CONTAINMENT
ITT BARTON MODEL 763
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 36
LICENSEE REFERENCE (S): 639, 3836
FUNCTION (PLANT ID): PRESSURIZER PRESSURE / POST ACCIDENT AND NORMAL MONITOR

AND ACTUATION (NPP-151,152,153)
LICENSEE SUBMITTAL: SCEW(S): I19, I20, I21 [12]

,

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

(R), h I, h RPN, EXN, SEN, QI, RPS, None,R, T, h RT, h H, S,|

Not stated, Not applicable

|
LISTING OF APPLICABLE CHECKSHEETS:

|

| Contents Checksheet Page No.

Equipment Item la

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sunusary Forms 2

Licensee Response to NRC SER 22, 25, 2;, 20

System Consideration Review I;, Ib, I;, 40, 4=, 42

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,

Sg , Sh, 51, Sj, s's., S'1
,

Installed TMI Lessons Learned Implementation 50, ib

Equipment Sununary

Maintenance and Replacement Schedule Susunary 7e, 7b, 7;

(
1

.



A NRC Contract No. NRC-03 79-118
000 rinkhn Rrse:rch Ccnter FRC Project N3. C5257 Page

A Dmen of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 44810m FRC Task No. O'G 7/Wf

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.8%

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

1 Tne Licensee (has/h- rt) provided a response to the SER concerns.

g The Licensee (has/h*= a^ti_specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above 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
i 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
11I.a Qualle tcation Not Established] III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

.
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NRC Contract No. NRC-03-79118
00 Fr:nklin Research Center FRC Project No. C5257 pag 3

A Otvoon of The Frankhn Insewe FRC Assignment No.13 2
20th and Race Seeses. Phas.. Pa. 19103 (215) 448 1000 FRC Task No. //f 7/ (/M

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO.Str
f

EQUIPMENT ENVIROletENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Mequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Mequately

'

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 Mequate
o Peak Pressure Mequate
o Duration Adequate
o Required Profile Enveloped Mequately
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 X
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 1
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

.-

. ~ . - -m .- -c-4 ve,~,-,-- - - - - _ , . - - - - - - - - - . - -
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g_b NRC Contract Ns. NRC-03-79-118
UN!J Franklin Rese:rch Center FRC Prrject N 3. C5257 P:g's

A Divmon of The Frankhn institure FRC Assignment No.13 5 l
20th and Race Streets. Phila . Pa. 19103(215) 448 1000 FRCTask No. #97 !

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _J6

I
,

|

Checksheets m f4_ M8I have been removed due to the
proprietary nature of infonnation contained therein.



A NRC Contract No. NRC-03-79-118
UO0hranklin Rsserrch Centir FRC Pr: Ject N3. C5257 P;g3

A Dmson of The Frtnkhn Instituts FRC Assignm:nt N2,13 |a
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. Vf7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J".7

EQUIPMENT ITEM NO. 37
PRESSURE TRANSMI* ITER LOCATED IN THE CONTAINMENT
ITT BARTON MODEL 763
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 37
LICENSEE REFERENCE (S): 38
FUNCTION (PLANT ID): PRESSURIZER PRESSURE /LONG TERM MONITORING (NPS-153)
LICENSEE SUBMITTAL: SCEW(S): I24, I25 [12]

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

h S, (R) , h I, RPN, EXN, SEN, QI, RPS, None,R, T, RT, 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 2

Licensee Response to NRC SER 2;, 25, 20, 2d -

System Consideration Review ';, L, 00, 04, ';, if-- -

Equipment Environmental Qualification Review ", 55, 5;, 5d, 50 "-
_

O. Sh, Si, Sj _

.

.

Installed TMI Lessons Learned Implementation f.; , 5"
.

Equipment Sununary

Maintenance and Replacement Schedule Summary h . 7h 'O -

, . . - . - - - . . - - .

_ _ _ - - - ---
' v & = N



#g NRC Contract N3. NRC-03-79-118
000U Frznkhn Rsserrch Cent:r FRC Projact N3. C5257 Page

A Dms.on of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 443-1000 FRC Task No. V 97/ '/ff

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

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

1 Tne Licensee (has/h:2 ;;t; provided a response to the SER concerns.

f The Licensee (has/h:2 u t) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

The Licensee (has/has not) proposed a corr 9ctive 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 at:complishing the corrective
action .)

The Licensee atates 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

jII.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-03-79118
phr nklin Research Ccnter

x

tl00 FRC Project No.CS257 Page

A Dusion of The Frankhninsmute FRC Assignment No.1jl 2
20th and Race Sweets. Ph61a.. Pa.19103 (215) 4481000 FRCTask No. #97/VM

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.iD
1

l

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

i

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately

' l
Qualified Life or Replacement Schedule Established (If Required) A
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 Y l

ITost 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 Y

,

| II.b Equipment Not Qualified
| II.c Equipment Satisfies All Requirements Except. Qualified Life
j or Replacement Schedule Justified

III.a Equipment Exempt From Qualification
( III.b Equipment Not in the Scope of the Qualification Review

IV Documentation Not Made Available

I

4 4 <A- D
/,
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4' NRC Contract Ns. NRC-03-79-118
!iOOU Franklin Research Center FRC Pr: Ject N2. C5257

Pag 3

A Dwon of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. PMa . Pa 19103 (215) 448-1000 FRC Task No. &97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.f

EQUIPMENT ITEM NO. 38
D/P TRANSMITTER LOCATED IN THE CONTAINMENT
ITT BAR' ION MODEL 764
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 38
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): MAIN STEAM FIDW/ ACTUATION AND NORMAL MONITORING

(MFC-110, 111, 120, 121, 130, 131, 140, 141)
LICENSEE SUBMITTAL: SCEW(S): I12 [12]

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

h RT, h H, , h h (R), I, RPN, EXN, SEN, QI, RPS, None,R,

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 '2;, L , Sw, SJ

''Am- Ah- 'a 'M , ';, -System Consideration Review
l= Sb, 5:, 5d, Se, Of,Equipment Environmental Qualification Review
da. 55, Si, Sj -

-

'= '"Installed TMI Lessons Learned Implementation
Equipment Summary

Th NMaintenance and Replacement Schedule Summary !=



6 NRC Contract N2. NRC-03 79-118
liO6rtnklin R:se:rch Ccnter FRC Project ND.C5257 Page

A Dmsson of Thi Frankhn insertuis FRC A:signmentN .13 |b
20th and Race Streets. Phila. Pa 19103 (215) 448 Imo FRCTask No. V 9~>/VY

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d[

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

[ Tne Licensee (has/h:2 ..et) provided a response to the SER concerns.

4 The Licensee (has/he; ..et). specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE |

environmental service conditions.

j 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

J

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 OUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend) |

I.s Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

[II.aQualificationNotEstablished] III.b Not in Scope
' II.b Not QuallIleu IV Documentation Not Available

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



NRCContract No. NRC 03 79118
ph' ranklin Rrse1rch CcnterU0b FRC Project No.C5257 Pag 3

A DMsion of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. V 9 7N9d'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &~

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately V
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 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 1
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified

,

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

III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

W
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D' NRC Contract N3. NRC-03-79-118
UO0hranklin Resench Center FRC Pr: Ject N3. C5257 P:g3J

A Divmon of The Frankhn institute FRC Assignment No.13 la
20th and Race Streets. Phila,. Pa 19103 (215) 448-lux) FRC Task No. 4D

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3*f

EQUIPMENT ITEM NO. 39
D/P TRANSMITTER LOCATED IN THE CONTAINMENT
ITT BARTON MODEL 764
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 39
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): PRESSURIZER LEVEL / POST ACCIDENT AND NORMAL MONITORING

(NLP-151, NLP-152, NLP-153)
LICENSEE SUBMITTAL: SCEW(S): Il8 [12]

1

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

R,hh RT, H, (R), I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3e, 3b, 22, 2 ''

'

System Consideration Review 4e, O , Ow, ed, Oe, Of

Equipment Environmental Qualification Review 50, 55, Sc, 50, 0=, 02,

Eg, 55 51, Sj -

Installed TMI Lessons Learned Implementation Oe, L
Equipment Summary

Maintenance and Replacement Schedule Summary 72, 7b, ?c -

._ _ _ _ _
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# NRC Contract N?. NRC-03 79-118
000 dhn Rrsench Csnt;r FRC Project N . C5257 Pag 3

13 |bFRC Asalgnment No.YhP
A D . mon of The Frankhn lostitute

FRC Task No. 99"20th and Race Streets. Phila.. Pa 19103(215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @

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

X Tne Licensee (has/hr :ti provided a response to the SER concerns.

g The Licensee (has/h- :tLspecifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source

_ Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

[II.a Ona14fication Not Established 1 III.b Not in Scope
II.b Not Qualified IV Documentation Not Available ~



_ _- . . . _ .

|NRC Contract No. NRC 03 79118
00 Frrnklin Research Center FRC Project No.C5257 Pace

A DMoon cd The Frankhn Inmuwe FRC Assignment No.14 2
20th and Race Seeses. Phde.. Pa. 19103 (215) 448 1000 FRCTask No. V97/W7

i

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUlPMENT ITEM NO. Q
l

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY
- |

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

Aging Degradation Evaluated Adequately
' X ''

Qualified Life or Replacement Schedule Established (If Required) 4
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 X
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 1
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 I

IV Documentation Not Made Available .

W

ch F 's

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



A NRC Contract N2. NRC-03-79-118
L0b ranklin Research Center FRC Prrlect N5. C5257 P go

A Dmson of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. Phda . Pa 19103(215) 446 1000 FRC Task No. 4/ f ~2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. gd

EQUIPMENT ITEM NO. 40
D/P TRANSMIITER LOCATED IN THE CONTAINMENT
ITT BARTON MODEL 764
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 40
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): STEAM GENERATOR LEVEL / POST ACCIDENT AND NORMAL

MONITORING (BLP-110, 111, 112, 120, 121, 122, 130, 131,
132, 140, 141, 142)

LICENSEE SUBMITTAL: SCEW(S): Il [12]

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

R, h h , RT, h H, h(R) I, h RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

i
j Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 22, 25, 30, 3d

System Consideration Review I;, ti, I;, "d, II, '#
_

f Equipment Environmental Qualification Review h , 55, 50, 5 '' , 50, "#
2

l Sii, Sh, 5i, Sj m
.

Installed TMI Lessons Learned Implementation Ge, 0 t, -

Equipment Sununary

Maintenance and Replacement Schedule Summary 7er-7u, 7u ,



. - - - .__ _ _ _ _

(LO0brnklin R: search Ccnter
N NRC Contract No. NRC-03 79118 *

FRC Project NO. C5257 Page
A Deusion of The Frcnkhn Inst:uts FRC Assignment N3.13 |b I

20th and Race Streets. PN!a.. Pa 19103 (215) 44810m FRCTask No. 4/9"7/W8 I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

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

1 Tne Licensee (has/:m. - Li provided a response to the SER concerns.

1 The Licensee (has/h:2 ct' specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

The Licensee (has/has not) proposed a corrective action for this 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 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 Estab~ished} III.b Not in Scopet

II.D Not QualirleQ IV Documentation Not Available

.-



gA NRC Contract N . NRC-03 79-118
000 ranklinResearchCenter FRC Project No.C5257 Page

A Dwmon of The FrenkhnInsmute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. M7MN

1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately M
Qualified Life or Replacement Schedule Established (If Required) y

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

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

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

( DESIGNATION:

NRC OUALIFICATION CATEGORY X = CATEGORY

!

l I.a Equipment Qualified
I.b Equipment Qualificati0n Pending Modification
II.a. Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

|
or Replacement Schedule Justified

! III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

f JA h
+ y ao -

pA &+ w & ~
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#A NRC Contract N o. NRC-03-79-118
b$ nklin Rssearch Centxt FRC Project N 2.C5257 P gs

A Div son of The Franklin institute FRC Assignment No.13 |c
20th and Race Streets Phila . Pa 19103(215) 448 1000 FRC Task No. 997

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 'J/

EQUIPMENT ITEM NO. 41 1

D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E13DMHSAMI
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 41
LICENSEE REFERENCE (S): 710
FUNCTION (PLANT ID): RHR FIDW HEAT EXCHANGER OUTLET / MONITORING (IFI-310, 320)
LICENSEE SUBMITTAL: SCEW(S): Ill, Il0 [12]

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

h T, h RT, h H, CS, h S, (R),hI, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:
1

Contents Checksheet Page No.

Equipment Item la

Sutenary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, OL, Om, 2f _

System Consideration Review 4a, 4L, 0-, 02, 4., 4! -'

Equipment Environmental Qualification Review 52 'S. M Rd - Sa- GF-
5;. 55 51. *j

Installed TMI Lessons Learned Implementation 0, 0L
Equipment Sununary

Maintenance and Replacement Schedule Summary 7, ,L, ?;'

,



A NRC Contract Nr. NRC-03 79-118
UOONnklin R:seirch Ccnt:r FRC Project N3. C5257 Page

FRC Assignment Np.1}V@ |bA Dmsson of The Frankhn Institute

FRC Task No. YY7/20th and Race Streets. Phila . Pa 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. SJ

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

J Tne Licensee (has,% ::t? provided a response to the SER concerns.

g 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.

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

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

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

Corrective action specified by the Licensee

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

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

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

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

DESIGNATION OF RESULTANT NPC 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 Madification III.a Exeme
II.a Qualification Not Established ITII.bNobinScopek

'

II.b Not Qualified IV Documentatiori Not Available



NRC Contract No. NRC-03-79-118
&@r nklin R: search CenteruB FRC Project No.C5257 Page

A DMsaon of The Franklin Insmute FRC Assignment No.13 2
W7/VN20th and Race Streets. Phde.. Pa. 19103(215) 448-1000 FRCTask No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. _52

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

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 j
>

l

l
I.a Equipment Qualified

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review 1
IV Documentation Not Made Available

.

|

- .
|



#x NRC Contract N3. NRC-03 79118
000hrinklin R:se:rch C:nter FRC Project N3.C5257 Pag 3

A Demon of The Frankhn Institute FRC Aasignment No.13 3a
20th and Race Streets. Phda , Pa. 19103 (215) 448-1000 FRC Task No. 9 9'7 b f f

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $

LICENSEE RESPONSE 'IO NRC SFJL

\_
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4 NRC Contract No. NRC-03-79-118
UOOU Fr:nklin R:se rch Ccnter FRC Project N2. C5257 Page

A Divmon of The Frankhn instnute FRC Asaignment No.13 4020th and Race Streets. Phila., Pa. 19103 (215) 448 1000 FRC Task No. UT7h ff

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. !//

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 /
non-ceneverence with the technical basis of the Licensee's position are

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

1

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.

1 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. , _ _ _ _ ,_,

;

~' p:; S. (NRC Qualification Failure of the pritaary equipment can
]Evaluation Category IIIb) compromise the ability of other

safety-related equipment to perform
Backup (equipment / system) is its specified safety function.
available which completely per-
forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

, ,



6' NRC Contract Ns. NRC-03-79-118
L0bd ranklin Research Centir FRC Pr: Ject N3.C5257

P g3

A Dmuon of The Frankhn Institute FRC Assignment No.13 |a
20th and Race Streets. Phda . Pa 19103(215) 448-1000 FRC Task No. # 97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ed

EQUIPMENT ITEM NO. 42
D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT
ITT BARION MODEL 332
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 42
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): PJIR FIDW HEAT EXCHANGER OUTLET / MONITORING (IFI-311, 321)
LICENSEE SUBMITTAL: SCEW(S): I12 [12]
FUNCTION (PLANT ID): SIS PUMP DISCHARGE FLOW / MONITORING (IFI-260, 266)
LICENSEE SUBMITTAL: SCEW(S): I9, Il0 [12]

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

R, T, h RT, hh CS, h S, (R) h I, @ RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3L, Sw, 36-

System Consideration Review 4a, 4b, ?u, 4J, 4., e'
Equipment Environmental Qualification Review 52, L, Sw, Oa, 5u, 24,

E;, S t. , Si, Ej
_

Installed TMI Lessons Learned Implementation 6a, ou -

Equipment Summary

Maintenance and Replacement Schedule Summary W., ,L, 7u ~

_

- ,p-p.- 4--aw. -
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Q,2_ NRC Contract No. NRC-03 79-118
00DJ Frznkhn R:se:rch Ccnter FRC Project N;.C5257 Page

FRC Assignment Np.13 |bA Dmuon of The Frankhn Inst::uti
zuth and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No. V77N @

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fi(.A

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

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

,,,,X,The Licensee (has/ hee-ne4) 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.

l
The Licensee (nas/has not) provided a schedule for the proposed '

corrective action. (Schedule for accomplishing the corrective
action .) |

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
i - 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 IIII.b Not in Scooe3 |
II.b Not Qualified ' iv Documentation Not Available

|
|
|

__

c e m-
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NRC Contract No. NRC-03 79-118~

00 Franklin Research Center FRC Project No.C5257 Page

FRC Assignment Np.NVY 213A Dusen of The FrankhnInsmute

FRCTask No. V'r20th and Race Streets. Phda.. Pa. 19103(215)448.I000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
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

XIII.b Equipment Not in the Scope of the Qualification Review '

IV Documentation Not Made Available

-=" K
_
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phr nkhn Research Center NRC Contract No. NRC-03 79-118
UOU FRC Project No. CS267 Pa0*

A Devmon of The Frankhn Insruute Fr?C Aasignment No.13 3a
20in .na n.c. sir ts. Pm.. Pa. 19103(215) 448 Im0 FRCTask No. 4/97/S/9[

W

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %$

i

}}*'W& LOCRTION OF TitRHSMITTCA th OUT5ln *
R60M FOR willcn RRDlHTloN EntAflCE.15 6f MERF7tED |

*

THERErol(E .Silli!LDED FRotA EF F ECT.
.-

|

|
i

|

|

|

I

i

eme ae- ns -



NRC Contract N 2. NRC-03-79-118 -

00 Frsnklin R:se:rch Center FRC Project N2. C5257 Pag?
A Dumon of The Frankhn Institute FRC Assignment No 13 40
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No.. l./h7 h 98

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

SYSTEM CONSIDERATION REVIEW

The Licensee has stated that this equipment item does not require
snvironmental 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 Licensee's position are=an-enneurr - a

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.

~

'
<

d 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 perf or:n ,
Backup (equipment / system) is its specified safety function. s

available which completely per- ~

forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental,

'

qualification.

.. ,

e

s. N

g..

u-

._ - - - - . . . _ . - - __ -.
. .. , y

__
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' ' 'b3 ranklin Reianch Center FRC Project N3. C5257 Page

A Dtws6n of he Fr<.nkhn institute . FRC Assignment No.13 4h
fah end Race Streen. PMa.. Pa. 19103 (215) 448-1000 FRC Task No. U4~7/Y9I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8.2-

.-
,

_

'

Reasbnforconcurrence - heason for Non-Concurrence

Tna equipraent's accident miti- Although backup equipment is avail-
gating, function is ccsapleted able, it is not technically sound to

,
,

prior to /the onset of the hostile . relinquish defense-in-depth for this

envirorsent. No subsequent function.'

functions are necessary. See ,

note (1) below. (NRC Qualifi- Backup (equipment / system) is nots

| cation Evaluation Category IIIb) safety-related.
i

Other;(see page -).
' This equipment is necessary for the

operator to ensure an ESF system is
,

.

, ,

| Resultant'NRC Qualification performing its intended safety
Evaluation Category (IIIa/IIIb)' function.

-

g Note 1: The Licensee '(4eee/ The rationale presented by the

. nas not) 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 _)

l

LICENEEE STATEMENT
'

'
,

.9se page 3o of this checksheet.

EVALUATI'GN {r LICENSEE STATEMENT ;

>
t

'

t
,

., c ,

'' i ) !.

, , '' [ '

#
$

.

%.

.M

- (-
ae

4

'
, ,y_g-

, ,p. _ . - , _ .,t
_ _ _ _ _ _ _ _ _ . _ . , . _ . _ . _ ,_. ._
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A, NRC Ccntract ND. NRC-03-79-118
bdFranklin Research Centir FRC Project N3. C5257 Pcga

A Diwsion of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448 lixx) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _5(3

EQUIPMENT ITEM NO. 43
D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E13DMHIMID

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 43
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): AUXILIARY FEEDWATER FLOW / MONITORING (FFI-210, 220, 230,

240)
LICENSEE SUBMITTAL: SCEW(S): I5, I4 [12]

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, Ql, 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 3 a , Ob, L, 3d

System Consideration Review h, ab, to, d '* , t;, t'_

Equipment Environmental Qualification Review .b, SL, %, 00, k, Of,

-. W h, 31, a3 -
.

Installed TMI Lessons Learned Implementation 6a, CL

Equipment Summary

Maintenance anc Replacement Schedule Summary 7h

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



A NRC Contract N2. NRC-03-79-118
000firrnuiin arse:rca center rRC project No.Cs:s7 Pag 3

A Duon of The Frrnkhn Instituta FRC A:signment N2.13 |b
20th and Race Streets. Phda.. Pa. 19103(215)448 two FRC Task No. 44~7NY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y3

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

3 Tne Licensee (has/':: 7.; 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 presanted information which shows there are no )
outstanding qualification deficiencies.

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

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

1 Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source

3_ Verify qualification by additional (testing /ene4ye4e)
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/... ..G provided a schedule for the proposed
corrective act on. (Schedule for accomplishing the corrective

/ f tf Z- .)action e

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

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

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

II.b Not Qualified IV Documentation Not Available



. . _ __ ._ _. _ _ _ _ _ _ _

4 NRC Contract N2. NRC-03 79-118
ljOOU Franklin Research Center FRC Project No. CS257 Pa08

20th and Race Screets. Phda.. Pa. !9103 (215) 448-1000 FRCTask No. 9 o.1)III
2A DMuon of The Frankhn Instnute FRC Assignment

/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _s[ 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate X
Adequate Similarity Between Equipment and Test Specimen Established'

Aging Degradation Evaluated Adequately
'

i

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 Eegarding 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 g
II.a Equipment Qualification Not Established

'

II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life'

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

,

w

---e,--- ,-,--a - - %.. , , . , . - _ . , - . - - - - - - - - . - - - , - _ . - - - - - - - - , _ _ - - - - - -



4 NRC Contract No. NRC-03-79118
UOOU Franklin R search Center FRC Project No. C5257 Page

A Divmon of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. W 7/V9/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f3

;
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4 NRC Contract N3. NRC-03-79-118
000U Fr:nklin Rese:rch Centrr FRC Pr: ject N3.C5257 P ga

A Division of The Franklin institute FRC Assignment No.13 Ia
20th and Race Streets. Phda Pa 19103(215) 448-1000 FRC Task No. H '7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9i

EQUIPMENT ITEM NO. 44
D/P TRANSMIITER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E13DMHSAH1 (MCA)
REQUIRED OPERATING TIME: 25 SECONDS
TER CHECKSHEET NO. 44
LICENSEE REFERENCE (S): 710
FUNCTION (PLANT ID): MAIN FEEDWATER FLOW / NORMAL MONITOR AND ACTUATION

(FCC-210, 211, 220, 221, 230, 231, 240, 241)
LICENSEE SUBMITTAL: SCEW(S): I4, I3 [12]

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

H,CS,hS,h h QT, (R), I, RPN, EXN, SEN, QI, RPS, None,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, Ob, 0;, 2d

System Consideration Review 4;, 4b, 4;, Od, 0;, 4f

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,
Sg, Sh, Si, Sj-

.

Installed TMI Lessons Learned Implementation 4,a , Cb

Equipment Sununary

Maintenance anc Replacement Schedule Summary 7e, 7b, ?c



& NRC Contract No. NRC-03 79-118
000hranklin Rxse1rch Cantir FRC Project N3. C5257 Page

A Dmsson of Th2 Frinkhn Instituts FRC A:signment ND.13 |b
20th and Race Streets. Phda Pa 19103(215) 448 1000 FRC Task No. (/G >/VfI

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _V_V

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

4 Tne Licensee (has/- .m) 'provided a response to the SER concerns.

{ The Licensee (has/.._ ../.} specifically stated that. the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

j 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 j
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 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 Scope

11.D Not Quallried IV Documentation Not Available

-
-



- NRC Contract N;. NRC-03 79-118
000hrrnklin Reser.rch Ccnter FRC Project No.C5257 Page

A DMsion of The Franklin Insutute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. M7/F[

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Mequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Mequately X

[

! Qualified Life or Replacement Schedule Established (If Required) y

\l 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 Sequence Satisfied
Criteria Regarding Test Failures or Severe Pnomalies

(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 K
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

.
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NRC Contract NO. NRC-03 79-118
00 Fr:nklin R: search Ccnter FRC Project Nr. C5267 Pag 3

A Divam of The Frankhn Instuute FRC Assignment No.13 3a
20th and Ra:e Streets. Phila. Pa. 19103(215) 448 1000 FRC Task No. Y977 W [

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M Y .,

I
,

LICENSEE RESPONSE TO NRC SER
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NRC Contract N;. NRC-03-79-118
4000U7ranklin Riseirch Canta FRC Project NO. C5257 P gB

A D6wsmn of The Franklin institute FRC Assignment No.13 50
20th and Race Streets. Phila. Pa 19103 thM 4481000 FRC Task No. Vf~7/V9f

EQUIPMENT ENVIRONMENTAL QbALIFICATION REVIEW OF EQUIPMENT ITEM NO. $

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !

EQUIPMENT DESCRIPTION ! ! !

'p/g7As --- F TM ^ m --
{Equipment Type

. . .

Manufacturer's Name !$ ghm ! fax bor-O !e

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

IModel Number (5.2.2/-/-) 16.13 pH-tf5Jrts , m -
.

*? q er** del ff! $
' " ''

Features / Mounting ! gj/- fgg ! 4
(5.2.6/-/-) ! ! !

#b k kConnections / Interfaces
(5.2.6/-/-) ! ! !

. . .

Location / Elevation M [[!M: J. !
Equipment ID No. ! ! !

Ag / 6-'
1 !

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number )(,) C [ [ f [ Y [ !.

f ""J[7 [ * /f~7f f
'## # *

g4 .g' 'Issued by !
. . .

| Prepared for ! ! !*

f,
. . .,

Referenced Reports g[[. .

. . .

Qualification Method ! ! !
(5.1, 5.3/2.1, 2.4/2.1, 2. 4) ! ! !

! *! !
QUALIFICATION TEST PROGRAM ! !

-~ !
Functional Test Description ! ! yaw !
(5.2.5/2.2.9/2.2.9)

, g {
' '

,

. . .
'

Operating Conditions ! !y !

(-/2.2.10/2.2.10) ! ! !
Ioad/ Cycles / Voltage / ! ! 4 y,g '

Current /Freq. ! ! v !

__ _-____



A NRC Contract N2. NRC-03-79-118
000Nnk!!n Rrserrch Center FRC Project N2. C5257 Pag 3

A Dn,an of The Frankhn Institute FRC Assignment No.13 5b
20th and Race Streets. Phda.. Pa. 19103 (215) 44810m FRC Task No. U4 YY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y4

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

2 2. 22
1 ! !

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

Number of Specimens ! ! g
Test Instruments Calibrated ! !

! !Safety Function (Active / ! *

[NPassive) (-/2.1. 3/ 2.1. 3) '7 ''

Test Duration (5.2.1/-/-) V. / Y- hM
! ! !

Accident Duration (Envir. ! ! !
! ! [ !Above Normal) (5.2.1/-/-) !

(f _
!
1! !

Required Function Time !p3 g ! j
!! ! f~ ~,~ M'
'* 'Test Sequence (General)

(5. 2. 3/2. 3.1/ 2. 3.1) ! ! C- 1

p ~,~5 - II I
Test Sequence (NUREG-0588, ! ! !

' ' '
Cat. I, (-/2.3.1/-) y

. . .

!1. Representative Sample ! ! {
2. Baseline Data ! ! !
3. Performance Extremes ! ! ! |

4. Thermal Aging ! ! ! l

5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !

8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! !
'

!
Ag ing ! ! ! ]
(5.2.4, 7.0/4.0/4.0) ! ! !

'

INThermal Aging / Basis ! ! U Nj
! ! ! /

Material Aging ! ! !

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

! ! !
Materials Susceptible ! ! ! |

'

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

k [h, k MA 'Radiation Aging, Type .
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4' NRC Contract No. NRC-03-79-118
000U Franklin Rasench Centzr FRC Project N2.C5257 Pag 3

A Diu> ion of The Frankhn Institute FRC Assignment No.13 5c
20th and Race Streets. Phda. Pa. 19103 (215) 448-10m FRC Task No. T"//9M

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 49

DEFICIENCY
NRC REQUIREMENTS

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

Radiation Aging, Dose (rd) ! gg ! MM !
! 1 1

4

Radiation Aging, Dose Rate ! ! ~ !
! ! !,

Radiation Aging, Method ! ! !
! ! !

Materials Susceptible ! ! !

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

Operational Aging ! ! !

(-/4.2/-) ! ! !
! ! !

Other Age Conditioning ! ! !

(-/4.2/-) ! \ ! !
! ! !

! !g!Qualified Life Claimed / !
!Established (5. 2. 4/4.10/-) !
e

e e ;

Normal Ambient Temperature /V4fS
Normal Amoient Radiation ! ! !

Normal Ambient Humidity ! !'

1 1
.

!On-Going Surveillance and !g@ !
!'Preventive Maintenance !

(7.0/-/-) ! ! !
! 3

! 1

On-Going Analysis of ! ! !
Failures and Degradation ! ! !
(7.0/-/-) ! ! !

! ! !
Margin (General) ! ! !

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

Margin (NUREG-0588, ! ! !
Cat. I) (-/3.2/-) ! ! !

1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) 1 1 ) !
3. Radiation ! ! !

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

+ Lunction time minimum) ! ! ! .

1
i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . . _.__ _ _ _ _ _ .._._._._.___.._._._.__..______._______o



4 NRC Contract No. NRC-03-79-118
000U Fr:nk!!n Reserrch Center FRC Project N2. C5257 Pag 3

A Dimpon of The Franklin Institute

FRC Assignment N3.YWP 5d13
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. V 't

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

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 ! ! !p!(4.1, 4.2, 4.3.1, 4.3.3/ ! !
1.1, 1. 2, 1. 5/1.1, 1. 2, 1. 5) ! ! !

! ! !
Radiation Type ! ! !

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

! ! !
Radiation Dose Rate (rd/hr) ! ! !
Radiation Qual. Method ! ! !
(5.3.1/-/-) ! ! !

! ! !
Proximity to Concentrated ! ! !
Radiation ! ! !
(4.1.2/1.4.6/1.4.6) ! ! !

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) . ! ! !

! ! !
Radiation Dose (Normal + 1 ! !
Accident) (4.1.2/-/-) ! ! !

. . .

Plateout Dose Considered \
(-/1. 4 8/1. 48) ! ! !

. . .

Ganna + Beta Dose (rd)
(4.1. 2/1. 4. 7/1. 4. 7) ! ! !

.

i

- - -
.
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A NRC Contract N ?. NRC-03-79-118
b00hrznklin Rsseirch Canter FRC Project N3. C5257 P;gB

A Divisuan of The Franklin Institute FRC Asaignment No.13 5e
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. Vf 1/t/#F

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

NRC REQUIREMENTS DEFICIENCY

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

! ! !
EINIRONMENTAL PROFILE 1 1 1

OF ACCIDENT CONDITIONS ! ! !
! ! !

Rate of Temp./ Press. ! ! !
Increase ! ! !

! ! !
Peak 'F/psig/RH/ Time !p3 * *! '!

! ! [ ! //M t -
Decrease To: "F/psig/RH/ Time ' p ,

Decrease To: *F/psig/RH/ Time ! ! !
! ! !

Decrease To: "F/psig/RH/ Time ! ! !
! ! !

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

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

! ! !
Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !

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

! ! !
2Spray Density (gpm/f t ) g g

! ! !
Spray Duration ! ! !

! ! !
Submergence Duration ! ! !
(4.1.3/2.2.5/2.2.5) ! ! !

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

! ! !
Time to Submergence ! ! !

! ! !
Dust Environment ! ! ' !

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

.

.

J
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Di wn of The Frankhn Institute FRC Assignment No.13 5f1

20th and Race Streets. Phila.. Pa. 19103 (215) 448-tmo FRC Task No. U 9NY9T
,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. V'/

rares:

1.0 CESCRIpTICN OF ITEMS TESTED

The items tested were:

1.1 E13CH-XM-2 d/p Transmitters with special modification to meet

MCA test requirements. Input range: 0 - 100" H20.

Output: 10 - 50 mA dc. Supply Voltage: 63 - 95 V dc.
.

1.2 EllGM-SAB-2 Gauge Pressure Transmitters with special modifications

to meet MCA test requirements. Input range: 0 - 100 psi.

Output: 10 - 50 mA dc. Supply Voltage: 63 - 95 V dc.

1.3 EllGH Gauge Pressure Transmitter with special modifications to

meet MCA test requirements. Input range: 0 - 1000 psi.

Output: 10 - 50 cA dc. Supply Voltage: 63 - 95 V dc.

1.4 Modifications required to meet MCA requirements are in Special

Instruction Sheet 1-00209 for E13 and Ell transmitters.

2.0 OBJECTIVE _

To detemine the perfomance characteristics cf the subject

transmitters wnen subjected to an MCA-Air-Steam Envirorcent.

.



A NRC Contract Nc. NRC-03-79-118
000gb Franklin Rzserrch Center FRC Project No. C5257 P ga

A Diwson of The Frankhn Institute FRC Assignment No.13 5g
20th and Race Streets. Phita . Pa 19103(215) 448 1000 FRC Task No. & 97/V98

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

NOTES:

6.0 TEST RESULTS

6.1 E130M-KAM2 d/o Transmitters
__

(Shifts referenced to 80F calibration)
-

Test Conditions 318F 0 90 psi (steam) 1 hr.
~

- Ref. 80F Unit No. 1 2 3 a 5 6 -

- Output Shift, t 0 50% output 4.2 -3.33 -0.73 -3.10 1.A3 -2.65 --

Zero Shif t, % .80 (2.73 -0.73 -0.42 1.45 -1.23-

_
Span Chance, t (-8.00f:-0.70 <0.10 -2.00 <0.10 -1.64 _

_

_
Te}t Conditions 288F 0 psia (steam) 12 hrs.

_

-1.10 (b5> -2.31Output Shift, % 0 50% output -4.60 -3.23 -2.32
- Zero Shift, % NT -2.73 -1.02 -3.30 -2.08 -2.50 -

Span Change, % NT -0.60 <0.10 QO -0.18 +0.13

Test Conditions 80F Return Approximately 13 hrs.

~ 0.10 -0.10 -0.85 +0.10 -1.28 +0.10Output Shif t, % 0 50% output +

_. Zero Shift, % +0.40 +0.35 -1.00 <0.10 -0.20 -0.58 _

Span Change, t -0.53 +0.55 +0.30 +0.24 -0.85 -0.20

NT -- Not Taken
_

,d 10 ' , y -

m NT!2rkrx d /$d 4w
a uay

A/ ^

- -

,[ b ""~ % f,

- A A uE1 & & om &
%L = 4 ?"ht / M M| &
,A nM & mn A

'

M Vo a-
~

0 4 -W ? M-
-

m-_a -
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5hA Diviuon of The Frankhn insatute FRC Assignment No.13
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. Vf7h[b

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $.

NOTES: .

We M '1kY
E & -- / J d Vw

'/ /-
,

A
0 f
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A NRC Contract N2. NRC-03-79-118
lj0brznklin R setrch Cent:r FRC Project N:.C5257 P g3

A Dwmon of The Frankhn Institute FRC Assignment No.13 |a
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. H7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. MI

EQUIPMENT ITEM NO. 45
D/P TRANSMITTER LOCATED IN THE CONTAINMENT
FOXBORO MODEL E13DHHSAHIMCA

REQUIRED OPERATING TIME: 60 MINUTES
TER CHECKSHEET NO. 45
LICENSEE REFERENCE (S): 639, 710

FUNCTION (PLANT ID): BORON INJECTION TANK DISCHARGE FLOW / MONITORING (IFI-51,
52, 53, 54)

LICENSEE SUBMITTAL: SCEW(S): I6, I7, 18 [12]

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

Qr, RT, P, H, CS, h S, (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sunnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, OL, Oc, 3d

System Consideration Review 4a, ab, 10, if, I;, if

Equipment Environmental Qualification Review L, LL, L , 50, 5;, 5f,
6Tr SL, Si, Sj

.

Installed TMI Lessons Learned Implementation 4a , 6u-

Equipment Sunnary

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

. .

-- _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ . _ _ _ _ _-___________________JTL



6~ NRC Contract N3. NRC-03 79-118
Il007tanklin Rxsetrch Cant r FRC Przject NO. C5257 PageJ

A Dr. mon of The Frankhn Institute FRC Assignment No.13 E |b
20th and Race Streets. Phila.. Pa 19103 (215) 4481M) FRC Task No. YM/WI

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. F,

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

1 Tne Licensee (hasf.... .~ Li provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

Qualification testing of equipment in progress
Other ( )

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 .)

d 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 jIII.a Exempt [
II.a Qualification Not Established 7AA.D Not in7 Cope
II.b Not Qualified IV Documentation Not Available,

_



NRC Contract N2. NRC-03-79118
A[ Franklin Research Center FRC Project No.C5257 Pag 3
000

o.13 2FRC Asalgnmen)N,6~7NYA DMuon of The Franklm Inshtute

FRC Task No. Y20th and Race Streets. Phda.. Pa. 19103 (215)448-1000

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

4

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 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:
X = CATEGORYNRC QUALIFICATION CATEGORY

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

or Replacement Schedule Justified A
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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A Division of The Frankhn Insettute FRC Assignment No.13 3a
20th and Race Streets, Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 4/ 9 7/WM

E,QUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

LICENSEE RESPONSE TO NRC SER

l
1

Y,"llD SI'EC.li-tC_ ll/LIDFtlT lih it'l'.it TOKE 5
CRED)T TDil RSSul6ED DIT. lit:7 UN 0;; TilESE
D F_N ICF_ S. TH ElR ll .E |s gr: 1 E R E tt C r.D F,Y.

(EFIE1(6ENCY Oi'E1(n7IN(, fvgo(,; DIikli5.

:



ps NRC Contract No. NRC-03 79-118
lj00U Frinkiin R:se:rch Center FRC Project N2.C5257 Page

A Dwmon of The Frankhn Institute FRC Assignment No.13 40
20th and Race Streets. Phila.. Pa. 19103(215) 448-l % 0 FRCTaskNo. WMWN

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

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 /
e ~ r c"--^ e %with the technical basis of the Licensee's position are

presented below.

Reason for Concurrence Reason for Non-Concurrence

g 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.

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.
available which completely per-
forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

.

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

.-. - - .
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! A Den of The Franklin institute FRC Assignment No.13 |al

20th and Race Streets. Phda.. Pa 19103(215) 448-1000 FRC Task No. L/ f 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $

EQUIPMENT ITEM NO. 46
D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT
TAYIDR MODEL 304TD00212
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 46
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CONDENSATE STORAGE TANK LEVEL / MONITORING (CLR-110,111)
LICENSEE SUBMITTAL: SCEW(S): 13, I2 [12]

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

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

INot stated, Not applicable
F
LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2 1

|

Licensee Response to NRC SER 3a, OL, L , Od-

System Consideration Review 4a, '2, t, " d , e e ,-- f4

4 ;f,Equipment Environmental Qualification Review 'ba . sh. Er - 9,1. c

"4 , Sh, Si, Sj -

Installed TMI Lessons Learned Implementation 6, Ob
Equipment Sumary

Maintenance and Replacement Schedule Sumary 72, ?b, %

- . -. - . --
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/* NRC Contract N . NRC-03 79-118
000Nnklin Rrsench Canta FRC Project N3. C5257 Pag 3

A Dr..sion of The Frankhn institute FRC Assignment N;.13 |b
FRC Task No.__ L/ 9]/(/9 f20th and Race Streets. Phda.. Pa 19103 (215) 448.tmo

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

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

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

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or 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 echedule 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 Examp*

II.a Qualification Not Established jIII.b Not inScope(
_

II.b Not Qualified IV Documentation Not Available
'

q

-

_ . . _ _ _ - . . . . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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A Dtvmon of The Franklin Instaute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1 2 0 FRC Task No. V 97/WI

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. V4 i

;

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = LEFICIENCJ

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 /Prossure 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
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life ,

'

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review X
IV Documentation Not Made Available
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A Divmon of The Frankhn Instuute FRC Assignment No.13 30
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. V 4 ~7/ W[

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. SS
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pEr nklin R:se:rch Center NRC Contract N2. NRC-03-79118
UQU FRC Project N2. C5257 Page

A DMsson oi The Frankhn institute
FRC Assignmentpiph7/ YY 4013

20th and Race Streets. Phila.. Pa. 19103 (215) 446-1000 FRC Task No. T

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M;

i

|

SYSTDI CONSIDERATION R,EVIEW

'

The Licensee has stated that this equipment item does not require i

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

Licensee's rationale has been evaluated and the reasons for concurrence /
nee-coretrrrence with the technical basis of the Licensee's position are

prasented 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
'--equences of a design basis intended safety function or accident

lent. Equipment Environ- -mitigating function.'

.-.acal 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

s simultaneously with the primary
equipment.

Equipment is not e'xposed to a Backup (equipment / system) is
harsh environment by the subject to a potentially disabling
accident it is intended to single active failure,
mitigate.
c r,. g e. NRC Quali ication Failure of the primary equipment can

,

Evaluation Category IIIb) compromise the ability of other
safety-related equipment to perform-s

_,,,_ Backup (eequipment/ system) iis its specified safety function.,

s
available which completely per-
forms the safety. function. The Pailure of the primary equipment can'

'
backup (equipment / system) is result in erroneous indication which
environmentally qualified and could mislead an operator., s

appears -to meet single active x .

s -

failure criterion. See note (1)7' _ Requirement for contiaced function-~

on page 4b. .(NRC Qualification ing throughout tha post-accident
Evaluation Cat'egory IIIa) period necessitates environmental-

,

N \' qualification. |
'-
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#x NRC Contract No. NRC-03 79-118 '

LNnklin Research Cant:r FRC Fr:: Ject N3. C5257 Page
A owmon of The Frankhn Institute FRC Assignment No.13 Ia 'd

,

Thh and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. 4 *l 1 --

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM N .D
'

'

,

EQUIPMENT ITEM NO. 47 - ;

D/P SWITCH LOCATED OUTSIDE CONTAINMENT
ITT BARTON MODEL 289A/199 '

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 47 '

LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): RHR PUMP MINIMUM FLOW CONTROLLER / PUMP PROTECTION

,_

(IFC-315, -325)
LICENSEE SUBMITTAL: SCEW(S): IS (12]

,

6

/

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

R, T, h RT, h H, CS, h S, (R), h I, h RPN, EXN, SEN, QI,,-RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2

Licensee Response to NRC SER 3a, 4L, Oc, 2 d --

System Consideration Review 4a, 05, 46, 4d, 4=, of

Equipment Environmental Qualification Review 52, 5b, Se, Od, 3w, 32,
5;, 55 Ei, 5j

.

Installed TMI Lessons Learned Implementation Oe, 05

Equipment Sumary

Maintenance and Replacement Schedule Sumary 7;, 75, ';

.~.
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'
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js . 2'kh and Race Streets. Phda.. Pa 19103 (115) 448 1000 FRC Task No. W f"7/VY
,

* *
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. V7

I

d9, |,

~
,.

d-

StMMARY OF LICENSEE RESPONSh TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:
'

,

.

N,.Tae' Licensee (hafs/W ..,4 provided a response to the SER concerns. |
' 7

g The Licensee (has/ hee-est) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE |

environmental service conditions.7
,

The Licensee has prosented 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

i

Qualification testing of equipment in progress :

Other ( )

t 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 .)

i

| 1 The Licensee states that the equipment item does not require qualification
|

| and/or should be exeepted from environmental qualification. |

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUAyON CATEGORY BASED ON REVIEN
- 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 t

II.a Qualification Not Established i If Lb Not in Scope I|

( II.b Not Qualified IV Documentation Not Available

| |

,

- . - - . ._ - - _ _ _ _ _ --. -- - --~ . . . - - - -



' NRC Contract No. NRC-03 79118
p#rankhn Research CenterUQ0 FRC Project No. CS267 Pa0*

FRC Assignment No.14(/ff 2A Dminon of The Frankhn Instnute

FRC Task No. t/97/20th and Race Streets. Phde . Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

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

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.a Equipment Qualified _

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review 3C

IV Documentation Not Made Available

.

--

, ,-
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

!
1

|

I
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4'Fr:nklin R: search Csnter
NRC Contract N 3. NRC-03-79-118

000U FRC Project N2. C5257 Page
A Dtvmon of The Frankhn Instaute FRC Assignment No.13 40
20th and Race Streets. Phda . Pa 19103 (215) 448 imo FRC Task No. V 4 7/Wb

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W7

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 Licensee's position are--- , -, a r r a nc a

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.

N 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. C;; .;te ii r

~ P T S.-(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,
available which completely per-
forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

.



4- NRC Contract N3. NRC-03-79-118
7LNU rznklin Rssench Centxt FRC Project N2. C5257 P g3

A Divmon of The Frankhn Institute FRC Assignment No.13 |a
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

EQUIPMENT ITEM NO. 48
LIMIT SWITCH LOCATED IN THE CONTAINMENT
NAMCO MODEL EA180

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 48
LICENSEE REFERENCE (S): 639, 898

FUNCTION (PLANT ID): PRESSURIZER PORV'S NRV-151, 152, 153/ VALVE POSITION
INDICATION

LICENSEE SUBMITTAL: SCEW(S): LSl-1 (12]

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

R,T,Qr, h P,H, S, (R), M, I, QM, RPN, EXN, SEN, QI. RPS, None,

Not stated, Not applicable

LISTINC OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sunsaary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sur. unary Forms 2

Licensee Response to NRC SER 3a, 25, 2;, 2d
,

System Consideration Review te, th, 50, ed. 40 ff-

5 f , ,6(2,Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, t
S;, 55, 51, Sj-

Installed TMI Lessons Learned Implementation Oe, W

Equipment Sununary

Maintenance and Replacecient Schedule Summary 7;, 7b, Y
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#~ NRC Contract N2. NRC-03 79-118
000 nklin Rrseirch Center FRC Project N3. C5257 Page

A Duen of The Frankhn Institute FRC Aasignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 448 IMO FRCTask No. W 7/4/98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

St.MMARY OP LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

[ Tne Licensee (has/h;; net)-provided a response to the SER concerns.

4 The Licensee (has/hrr n:t; specifically stated that the equipment is
qualified anW 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 egripment
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 M11s 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)

1.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

pI.aQualificationNotEstablished] III.b Not in Scope
,

II.b Not Qualified IV Documentation Not Available
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NRC Contract N . NRC-03 79-118
@BCErrnkiin a .earch Centeru FRC Project No. C5257 Page

'

A DMason of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Streets. Phile.. Pa.19103 (215) 4481000 FRCTask No. Vf 7/VM !

!

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8 |
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
i

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) X

,

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate X

Criteria Regarding Spray Satisfied'

Criteria Regarding Submergence Satisfied
ICriteria 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 1
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

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

| IV Documentation Not Made Available
!

-_. . - - - - . _ _ , . .-.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. Y
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h NRC Contract No. NRC-03 79-118
000hrenklin R: search Ccnter FRC Project No.CS257 Page i

A Division of The Frankhn Instteuse FRC Assignment No.13 50
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. // 9?/Mf/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .E[ !
|
|
i

EQUIPMENT ENVIRoleENTAL QUALIFICATION REVIEW

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

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 508-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.) |

! 1
- ! |

EQUIPMENT DESCRIPTION ! ! ! '

Equipment Type !MN ! Limit Switch !
! ! !
! !NAMCO Controls 1Manufacturer's Name !g#mcd ! !(5.2.2/-/-)
! ! ! i

'

Model Number (5.2.2/-/-) ! g f,- // % ! EA-180, Type 23 !
! ! !

,

Serial Number !go/y braal ! EA-180-11302,Rev.-D ! |
! ! !

Features / Mounting !p Wlpe 3
, Horizontal in Autoclave'(5.2.6/-/-) ; ;

. . .

! " ** * ** h d'/ Hb1 d fTeflon Tape used to f XJj seal conduit threads * See Note 1*

{ g

Not Applicable f
Location / Elevation CA- -#

Au r j y Not Applicable fEquipment ID No.

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

! o Report I/D Number f
Report ID Number A/e p N

g

Report Date ! yf . September 5,1978

M * ACME CLEVELAND DEVELOPMENT!
.f

Issued by f #se, S.
COMPANY I* r@ r #: *

Prepared for ! .

1 ## !NAMCO CONTROLS !

Referenced Reports
Not Stated

. . .

Qualification Method ! !
Sequential Test,

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

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! ! !
(5.2.5/2.2.9/2.2.9) ! !Make/ break contact !

! ! !
Operating Conditions ! ! !

2 5 Amps @ 100 Vdc !0(-/2.2.10/2.2.10) ! j
lodd/ Cycles / Voltage / ! (/ 1 !
Current /Freq. ! ! !

_ _ _ _ _ - - _ - _ _ - - - __ _



ps NRC .Oontract No. NRC 03 79-118
u00FFr:nkhn R:se:rch Ccnter FRC Project No.C5257 Pa08

A Divmon of The Frankhn Insstrute FRC Assignment No.13 5b
20th and Race Streets. Phde.. Pa. 19103 (215) 448-1000 FRC Task No. 4 f 7/Wf7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

Acceptance Criteria ! g! !W ~ ~"! Not Stated g( 5. 2. 5/2. 2.1/2. 2.1) !
! ! !

IAccuracy (5.2.5/-/-) ! ! Not Stated
! ! !

INumber of Specimens ! ! One (1)
e e e

Test Instruments Calibrated \/ Yes
! ! !

Safety Function (Active / ! ! !'

Passive) (-/2.1. 3/2.1. 3) ! b /R '! Active !
! ! !

gh 30 days :Test Duration (5.2.1/-/-) !

Accident Duration (Envir. ! ! !
N//*I ! Not Applicable :Above Normal) (5.2.1/-/-) !

1 ! !
Required Function Time ! / !Not Applicable !

! ! !
Test Sequence (General) ! A ! !

(5. 2. 3/2. 3.1/ 2. 3.1) ! 1 ! Inspection / Base line data g
: J ! Heat / Humidity Aging :

Test Sequence (NUREG-0588, ! ! Mechanical Aging g'

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

.

gSeismic testing g

1. Representative Sample ! ; jLOCA Simulation
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !

8. DBE Exposure ! ! !
| 9. Post-DBE Exposure ! ! !

10. Inspection ! ! !!

! ! !
Aging ! g g

e e
(5.2.4, 7.0/4.0/4.0) ! ~

Thermal Aging / Basis :M# j200 hours @200*Fper X

! ! ANSI draft std N278.2.1 jNote2
Material Aging ! ! !,

Evaluation (7.0/-/-) ! ! Not Stated
[ ! ! ! '

|
Materials Susceptible ! ! !

Not Stated
; (Thermal) (5.2.4, 7.0/-/-) ! ! t
! ! ! !

Radiation Aging, Type ! ! Gamma *

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

__ _



A I NRC Contract No. NRC-03-79118
000Errnkiin a:.e ,ca ccnier FRC proi.c!No. Csas7 pag. I

A Dwon oiThe Frankhn Institute FRC Assignm.nt No 13 Sc
20th and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task No. //k @[

]

EQUIPMENT ENVIRONMENTAL QUALIFIOATION REV!EW OF EQUIPMENT ITEM NO. _%f

_

NRC REQUIREMENTS DEFICIENCY

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

! ! !
! ! !

Radiation Aging, Dose (rd) ! p,/ 81d /A/ I 204 Megarads !. *
,

).

0.7 Megarads/ hour (Radiation Aging, Dose Rate !
g

Radiation Aging, Method ! ! !-

Test
3 g,

Materials Susceptible ! !
Not Stated

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

Operational Aging ! ! !
100,000 Actuation Cycles .(-/4.2/-) ! !

! ! !

Other Age Conditioning ! g/ ! I
Not Stated

(-/4.2/-) ! ! !
! ! !

Qualified Life Claimed / 1 g Alm!,,! None Claimed
Established (5.2.4/4.10/-) ! !.

e e e

478d;NotNormal Ambient Temperature Nsf5 Applicable
Normal Amoient Radiation ! ( ! Not Applicable

.Not Applicable f
j/Normal Ambient Humidity .

On-Going Surveillance and !p f g ,. sc, ! !
Pr m nt e Maintenance p Not Applicable

g
,

1 ! !
On-Going Analysis of ! ! !

'Fa lures and Degradation Not Appliciable

! ! !

#81I [ * Not Stated / Not Appicabl

k f 1Margin (NUREG-0588, Not Stated
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! ! |

'

2. Pressure (+104, ! ! !
10 psig max) ! ! !

3. Radiation ! ! !
! !(not required) !

y[ ! !4. Time (+104, +1 hour !
+ function time minimum) ! ! !

,

* Radiation aging and accident doses were combined in a single
Exposure prior to the LOCA Simulation.

1

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

- --
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00 Fr nkhn R:seirch Ccnter FRC Project No.C6257 Page

FRC Assignment No.NVf[ 5d |13A DMson of The Frankhn inerttute

FRC Task No. W20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

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

! ! ! '

ACCIDENT CONDITIONS 1 ! !
! ! !

IDCA/MSLB/HELE/ Uncontrolled ! ! !
/!O pfjLg ! LOCA/MSLB !(4.1, 4.2, 4.3.1, 4.3.3/

1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !
! ! !

Radiation Type ! M , . _ _ __ _ ! Gamma I
! ! !

!Radiation Dose (rd) ! 1.y 204 Megarads *
(4.1.2/1.4/1.4) !y ! !

! ! !
! I! gfyfpjag! 0.7 Megarads per hourRadiation Dose Rate (rd/hr)

! !Radiation Qual. Method
(5.3.1/-/-) ! ! Test !

! ! !
Proximity to Concentrated ! ! !
Radiation ;Not Applicable g

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

Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) g Not Stated g

! ! !
Radiation Dose (Normal + 1 ! !
Accident) (4.1.2/-/-) : !Not Stated

1 1 1

Plateout Dose Considered ! ! !
! ot Applicable gN(-/1. 48/1. 48) !

! ! !j
Ganuna + Beta Dose (cd) ! ! !

N(4.1.2/1.4.7/1.4.7) ! ! ot Applicable

* Radiation aging and accident doses were combined in a single
Exposure prior to the LOCA Simulation.

,

e

*=we--- = - . < ~ - - . ._e-



A NRC Contract No, NRC-03-79-118
ll00bnklin R: search Center FRC Project No. C5257 Page .

FRC Assignment No.1)L/Y 5eA Divmon of The Frankhn Instnute

FRCTask No. V77/20th and Race Streets. Phde.. Pa. 19103 (215) 448-tmo

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M'

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) 5'J3MITTAL DOCIMENTATION NOTE No.)

! ! !
ENVIROle(ENTAL PROFILE 1 ! !
Or ACCIDENT CONDITIONS !- ! !

! ! !
Rate of Temp./ Press. ! ! ll*F/8 psi /sec !
Increase ! ! !

! !!g-

! ! 340/ll5/100/3h4s !Peaks *F/paig/RH/ Time
*fff* * *

b * 140/-/-/2h4r *

'F/psig/RH/Timef 340/105/100/3 hrs f,Decrease To:

Decrease To: 'F/psig/RH/ Time ! ! 320/76/100/2 hrs !
! ! 300/57/100/lhr !

Decrease To: 'F/psig/RH/ Time ! ! 250/25/100/4 days !
! ! 150/10/100/25 days !

f

Equipment St.cface Tempera- 1 (f ! !
ture (MSLB) (-/1.2.5.C, ! ! Not Applicable 1

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

Spray Qualification Method ! / ! Test 1

b(5.3.2/1.3, 2.2.8/1.3, ! / ! !
2.2.8) ! ! !

!. .! !

[l,1Yyr/ oA,[EI
Spray Composition ! -*T i id/ water / sodium

/h,,p;.f.BorcActhiosulfate/sodiumhydroxf(4.1.4/1.3, 2.2.8/ ! ,

1. 3, 2. 2. 8) !l'[y/9-g ide
*

'~! !
2Spray Density (gpa/f t ) y,[ 0.15 f

Spray Duration ! ! 30 Days !
! ! !

Submergence Duration ! ! Not Applicable ! ,

(4.1.3/2.2.5/2.2.5) ! ! ! !
'

! ! !
,

In-Leakage Considered ! ! !
! (5. 2. 6, 5. 3. 2/-/-) ! ! Not Applicable !

! ! !
Time to Submergence ! ! Not Applicable !

! ! !
Dust Environment ! ( ! Not Applicable !
(-/2. 2.11/ 2. 2.11) ! \ ! !,

l

|

.!

-- . . - . . . . - . . - - . . - _ _ . - . . _ _ _ _ _ - - .
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A DMe>n of The Frankan Insetture FRC Assignment No.14 5ff
20th and Race Streets. Phde.. Pa. 19103(215) 448-1000 FRCTask No. 4J 9 7Nf P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

wres:
U

/. 7fu M M The switch was mounced

in the chamber in a horizontal position such that the lever shaft

pointed upwards. The switch was attached by means of a threaded

pipe. Teflon tape was used for sealing the pipe threads.*

+No attempt is made to qualify the connection method These test procedures. .

are based on the assumption that the user will ensure that no steam enters
the unit via this connection during an actual LOCA. "

?& k =s L d&% & W": A
'

(/ (/
2. G$.t m 4 s> &

v
~

_ '' Heat aging . The heat aging test consisted of holding the -

_ unit suspended over water in a tank ~at a temperature of 200 F -

_for 200 hours.+

+ Heat aging conditions were taken from ANSI Draft Standard N278.2.1
(Draf t 3, Rev. 0). The correlation between these conditions and
the qualified life is not known.

a,</ h W A A e.
a

2

e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

EQUIPMENT ITEM NO. 49
ELECTRICAL CONTROL CABLE LOCATED INSIDE CONTAINMENT
GENERAL ELECTRIC, MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 49
LICENSEE REFERENCE (S): 639, 3829, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CC8-1, CC6-1 [12]

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

H, h h h (R), h I, h RPN, EXN, SEN, QI,@ T, h RT, RPS, None,P,

Not stated, Not applicable

LISTING OF APPLICABLE CHEX'KSHEETS:

Contents Checksheet Page No.

| Equipment Item la

( Sunnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

|
Licensee Response to NRC SER 20, 2L, 3-, 3d-

| System Consideration Review I:, ib, 50, If, be U

I Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
5g, Sh, Si, 5j

.

Iru:talled TMI Lessons Learned Implementation 50, 55,

Equipment Sununary

Maintenance and Replacement Schedule Summary -7 2 , 75, ': --

_- __
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|b lA Dr..sion of The Frankhn Insuture
FRC Asaignment Ng.1}@IFRC Task No. VT&20th and Race Streets. Phda . Pa 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ff

|

l
l

StMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

I Tne Licensee (has/h:2 ::i) provided a response to the SER concerns.

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

Y The Licensee has presented information which shows there are no
,

'

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

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

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

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

|

1.a Qualified jII.c Qualified Life Deficiencyl
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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A Dives 6on of The Frankim Instnute

FRCTask No.20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 f

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

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

XAging Degradation Evaluated Adequately
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

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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Ponding Modification
II.a Equipment Qualification Not Established

i II.b Equipment Not Qualified
! II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified 1
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. _ff
i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW i

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

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

! ! !

EQUIPMENT DESCRIPTION ! ! !*

Equipment Type ![ W ! VN N, !
! ! 4'4 !,

Manufacturer's Name ! ! !
'

(5.2.2/-/-) ! ! !
! P- ! !

! !Model Number (5.2.2/-/-) ! '

! ! !
Serial Number ! ! !

! ! !
Features / Mounting ! ! !

(5.2.6/-/-) ! ! !

Connections / Interfaces !
(5.2.6/-/-) ! ! !

.$ Y .$ n 5Location / Elevation .

Equipment ID No. Mg /* [
. . .

QUALIFICATION REPORT ! ! !

(8.0/5. 0/5.0) ! ! !
Report ID Number ![f6 )(./f' ! [N W !

. . .

Report Date . g ,7 7 p g . [/7 Y
Issued by [ gg-R ,' '

8bPPrepared for .ggg .

Referenced Reports g['
.

. . .

Qualification Method ! ! !
,

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

1QUALIFICATION TEST PROGRAM ! ! -

Functional Test Description ! !c ; ^^ !
(5.2.5/2.2.9/2.2.9) ! ! M N"r'- !

O! ! !
Operating Conditions ! ! !
(-/2.2.10/2.2.10) ! ! hgh !

Load / Cycles / Voltage / ! ! !
Current /Freq. ! ! !

_ __ __ _ _-. _ _ _ . _ . -
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W

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ff

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

^""*R'";."a';'i' |k/# |mW e' |5 b-
1 ! #w.- !'

Accuracy (5.2.5/-/-) '. A/ .'
'

. .

b.%Number of Specimens ..

Test Instruments Calibrated \/ !

! / !Safety Function (Active / ! % /gPassive) (-/2.1.3/2.1.3) ! ! !

Test Duration (5.2.1/-/-) 8 g, (g(,,/gA,)

Accident Duration (Envir. ! ! !-

# !/ # '3 !Above Normal) (5.2.1/-/-) !

[Required Function Time !jy .

Test Sequence (General) ! ! !

(5.2.3/2.3.1/2.3.1) ! jf/ ! !
! ! !

,

!Test Sequence (NUREG-0588, ! ! '

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

l. Representative Sample ! ! !

2. Baseline Data ! ! !

3. Performance Extremes ! ! !
4. Thermal Aging ! ! I
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !

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

10. Inspection ! ! !
d ! !!

5 2 4, 7.0/4.0/4.0) y j .f- - j.

Thermal Aging / Basis

! Ii !Material Aging !
.IEvaluation (7.0/-/-) ! ! !

! ! ! ~

!Materials Susceptible ! ! 1 i

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !1J '

Radiation Aging, Type ! ! .

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y9

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

Radiation Aging, Dose (ed) /l/ 5 4 p, ),/ $

Radiation Aging, Dose Rate ! l !
! ! !
' '

Radiation Aging, Method !
. . .

Materials Susceptible ! ! !
(Radiation) (5.2. 4, 7.0/-/-) ! ! !

! ! !
Operational Aging ! ! n v 1

(-/4.2/-) ! ! !
. .

.,,.

Other Age Conditioning ! ) ! !

(-/4.2/-) ! V. ! !
! ! !

p"fja! gg M !Qualified Life Claimed / !
' "'! !Established (5.2.4/4.10/-) .

! ! !'

Normal Ambient Temperature ! ! j{/[/9- !
Normal Amnient Radiation ! ! !

!
Normal Ambient Humidity ! U g'

On-Going Surveillance and ! ! !
! !Preventive Maintenance ! *

(7.0/-/-) !/ ! !

On-Going Analysis of ! ! !
Failures and Degradation ! / ! !
(7.0/-/-) ! \/ ! !

! ! !
Margin (General) ! ! !

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

k I kMargin (NUREG-0588,
Cat. I) (-/3.2/-) ! ! !

.

1. Temperature (+15'F) ! ! !
; 2. Pressure (+10%, ! ! !

|

|; 10 psig max) 1 1 1

3. Radiation ! ! !'

(not required) 1 1 1

!4. Time (+10%, +1 hour ! !
(/ !' '+ function time minimum)

i
,

~-- - ~ ~ - - . . . . . _ _ , ,
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

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

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

Y OWN . 0
1.1, 1. 2, 1. 5/1.1, 1. 2, 1. 5) ! ! !

Radiation Type __,__;_ -
-- - - - -

_

Radiation Dose (rd) ! 4 1 j fo y fo (e !
(4.1.2/1.4/1.4) ! M k 7/0 ! !

.

.

Radiation Dose Rate (rd/hr') ! ! d.~7 f)//d !
Radiation Qual. Method . . .

(5.3.1/-/-) ! ! !
e e e

g[AProximity to Concentrated !
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

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

! ! !
Plateout Dose Considered ! ! !
(-/1. 48/1. 4 8) ! ! !

. . .

\[Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7) ! ! !

.

_ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Y_f
-

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

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

! ! !
Rate of Temp./ Press. ! ! !
Increase ! ! !

. . .

Peak 'F/psig/RH/ Time J tyg // ._, / //+y

Decrease To: 'F/psig/RH/ Time ! y'3 ! Md [/i -[ //f M. ! M.M

g
! !Decrease To: *F/psig/RH/ Time ! g

! In ! !

Decrease To: *F/psig/RH/ Time ! ! !
! ! !

Equipment Surface Tempera- ! !
_

!

gg p/s h J !ture (MSLB) (-/1.2.5.C, ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! [M !
2.2.8) ! ! !

. . .

kSpray Composition k % s8k ggpm hp

U;' t :n ' *'
i "%Mi*tli M s -+iy PM t->*- !! !

Spray Density (gpm/f t ) g jpgf g g2 .

Spray Duration ! ! //4 M . !,,

! ! !
Submergence Duration ! ! !
(4.1.3/2.2.5/2.2.5) ! ! / !

'! ! !
In-Leakage Considered ! ! !
(5.2.6, 5.3.2/-/-) ! ! !

! ! !
Time to Submergence ! ! !

! ! !
Dust Environment ! ! ( !

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

-

. _ _ _ __ _ - _ _ __.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 99
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4 9

2o __ ._ . _ _ _ _
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EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF FMU(9 MENT ITEM NO. _Ef

, tKY?ES: ,s
,

+| ,

s-)
s

TEST ITEMS
3

(1) Item 51 Box - 12" x Ic" x 6" witn hinged coves .
(1) Item 84 Eox - 23'| x 1S" ;c 6" with hinged dover.'

(2) Item 0823 - 1h ' Point ferm - Union Terninal Blocks Type
l ).' 6012 - N3 - AEP

,
8

1,
l' . 100 ft. Item 3123 - 15/C #12 A'do, Solid Copper Control Cable -

Continental' Wire and Cabla
|

3 ft. Item 422 2" Seal - T16ht Flexible Conduit .

20 ft. Item 3076 Triax Cable - Boston Insulated. Wire

20 f t. Aam 3075 d16 Awo, Twistod/ Shielded Pair - Boston
Insulated Wire

3075 M16 A'40, Iwate$hielded Pair - Continental20 ft. Item
Wire and Cable >

- 20 ft. Item 31217/C #12 AWG Solid Copper control Cable -
Cenarel Electric

,

,

i

n

'

,

Acceotance Criteria

8.1 The test items are expected to maintain the current and'

N

voltage specified in 5 3 above throughout the total test,

4 ,'

period. Should the leakage current of any individual test

' item :xceed 1 amp, post test examination shall determine if
,

I the cause was exte-nal. Final post test criteria shall then

be applied to the test item in question to determine if it
!

has passed or failed the test. The post test criterion4

i shall be a leakage current of no greater than 1 amp when the.

device is subjected to a hi-pot test,

t L--_-____ _ _ _ . _ _ _ - _ .
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1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ff

NOTES:

TABLE 6.1

Energized Throughout
Test Removed from Circuitry

TB-2 1,7,9 TB-2 3, 5, 11

TB-4 None TB-4 1, 3, 5, 7, 9, 11

GE-3 1, 3, 5, 7 GE-4 1,3,5,7 .

B7P-3 CP -4 1, 2 & Shield

B7P-4 CP-3 1, 2 & Shield

3X3

3X4

In view of the feet that the 600 V test source was of limited cepecity,
(50 me), o separate 600 V power source (1 KVA) wcs cpplied to the test
items following their cppcrent indicction of high leckcge. This was
initiated to confirm the extent of leckage current. Post test examination
revealed that this contributed to the severe tracking observed on TB-4.

Post test examination revected that cpparent difficulty with GE-4 and TB-2
,

was ccused by difficulties encountered with the cssocicted test leads used

| to connect the test items through the test chcmber well. All the test items
I except TB-4, CP-3, cnd CP-4 successfully pcssed a post test hipot test

cnd successfully pcssed the requirements of this test.

Views of the temiinal boxes, terminal blocks and cables citer the environ-
mental exposure are shown in Figures 6.2 through 6.5.

| .
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Idhrznklin R serrch Center FRC Prrject N2. C5257
A Dwision of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila-. Pa 19103 (215) 448 1000 FRC Task No. M ~I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 50 i

.

EQUIPMENT ITEM NO. 50
E/P TRANSDUCER LOCATED OUTSIDE CONTAINMENT
FISHER CONTROLS MODEL 546
REQUIR' D OPERATING TIME: NOT STATEDE

TER CHECKSHEET NO. 50
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): MAIN FEEDWATER FLOW CONTROL / VALVE MODULATION CONTROL

(EPT 210, 220, 230, 240)
LI";ENSEE SUBMITTAL: SCEW(S): S2 [12]

.

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

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

?
Not stated, Not applicable

I.ISTING OF APPLICABLE CHECKSHEETS_:

Checksheet Page No.
Contents

laEquipment Item

Surunary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, L , 3-, 30-
,

System Consideration Review 4a, 4L, 4c, 4d, 4=, 4I

Equipment Environmental Qualification Review sc, ;L, Sc, SJ, Sc, Sf,
5;, 55 Si, "j

Installed TMI Lessons Learned Implementation &, S -

Equipment Summary

Maintenance and Replacement Schedule Summary 'c , 7L, 7c

_



_ _ _

,

#% NRC Contrac. 0. NRC-03-79-118
UO rtnklin RIserrch Ccnt:r FRC Project N3. C5257 Page

A Dr..uon of The Frankhn Institute FRC Assignment o.1) |b
20th ead Race Streets. Phda . Pa 19103 (215) 448 1000 FRCTaskNo. 4 l/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 50

_

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

[ Tns Licensee (has/hme=zat) provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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 .)

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATIO;*ff.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 Q Exempt

M Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available '

__.



- - .- .

,

NRC Contract No. NRC-03-79118
00 Franklin Research Center FRC Project No. CS257 Pa08

FRC Assignment No.M438 213A Devwon of The FrankhnInstitute

FRC Task No. 4 9 ''20th and Race Streets. Phila.. Pa. 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 50
'

_. _

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate 1
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:

NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.c Equipment Exempt From Qualification 1
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

s

e

1

-
- e ~
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A Dms:on of Th.: Frankhn Institute FRC Asalgnment No.1/ 40
20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m FRCTask No. 491I48) A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 50

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 Licensee's position are

presented below.

Reason for Concurrence Reason for Non-Concurrence

1 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.

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.
available which completely per-
forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

.

. m -. - .--- . - . - ,- __ _ .--.__,.m -.. ~ , . .

_-.-%__ _ _ _ _ _ _ - . _ _ _ _ _ _ _ . _ _

_e- .
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. o sion of The FrankhnInstitute FRC Assignment No. p 5f
J)th and Race Streets. Phite.. Pa. 19103 (215) 44a lmo FRCTask No. 49'II498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

wrzs:

~PGR* (4719) .im. c x.a.xim 4 ,2xaoam EL.Du
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, Consequently, Fisher appurtenances such as the Type 546 electro pneumatic

_.

transducer and the Type 67FR supply pressure regulator have not been inde-
pendently subjected to the complete' and rigorous series of tests that would .
be required to establish qualification in accordance with existing industry
standards. It is not Fisher's intention to undertake any such qualification.
program for the valve appurtenances mentioned because, as stated, they are
not directly involved in performance of Safety-Mode capabilities of Fisher's
equipment.* -

TAa_ M cxe h em on e <J_

r \
-

a o
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O %'

A de J 54(o @h --
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u o i

\ .-k h J K c~% m :
~ m a,

!!Throughout the test the ST6 remained functional and was still ' perating-

o

and in very good physical condition at the completion of the test.i

After the test, the span of the unit was unchanged, but there was a
zero shift of about 3.3 psig. The test report concludes that the 546 :

-transducer would function both during and after an environnental
atmosphere (as described) for up to 13 hours. I

*-

Although the unit was still functioning at the conclusion of.the 13-
- hour test period, the report notes that exposure to such extreme

,

conditions for any length of time would necessitate exanination
- and/or replacement of all vulnerable components. The report does not

discuss appearance or condition of any of the " vulnerable components"
!, -of either the 546 test unit or the 67FR supply pressure regulator

i which was also inside the test chamber. " i

| .

: |
t .
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U$U Franklin Rese:rch Center FRC Pr: Ject No. C5257
A Dmson of The Frankhn Institute FRC Assignment No.13 1a
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. W '7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. El

EQUIPMENT ITEM No. 51
E/P TRANSDUCER IDCATED OUTSIDE CONTAINMENT
FISHER CONTROLS MODEL 546
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 51
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): MAIN STEAM PRESSURE RELIEF / VALVE MODULATION CONTROL

(EPT-213, 223, 233, 243)
LICENSEE SUBMITTAL: SCEW(S): 59 [12]

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

P,H,CS,hS, (R) , M, I, RPN, EXN, SEN, QI, RPS, None,R, T, RT,

Not stated, Not applicsble
:

LISTING OF AP1'LICABLE 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 1 , 3L, Sw, 3d

System Consideration Review 4a,4b,0;, 00, 4=, 42

Equipment Environmental Qualification Review Se, 1, b, 00, L 5f,i

5;, Sh, Si, Sj

Installed TMI Lessons Learned Implementation 52, Eb

Equipment Sununary

Maintenance and Replacement Schedule Summary L, IL, L

. _ _ _ _ _ _ __

_ _ __
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000hJ ranklin Rssetrch Cxnter FRC Project Ns.C5257 Page

A Dr.mn of The Frankhn Institute
FRC Assignment No.1)498 |b
FRC Task No. 49 7/2thh and Race Streets. Phila.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 51

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

/ Tne Licensee (hasAmammemme) provided a response to the SER concerns.*

,
.

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

The Licensee has presented information which shows there are no.

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment stodification

Eqaipment 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 providad 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 .)

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

|

.
-

. . - . . - . . _ . . -
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lj00 ranklinResearchCenter FRC Project No. C5257 Page

A DMsaon of The Franidin Institute FRC Assignment No.13 2
FRCTask No. 40)N49 820th and Race Streets. Phda.. Pa. 19103 (215)448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 51.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

XDocumented 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
Critoria 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

;

i II.a Equipment Qualification Not Established 1
II.b Equipment Not Qualified

II.c Equipment Satisfies All Requirements ExcepL 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

.

- e . . . _ _ . . ,_ ,,
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A DMiaon of The Frankhn Institute FRC Assignment No.33 4020th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRCTask No. 4*l7/49 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. F.1.
i

\

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 #-r ^^- urr- - ,'
non-concurrence with the technical basis of the Licensee's position are

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 i

lines. (NRC Qualification environmentally qualified and can
Evaluation Category IIIa) be exposed to a hostile environment

simultaneously with the primary
equipment.

Equipent 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.
'

available which completely per-
forms the safety function. 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 Qualification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

,

qualification.

!
,

. J __TTZ~ _ . . - _ - -
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A Dwisaon of The Frankhn Institute FRC Assignment No.13 4h
20th and Race Streets. Phita.. Pa. 19103(215) 448 1000 FRC Task No. 497/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.51

Reason for Concurrence Reason for Non-Concurrence

Tne equipment's accident miti- 1 Although backup equipment is avail-
gating function is completed able, it is not technically sound to

_ prior to the onset of the hostile relinquish defense-in-depth for this
environment. No a.'bsequent function.

functions are necessary. See

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

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

Resultant NRC Qualification performing its intended safety

Evaluation Category (IIIa/IIIb) function.

Note 1: The Licensee (has/ The rationalo presented by the

nas not) 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 )

LICENSEE STATEMENT

See page 3a of this checksheet.

EVALUATION OF LICENSEE STATEMENT

The Licensee has stated that no credit is taken for Main Steam Relief

Valves in either LOCA or HELB analyses. Nevertheless, these valves are routinely

used for decay heat rejection while in a steam-generator cooldown mode prior to

reaching a long-term cooling condition. They should be qualified for their

post-accident environment.

.

_.--..%~ -. ---_% ,,,%-w_, w-- .- - - . = , - . . . . . . .-_-,__w-.-



#x NRC Contract No. NRC-03-79-118
LO nklin R:seach Cent:r FRC Project No.C5257 Pag 3

3 5f, o, von of The Frankhn Insraure
FRC Assignment No. }4S8FRCTask No. 4M /Uth and Race Streets. Phda.. Pa. 19103 (215) 448-10m

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 51 1

1
1

|

I
NOTES:

PGR4 (471*0 a c :ruuam3 m muRL Iha
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,, Consequently, Fisher appurtenances such as the Type 546 electro-pneumatic
_

transducer and the Type 67FR supply pressure regulator have not been inde-
pendently subjected to the complete and rigorous series of tests that would .
be required to establish qualification in accordance with existing industry
standards. It is not Fisher's intention to undertake any such qualification _
program for the valve appurtenances mentioned because, as stated, they are
not directly involved in performance of Safety-Mode capabilities of Fisher's_
equipment.*
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$Throughout the test the 546 remained functional and was still operating
and in very good physical condition at the completion of the test.

_ After the te.t, the span of the unit was unchanged, but there was a
zero shift of about 3.3 psig. The testi report concludes that the 546

-transducer would function both during and after an enviroc= ental
atmosphere (as described) for up to 13 hours.

,

- |
Although the unit was still functioning at the conclusion of.the 13- i

I- hour test period, the report notes that exposure to such extreme
conditions for any length of time would necessitate examination I

- and/or replacement of all vulnerable compenents. The report does not
discuss appearance or condition of any of the " vulnerable components"

- of either the 546 test unit or the 67FR supply pressure regulator
which was also inside the test chamber. "

- - - - . . . _ - - _. . - - -L
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A Dmston of The Frankhn Institute FRC Assignment No.13 |c
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @

EQUIPMENT ITEM NO. 52
ELECTRICAL CONTROL CABLE LOCATED IN CONTAINMENT
CONTINENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 52
LICENSEE REFERENCE (S): 639, 3829, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CCl-1 [12]

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

h T, h RT, P, H, @ (R),h I, h 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 a , 5L, 3v, Jo

System Consideration Review '2, 'b, 0-, ed, 4=, si

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
Sg, Sh, 51, Sj

.

Installed TMI Lessons Learned Implementation Es , 65-
Equipment Summary

Maintenance and Replacement Schedule Summary %, 7L, 7c

___
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A NRC Contract Nr. NRC-03 79-118 )
000Erznklin R seirch Center FRC Project N3. C5257 Pag 3 !

FRC Assignment No.1)Y9[ lb IA Dmsson of The Frankhn insettute

FRC Task No. W'7/ |
20th and Race Streets. Phala.. Pa 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.fd |,

1

I
,

SUMMARY OF LICENSEE RESPONSES '10 THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

I Tne Licensee (has/ hee-mo t) provided a response to the SER concerns.

X The Licensee (has/h:2 ::t) specifically stated that the equipment is
qualified and/9r will function when exposed to the applicable DBE
environmental service conditions.

g The Licensee has presented information which shows there are no,

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency,

'
I.b Modification III.a Exempt

LII.a gua11fication Not Established] III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

(

;

! !
.__ __ _ _.___ _ 1
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. C

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

' |K
Qualified Life or Replacement Schedule Established (If Required) 1
Program Establishe3 to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) 1
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
-

o Peak Pressure Adequate
o Duration Adequa:,e

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

a = . - , . .
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A D6 mon of The Frankhn Institute FRC Assignment No 13 50
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. YY7kN

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.fcR

_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !

EQUIPMENT DESCRIPTION ! ! !*

Equipment Type ! [e ! VN A24 4 , !"

Manufacturer's Name
['(5.2.2/-/-) !

Model Number (5.2.2/-/-) ! | ! !
! ! !

Serial Number ! ! !
! ! !

Features / Mounting ! ! !
(5.2.6/-/-) ! ! !

Connections / Interfaces !
(5.2.6/-/-) ! ! !

! ! !-

Location / Elevation ! ! # !
* e, e

Equipment ID No. /s< g /+ - [
! ! !

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

. $. f 5 J y f" ! J. N d W !Report ID Number
e i

gyg. /7 fReport Date .

y [ gg-R ,' 'Issued by

8bP; Prepared for ggg .

Referenced Reports g['
.

, . .

!Qualification Method ! ! 7 ,,
' (5.1, 5.3/2.1, 2. 4/2.1, 2. 4) ! ! ! >

! ! !~ %
' '

QUALIFICATION TEST PROGRAM !
Functional Test Description .c'----. .

(5.2.5/2.2.9/2.2.9) ! !MN ' !-

! ! !
Operating Conditions ! ! !
(-/2.2.10/2.2.10) ! ! h(?(#4Ld/ !

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

,

'

~ ~ ' ^ ~ ~ --

.- _ . _- --



#s NRC Contract N . NRC-03-79-118
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A Dw on oi The Frankhn institute
FRC Assignmenj,Ng.13y 7 7kN[ Sb

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. del

_

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

2 /2 2. 2 .'.

!' *! ! #%-

Accuracy ( 5. 2. 5/-/-) A/ .'
' '

. . .

deg,,Number of Specimens f ..j.

Test Instruments Calibrated ! \/ W ''

! ! (.] !

! / !Safety Function (Active / ! 4 //gPassive) (-/2.1.3/2.1.3) ! ! 1

Test Duration (5.2.1/-/-) . /t/ g, (gg,M)

Accident Duration (Envir. ! ! !-

#'3 M !Above Normal) (5.2.1/-/-) ! !
, . .

[jygRequired Function Time ...

.. .

Test Sequence (General) ! ! !

(5.2.3/2.3.1/2.3.1) ! jf/ 1 !-

! ! !

Test Sequence (NUREG-0588, ! ! '!
' ' 'Cat. I) (-/ 2. 3.1/-)

l. Representative Sample ! ! !

2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !

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

10. Inspection ! ! !
d ! !!

4, 7.0/4.0/4.0) y j f- - j..

Thermal Aging / Basis ! ! .

! ! !
Material Aging ! ! Ii 1

lEvaluation (7.0/-/-) ! ! ! .

1 ! !
!Materials Susceptible ! ! l i

'

(Thermal) (5. 2.4, 7. 0/-/-) ! ! !
l ! I

||
'

Radiation Aging, Type ! ! .



o |

' NRC Contract No. NRC-03-79-118
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A Dn.uon of The Frankhn Insnture FRC Assignment)fo.13 $C
2Uth and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task No. Y9 7!VM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. dIJ

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NCfrE NO.)

! ! ! |
. . . )

Radiation Aging, Dose (rd) /$/ ,j l

p,

Radiation Aging, Dose Rate ! l

! ! !
' '

Radiation Aging, Method j !
,

. . .

Materials Susceptible ! ! !

(Radiation) (5.2.4, 7.0/-/-) 1 ! !
! ! !

Operational Aging ! ! ic // !

(-/4.2/-) ! ! !
- . . .

.,,. .

Other Age Conditioning ! ) !- !
(-/4.2/-) ! G. ! !

! ! !

p'f u! gg f@ !Qualified Life Claimed / !
' ~'! !Established (5.2.4/4.10/-) ..

! ! !
! g//9- !Normal Ambient Temperature ! '

Normal Amoient Radiation ! ! |
1

Normal Ambient Humidity y g* ' '

. . .

On-Going Surveillance and ! ! !
! !Preventive Maintenance ! *

(7.0/-/-) ./ '
.

On--Going Analysis of ! ! !
Failures and Degradation ! / ! !
(7.0/-/-) ! \/ ! !

! ! !
Murgin (General) ! fpf- ! !
(6.0/3.0/3.0) ! ! !

! ! !
Margin (NUREG-0588, ! I ! !

Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+101, ! ! !

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

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

(/ !' '+ function time minimum)

-
.
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A Divmon of The Franklin insinute FRC Assignment No.13 5d20th end Race Streets. Phde., Pa. 19103 (215) 6 1000 FRC Task No. 4/97/V9/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR i

I(DOR /0588-I/OS98-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

ACCIDENT CONDITIONS 1 1 !
! ! !

bW b1 .

1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

Radiation Type
, / - - - - - - - -

. . .

Radiation Dose (ed) ! 4 1 le 1j fo y f o
(4.1.2/1.4/1.4) ! M O 7/0 ! !

..
.

Radiation Dose Rate (rd/hr) ! ! d.~7 D/d !
Radiation Qual. Method . . .

(5.3.1/-/-)' ! ! ! |

. . .

Proximity to Concentrated g
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !-

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

! ! !
Radiation Dose (Normal + 1 ! !
Accident) ( 4.1. 2/-/-) ! ! !

! ! !~

Plateout Dose Considered ! ! !
(-/1. 48/1. 48) ! ! !

. . .

\[Gansna + Beta Dose (rd)
(4.1. 2/1. 4. 7/1. 4. 7) ! ! !

|

|

|
,

|
*

. - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - -
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1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.f.al- I

|

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

! ! !
E!NIROtEENTAL PROFILE 1 ! !
OF ACCIDENT CONDITIONS ! ! !

! ! !
Rate of Temp./ Press. ! ! !
Increase ! ! !

Peak: 'F/psig/RH/ Time J t/g ff / /My

Decrease Tw 'F/psig/RH/ Time ! $'A ! g2<$ o / / 9[ - / ff g h , g 4,d
.

g.

Decrease To: *F/psig/RH/ Time ! ! !
! [ ! !

Decrease To *F/paig/RH/ Time ! ! !
! ! !

Equipment Surface Tempera- 1 !
_

!

gg p/s /.e4ture -(MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! [M !
2.2.8) 1 ! !

. . .

Spray Composition k'6ag.S k kgp p m & _7_p

k h3 2. ) p~ n 1-n ;! .

2 .Spray Density (gpm/f t ) .jgjf f f

Spray Duration ! ! / / 4.,/4 o . [g
! ! !

Submergence Duration ! ! !
( 4.1. 3/ 2. 2. 5/2. 2. 5) ! ! !

'! ! !
In-Leakage Considered ! ! !
(5.2.6, 5.3.2/-/-) ! ! !

! ! !
Time to Submergence ! ! !

! ! ! |
Dust Environment ! ! ( !

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

- _ _ _ - _ _ _ _ - _ _ _ _ _
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D. uon of The Frankhn Institute
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f2

NOTES:
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A Dmsson of The Franidm instituie FRC Assignment No.13 5g
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5_.A

|
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A Diviuon of The Frankhn insatute FRC Assignment No.13 5h
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

2o .- - - -..__ _ _ _.

NOTES: 5
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13 5iFRC Assignment No.IW l'
A Divison of The Frankhn insmate

FRC Task No. V920th and Race Streets. Pha.. Pa. 19103 (215) 44810n0
/

ECdlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

NOTES:

TEST ITEMS

(1) Item 51 Sox - 12" x 12" x 6" with hinged cover.
(1) Item S4 Eox - 18, x 13" x 6" with hinged cover."

(2) Item 0823 - 12 Point Penn - Union Terminal Blocks T:rpe
6012 - N3 - AEP

100 ft. Itam 3123 - 15/C #12 A'40, Solid Copper Control Cable -
Continental ' dire and Cable

3 ft. Item 422 2" Seal - Tight Flexible Conduit

20 ft. Item. 3076 Triax Cable - Boston Insulated 741re
20 ft. Item 3o75 #16 AWG, Twisted / Shielded Fair - Boston

Insulated ' dire

20 ft. Item 3075 #16 A'4G, Twisted /3hielded Pair - Continental
'41re and Cable

20 ft. Item 31217/C #12 N4G Solid Copper Control Cable -
Genarol Electric

Acceotance Criteria

8.1 The test items are expected to maintairs the current and

voltage specified in 5.3 above throughout the total test

period. Should the leakage current of any individual test

' item exceed 1 amp, post test examination shall determine if

the cause was external. Final post test criteria shall then

be applied to the test item in question to determine if it
has passed or failed the test. The post test criterion

shall be a leakage current of no greater than 1 amp when the

device is subjected to a hi-pot test.

.

- - _ - - - - _ _ - _ _ - _ _ - . _ - _ --
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A Diven of The Frankhn institute FRC Assignment No.13 5j
20th and Race Streets. Phde.. Pa. 19103 (215) 448-IMO FRC Task No. 4477/l/9I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.8

NOTES:

7.13'.3 5.I

Ena.gized hreu:heut
est Re.7.cved fr:m Cir:uit:y~

E-2 1, 7, 9 T3-2 3, 5, 11

T3-4 Ncne T34 1, 3, 5, 7, 9, 11

GE-3 1, 3, 5, 7 GE-4 1, 3, 5, 7

B7P-3 CP-4 1, 2 & Shield

B7P-4 CP-3 1, 2 & Shield

3X3

3X4

In view of the feet that the 600 V test source was of limited ecpacity, -
(50 me), o separate 600 V power source (1 KVA) wcs cpplied to the test
items following their cppcrent indicction of high leckcse. This was
initiated to confirm the extent of le&cge current. Post test excmination
revecled that this contributed to the severe trccking observed on TB-4.

Post test excmination revealed that cppcrent difficulty with GE-4 and TB-2
was ccused by difficulties encountered with the cssccicted test leads used
to connect the test items through the test chcmber well. All the test items
except TB4, CP-3, cnd CP-4 successfully pcssed a post test hipot test
end successfully pcssed the requirements of this test.

Views of the terminal boxes, terminal blocks cnd ecbles citer the environ-
mental exposure cre shown in Pigures 6.2 threugh 6.5.

.

_ _ _ _ _ _ - - --
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Q|JbJ ranklin Resenrch Center FRC Project No. C5257 P g3

A Dmon of The Frankhn Institute FRC Assignment No.13 1o |
20th and Race Streets. Phila . Pa 19103 (215) 44 4 1000 FRC Task No. 49 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O l

EQUIPMENT ITEM NO. 53
ELECTRICAL CONTROL CABLE LOCATED OUTSIDE CONTAINMENT

,

CONTINENTAL WIRE, MODEL NOT STATED |
REQUIRED OPERATING TIME: 24 HOURS '

TER CHECKSHEET No. 53
LICENSEE REFERENCE (S): 3829
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CC9-1, CC2-1 [12]

.

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

I, h RPN, EXN, SEN, QI,P,H,CS,hS, RPS, None,(R), M,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 2e, 2., , Ou, 3d

System Consideration Review I;, IL, "O, If, I;, If

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
Sg, Sh, Si, 5j

Installed TMI Lessons Learned Implementation 0., Ob

Equipment Summary
|

|Maintenance and Replacement Schedule Summary 72, ~'5 '"
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A Dms.on of The Frankhn Institute
FRC Assignment No.1)/9f- |b
FRC Task No. VDM20th and Race Streets. Phita. Pa 19103(215) 448 10 @

. -

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. (34

j SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

,

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

1 The Licensee (has/.m .~w specifically stated that the equipment is
i qualified andkr will function when exposed to the applicable DBE

environmental service conditions.

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

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

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

Corrective action specified by the Licensee:
.

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source

; Verify qualification by additional (testing / analysis)
{ Equipment relocation to a mild environment

Qualification testing of equipment in progress
Other ( )

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

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

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

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

I.a Qualified hI.c Qualified Life DeficiencyJ
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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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

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

' M
Qualified Life or Replacement Schedule Established (If Required) X

.

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) 1
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
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified X
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available'

i

__
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A NRC Contract Nr. NRC-03-79-118
I (100hrink!!n R1 search Ccnter FRC Project No.C5257 Page

A Divmon of The Franklin Instnute FRC Assignment No.13 5a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. V 97kN

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !

EQUIPMENT DESCRIPTION ! ! !*

Equipment Type ! /~W ! VN N. !
! ! 4'6 !,

Manufacturer's Name ! ! !
'

(5.2.2/-/-) !

Model Number (5.2.2/-/-) ! ! !
! ! !

Serial Number ! ! !
! ! !

Features / Mounting ! ! !

(5.2.6/-/-) ! ! !

Connections / Interfaces ! !
(5.2.6/-/-) ! ! !

! ! !
Location / Elevation ! ! # !

, ee

Equipment ID No. ! Mg /+ . [ !'

! ! !
QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number .ijf S JC/ P" ! f. M d N !

e e e

Report Date . gggy [ /7 ~7['

Issued by [ gg R ,' '

//'8 P hPrepared for ggg .

Referenced Reports ! g[
! ! !

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

! ! !
QUALIFICATION TEST PROGRAM ! ! " !
Functional Test Description ! ! r = ^^ 0 # !
(5.2.5/2.2.9/2.2.9) 1 1 M NM r -s ! .

! ! !
Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! "# I
toad / Cycles / Voltage / ' ' '

Current /Freq. ! ! !

. _ _ _

_ _ _ .



A NRC Contract No. NRC-03-79-118
0000 Franklin R:se:xch Center FRC Project No. C5257 Page

FRC Assignmenj,Ng.13Y 7 7kk[
A Dev. . on of The Frankhn Institute 5b
2t)th and Race Streets. Phda.. Pa. 19103 (215) 448-la FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

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

! ! !
Acceptance Criteria ! ! !g,j
( 5. 2. 5/2. 2.1/2. 2.1) [ ! !g '..

'
1! ! N -

Accuracy (5.2.5/-/-) ! ! A/ !
. . . .

Number of Specimens %[ N
.

Test Instruments Calibrated V

! / !Safety Function (Active / ! -

Y ! M/ !Paasive) (-/2.1. 3/ 2.1. 3) !
. . .

Test Duration (5. 2.1/-/-) /1/ /Y- g p, (gg,M)
. . .

Accident Duration (Envir. 1 1 !-

/ # '3 ! M !Aaove Normal) (5.2.1/-/-) !

[Required Function Time jy ..

. . .

Test Sequence (General) ! ! !
(5. 2. 3/2. 3.1/ 2. 3.1) ! jf/ ! 1-

! ! !
,

Test Sequence (NUREG-0588, ! ! '!
' ' 'Cat. I) (-/ 2. 3.1/-)

l. Representative Sample
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! ! !
6. Wear Aging ! ! !
7. Vibration /Ssismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! ! !

5 2 4, 7.0/4.0/4.0) y p ..

Thermal Aging / Basis M
Material Aging ! ! Ii !

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

Materials Susceptible ! ! I i !

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

i/
Radiation Aging, Type ! ! '

.

__ __ - _ _

---
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#- NRC Contract No. NRC-03-79-118
lj00 nklin Research Center FRC Project No. C5257 P g3

A Dmuon of The Frankhn Instituta FRC Assignment No.13 $C
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRC Task No. 99 -)/W/-

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $

DEFICIENCY
NRC REQUIREMENTS ,

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

Radiation Aging, Dose (rd) /$/ j. 4
Radiation Aging, Dose Rate ! f ! !

! ! !
' ' '

Radiation Aging, Method {
.

. .

Materials Susceptible ! ! !

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

!Operational Aging ! ! n //

(-/4.2/-) ! ! !
. . .

.,,. .

Other Age Conditioning ! '

) !. 1

(-/4.2/-) ! G. ! !
.

. .

p"fja! gg M !Qualified Life Claimed / !
'''! !Established (5.2.4/4.10/-) .

! ! !

! g[/d-- !Normal Ambient Temperature ! '

!Normal Amoient Radiation ! ! ;
j !Normal Ambient Humidity ! U ! g

! ! !
'

On-Going Surveillance and ! !

Preventive Maintenance ! !* .

(7.0/-/-) !/ !

| On-Going Analysis of ! ! !

| Failures and Degradation ! ,j ! !
(7.0/-/-) ! y ! !

! ! !

j Margin (General) ! fj./- ! ,!

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

,

Margin (NUREG-0588, ! I ! !

| Cat. I) (-/3.2/-) ! ! !

1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !

3. Radiation ! ! !

(not required) !
.

! !
!4. Time (+ 10 % , +1 hour ! !

(/ !' '+ function time minimum) -

- - . - . .. . . _



A NRC Contract No. NRC-03-79-118
000hr:nkhn Research C:nter FRC Project N2.C5257 Page

A Divmon of The Frankhn insutute FRC Assignment No.13 5d
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. /-/ 9'7/V#

- -

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.@

|

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

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

4 1 #N b !.

1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

Radiation Type
_ / = --- 3

-

__._g_-
! ! !

Radiation Dose (ed) ! ! f fo y /o 6 !
(4.1.2/1.4/1.4) ! ! !

.

. ,

Raciation Dose 5 tate (rd/hr) ! f L2,! d 7 D/d !
Radiation Qual. Method #. . .

(5.3.1/-/-) ! ! !
. . .

Proximity to Concentrated 8
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6)

* ! ! !
! ! !

Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

! ! !
Radiation Dose (Normal + 1 ! !
Accident) (4.1.2/-/-) ! ! !

! ! !-
Plateout Dose Considered ! ! !
(-/1. 48/1. 48) ! ! !

. . .

\[Ganuna + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7) ! ! !

1

i

6

- . _ . . . _ _ _ _ . . -- . _ . . . . - _ . _ _ _ - - _ . . _ _ - . , , . . _ . . . ._
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A NRC Contract N3. NRC-03-79-118
IJ00hranklin R: search Ccnter FRC Project N3. C5257 P g?

A Dmsson of The Franklin Insnture FRC Assignment No.13 5e
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRC Task No. 48O'7/V9F

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

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

! ! !
EINIRONMENTAL PROFILE ! ! !
OF ACCIDENT CONDITIONS ! ! !

! ! !
Rate of Temp./ Press. ! g! !
Increase ! f ! !

, e .

Peak *F/psig/RH/ Time Jt./g // - / /M
Decrease To: "F/psig/RH/ Time ! ! Md[/ - [ //d' M ! M-

i i ! !
Decrease To: 'F/psig/RH/ Time ! ! ,!

! ! !

Decrease To: *F/psig/RH/ Time ! ! !
! ! !

Equipment Surface Tempera- ! !
_

!

gj g/e h 4 !ture (MSLB) (-/1.2.5.C, ! !
,

2.2.6/1.2.5.C, 2.2.6) 1 ! !
! ! !

'

Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! [M !i

2.2.8) ! ! !
! ! !

!yppm h !Spray Composition ! p

C;' t :# *'
i ! M}t f-Ib .s-+ i

*

,
3

y'*

2 e
'

i Spray Density (gpm/f t ) y e,

Spray Duration ! ! //4 M . !
! ! !

Submergence Duration ! ! !
(4.1.3/2.2.5/2.2.5) ! ! !

' !! !
In-Leakage Considered ! ! !
(5.2.6, 5. 3. 2/-/-) ! ! !

. . .

| Time to Suomergence k ! k
! ! !

Dust Environment ! ! ( !

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

.

i

L
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13 5fc. on of The Franidin Insntute
FRC Assignment No.UVf[FRC Task No. 4F.Jth and Race Streets. Phda. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.G

|

NOTES:
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tiOBEranklin Research Center FRC Project No. C5257 Pag 2

A Division of The Frankhn Insntute FRC Assignment No.19 5i
20th and Race Streets. Phde . Pa. 19103 (215) 448-1000 FRC Task No. 4f7/V9f

EC'.IIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

NOTES:

ri.3T ITDt.3

(1) Item 51 Box - 12" x 12" x 6" with hinged cover.
(1) Itam 34 P.ox - 18" x 1S" x 6" with hinged eover.

(2) Item 0823 - 12 Point Penn - Union Terminal Biceks Type
6012 - N3 - AEP

100 ft. Itam 3123 - 15/C #12 AWo, Solid Copper Control Cable -
Centinental Wire and Cabid

3 f t. Item 422 2" Seal - Tight Flexible Conduit

20 ft. Item 3076 Triax Cable - aoston Insulated. Wire
20 ft. Item 3075 #16 AWo, Twistod/ Shielded Fair - Boston

Insulated Wire

20 ft. Item 3075 #16 AWG, Twisted / Shielded Pair - Continental
Wire and Cable,

20 ft. Item 3121 7/C #12 AWG Solid Copper Control Cable -
Genarol Electric

Acceotance Criteria

8.1 The test items are expected to maintain the current and

voltage specified in 5 3 above throughout the total test
i

! period. Should the leakage current of any individual test

item exceed 1 amp, post test examination shall determine if

the cause was external. Final post test criteria shall then

be applied to the test item in question to determine if it
has passed or failed the test. The post test criterion ,

shall be a leakage current of no greater than 1 amp when the

device is subjected to a hi-pot test.



phr:nidin Research Center NRC Contract No. NRC479-118
UO0 FRC Project No,CS257 Pag 3

A DMsaon of The Frankhn Institute FRC Assignment No.13 5j
20th and Race Streets. Phtia.. Pa. 19103 (215) 448 1000 FRC Task No. 99?k 9 f

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _d.3 |,

NOTES:

7.'- 3'. E- 6 . l

Ener-izec ~nrou:heur
Test Remcved from Cir:uit:y

|
.

TE-2 1, 7, 9 T3-2 3, 5, 11

T3-4 Ncne T34 1, 3, 5, 7, 9, 11

GE-3 1, 3, 5, 7 G E-4 1, 3, 5, 7 .

B7P-3 CP-4 1, 2 & Shield

B7P-4 CP-3 1, 2 & Shield
.

3X3
.

3X4

In view of the feet that the 600 V test source was of limited cepacity,
(50 mc), a separate 600 V power source (1 KVA) was cpplied to the test
items following their oppcrent indicction of high leckcse. This was

- initiated to confinn the extent of leckage current. Post test examination
revecled that this contributed to the sevem trccking observed on TB-4.

Post test examination revected that cppcrent difficulty with GE-4 and TB-2
was ccused by difficulties encountered with the essocicted test leads used
to connect the test items through the test chcmber well. All the test items
except TB-4, CP-3, cnd CP-4 successfully pcssed a post test hipot test,

cnd successfully pcued the requirements of this test..

Views of the terminal boxes, terminal blocks cnd ccbles citer the environ-,

mental exposure are shown in Figures 6.2 through 6.5.

1

I
,

'

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

~
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TECHNICAL EVALUATION REPORT

REVIEW OF LICENSEES' RESOLUTION OF OUTSTANDING ISSUES
FROM NRC EQUIPMENT ENVIRONMENTAL QUALIFICATION
SAFETY EVALUATION REPORTS (F-11 and B-60)

INDIANA AND MICHIGAN ELECTRIC COMPANY

DONALD C. COOK NUCLEAR PLANT UNIT 1 VOL. 2 0F 2

NRC DOCKET NO. 50-315 FRC PROJECT C5257

NRC TAC NO. 42460 FRC ASSIGNMENT 13

NRC CONTRACT NO. NRC-03-79-118 FRC TASK 497

Prepared by
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Prepared for

Nuclear Regulatory Commission
Washington, D.C. 20555 Lead NRC Engineer: N. B. Le

P. Shemanski

October 28, 1982

. This report was prepared as an account of work sponsored by an agency of the United States

| Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for any third party's use, or the results of such use, of any information, appa-
ratus, product or process disclosed in this report, or represents that its use by such third
party would not inf ringe privately owned rights.

A

Franklin Research Center
Pl0050 bCDd COPY of XA t ' A Division of ne Franklin Institute

" "A
_ , - - -

, - _ _ . _ _ _ _ _



TECHNICAL EVALUATION REPORT

REVIEW OF LICENSEES' RESOLUTION OF OUTSTANDING ISSUES
FROM NRC EQUIPMENT ENVIRONMENTAL QUALIFICATION
SAFETY EVALUATION REPORTS (F-11 and B-60)

l
INDIANA AND MICHIGAN ELECTRIC COMPANY

DONALD C. COOK NUCLEAR PLANT UNIT 1 VOL. 2 0F 2

NRC DOCKET NO. 50-315 FRC PROJECT C5257

N RC TAC NO. 42460 FRC ASSIGNMENT 13

NRC CONTRACT NO. NRC-03-79-118 FRC TASK 497

Prepared by

Franklin Research Center
20th and Race Streets
Philadelphia, PA 19103 FRC Group Leader: S. Pandey

Prepared for

Nuclear Regulatory Commission
,

Washington, D.C. 20555 Lead NRC Engineer: N. B. Le'

P. Shemanski

October 28, 1982

j This report was p epared as an account of work sponsored by an agency of the United States
|

Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for any third party's use, or the results of such use, of any Information, appa-
ratus, product or process disclosed In this report, or represents that its use by such third
party would not infringe privately owned rights.
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A NRC C ntract NO. NRC-03-79-118
000hranklin Research Center FRC Project No. C5257 P g2

A Division of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19133(215) 44& 1000 FRC Task No. @7

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

EQUIPMENT ITEM No. 54
ELECTRICAL CONTROL CABLE LOCATED INSIDE CONTAINMENT
CONTINENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET No. 54
LICENSEE REFERENCE (S): 639, 3829, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CC7-1, CCS-1 (12]

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

h T, h RT, P, H,hhh (R), I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Surunary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3;, 3b, E, 3d -

System Consideration Review it, Ib, 40, 00, 44, Of

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,
5g, Sh, 51, Sj

.

Installed TMI Lessons Learned Implementation 50, 05-

Equipment Sununary

Maintenance and Replacement Schedule Summary h, 7b, 'O

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



4 NRC Contract N2. NRC-03-79-118
000U Frinklin R:serreh Ccnter FRC Project No. C5257 Page

A Duen of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streeta. Phila . Pa 19103(215) 448-1000 FRC Task No. (/977V97

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.JV

SIMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

X. Tne Licensee (has/';; ..eM provided a response to the SER concerns..

g The Licensee (has/h: r.st) specifically stated that the equipment is
qualified andAmr 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 specif'.ed by the Licensee:

Equipner.t 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

N a Qualification Not Establishedl III.b Not in Scope

II.b Not Qualified
_

IV Documentation Not Availabler

-'--L__-~ -- . _ _ -

~ ~
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NRC Contract No. NRC-03-79-118 !

BC Frankhn Research Center FRC Project No. C5257 PaGe |

A Dvmon of The Frankhn Institute FRC Asaignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 4481n00 FRC Task No. Vf 7/ V9 P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 42/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Mequate Similarity Between Equipment and Test Specimen Established

XAging Degradation Evaluated Mequately
Qualified Life or Replacement Schedule Established (If Required) 1
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) X
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Mequate
-

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

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfiedi

Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

j (If Any) Satisfied 1
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 Qualified
| 1.b Equipment Qualification Pending Modification,

II.a Equipment Qualification Not Established 1
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justifiedi

III.a Equipment Exenpt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

. _ . . _ _ _ -
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A Dtvmon of The Frankhn Institute FRC Asaignment No.13 50
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. Y 9~/NM

'
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d i
i
1

EQUIPMENT ENVIRONMENTAL QUALIFICJTION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! !*

Equipment Type ! L/' e ! VN A24-C- , g

Manufacturer's Name . .

I(5.2.2/-/-) ! ! !
! /W ! !

Model Number (5.2.2/-/-) ! | ! !
! ! !

Serial Number ! ! j !
! ! v !

Features / Mounting ! ! !

(5.2.6/-/-) ! ! !

Connections / Interfaces kM
- (5.2.6/-/-) ! ! !

G #MM I!
! !Location / Elevation- !

. . * .
~L A -

Equipment ID No. !/44.g/+-. . [ g .

! 1 !
QUALIFICATION REPORT ! ! !
(8.0/ 5. 0/ 5. 0) ! ! !
Report ID Number .$fS JCd j [N W !

. . .

Report Date , p ggg. (|| -)|~~)f
Issued by g pg-g ,' '

dbPPrepared for gg ..

Referenced Reports ! g[ !
,

! ( ! !
; Qualificition Method ! ! !

(5.1, S.J/2.1, 2.4/2.1, 2. 4) ! ! !
'

! ! !
1QUALIFICATION TEST PROGRAM ! ! ----'-

Functional Test Description ! !c = ^^- !

(5.'.5/2.2.9/2.2.9) 1 1 M N" ' !. O-! ! !
Operating Conditions ! ! !
(-/2.2.10/2.2.10) ! ! M !

Ioad/ Cycles / Voltage / ' ' '

Current /Freq. ! ! !

._ - __ _ - _ _ - . -_- - __. L ~ LT



#x NRC Contract N2. NRC-03-79-118
IJ00Nnklin Rrsearch Ccnter FRC Project No. C5257 Paga

FRC AssignmenbN .137kk[
A Die on of The Frankhn Institute 5b
2thh and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.S.5(

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

: ! !

2 5/2 2. 22 . .

'-'
! ! N 1

Accuracy (5.2.5/-/-) ! ! A//r !
. . . .

.%Number of Specimens ..

Test Instruments Calibrated \/ !

'
Safety Function (Active / % j.

Passive) (-/2.1. 3/2.1. 3) .

Test Duration (5.2.1/-/-) /1/ y, (g(,M)

Accident Duration (Envir. ! J ! !
# 'I # !p !Above Normal) ( 5. 2.1/-/-) ! - !

\ , e e

[
'

Required Function Time .jy- ..

. . . .

Test Sequence (General) ! ! !'

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

! ! !
,

Test Sequence (NUREG-0588, ! ! '!

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

I

1. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !

| 4. Thermal Aging ! ! !
| S. Radiation Aging ! ! !

6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! d ! !

| 5.2 4, 7.0/4.0/4.0) y jp.

Thermal Aging / Basis ! I

i Material Aging ! ! It !
lEvaluation (7.0/-/-) ! ! ! .

1 ! !
Materials Susceptible ! ! # 1 !

'
(Thermal) (5. 2. 4, 7.0/-/-) ! ! !

! ! I
if

Radiation Aging, Type ! ! '
.

|

'

,

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



#4LNrinklin Reseach Center FRC Prcject No. C5257 Pag 3
NRC Contract No. NRC-03-79-118

A Dh.aon of The Franklin Insnture FRC Assignment No.13 5c
20th and Race Streets. Phda.. Pa. 19103 (215) 449-moo FRC Task No. 99 -)/VM

f

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. (Y

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE (UALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
. . .

!$d p , ,,r,Radiation Aging, Dose (rd) / .

Radiation Aging, Dose Rate ! l

. . .

f !Radiation Aging, Method !

Materials Susceptible ! ! !

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

Operational Aging ! ! n // !

(-/4.2/-) ! !- !
. .

.,,.

Other Age Conditioning 1 ) ! !

(-/4.2/-) ! G. ! !
! ! !

j gg M !Qualifiec Life Claimed / ! !

Established ( 5. 2. 4/4.10/-) ! !.

. . .

Normal Ambient Temperature f g/M
Normal Amoient Radiation ! ! ) !

j !Normal Ambient Humidity ! U ! g
! ! !

On-Going Surveillance and ! ! !
Preventive Maintenance ! ! !*

(7.0/-/-) !/ !.

On-Going Analysis of ! ! !
Failures and Degradation ! ,f ! !
(7.0/-/-) ! \/ ! !

! ! !
Margin (General) ! fj./- ! !
(6.0/3.0/3.0) ! ! !

. . .

k I k kMargin (NUREG-0588,
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) 1 ! !
3. Radiation ! ! !

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

(/ !' '+ function time minimum)

. _ _ _ . . . _ - -
-
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A NRC Contract No. NRC-03-79-118
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A Divison of The Frankhn Insutute FRC Assignment No.13 5d
20th and Race Streets. Phde.. Pa. 19103 (215) 448-1000 FRC Task No. /-/ 9 >/8/#

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d,

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE 'i0.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

4 4 1 N b
.

1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

Radiation Type / ' - - - ~
~

g__

. . .

Radiation Dose (rd) ! f, ! jg y fo 6 1

(4.1.2/1.4/1.4) ! M 8 7/8 ! !
.
.g

Radiation Dose Rate (rd/hr) ! ! 6."7 7 //0 I
Radiation Qual. Method . . .

(5.3.1/-/-) ! ! !
. . .

Proximity to Concentrated g
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

! ! !
Radiation Dose (Normal + ! ! !
Accident) ( 4.1. 2/-/-) ! ! !

! ! !
Plateout Dose Considered ! ! !
(-/1. 48/1. 48) ! ! !

. . .

\[Gaasna + Beta Dose (rd)
( 4.1. 2/1. 4. 7/1. 4. 7) ! ! !

.

- - - - - - - - - . -
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A NRC Contract N . NRC-03-79-118
lj00hrinkiin Rmarch Ccnter FRC Project No.C5257 P:g3

A Dnnsen of The Franklin Institute FRC Assignment No.13 5e
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 4' O ~1 /( / f V

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. U

.

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

! !
E,fMIRONMENTAL PROEILE ! ! !
OF ACCIDENT CONDITIONS ! ! !

! ! !
Rate of Temp./ Press. ! ! !
Increase ! ! !

Peak 'F/psig/RH/ Time J ef // _ / /M !

Decrease To: 'F/psig/RH/ Time ! 7(, 1 Md!/i!-[ //f M . !* N.
.e A .e .eg

Decrease To: *F/psig/RH/ Time ! ! !
! [ ! !

Decrease To: *F/paig/RH/ Time ! ! !
! ! !

Equipment Surface Tempera- ! ! !

gg g/, h 4ture (MSLB) (-/1.2.5.C, ! ! 1

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

Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! [M !
2.2.8) ! ! !

. . .

0;M'i:n '' i":%hs.8ki 4w~J s-e+ |
kkM yp f. pm hSpray Composition

y PM 9->*-! ! .

2 p /,p fg .Spray Density (gpm/f t ) g

Spray Duration ! ! //' M . !,,

! ! !
Submergence Duration ! ! !
( 4.1. 3/2. 2. 5/ 2. 2. 5) ! ! !

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

! ! !
Time to Suomergence ! ! !

! ! / !
Dust Environment ! ! V 1

(-/ 2. 2.11/ 2. 2.11) ! ! !
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13 5fFRC Assignment No.IlVf[
D. von of The Frankhn Insuture

FRC Task No. 49/)th and Race Streets. Phde.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. g

-,.s t
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If a component fat,s at any tire during.

.e t t. en ,n . .. ..,,.d .f.,, .. .. ... .. t..t , - ,d

be considered inconc,usive with regard to demonstrating the abi, tty

of tne corporent to function for t$e entire period neior to the

fat,ure.

.

.

_ - . _ - _ . - _ . _ _ _ - - _ . - . . . - - . . . - . . - - - . - - . . . _ __ _ . _ - - . _._ -
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A Division of The Frankhn Insnture FRC Assignment No.13 5g
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. 4 9 '7 /W I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. (V
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A NRC Contract N2. NRC-03-79118
UO0hranklin Research Center FRC Project No. C5257 Page

A Dwmon of The Frankitn Insueuse FRC Assignment No.13 5h
FRC Task No. __V 7 ~7hfI20th and Race Streets. Phda.. Pa. 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.d
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,
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5i
FRC Assignment No.1a / 9#

A Dmsson of The Frankhn Insntute

FRC Task No. </ 97/420th and Race Streets. Phda.. Pa. 19103 (215) 448-1000

ECJIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

NOTES:

TEST ITDG

(1) Item 51 aox - 12" x 12" x 6" with hin:sd cover.
(1) Item 94 gox - 18, x IS" x 6" with hinged cover."

(2) Item C823 - 12 Point Penn - Union Terminal Blocks Type
6012 - N3 - AEP

100 ft. Item 3123 - 15/C #12 AWG, Solid Copper Control Cable -
Centinental Wire and Cable

3 f t. Item 422 2" Seal - Tight Flexible Conduit

20 ft. Item 3076 Triax Cable - Boston Insulated. Wire
20 ft. Item 3073 #16 AWG, Twistod/ Shielded Fair - Boston

Insulated Wire
20 ft. Item 3075 #16 AWG, Twisted / Shielded Pair - Continental

Wire and Cable ,

20 ft. Item 31217/C #12 AWG Solid Copper Control Cable -
General Electric

Acceotance Criteria

8.1 The test items are expected to maintain the current and

voltage specified in 5 3 above throughout the total test

period. Should the leakage current of any individual test

item exceed 1 amp, post test examination shall determine if
,

the cause was external. Final post test criteria shall then

be applied to the test item in question to determine if it
has passed or failed the test. The post test criterion

shall be a leakage current of no greater than 1 amp when the

device is subjected to a hi-pot test.

~

|



4 NRC Contract N3. NRC-03-79-118
UOOu Fr nklin Research Conter FRCProject No.C5257 P:g]

A Dtvmon of The Franklin Institute FRC Assignment No.13 5j
20th and Race Streets. Ph ta.. Pa. 19103 (215) 448-1000 FRC Task No. 4'17M ff

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f.Y

NOTES:

T.L 5' i 6. i

E..ergi:ed Throughout
Test Removed from Circult:y

T3-2 1,7,9 T3-2 3, 5, 11

T3-4 Ncne T3-4 1, 3, 5, 7, 9, 11

GE-3 1,3,5,7 GE-4 1, 3, 5, 7 .

37P-3 CP- 4 1, 2 & Shield

B7P 4 CP-3 1, 2 & Shield

3X3

3X4

In view of the feet thct the 600 V test source wcs of limited ecoccity,
(50 me), e sepcrete 600 V power source (1 KVA) was cpplied to the test

| items following their cpperent indicction of high leckcse. This was
'

initicted to confirm the extent of leckage current. Pest test excmination
revecled that this contributed to the severe trecking observed on TB-4.

Post test excmination revealed that cpperent difficulty with GE-4 cnd TB-2
was caused by difficulties encountered with the associcted test leads used

! to connect the test items through the test chcmber wall. All the test items
'

except TB-4, CP-3, cnd CP-4 successfully pcssed a post test hipet test
end successfully pcssed the requirements of this test.

Views of the termincl boxes, terminal blocks cnd ecbles citer the environ-
,

| mentcl exposure are shown in Figures 6.2 through 6.5.
:

.

I

l

.- . - - . _ . ..



#h NRC Contract N2. NRC-03 79-118
000l] Franklin Rese:rch Center FRC Project N3. C5257 PIga

A Dnnsion of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103(215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.8I

EQUIPMENT ITEM NO. 55
ELECTRICAL POWER CABLE LOCATED IN THE CONTAINMENT
OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET No. 55
LICENSEE REFERENCE (S): 639, 3403, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS (IMD-325, 326)
LICENSEE SUBMITTAL: SCEW(S): CP2-1 [12]

9

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, P, H, CS, 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

; Equipt.ent Environmental Qualification Summary Forms 2 -

| Licensee Response to NRC SER 2;, 25, 2;, 2d

I System Consideration Review i;, 55, I;, Id, I;, If

Equipment Environmental Qualification Rcview Sa, 5b, Se, 5d, Se, Sf,'

Sg,Sh,Si,5j

Installed TMI Lessons Learned Implementation 5;, 55

Equipment Summary

Maintenance and Replacement Schedule Summary ?;, ?b, ?;

I

_____ _._____ ______ _ _ _
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A Dmsson of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTask No. // f ~7/ (/ ff

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

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

1 Tne Licensee (has/hea . M.) provided a response to the SER concerns.

g The Licensee (has/M- -^tl specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

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

Other ( )

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

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

action .)

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

( DESIGNATION OF RESULTANT NRC 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

(TT.a Qualification Not Establishedk III.b Not in Scope
~

~ II.b Not Qualified IV Documentation Not Available

__



___ _

NRC Contract No. NRC 03 79118
00 Fr:nklinR:searchCcnter FRC Project No.CS267 Pa08 l

A DMoon of The FrankhnInsemute FRC Assignment No.13 2 |

20th and Race Streets. Phde.. Pa. 19103(215) 448-1000 FRC Task No. V f 7b/T

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ef

i EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY |

I

Documented Evidence of Qualification Mequate
Adequate Similarity Between Equipment and Test Specimen Established X'

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 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 P4garding 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. 1

;

II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

! or Replacement Schedule Justified
| III.a Equipment Exempt From Qualification

III.D Equipment Not in the Scr/pe of the Qualification Review
,

i IV Documentation Not Made,Available
,

;

,

'

.

- -- - - - _ _ - . . . , . _ , - . - - - , ,,- , , . - , - . -
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A Dmsson of The Frankhn Institute FRC Assignment
FRC Task No. # go.1)Vf8 50

77/20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. If

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! g

.f .fElectrical Cable f
*

.

Manufacturer's Name ! Okonite Company(5.2.2/-/-) ! ! !
! ! !

Model Number (5.2.2/-/-) ! ,g,,, . See page 5f (Note A) J<.*
,f

Serial Number !j, w M ! Not Applicable I
! ! !

Features / Mounting ! Not Applicable *

(5.2.6/-/-) ! ! !'

! ! !
Connections / Interfaces ! g ! ICable Splice
(5.2.6/-/-) ! ! ! '

. . . .

Location / Elevation . Not Applicable.

#[f f.Not Applicable f
Equipment ID No. '

. .

QUALIFICATION REPORT ! ! !.

| (8.0/5.0/5.0) ! ! !
'Report ID Number ,,_j N-1.

Report Date !
3 7., July 3, 1978.

f. M f.Okonite f.
Issued by

Prepared for Okonite *

Referenced Reports ! ! Not Stated I
! ! !

Qualification Method ! ! Test I
(5.1, 5.3/2.1, 2.4/2.1, 2. 4) ! ! !

| ! ! !
i

QUALIFICATION TEST PROGRAM ! ! !
,

Functional Test Description ! ! Maintain electrical I
(5.2.5/2.2.9/2.2.9) ! ! Loading @ rated Voltage, ,!

,,

! ! Insulation Resistance & I
Operating Conditions ! ! Hypot I
(-/2.2.10/2.2.10) ! ! I

,

Ioad/ Cycles / Voltage / ! ! Not Applicable 1

Current /Freq. ! ! !
_

.. '
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A Dive.on of The Franklin Insettute FRC Assignment No.13 5b
20th and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task No. 4'7 F M f 7,

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.W
.

NRC REQUIREMENTS DEFICIENCY

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

! ! !
Acceptance Criteria !. y ! INot Stai:ed
( 5. 2. 5/ 2. 2.1/2. 2.1) ! - ! !

! ! !
Accuracy (5.2.5/-/-) . Not Applicable f
Number of Specimens !

} ! 2 Min. I
! ! !

Test Instruments Calibrated ! (I ! Yes I~
! ! !

ISafety Function (Active /. ! ! Not Applicable
Passive) (-/2.1. 3/2.1. 3) ! ! !

Test Duration (5.2.1/-/-) MM 130+ days -

IAccident Duration (Envir. 1 1 Not Applicable
Above Normal) (5.2.1/-/-) !/ /4 1 !

! ! !
IRequired Function Time f 3 Not Applicable
1 -

. .

ITest Sequence (General) ! !g Thermal Aging
I!(5. 2. 3/2. 3.1/ 2. 3.1) ! . Irradiation ..

* LOCA (PWR Conditions) **

Test Sequence (NUREG-0588, ! ! LOCA (BWR Conditions) I
Cat. I) (-/ 2. 3.1/-) ! ! !

! ! !
1. Representative Sample ! ! !
2. Baseline Data ! ! ! ;

i

f,
3. Performance Extremes ! ! Not Applicable-
4. Thermal Aging ! !
5. Radiation Aging ! ! !
6. Wear Aging 1 ! !'-

i

l 7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !;
9. Post-DBE Exposure ! (/ ! !

- 10. Inspection ! ! I
! ! !r

O, Aging ! ! !,,

I 'l (5.2.4, 7.0/4.0/4.0) !jj ! !
|', Thermal Aging / Basis ! ! 504 hrs @l5G *C Basis

'
-

! ! Not Stated I
.

Material Aging ! f 1 I'

- Evaluation (7.0/-/-) ! ! Not Stated !

|. 1 1 .

3 Materials Susceptibic ! ! Not Stated I
! '

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

Radiation Aging, Type ! I '.I s.
a Gamma

| N
.

.w en+ w - w a'=+- q+ * - - - - - - eer
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A Dmsen of The Franklin Institute FRC Assignment No.13 5c
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4I

DEFICIENCY
NRC REQUIREMENTS

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

! ! !
! !Radiation Aging, Dose (rd) !g

, .
!See Accident Dose !!

Radiation Aging, Dose Rate ! ! .

1'

! !See Accident Dose !
IRadiation Aging, Method Test

! ! !

! ot Stated IMaterials Susceptible ! N
(Radiation) (5.2.4, 7.0/-/-) ! ! f

I ! -

Not Applicable fOperational Aging ! I

(-/4.2/-) ! ! ;

d ! !
*

Other Age Conditioning ! Not Stated ;
(-/4.2/-) ! ! *

! ! -

! p g ! 40 years {Qualified Life Claimed / 1

Established ( 5. 2. 4/4.10/-) ;.

1 1 -

I! ot ApplicableNormal Ambient Temperature ! N
I! ot ApplicableNormal Amoient Radiation ! N

Normal Ambient Humidity ' Not Applicable ;
.

On-Going Surveillance and ! ! !
0'O- I! ot ApplicablePreventive Maintenance 1 N *

(7.0/-/-) /7.

I! ot ApplicableOn-Going Analysis of ! N

h ! !Failures and Degradation !
(7.0/-/-) ! ! !

! ! !
I! ot ApplicableMargin (General) ! pp N

(6.0/3.0/3.0) 1 1 1

! ! !

fMargin (NUREG-0588, ! !
! ot Applicable ;Cat. I) (-/3.2/-) ! N

1. Temperature (+15'F) 1 ! ;
2. Pressure (+10%, ! ! ;

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

(not required) ! ! !

J 4. Time (+10%, +1 hour ! ! !
' + function time minimum) ! ! ! -

.
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A Division of The Franklin Insutute FRC Assignment No.13 5d
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.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &
t

NRC REQUIREMENTS DEFICIENCY

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

! ! !
ACCIDENT CONDITIONS 1 ! !

! ! !
1LOCA 1IDCA/MSLB/HELB/ Uncontrolled !g, gg!(4.1, 4.2, 4.3.1, 4.3.3/ ! !

,1.1, 1. 2, 1. 5/1.1, 1. 2, 1. 5) ! ! !

Radiation Type - - = Gamma

Radiation Dose (Ed) ! P 12x108 g

/- m
! !(4.1.2/1.4/1.4) !

! ! I
6

Radiation Dose Rate (rd/hr') !pg !( 10 rd/hr !

f_)_
*

Test

! ! !

f. fNot ApplicableProximity to Concentrated
Radiation . .

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

! ! !
Equipment Susceptible to ! ! !

Not StatedBeta Radiation (4.1.2/-/-) ! ! g

| 1 ! !
'

| Radiation Dose (Normal + 1 ! *

| Accident) (4.1.2/-/-) ! ! Not Applicable ,

1 1 !
Plateout Dose Considered ! ! 1.

(-/1. 48/1. 48) 1 ! Not Applicable g

! ,{/ ! !
Gamma + Beta Dose (rd) ! W ! !
(4.1.2/1.4.7/1.4.7) ! ! Not Applicable ;

~

_ , _
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A Dmson of The Frankhn Inserture FRC Assignment No.13 5e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

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

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

! ! !
IRate of Temp./ Press. ! ! 28'F, 7 psi /sec

Increase ! ! !
! ! !

Peak *F/psig/RH/ Time !M ! 346/113/100/6 hrs (2 peaks) f g
! ! 335/95/100/3 hrs

,

Decrease To: 'F/psig/RH/ Time ! f [ ' 315/69/100/4 hrs ; ,! 265/25/100/3.3 days -

Decrease To: "F/psig/RH/ Time ' f). ' 212/0/100/126 days

' '

Decrease To: 'F/psig/RH/ Time

Equipment Surface Tempera- ! ! I
*ture (MSLB) (-/1.2.5.C, ! jt/ ! Not Stated

!2.2.6/1.2.5.C,. 2.2.6) ! '
-

I
1! ! .

Spray Qualification Method ! ! Test !

h ! !(5.3.2/1.3, 2.2.8/1.3, !
2.2.8) ! ! !

! ! !

pg ,a ! Boric Acid Buffered with !Spray Composition !
(4.1.4/1.3, 2.2.8/ ! /,sof t. ! Sodium Hydroxide pH 10.5 !

Ac ia ! Demineralized water I1. 3, 2. 2. 8) ! pg 9.g
i- . !

2 '

; Spray Density (gpm/f t ) ! Not Stated

Spray Duration ! ! 130 days, 30 days with !
! ! the Boric Acid solution !

'!
|

Submergence Duration 14 100 days- with demin H O
2( 4.1. 3/2. 2. 5/2. 2. 5) ! ! -,

1 1 I
In-Leakage Considered ! f.NotApplicable(5. 2. 6, 5. 3. 2/-/-) ! -

! !- !
. Time to Submergence ! ! Not Applicable I
l

! ! !
Dust Environment ! ! Not Applicable !

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

.

:

|
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.Cd'

NOTES:

A Test Soecimens
4

1/C #12 7x coated copper, .030" Okonite insulation
1/C #6 7x coated copoer, .055" Okonite insulation,

.030" Okolan jacket

W fE. n Y$0$Y1.L

h

Y"TElle b(ru i c iv (.1x) wisi CR
'

'l>. mldl's.oja o i

c4L iul h J bcce.k y1
i|c. 5 p. (,w) c<dd A
.03o a,.,;b r s.1 ef ky
6 01( e)t . pv>N i "'

'

:
1

|

|

|

|
,

!
;
,

. .-w . -. . . _ -
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C- NRC C ntract No. NRC-03-79-118
dNnklin Research Center FRC Project No. C5257 Pign

A Dwmon of The Frankhn Institute FRC Assignment No.13 5g
*

20th and Race Streets. Phila . Pa 19110 (215) 448 1000 FRC Task No. NNVY
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

.

NOTES: # - M Oi

Requirements for establishing similarity between installed cand tested cables

are contained in the D0R Guidelines and IEEE 383-74 which are reproduced below
,

for convenience. gg
2. Test Soecken - The test specimen should be the same codel as the

equipment being qualified. The type test shculd only be considered valid,

i for equipment identical in d'esign and material construction to the test

specimen. Any deviations should be evaluated as part of the qualifica- 1

tiondocumentation(seealsoSection0.0below).
s

i | J LCL - 1 T1
111 Ca6le Description. This description or

specification should include as a minunum:
1.3.1.1 Conductor - material identi.

fication. siae. strandine. comtine.
I 111.2 Insulation - material identi.

incation. thickness, method of application.a

I 111.3 Assembly (multiconductor cables
only) - number and arrangement of con.
ductors. Allers, binders.

\ t.3.1.4 Shieldine - tapes, estrusions.'

' brside. or others.
- 111.5 Coverins - jacket or metallic ar.

mer or both, material identdication, thick. --

nees, method of apphcation.
l.3.1.8 Characteristics - voltare and

temperature ratirie (nonnat and emereencyL
For instrumentation cables - capacitance,
attenuation. characterestic impedance, micro.
phonics. insulation resistance as applicable.

1.3.1.7 Identification - manufacturer's -,

trade name. catalog number.
i . 1.L2 Yie845phee er Connectden hesereonion

* er seen. This description or specification
should include as a mimmum:

" 1.12.1 Whether factory or field assem.
bied to cable.

1.3.2.2 Conductor connection - type.
| materialidentification, and method of assem.

bly.
l.3.2.3 Items from Sections 1.3.1.2

*
throueh 1.3.1.7.

D

2.2 Type Test Samoles. The samp!es tested
; shouhl con (n:n t!ir conductt.r. insciutian, sil!-
i ers, jaciret, bimler t ape. u.mtil incket, sbeld.

inc. and fidd vpbces which .uc representative
of the cable cate4ary beirs qua:ifie l. Table 1 -

lists sites uMch ' ave been considered repre-n
sentatise cd these caurories. The sample -

lenethe shoulJ be sufficient to permit reliable
test readinas .ar.o mlusticu consister.t with
sond testine practice.

. -

%

. .~, , .,~~. , ,.- - ----- - - - . - - - - . . - - . ~ - - + - - --
, - _ - --- -- .-- - - - - - -
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9

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

4

NOTES 1

. IE1:E
ELECTRIC CAllLES. I'II:I.D Srl.!CEd. AND CONNCC"TIONS Std 383-1914

*

Tat:'e 1
Represensent.:tive Cables for Tyne Tats

_ _ - - - - ,__.--,.a~_
Type Ter. Ce. t;on Sire

11p to 2000 V multicondectc,e temperature and inoisture 2.3.1 1/C-14 or 12 AWGeentrul rable or resistance
6hielded multiccaiductor "

signal ende(see et klaw for
thermat and saasn' ion 2.3.3 1/C or 11/C -IpJiridi:st eorrpontat t er ,, po ,, 14 o,17 AWGBingle esaductor power emble
design l>Psis event 2.4 1/C or &f/C-
sianulathn 14 or 12 AWO

1/C- 6,4 or 2 A?.'O
sertien! flame test 2.5.6 1/C-14 or 12 AWG

- single:: froc. enLie

\ '

anaerrbly
vertleal tray flame test 2.5.4 7/C-16.14 or 12 AWG

Shielded pairs. rrible at tempsrat.are ar.d moisture 2.3.1 t pair shevidsd
stund from maltaco=+utor reses;aner 16 AMG or acted cat.ie.

signal cable thermal sad radiation 2.3.3
* * euposure

d.aig'n basis event 2.4
sur.nestion

"
=crtical flame sc<t , 2.5.C

Coaria?.t.-iasias or temperature and meistvre 2.3.1 octual sine
speelat iastrumer.t cable resistance

thermal and redelion 2.3.3
exposure

'/ desfrn basia event 2.4
. simulation

\ eertical f!anw test 2.5.6
singles from c bleas
aseemidy

Single sair thermocouple temperature and mmature 2.31 2'C - 20 z.WG or ecrums
extension calde rosastance s'ne if s:naller*

thermal and indiation 2.3.3
espususe
des!gn basia ewnt 2.4

g, almulation
vertical trry flame tsu 2 S.4
vertical flame te it e.: c:e 2.56
from cahia swr %1e

2001-1 S 000 V power cable versecal tray slame test 33.4 6 AWG e 2-M V)1/C tr plened and multiconductor 2/O or 4sO or
.__

4/O (21SkV)

.

;
. .

1

.

4

k

6

!
t

i

%

%

- - ~ _ s- - _m. ~_ ~ _ - . _s---_
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

2o __
- - . - . . -

NOTES:-
,
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.[4

EQUIPMENT ITEM NO. 56
PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT
ITT BAR' ION MODEL 763
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 56
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): REACTOR COOLANT PRESSURE / MONITORING (NPS-121,122)
LICENSEE SUBMITTAL: SCEW(S): I22, 123 [12]

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

R, T, h RT, h H, h S, (R), h I, RPN, EXN, SEN, QI, RPS, None,

1
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 sa , 30, Jc, Jd ~

System Consideration Review h, Ob, E , 40, 4=, 4C

Equipment Environmental Qualification Review b, S L , b , SJ , L , S f , -

5; EP, Si, S j , S h , 51- -
.

Installed TMI Lessons Learned Implementation S, LL

Equipment Sununary

Maintenance and Replacement Schedule Summary ''e , TL, b-

_ _ _ _ _ _ _ _ _ _ 7 - - . - . . - - - -. ..
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 61

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

A Tne Licensee (haafrz: .x 4 provided a response to the SER concerns.

g The Licensee (has,'h:: --2) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level ,

Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

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

action _ )t
.

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 REVIEhr
- 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

,

JI.a Qua11tication Not 15S ta D1_1Shed] III.b Not in Scope |
_

II.D Not Qualified IV Documentation Not Available

!

i

_ _ _ . - _ ._ _

_ _ _ _ _ _ _ _ _ _ _ _ . - . - - - - . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ W
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A D6vamn of The Franklin Institute FRC Assignment No.13 2
U f4,/t./ p~120th and Race Streets. Phila.. Pa. 19103 (215)448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO;.ET,

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

^ 1
Qualified Life or Replacement Schedule Established (If Required) _f.
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 Envelopad Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied X
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 1
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Mr.rgins 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.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

,

f
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

N

| $ 36
'

[h/ "

y gep
_ __ _ _ _ _ _ _ _ _

_



i

A NRC Contract N3. NRC-03-79-118 |
0000 Franklin Research Centrr FRC Prrject No. C5257 P:g3 '

A Dmuon of The Frankhn Institute FRC Assignment No.13 Ia
20th and Race Streets. Phila., Pa 19103 (215) 448-1(XX) FRC Task No. 4U

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 57 ;

)

EQUIPMENT ITEM NO. 57
SOLENOID VALVE LOCATED OUTSIDE CONTAINMENT
ASCO MODEL HP8300C58RU/HT8300B58RU
REQUIRED OPERATING TIME: 25 SECONDS

'

TER CHECKSHEET NO. 57
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): MAIN FEEDWATER REGULATING VALVES TRIP VALVES (XS0-291,

292, 293, 294, 295, 296, 297, 298)
LICENSEE SUBMITTAL: SCEW(S): S3 [12]

.

l

I

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

R, @ h RT, @ @ CS, @ S, (R), M, I, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2
;

Licensee Response to NRC SER h, E, 2:, 2d

System Consideration Review ^;. E. I;, Od, I;, If

Equipment Environmental Qualification Review 52, 2 , fr. If, Ce, Of,
4 , ;L, 31, ;j

| Installed TMI Lessons Learned Implementation h, 05

Equipment Sumary

*

Maintenance and Replacement Schedule Sumary 7 , 7L, 76
!
.

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



#[[hd Franklin Rzse:rch Cantir FRC Project N3. C5257 Pag]
NRC Contract N3. NRC-03-79-118

A Dr..sion of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phita.. Pa 19103 (215) 448-10m FRCTaskNo. 4 T7/4%

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.51

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

A Tne Licensee (has/buemmet) 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.

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

1 Justification for interim operation (has/;eeewese) been provided by the
Licensee for this equipment-item.

| M Corrective action specified by the Licensee:
I

1 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 pecgress

Other ( )

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

I operation.

X The Licensee (mus/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.

l
| DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

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

l
| Ia Qualified II.c Qualified Life Deficiency

I.b Modification III.a Exempt

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

II.b Not Qualified IV Documentation Not Available

_ ___ . . _ _ __ _ _ _ - . - -

_ ___ _ _



4.- NRC Contract No. NRC-03-79-118
du Franklin Rcsearch Center FRC Project No. C5257 Page

A Dmsson of The Frankhn Institute FRC Assignment No.17 2
20th and Race Streets Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 49'7/498

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 57

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate N
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:

NRC OUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification [
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

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

'

IV Documentation Not Made Available

)

.-__-________________: - - - - - ~- ^
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4' NRC Contract N s. NRC 03-79-118
lj0Ulu Franklin Research Center FRC Project No. C5257 Paga

A Divmon of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets Phila . Pa 19103 (215) 448 1000 FRCTask No. 4D

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 50

EQUIPMENT ITEM NO. 58
SOLENOID VALVE LOCATED IN THE CONTAINMENT
ASCO MODEL NP831654V
REQUIRED OPERATING TIME: 5 SECONDS
TER CIECKSHEET No. 58
LICENSEE REFERENCE (S): 3836, 712
FUNCTION (PLANT ID): CONTAINMENT VENTILATION AND ICE CONDENSER REFRIG.

I ISOLATION (XSO-12, 21, 121, 122, 123, 124, 125, 126, 12 7)
LICENSEE SUBMITTAL: SCEW(S): S17-1, -2 [12]

|

|

|

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,h S, (R), M, I, h 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

'r, ?dh "Licensee Response to NRC SER

System Consideration Review ', 'h, 'c 'A '- 'f
_

-

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
5, Ch, Si, E j-3

Installed TMI Lessons Learned Imple:nentation 5;, SE

Equipment Summary

Maintenance and Replacement Schedule Summary h . "Th " ' "

.

_

. - - - - . -



A NRC Contract N3. NRC-03-79-118
000hranklin Rsse:rch Center FRC Project N3. C5257 Pag 3

A D:uuon of The Frtnkhn Institut3 FRC Assignment No.1) |b
20th and Race Streets. Phila.. Pa 19103(215) 448-1000 FRCTaskNo. 4O/49

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 58

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

M Tne Licensee (has/tuus:nuot) provided a response to the SER concerns.

IX The Licensee (has/ hee est) 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 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)

h Qualified II.c Qualified Life Deficiency
Ib Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

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

| 00 Fr nklin Research Center FRC Project No.CS257 Pago
A DMenon d The FranhanInsmuse FRC Assignment No.1) 2
20th and Race Sereses. Phda.. Pa. 19103 (215) 448-1000 FRCTaskNo. 4M/438

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. M

!

l

| EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

|

Documented Evidence of Qualification Mequate
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)i

Criteria Regarding Temperature / Pressure Exposures
o Peak Temperature Mequate
o Peak Pressure Adequate
o Duration Mequate
o Required Profile Enveloped Mequately
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 1
I I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.-

-***--]e * -= -- - .w,. .. , % , , _ _ _ _ _ ,
, _, _

'



/A NRC C;ntr;ct N 2. NRC-03-79-118
00bfhNnklin Research Center FRC Project No. C5257 P gD

FRC Assignmen,1)79
4o.13 5A Division of The Frankhn institute

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.8

Checksheets f o h f[ have been removed due to the
proprietary nature of information contained therein.-

|

i

|



A NRC Contract N2. NRC-03-79-118
000hrinkiin Rase rch Csntir FRC Project N2. C5257 pig 2

A Dwmon of Thi Frinklin Instituts FRC Assignm:nt N2.13 |c
20th and Race Streets. Phda.. Pa 19103(215) 448 1000 FRCTask No. 4U

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

EQUIPMENT ITEM No. 59
SOLENOID VALVE LOCATED IN THE CONTAINMENT
ASCO MODEL NP831654V
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 59
LICENSEE REFERENCE (S): 3836, 712
FUNCTION (PLANT ID): PRESSURIZER PRESSURE CONTROL / TRIP CONTROL VALVE CLOSED

(XSO-503, -505, -507)
LICENSEE SUBMITTAL: SCEW(S): Sil-1, -2 [12}

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

R,T,h Itt, P, H, @@ S, (R) , M, I, h 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 Sunuaary Forms 2

Licensee Response to NRC SER h,di, 2:, ?'

system Consideration Review te, th, t;, " '- '#
-

Equipment Environmental Qualification Review Z:, 55, 5:, 00, S , Of,
4 , 55, Si, Sj

.

Installed TMI Lessons Learned Implementation C, Ci
~

Equipment Surunary

Maintenance anc Replacement Schedule Summary 7;, 71, ? c-

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

.m -w +m.i * g p y_e-,-_ _____,2t-""_-."__ _ - - - - - - - - - - - - - - - -_



NRC Contract N c. NRC-03-79-118
Q|}00h)

'

rrnklin Rzsetrch Cant:r FRC Project N3. C5257 P g)

A Dn mon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Pluta . Pa 19103(215) 448 1000 FRCTask No. 4D/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 59

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

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

1 The Licensee (has/W) 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 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)

i Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )
i

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.

I

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

Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

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

II.b Not Qualified IV Documentation Not Available *

|

_ ____ _____ _ _ _ _ _ _ _ _ _ _



- NRC Contract N3. NRC43-79-118
Ob Franklin R:se:rch Center FRC Project No. C5257 Page

A D6visum of The Franklin Insmute FRC Assignment No.19 2
20th and Race Streets. Phila.. Pa. 19103(215)448 1000 FRCTask No. 4TI/O8

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. So)
.

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 Tast Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Ic.strument 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 1
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Q'.talified 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

Sm h. 5'8 g o.t aho.h .

__



/b NRC Contract N3. NRC-03-79-118
lbranklin Research Center FRC Project No. C5257 Pigs

A Dmsson of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. PMa . Pa 19103(215)448 1000 FRCTask No. 49 l

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 60

EQUIPMENT ITEM NO. 60
SOLENOID VALVE LOCATED OUTSIDE CONTAINMENT
ASCO MODEL HT8316B17
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 60
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): STEAM GENERATOR STOP VALVE DUMP VALVE / CLOSURE ACTUATION

(XS0-211, 212, 221, 222, 231, 232, 241, 242)
LICENSEE SUBMITTAL: SCEW(S): S7 [12]

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

R,h h RT, h H, CS,h S, (R), h I, h 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 22, 2h, 2;, 2f

MSystem Consideration Review b, ~, w, vu, =w,

Equipment Environmental Qualification Review ";, 51, L, If, 52, Z,
c;. 55 ej"'

.

Installed TMI Lessons Learned Implementation 't.'-

Equipment Summary

Maintenance and Replacement Schedule Summary W

. . - _ _ _ _ _ _



A- NRC Contract N 3. NRC-03 79-118
0001) Frtnklin Rise 1rch Ccnter FRC Project N3. C5257 Pag 3

A Duson of The Frankhn Instwe FRC Aseignment No.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448-10m FRCTask No. 497/48) 6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $LQ

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

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

M The Licensee (has/ lame = net) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licennee has presented information which shows there are no,

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

| operation.

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

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

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

I.a Qualified II.c Qualified Life Deficiency
Modification III.a Exempt

II. Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available



NRC Contract No. NRC-03 79118~

NJ Frankhn Research Center FRC Project No. C5257 Page

A Dmion of The Frenkhn Instnute FRC Assignment No.13 2
20th and Race Streets. Phda . Pa. 19103 (215) Mimo FRC Task No. 4*f7/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.{eQ

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied

| Test Duration Margin (1 hour + Function Time) Satisfied
i Criteria Regarding Margins Satisfied (NUREG-0583, Cat. I)

DESIGNATION:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qu.nlification Pending Modification
II.a Equipment Qualification Not Established Y
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

*
|

!

_



#A NRC Contract N2. NRC-03-79-118
lbu Fr:nklin Rrseirch Centrr FRC Project N 2. C5257 P;g3

A Dnnson of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRCTask No. 40

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 61
RADIATION MONITOR LOCATED IN THE CONTAINMENT
WESTINGHOUSE MODEL 1101
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 61
LICENSEE REFERENCE (S): 639
FUNCTION (PLANT ID): CONTAINMENT HIGH RADIATION / ACTUATION (VRC-302)
LICENSEE SUBMITTAL: SCEW(S): I31 [12]

.

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 , C's , A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

(Not stateh Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2
.

Licensee Response to NRC SER 2;, 7-, Ou, 3d
' System Consideration Review - 0. , Ou, J, L, Of=w,

Equipment Environmental Qualification Review 52, 55, R, Od , b , ,Z,

4 , I'., Si, Sj

Installed TMI Lessons Learned Implementation L, 'L,

Equipment Sumary

Maintenance and Replacement Schedule Sumary 7-, ,L, 'c -'

. _ . . .



A NRC Contract N2. NRC-03 79-118
000$cnklin Rzsesrch Center FRC Project No. C5257 Pig 3

A Dr. seon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda., Pa 19103 (215) 448 1000 FRCTask No. 4Cl''I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. lel

SUplMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

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

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

'

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

| The Licensee (has/has not) proposed a corrective action for this equipment
'

item whose qualification has not been fully established.

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

'

Corrective action specified by the Licensee:

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

other ( )

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. (Schedule for accomplishing the corrective
action .)

X The Licensee states that the equipment item does not require qualification
l 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

Q Qualification Not Established III.b Not in Scope
"

II.b Not Qualified IV Documentation Not Available

|

-

.. - _ . . - __ . _ - _ ___
_ -. ._ . _ ._
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00 Fr nklinResearchCanter FRC Project No.C5257
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Page,, 4

2 s'A DMson of The FrankhnInstuute FM Assignment o.13 s

20th and Race Streets. Phda.. Pa. 19103 (215) 448-1 2 0 FRC Task No. 4 7 '

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPM' NT ITEM NO.ls.1E

i

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM s

DESIGNATIOli

NRC REQUIREMENTS X = DEFICIEP!CY

Documented Evidence of Qualification Adequate wi \ X
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 Sequence Satisfied %

Criteria Regarding Test Failures or Severe Anomalies ,

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied ,s . x

Criteria Regarding Instrument Accuracy Satisfied 1, \
''Teat Duration Margin (1 hour + Function Time) Satisfied _

,

Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I) N; *

, ,

\
'

,

DE1'IGNATION ,
4

NRC QUALIFICATION CATEGORY X = CATEGORY
^

*

I.a Equipment Qualified g
i

I.b Equipment Qualification Pending Modification g,
'

II.a Equipment Qualification Not Established ,'4

II.b Equipment Not Qualified s ,

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 s

,
; .

\J {IV Documentation Not Made Available N
\ \ e

\*
,

\ 3 .

' ~

. .

-

1

~~ ~

_ . _ - . _ __
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Ag NRC C ntract N 3. NRC-03-79-118
- l$1 nklin Research Center FRC Project No. C5257 Pig 2'

A Divison of The Frankhn Institute ,! FRC Assignment No.13 |c
2fith and Race Streets. Phila . Pa 19103 (215) 446-ItXx) FRC Task No. f f 7/48 @'

\
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 64

'

s

; -y
EQUIPhENT IT$h NO.y62
PRESSURE SWi!'Cl! LOCATED OUTSIDE CONTAINMENT
MERCOID MODEL DA7031153 ', s
REQUIRED OPEPATING TIME: 1 DAY-
TER CHECKSHEET NO. 62 -

LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ESSENTIAL SERVICE WATER PRESSURE / AUTOMATIC PUMP START

, (WPS 702,' 706)
LICENSEE SUBMITTAL: SCEW(S): I32 (12]

x

5

_
'

_ T

,

I

\
.

,

a .

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
'

, 3ee Section 3 of this TER for Legend)

'R, RT, @ H, CS, S, (R) , , H, I, h h EXN, SEN, QI, RPS, None,

Not stated, Not applic,able

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
s

~
,

Equipment Item la

Summary of Licensee Losponses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER ' 3a, L, L, 3J
'

* System Consideration Review . _ tr, th, I:, Od, I;, Of
x,

$quipment Environ.aental Qualification Review 52, 55, Sc, 52, % , Of,
Sg, %- Mi sj

:_1 .

-

I g Instat. lod TMI Locnons Learned Implementation 52 55
Equipment tsununarys

1
'

, ,
Maintenance and RedrLacement Schedule Summary 72 'b, ?c

M
'

s.,

r. c
b __

*



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

A NRC Contract Nr. NRC-03 79-118
000Nnklin Rssearch Center FRC Project N2. C5257 Pag 3

A Dmon oi The Franklin instituts FRC Assignment N2.13 lb
20th and Race Streets. Phita.. Pa 19103 (215) 448-10m FRC Task No. #9 M49/-

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

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

_X,Tne Licensee (has/e' ee-not) provided a response to the SER concerns.

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

The Licensee has presented information which shows there are no.

outstanding qualification deficiencies.

_g_ The Licensee (has/h:2 ::t) proposed a corrective action for this equipment
item whose qualification has not been fully established.

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

4 Corrective action specified by the Licensee:

_g , Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing /analysic)
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.

g_,,The Licensee Was/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 II.c Qualified Life Deficiency
@ QualifiedModification III.a Exempt
II.a Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not- Available

_ _

, - -



A NRC Contract No. NRC-03-79-118
lj00hrankhn Research Center FRC Project No.C5257 Page

A Dem of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. 497,/49S-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 62.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY 'NRC REQUIREMENTS

Documented Evidence of Qualification Adequate X
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

1Required 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:
X = CATEGORYNRC QUALIFICATION CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

{

:

.

.



ph.UO0 rsnklinResearchCanter FRC Project No.C5257 PaSe
NRC Contract ND. NRCH2 79-118

A Divison of The Frankhn Insewute FRC Assignment No.13 3a
20th and Race Streets. Phde.. Pa. 19103 (215) 448-tooo FRC Task No. # 97A8PE-

i EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. da

neces:Tu.sti4 Int (!n 4er he:t W '* 1 i8*J*- IWilcle.t ,9mhhad
h; as kl(ows.!The normally closed contact of these

Tw Eches allows automatic starting of the ESW pump
motors. Should the accident disable the switch

, making its contact go open (and stay open) , the
motor can be started by manually placing the control
switch in the "close" position. We intend to replace
these switches with ones that are qualified to survive

i ,the HELB environment.

I

|
1

: I
i

|

1 :

l

|

|

|

|

i

(

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



#3 NRC C:ntract N2. NRC-03-79-118
liOOI nklin Research Center FRC Project No. C5257 Pcg7

A Dwmon of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103(215)448-1000 FRC Task No. 99 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fa.3

EQUIPMENT ITEM NO. 63
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 63
LICENSEE REFERENCE (S): 639, 1620, 26, 27, 29

FUNCTION (PLANT ID): AT VALVE LIMIT SWITCH (QCM-250)
LICENSEE SUBMITTAL: SCEW(S): TCl-1 [12]

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

R, @ (fr, RT, @ H, CS, @ S, (R), M, I, h 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, 21, 2e, 3d

System Consideration Review h, ti, 0-, 12, 0-, Of

Equipment Environmental Qualification Review L , Et, 5;, 5f, 5, 5f,
5, L'., Ci, Ej3 .

.

Installed TMI Lessons Learned Implementation M
Equipment Sununary

Maintenance and Replacement Schedule Summary L, L, -

- - - - . .



Ap NRC Contract No. NRC-03-79-118
16J Frsnklin Rise 1rch Center FRC Project NO. C5257 Page

i A Dr.mn of The Frankhn Institute FRC Assignment No.13 |b
2tNh and Race Streets. Phila.. Pa 19103 (215) 448 1000 FRC Task No. W 7/V9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .fa3
,

1

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

X Tne Licensee (has/.'. : . .; ;. ) provided a response to the SER concerns.

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

The Licensee has presented information which shows there are no
'

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

Qualification testing of equipment in progress
Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
@ Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

t

|

e

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



NRC Contract No. NRC-03 79-118
Ob Fr nklinR:4earch Center FRC Project ND. C5257 Page

.13 2FRC Assignment No/49R
A Divmon of The Franklin Inuttute

FRCTask No. 49>20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate X
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:

NRC QUALIFICATION CATEGORY X = CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

** -* -- . . _ . - - - - . . - - . . - . . . - ,.--.e - - . . - . . - - . . . - - - - - - - - - - - - ~ , ,



NRC Contract No. NRC 03-79-118
UD e,.nuiin a. .rch Center FRC Project No.C5267 Pag 3

A Dwon of The Frankhn Instuute FRC Assignment No.13 3a
20th and Race Streets. Phde. Pa. 19103(215) 448-1000 FRCTaskNo. 49MV9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fa.1

'

LICENSEE RESPONSE To NRC SER

Qualified by Limitorque Corp. T6st Iaboratory '
Project 5600193. november 1968 .-

p

Type of Test: simultaneo'ds, steam
chemical spray

separate seismic test

Type Profile:
'

.

| .-

328aF, 70 psig for 2 hrs90 psig for l'hr
*

- .

312*F, 40 psig for 2 hrs 287'F, 20 psig for 19 hrs
.

-

.

271*F, 15 psig for 6 days
.250*F,

*

. ,
, ,

Chenical Spray:
.

-

' '

1 5% boric acid buffered with Na CH to a PE of 7 67
~

Seismic Test 8/20/79 ,- .
.

5. 3 G at 35 HzHori: ental Force, 5 3 G at 35 HzVertic.al force
No rce.onance freq from 5 to 35 Hz

| -

|
:

|

|
,

.

.--n - , w--- , - .w. , , - , , . , . _ _ _ _ .__ . _ _ .-



#s NRC Contract No. NRC-03 79-118c006,,nurin ass.:,cs cent:, FRC proi.ct No. Csas7 Paga
D. von of The Frankhn Institute FRC Assignment No.13 5f

.3th and Race Streets. PMe.. Pa. 19103 (215) 448-1000 FRCTaskNo. 497/WA

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

NOTES:
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## NRC Contract N 2. NRC-03-79-118
b!l00 Franklin Research Center FRC Pr: ject No.C5257 P ga

A Diws on of The Franklin institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRCTask No. 99 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _G_T

EQUIPMENT ITEM NO. 64
ELECTRICAL TERMINATION IDCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 64
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): TC15-1 [12]

.

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

I, h RPN, EXN, SEN, QI,R, @ h RT, P, H, CS, @ S, (R), M, 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 h, 25, 20, 22
,

System Consideration Review te, Os, 0J, Os, Of-,

Equipment Environmental Qualification Review h , SS, ;;, 50, 02, 5f,
50, Sj" "'

,

Installed TMI Lessons Learned Implementation Ge -Esr

Equipment Summary
1

* *M.aintenance and Replacement Schedule Summary 72,

I

.. _. ._ _ _ . . . _



& NRC Contract N;. NRC-03-79-118
000hrsnklin R:sench Center FRC Project N 2. C5257 Pa0~)

A Dimson of The Frankhn Insntute FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448-10m FRCTask No. W7/WS

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fa.f

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

L Tne Licensee (has/':: r 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 there are no
outstanding qualification deficiencies.

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

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

_ _ Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

@ Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

'

- _. . _ _ _ - - - _ _ _ _. __ _
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g NRC Contract No. NRC-03-79-118
UUUU Franklin Research Center FRC Project No.C5257 PaSe

A DMuon of The Frankaninamute FRC Assignment No.13 2 4

20th and Race Sweets. Phila.. Pa. 19103 (215) 448 1000 FRCTaskNo. '/97/498
'

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fa.2'

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate X
Adequate Similarity BetwSen 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

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regardir.g 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 Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

,
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#w NRC Contract No. NRC-03-79-118
LOONnklin Rrse rch Cent:r FRC Project N3. C5257 P;g3

. D. uon of The Frankhn Institate FRC Assignment No.13 5f
.uth and Race Streets. Ptula . Pa 19103(215) 448-1000 FRC Task No. 497/998

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Id.

NOTES:
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A)h~ Franklin Research Center
NRC Contract N A NRC-03-79-118

1:! J FRC Project No. C5257 P:gD
A DMsion ol The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. 419 7 -

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. AE

EQUIPMENT ITEM No. 65
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 65
LICENSEE REFERENCE (S): 639, 712
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): TC16-1 [12]

.

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

R, h RT, P,H,CS,hS, (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER h, h , L, 3d

System Consideration Review A* Ah *" ' ' ' '?, '-f

Equipment Environmental Qualification Review St. 55, Se, Ed, 5:, 5f,

% ch c', Ej

Installed TMI Lessons Learned Implementation na- Eh

Equipment Summary
,

Maintenance and Replacement Schedule Summary 7a, eu, R

__
_



A NRC Contract No. NRC-03-79-118
li rsnklin R sesrch Center FRC Project NO. C5257 Page

A Dmsson of The Frankhn Institute FRC Assignment No.13 |b
4 -9 M49/--f20th and Race Streets. Ptula . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _GE

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

_g.,Tne Licensee (has/ hee .~t) provided a response to the SER concerns.

1 The Licensee (hee /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 bs /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 udiation source
Verify qualification by additional (tssting/ 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.i

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

h Qualification Not Established III.b Not in Scope
*

II.b Not Qualified IV Documentation Not Available
I

!
|

|

|

' ~~

_ _ _ _ _ . . _ _
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4 NRC Contract No. NRC-03-79-118
UOOU Franklin Research Center FRC Project No. C5257 PagJ

A owision of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 497/498-'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ji!1

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate X
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degradation Evaluated Adequately Y
Qualified Life or Replacement Schedule Established (If Required) V

Program Established to Identify Aging Degradatiors
Criteria Regarding Aging Simulation Satisfied (If Required) Y
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate -

o Duration Adequate
o Req.lired 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.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
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _!@E
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4~ NRC Contract N:;. NRC-03-79-118
0000 Franklin Research Center FRC Project No. C5257 P g3

A Dmuon of The Frankhn Institute FRC Assignment No.13 |a
20th and Race Streets. Phita.. Pa 19103 (215) 448-1000 FRC Task No. 4 7 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fim.

EQUIPMENT ITEM NO. 66
ELECTRICAL TERMINATION IDCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 66
LICENSEE REFERENCE (S): 663, 38
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): TC9-1 [12]

.

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

R, h QT, RT, @ H, CS, @ S, (R), M, I, h 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 2;, 25, 2;, 2f

System Consideration Review L, OL, ,a, u, n,w,

Equipment Environmental Qualification Review 5;, 55, 5;, Ef, Se, 5f,
4 , Sh, Si, y

Installed TMI Lessons Learned Implementation 6er-6b
Equipment Sununary

Maintenance and Replacement Schedule Sununary "a , ,u, R

_ _ _ _ _ _ _ _ _ _ _ _ _
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4~ NRC Contract N 2. NRC-03-79-118
dfiU Frznklin Rrse:rch Canter FRC Project ND. C5257 Page

A Dmson of The Franklin Institute FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRCTask No. '197/V9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6(a

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

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

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

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

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

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

Corrective action specified by the Licensee:

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

Other ( )

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 ftem 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

Q Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
*
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NRC Contract N3.NRC 03 79-118
00 Franklin Research Center FRC Project No.CS267 Pa0e

A DMaon of The FrwelenInsma FRC Assignment No.13 2
20th and Race Sweets. PNia.. Pa. 19103 (215) 448 1000 FRCTaskNo. I-197/V992

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fa[a.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DRFICIENCY

Documented Evidence of Qualification Mequate i
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 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 1
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 Reviewi
IV Documentation Not Made Availablei .

>

4

4

1
;

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



A NRC Contract N2. NRC-03-79-118
000hr nklin Rssench Centa FRC Project NO. C5257 Pag 3

D. wn of The Frankhn institute FRC Assignment No.J3 5f
.uth and Race Streets. Phita.. Pa. 19103 (215) 448-1000 FRC Task No. 497/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .(.f.

NOTES:
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# 4 NRC Contract N 3. NRC-03-79-118
liOOU Franklin Research Center FRC Project N 3. C5257 P g9

A Division of The Frankhn Inst:tute FRC Assignment No.13 |c
2mh and Race Streets. Phila.. Pa 19103 (215) 448 1000 FRCTask No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f22

EQUIPMENT ITEM NO. 67
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 67
LICENSEE REFERENCE (S): 1620, 3827, 26, 27, 29
FUNCTION (PLANT ID): CABLE CONNECTION (ICM-305, 306)
LICENSEE SUDMITTAL: SCEW(S): TC14-1 [12]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2,

i
Licensee Response to NRC SER 3a, OL, 2d' _,

! System Consideration Review S, Ii, ". 2 , I-, If
'

--,

[ Equipment Environmental Qualification Review p,}{,tj, {,52, 5f,
, .. __, -,

Installed TMI Lessons Learned Implementation 6er-4h
Equipment Sumary

Maintenance and Replacement Schedule Sumary '. ':'



A NRC Contract NO. NRC-03-79-118
000Errnklin Rue rch Ccnter FRC Project N . C5257 Pag 3

A Dmuon of The Franklin Institute FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa- 19103 (215) 448-1000 FRC Task No. 497/'/9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. G)

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

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

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation abote 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 Modification III.a Exempt
I. Qualification Not Established III.b Not in Scope

*

II.b Not Qualified IV Documentation Not Available



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

00 Franklin Research Center FRC Project No. C5257 Page ;
'

A DMason of The Franklin Instuute FRC Assignment No.13 2
20th and Race Streets. Phde.. Pa. 19103 (215) 448-1000 FRCTaskNo. 497/v94

1

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fal.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate X
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 Ade,quate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied |

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

i

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY )
1

I.a Equipment Qualified'
,

I.b Equipment Qualification Pending Modification !

II.a Equipment Qualification Not Established JC i

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

t

|



4|}00U Frankhn Rssearch Center
NRC Contract No. NRC-03 79-118
FRC Project N2. C5257 P g3

A Dnmion of The Franklin Institute FRC Assignment No.13 3a
20th and Race Streets. Phde.. Pa. 19103 (215) 448 Im FRC Task No. 497/'/9B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2

LICENSEE RESPONSE TO NRC SER

Qualified by Limitorque Corp. Test Laboratory -
Projact #600193. Hovember 1968 e

p

Type of Test: sim:ltanecI1is, steam
chemical spray

separate seisz::ic test
,

Type Profile: ..
,

_

328*F 90 7,sig for 1 hr
'

- .

312*F,, 70 psig for 2 hrs -

287'F, 4C psig for 2 hrs
271*F 20 prig for 19 hrs
-250*F,,15 psig for 6 days*

.

Chemical Spray:

1 5% boric ' acid buffcred with Na E to a PE of 7 67
'

Seismic Test 8/20/79 .
*-

5.3 G'at 35 HzHorizontal Force, 5 3 G at 35 HzVertical force
No resonance freq from 5 to 35 Zz

..

e

- . _
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A NRC Contract N3. NRC-03 79-118
000hr:nklin Rrsetrch Center FRC Project ND.C5257 Pag 3

D. non of The Frankhn Insntute FRC Assignment No.13 5f
JJth and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTaskNo. 497/49A

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. G7
-

NOTES:
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A NRC Cintract N 2. NRC-03-79-118
liO0hranklin Research Center FRC Project No.C5257 P ga

A Dnnsson of The Franklin Institute FRC Assignment No.13 Ia
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. H7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @
l

EQUIPIC'~ ' TEM NO. 68
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 68
LICENSEE REFERENCE (S): 639, 3829, 815
FUNCTION (PLANT ID): TERMINATION AT TERMINAL BOX AT VALVE ACTUATOR
LICENSEE SUBMITTAL: SCEW(S): TC8-1 [12]
FUNCTION (PLANT ID): TERMINATI]N AT FLOODUP TERMINAL BOX
LICENSEE SUBMITIAL: SCEW(S): TC7-1 [12]

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

(fr, RT, h H, CS,h S, I, h RPN, EXN, SEN, QI, RPS, None,(R) , M,R,

,

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 3, 3b, 2 , 3d

System Consideration Review 4;, tb, 0;, 40, 4=, 4-

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
5g, Sh, Si, Sj

.

Installed TMI Lessons Learned Implementation Ce, 55

Equipment Sununary

Maintenance and Replacement Schedule Summary 7a, 75, ':



. ~

#3 NRC Contract N2. NRC-03 79.U8
lj00hrznkhn R:se:rch Canter FRC Project N2. C5257 i Pag 2

A Dusson of The Frankhn Institute FRC Assignment No.13 |b
2')ih and Race Streets. Phila . Pa 19103(215) 448-1000 FRC Task No. V#7d/W.

,

'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPME,NT ITEM NO. fal"
; t g

't g s

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS AkE APPLijABLE:
,

1 Tne Licensee (han/h: n;t) provided a response to the SER con rns. J' -

g The Licensee (has/hr: net) specifically stated that the equipment is gi j
qualified and/qr will function when exposed to the applicable' OBE

,

environmental service conditions. { 2''

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

i

The Licensee (has/has not) proposed a corrective actiot. for 'this equipment
item whose qualification has not been fully established. ~ '

'
,

- i
.

,
,~

, s s
Justification for ir:teria operation (has/has not) been provided by the3
Licensee for this equipment' item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification s

'Equipment relocation above submergence level i

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 u

operation. ''

The Licensee (nas/has not) provided a sc'hedule for the proposed >

corrective action. (Schedule for accomplishing the cdrrective
,

action ,. ) h

'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 q

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

I.a Qualified II.c Qualified Life Deficiency *
I.b Modification III.a Exempt -

p .a Qualification Not Establishedl III.b Not in Scope h
II.b Not Qualified IV Documentation Not Available-

I e

>

.c ,

'A

i

e



-

'

NRC Contract No. NRC-03-79118
pbrank!!n Research Center

s

UO FRC Project No. C5257 Pago

13 2FRC Assignment No.YVGIA omi.on of The Frankhn Institute

FRC Task No. 4/ G20th and Race Streets. Phila.. Pa. 19103 (215) 44J 1000

i

- - EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. M

._

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degr'adation Evaluated Adequately 1
Qualified Life or Replacement Schedule Established (If Required) 1'

Program Established to Identify Aging Degradation
Cliteria|Regarding Aging Simulation Satisfied (If Required) Y
Crit 6ria kgarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o reak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Crttoria Regarding Spray Gatisfied
Criteria Regarding Submergence Satisfied
Critoria. Regarding Radiation Satisfied
, Criteria Regarding Test Sequence Satisfieds,,

Criteria Regarding Test Failures or Severe Anomalies
s ,

(If Any) Satisfieds

Chiterfa Regarding Functional Testing Satisfied
Criteria.Regarding Instrument Accuracy Satisfieds

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

1

4

DESIGNATION:
X = CATEGORYNRC QUALIFICATION CATEGORY

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

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

|
5 IV. Documentation Not Made Available
.

%

%

b.

b

h

\

.-_



A~ NRC Contract N3. NRC-03-79-118
S00d Frrnklin R,se:rch Crnter FRC Project No. C5257 Pag]

A Dwmon of The Fran%n instnute FRC Assignment No.13 50
20th and Race Streets. Phda.. Pa. D103 (215) 4481000 FRC Task No. Y 97NN,

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

, EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! !*

Equipment Type ! /e ! VN A24-c , g

Manufacturer's Name k
(5.2.2/-/-) ! ! !

! /& 1 )(AlpO3
Mcdel Number ( 5. 2. 2/-/-) ! ! !'

! ! !
' * eSerial Number
. . .

Features / Mounting ! ! !
(5.2.6/-/-) ! ! !

Connections / Interfaces ! M
(5.2.6/-/-) ! ! !

! ! !
Location / Elevation ! ! M !

. . - e

/44.g /+- .' [Equipnient ID No. '

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

17j 5 Jt./ P' ! f. M W !9Report ID Number
e e e

ygg. / ~)|~")fReport Date .

gg [ 8/t//k -'Issued by

; its P !Prepared for .e gg[ *

,

Referenced Reports g
1 ( ! -

Qualification Method ! ! 7g f(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ;.

! ! -

QUALIFICATION TEST PROGRAM ! ! "!
= ^ !Functional Test Description ! !c

(5.2.5/2.2.9/2.2.9) 1 ! M NHr -s !
O! ! !

Operating Conditions ! ! g

(-/2.2.10/2.2.10) ! j ! h !
Ioad/ Cycles / Voltage / ! v g

Current /Freq. ! ! g

. _-
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NRC Contract N2. NRC-03 79-118
A[ Franklin Rrsaarch Cent:r

s

Ull0f FRC Project N2.C5257 P g3

A Div . on of The Frankhn Insatute
FRC Assignmenj,Np.13't 7 77N[ 5b

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

2522. 2 !
O-.

1
'

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

e e . e

.%[ NNumber of Specimens .

Test Instruments Calibrated ! V W
! ! U !

/ !!Safety Function (Active / ! 4 Mj
/ !Passive) (-/2.1. 3/ 2.1. 3 ) 1 !

Test Duration (5.2.1/-/-) /t/ /Y- gg gfg,M)

!Accident Duration (Envir. 1 !
# '3 M'j-

!Above Normal) (5.2.1/-/-) ! !

!Required Function Time jy .

Test Sequence (General) ! ! !

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

! ! !
,

!Test Sequence (NUREG-0588, ! ! -

' '

Cat. I) (-/2.3.1/-) !

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

7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !

10. Inspection ! ! !
h ! !!

5 2 4, 7.0/4.0/4.0) y jp ..

Thermal Aging / Basis M/.

Material Aging !
,

1 Ii !

Evaluation (1 0/-/-) ! ! !'

~

! ! !
Materials Susceptible ! ! 1 i !

(Thermal) (5. 2. 4, 7. 0/-/-) ! ! !
! ! I

i/
'

Radiation Aging, Type ! ! .

- -- . - _



._

#x NRC Contract N . NRC 03-79118
00 rinklin R:se:rch Crnter FRC Project No. C5257 P:g3

A Dn.aon of The Frankhn Institute FRC Assignment No.13 5c
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. 99 ~) W/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./E_I

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

. . .

Radiation Aging, Dose (rd) /$/ 4
Radiation Aging, Dose Rate ! [

! ! !
Radiation Aging, Method ; !' '

. . .

Materials Susceptible ! ! !

(Radiation) (5.2.4, 7.0/-/-) 1 ! !
! ! !

!Operational Aging ! ! se a
(-/4.2/-) ! ! !

, , ,
.,,. .

Other Age Conditioning ! ) ! !

(-/4.2/-) ! G ! !
! ! !

j gg f@ !Qualified Life Claimed / ! !
! !Established ( 5. 2. 4/4.10/-) .

,1 . ..

Normal Ambient Temperature p/M
!Normal Amoient Radiation ! !

J
' !Normal Ambient Humidity G ! gj

1 !.

' 'On-Going Surveillance and !
Preventive Maintenance . . .

(7.0/-/-) ./ !.

On-Going Analysis of ! ! !
Failures and Degradation ! ,j ! !
(7.0/-/-) ! y ! !

! ! !
Margin (General) ! ! !

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

Margin (NUREG-0588, ! I ! !
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !.

10 psig max) 1 ! !
3. Radiation ! ! !

(not required) ! ! ! l

!4. Time (+10%, +1 hour ! !
(g !' '+ function time minimum) <

.-. - - _ _ _ _ _ _ _ _ _ _ _ _ _ __
_ _ _ _ _ _ _



AA NRC Contract N3. NRC-03-79-118
000hrinkhn Rese:rch Ccnter FRC Project N3. C5257 Paga

A Divmon of The Franklin Institute FRC Assignment No.13 5d
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 4/97/VG8

/ '

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Is.f

T.
NRC REQUIREMENTS DEFICIENCY

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

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

k#W ! b1 .

1.1, 1.2, 1. 5/1.1, 1. 2, 1. 5) ! ! !

Radiation Type g _ __ _ __ g - / --

-

-

4 1 j p y /o /s 1Radiation Dose (rd) 1-

(4.1.2/1.4/1.4) ! M 8 7/0 ! !
.
.

Raciation Dose Rate (rd/hr) ! ! d ~7 f)//d !
Radiation Qual. Method . . .

(5.3.1/-/-) ! ! !
- . . .

Proximity to Concentrated g
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! . ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

! ! !
Radiation Dose (Normal + 1 ! !
Accident) (4.1.2/-/-) ! ! !

! ! 1'
Plateout Dose Considered ! ! !
(-/1. 48/1. 48) 1 ! !

. . .

\[Gassna + Beta Dose (rd)
( 4.1. 2/1. 4. 7/1. 4. 7) ! ! !

.

_-. ___ _ e. _ - - - ~ =-- ----~>* m m* ~



#% NRC Contract N O. NRC-03-79-118
'Njbr:nklin Research Ccnter FRC Project Nr. C5257 Pago

A Dwision of The Franklin insuture FRC Assignment No.13 5e
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 4'O 7N/f V

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. gut-

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

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

! ! !
Rate of Temp./ Press. ! ! !
Increase ! ! !

. . .
.

Peak: 'F/psig/RH/ Time Jz/g /7 _ / /My

Decrease To: 'F/psig/RH/ Time ! j; A ! Md [/ i ~ [ //d' M ! N-d

g
Decrease To: 'F/psig/RH/ Time ! ! !

! &, ! !

Decrease To: 'F/psig/RH/ Time ! ! !
! ! !

Equipment Surface Tempera- ! !
_

!
'

gg # h J !ture (MSLB) (-/1.2.5.C, ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! !! -

Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! [M !
2.2.8) ! ! !

. . .

l' c ;'':n ''
i ";ON$.0li M s *"" i

Spray Composition yp p pm ho

y P& 9->* ::
2 .Spray Density (gpm/f t ) . y, f gg g

Spray Duration ! ! //' M -,,

! ! !
Submergence Duration ! ! !
( 4.1. 3/2. 2. 5/2. 2. 5) ! ! !

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

! ! !
Time to Submergence ! ! !

! ! !
Dust Environment ! ! ( !

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

_- __
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C- uon of The Frankhn insatute FRC Assignment No.13 5f
' Jih and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. V97/Yf[.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4P

NOTES:
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As NRC Contract No. NRC-03-79-118
liODErinklin R:se:rch Ccnter FRC Project N2. C5257 P g3

A Division of The Franklin Insttrute FRC Assignment No.13 5g
20th and Race Streets. Phila.. Pa 19103(215) 448 1000 FRC Task No. 4 9 '7 /W I

' ' ~

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d
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A NRC Contract No. NRC-03 79118
000Er nkun a. arch Center FRC Project No. C5257 Pag-)

A Division of The Franklin Insnture FRC Assignment No.13 5h '

20th and Race Streets. Phde.. Pa. 19103 (215) 44810m FRC Task No. 4'9'7/ V f f I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y .l
!
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A NRC Contract N 2. NRC-03-79-118
000hr:nklin R; search C:nter FRCProject No.C5257 Pag 3

A Divmon of The Frankhn Insntute FRC AssignmentRo 13 Si
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRC Task No. Y Y7/YfI

EC'JIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @

140TES:

':'EST ITr43

(1) Item 31 Box - 12" x 12" x 6" with hinged cover.
(1) Item 34 Eox - 18" x 1S" x 6" with hinged cover..

(2) Item C823 - 12 Point Penn - Union Terminal Blocks T7pe
6012 - N3 - AEP

100 ft. Itam 3123 - 15/c #12 AWG, Solid Copper Control Cable -
Continental Wire and Cable

3 ft. Item 422 2" Seal - Tight Flexible Conduit

20 ft. Item 3076 Triax Cable - Boston Insulated. Wire
20 ft. Item 3075 #16 AWG, Twistod/ Shielded Fair - Boston

Insulated Wire
20 ft. Item 3075 #16 AWo, TwistedAhielded Fair - Continental

Wire and Cable -

20 ft. Item 31217/C #12 AWG Solid Copper Control Cable -
cenaral Electric

Acceptance Criteria

8.1 The test items are expected to maintain the current and

voltage specified in 5.3 above throughout the total test

period. Should the leakage current of any individual test

' item exceed 1 amp, post test examination shall determine if
;

I
' the cause was external. Final post test criteria shall then

be applied to the test item in question to determine if it
has passed or failed the test. The post test criterion

shall be a leakage current of no greater than 1 amp when the

device is subjected to a hi-pot test.

_ _



o

A NRC Contract N2. NRC-03 79-118
000hrinkiin R: search C:nter FRC Project N2.CS257 Pig 3

A Dtvmon of The Frankhn Insttrute FRC Assignment No.13 5j
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. //977W I

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 6 I

m za,

7.13'.3 6.1

3..er;; iced Throughcut
Test Remcved from Circuihy

T3-2 1, 7, 9 T3-2 3, 5, 11

T3-4 Ncce T3-4 1, 3, 5, 7, 9, 11

GE-3 1, 3; 5, 7 GE-4 1, 3, 5, 7 .

37?-3 CP4 1, 2 & Shield

B7P4 CP-3 1, 2 & Shield
.

3X3

3X4

In view of the feet that the 600 V test source was of limited cepecity,
(50 me), a sepcrete 600 V power source (1 KVA) was cpplied to the test
items following their cppcrent indicction of high leckcse. This was
initiated to confirm the extent of leckage current. Post test excmination
revecled that this centributed to the severe trccking observed on TB-4.

Post test excminction revealed that cppcrent difficulty with GE-4 and TB-2
was ccused by difficulties encountered with the essocicted test leads used
to connect the test items through the test chcmber wcil. All the test items
except TB-4, CP-3, cnd CP-4 successfully pcssed a post test hipot test
end successfully pcssed the requirements of this test.

Views of the terminct boxes, tenninci blocks cnd ecbles citer the environ-
mentcl exposure are shown in Figures 6.2 through 6.5.

.



A NRC Contract N3. NRC-03-79-118
LOO ranklin Research Center FRC Project No. C5257 P;g2

A Dimion of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila-. Pa 19103(215)44 4 1000 FRCTask No. 4/97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. foi

EQUIPMENT ITEM No. 69
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET No. 69
LICENSEE REFERENCE (S): 3840, 3841
FUNCTION (PLANT ID): CABLE CONNECTION
LICENSEE SUBMITTAL: SCEW(S): TC13-1 [12]

.

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

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

Not stated, Not applicable.

,

LISTING OF APPLICABLE CHECKSHEETS:
,

n

Contents Checksheet Page No.

Equipinent Item la

Sunnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensoe Response to NRC SER 2a, L, L, 22

System Consideration Review i, '2, "2, if
'''

- - - ,-

Equipment Environmental Qualification Review L, ,L , L , Ja, L , 5f,
5;;, S. C;, Sj

Installed TMI Lessons Learned Implementation b, L
Equipment Sununary

Maintenance and Replacement Schedule Sununary 7a, he , L



- .- _ __ . _ - . .- . -.

NRC Contract N2. NRC 03 79-118
LO hrsnklin R:serrch Centir FRC Project No. C5257 Pag 3

A Dwmon of h Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. '79 7h98

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6d

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

1 Tne Licensee (haa/" ::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 there are no
outstanding qualification deficiencles.

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 Licensees
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

L operation.

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

@ Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
*

|

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



NRC Contract No. NRC-03-79-118
phranklin Research CenterUO0 FRC Project No. C5257 Pag 3

A DMsion of The Frankhn Institute FRC Asaignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRCTaskNo. W7A/9B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 6f

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate V
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 Exposurs (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 1
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements ExcepL 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,

-

_
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D. uan of The Franklin Instnute FRC Assignment No.13 5f
2]th and Race Streets. Phda.. Pa. 19103 (215) 448 tmo FRC Task No. 2/9 74/9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .(nS.

NOTES:
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A NRC Co1 tract N3. NRC-03-79-118 )
lbu Frankhn Research Center FRC Project No. C5257 P g]

A Divmon of The Franklin Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1(MN) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7Q.

.

EQUIPMENT ITEM NO. 70
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 70
LICENSEE REFERENCE (S): 3831, 26
FUNCTION (PLANT ID): TERMINATION AT PENETRATION INSIDE FID0 DUP TUBES
LICENSEE SUBMITTAL: SCEW(S): TC6-1 [12]

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

R, T, h RT, P, H, CS, @ h (R), M, I, h RPN, EXN, SEN, QI, RPS, None,
:

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETG:

Contents Checksheet Page No.

Equipnent Item la

Summary of Licensee Responses to the NRC SER lb
l
'Equipment Environmental Qualification Summary Forms 2,

; Licensee Response to NRC SER 2;, OL, 3~, OJ

fSystem Consideration Review 0;, OL, 4-, ,d, ==,
i

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f, I
)cm sw c4 c4

i

Installed TMI Lessons Learned Implementation 6 , 00

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, L, Tw

-

._. __



gs NRC Contract Nr. NRC-03 79-118
11000 Frtnklin R:se:rch Cent.r FRC Project N2. C5257 Page

A Or.:uon of The Frankhn insntute FRC Assignment No.13 |b
20th and Race Streets. Phita.. Pa 19103(215) 448 1000 FRC Task No. 4/D/8/9R

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22.

SUetMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

J 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.

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 scdification

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

Q 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
C' .nknn ae.e.rch CenterUOu#, FRC Project No.CS257 Page

A DMeson of The Frenkhn Insetsute FRC Assignment No.13 2
20th and Race Streets. Phde.. Pa. 19103(215) 448-1000 FRCTask No. 47 7/99A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Adequately ' Y
Qualified Life or Replacement Schedule Established (If Required) Y

.

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) 1
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 1
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

f



_ _

p6rtnklin R: search Center NRC Contract NO. NRC-03 79-118
UD0 FRC Project N3. C5257 Pag 2

A Dms.on of The Frankhn lassitute FRC Assignment No.13 5a
20th and Race Streets. Phda.. Pa, 19103 (215) 448 lM FRCTask No. W7h9R

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

EQUIPMENT ENVIRONMENTE QUEIFICATION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type '(,gg .! N E. NPMINdICW k kf.[

. . .

Manufacturer's Name ! gg ! IO/jQ !
(5.2.2/-/-) ! ! !

Model Number (5.2.2/-/-) . Q3,M O/$
! ! !

Serial Number ! g gl Q 'f0/g !-

Features / Mounting h WC6F.y $ta.ptwn unir.Mbey A(5.2.6/-/-) g3 ! %Mh kapbn | kap % {Mo ff, j,
Connections / Interfaces ! "" 5 4 ? -*N 'oPPe r 5
(5.2.6/-/-) 'Spric.g, ' 4 lee.ue.5 w/W coa. fig '

. . .

'Location / Elevation See g .

Equipment ID No. ! '
.

QUEIFICATION PS. PORT ! ! !
(8.0/5.0/5.0) ! gg ! !
Report ID Number gg 2 (,u)/)f g .3 3 g *

. . .

Report Date
{ { Apri| /d-l(/q7$ f
. . .

Issued by ! ! We.shgk.owg e !
! ! !

.' O. c .(.cok i q j
'Prepared for
. .

Referenced Reports ! ! !%
! ! !

Qualification Method ! ! !
Y IChY !(5.1, 5.3/2.1, 2.4/2.1, 2.4) ! !

! ! !
QUEIFICATION TEST PROGRAM ! ! !
Functional Test Description ! 2 !7 g.,
(5.2.5/2.2.9/2.2.9) ! ! ! .

! ! !
Operating Conditions

f' NW Mpd
e ,

*

/(-/2.2.10/2.2.10) *,

5A9Ioad/ Cycles / Voltage / g ,

Current /Freq. J j {



_ _ . .

A NRC Contract N3. NRC-03 79118
000E,.nkiin a:.e.,ca center FRC Proi.ct N:. Csag7 Pag 2

A Dev$s.on of The Frankhn Instnute FRC Assignm.nt No.13 5b
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. W #v98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

1
i

i

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

! ! !
Acceptance Criteria ! ! d c.o,cren4 W e h p !

' (5.2.5/2.2.1/2.2.1) ! %W Mt ;.

t.ea.k
' +W 9curund 5 9aah

-

Accuracy (5.2.5/-/-) ! g emp Q; p.g .g;
1 . H y o +, .

Number of Specimens ' '

. g,%,

Test Instruments Calibrated ! !p !
! !v 1

Safety Function (Active / !g# ! !
Passive) (-/2.1.3/2.1.3) ! ! U0 % !

! ! !

.Q,.,, g y ,Test Duration (5.2.1/-/-) .

_

Accident Duration (Envir. ! 3 73 Q* ! !
Above Normal) (5.2.1/-/-) ! ! !

! ! !
Required Function Time ! conh% ! !

,

e e e !

Test Sequence (General) k k 4 ;g. {W5b' .(5. 2. 3/2. 3.1/ 2. 3.1) ! !
g ! b % mea. s k a,1-

Test Sequence (NUREG-0588, ! ! ! ,

Cat. I) (-/2.3.1/-) ! ! ! '

! ! !
1. Representative Sample ! ! !
2. Baselina Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! ! !.

6. Wear Aging ! ! !
,

7. Vibration / Seismic ! ! ! l

8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

| Aging h 4o4 pe. eve r mad )( Mo fe., &
j (5.2.4, 7.0/4.0/4.0) !MQ ! ! !

Thermal Aging / Basis ! ! ! '
,

! ! ! l
Material Aging ! ! %+ ggd 1

Evaluation (7.0/-/-) ! ! !
. . !

Materials Susceptible e. o4 SfinisE I
MO(Thermal) (5.2.4, 7. 0/-/-) ! g 1

! ! !
Radiation Aging, Type ! 5 1 '6 *

*

.

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



A NRC Contract No. NRC 03 79-118
00br nklin R:seuch Ccnter FRC Project N3. C5257 Peg 3

A Dmson of The Frankhn Institute FRC Assignment No.13 5c
20th and Race Streets. Phita . Pa. 19103 (215) 448 1000 FRC Task No. 4/9 Th9A

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 2Q.

NRC REQUIREMENTS DEFICIENCY

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

! ! !
! ! !

Radiation Aging, Dose (rd) ' c'{gg[d ! 00 M d A- !
! !.

Radiation Aging, Dose Rate ,o .75Inecl/6. !'

1. .

Radiation Aging, Method ! leat !M !
! ! !

!Materials Susceptible ! ! gg
(Radiation) (5.2.4, 7.0/-/-) 1 1 1

! ! !
Operational Aging ! ! !

(-/4.2/-) ! ! !
! ! !

Other Age Conditioning ! ! !

(-/4.2/-) ! ! !
! ! !

Qualified Life claimed / ! ! !
N #N'D- ! !Established (5.2.4/4.10/-) !

! ! !
Normal Ambient Temperature ! ! !
Normal Amoient Radiation ! %,Q ! !
Normal Ambient Humidity ! ! !

! ! !
On-Going Surveillance and ! ! !
Preventive Maintenance ![ ! !
(7.0/-/-) ! ! !

! ! !
On-Going Analysis of ! ! !
Failures and Degradation ![ ! !
(7.0/-/-) : ! !

! ! !
Margin (General) ! ! !
(6.0/3.0/3.0) ! ! !

! ! !
Margin (NUREG-0588, ! ! !
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

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

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

+ function time minimum) ! ! ! -



Ap NRC Contract No, NRC-03 79-118
000U Fr nklin Research Ccnter FRC Project NJ. C5257 Pag 3

A Divmon of The Frankhn Insatute FRC Asaignment No
FRC Task No. 49 M.13 5d

20th and Race Sweets. Phda.. Pa. 19103 (215) 448 1000 4'9A

EQUIPMENT ENVIRONMENTAL QUAllFICAT!ON REVIEW OF EQUIPMENT ITEM NO. _2.Q

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

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !
IOCA/MSLB/HELB/ Uncontrolled ! 1g LOC A/mfld' gg 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 ! y ! (" 1

214 ) .

! ! !
Radiation Dose Rate (rd/hr') ! ! !4'Radiation Qual. Method ! 1M !
(5.3.1/-/-) ! ! !

! ! !
Proximity to Concentrated ! ! !g, g *
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! UD ! N' N I ' !

g b ueg%Me. g
.

Radiation Dose (Normal + ! ! !j GO MhAccident) (4.1.2/-/-) ;
1 ! !

Plateout Dose Considered ! gg, ! !
(-/1. 48/1. 48) ! ! !

! ! !
Gamma + Beta Dose (rd) ! ! 1g ! gg(4.1.2/1.4.7/1.4.7) ! !

_

<
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A NRC Contract N3. NRC-03-79-118
dbrinklin R:seirch Center FRC Project Nr. C5257 Pag 3

A Dimen of The Frankhn Insntute FRC Assignment No.13 5e
20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m FRC Task No. W 7/4'94

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2D

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

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

f 90 f!/O M I'Rate of Temp./ Press. 3 F *

Increase ! !.

. . .

Peak: *F/psig/RH/ Time hE|L5fia/Msegk 340* co[foo7oh5b k

@tus/s he/ssec t :
Decrease To: 'F/psig/RH/Ti f,7, J55* fg.jopg /jeog[& ''

Decrease To: *F/psig/RH/ Time ! ' #**[ME !

O*f-|-f $~m;I I
Decrease To: 'F/psig/RH/ Time ! 0

1

! ! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! !
(5.3.2/1.3, 2.2.8/1.3, !g g !

! !
2.2.8) ! ! !

! ! !
Spray Composition ! 1

'

!. yyppm been af. g g(4.1.4/1.3, 2.2.8/ Se con H g w n.ou joptl95~1.3, 2.2.8) pg g,g .

. . .

Spray Density (gpm/f t ) ,,g gm/g,12 e i '

. . .

Spray Duration ' ' '

jg 4 g,}
. . .

Submergence Duration ! ! !
( 4.1. 3/ 2. 2. 5/2. 2. 5) ! ! !

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

! ! !
Time to submergence ! ! !

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

.

m-->- ---o - -



#w NRC Contract N A NRC 03-79-118
LO0fFranklin R:serrch Ccnter FRC Project No. C5257 Pag 3

c. soon of The Frankhn Inmute FRC Asalgnment No.13 5f
.

JJth and Race Streets. Phda,. Pa. 19103 (215) 4481MO FRC Task No. 4'9>/4'9A,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 2C2
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#A NRC Contract N2. NRC-03-79-118
LOO nklin Research Center FRC Project No.C5257 P g2

A Dimx>n of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets Phda . Pa 19103 (215) 448-1(kx) FRC Task No. 49 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2L

EQUIPMENT ITEM NO. 71
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 71
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): TCll-1 [12]

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

R, h QT, RT, h H, CS, h S, (R), M, I, h 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 2;, 25, L, 30

System Consideration Review !;, it, I;, 02, elu,

Equipment Environmental Qualification Review 5;, ;L, L, ;J, L , 5f,
5; , 5'. , Si, Sj

_

Installed TMI Lessons Learned Implementation frerr-66
Equipment Sununary

Maintenance and Replacement Schedule Summary 7;, 7L, ';

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



4- NRC Contract No. NRC-03 79-118
NOU Fr:nkhn R2 search Ccnter FRC Project No. CS257 Page

A Dr. mon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila .. Pa 19103 (215) 448-1000 FRC Task No. '/9 7/v9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2/

SIMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/' eo-not) provided a response to the SER concerns.n

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/hac 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 exemptad from environmental qualification.

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

I.a Qualified II.c Qualified Life Deficiency
Ib Modification III.a Exempt

h Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

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



NRC Contract HD. NRC-03 79-118p[]UO ranklin Research Center FRC Project No.C5257 Pa08

A DMoon of The Frankkn Instuute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. l'1103 (21M 448-1000 FRC Task No. 4 9'th498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2L
l
1

l
,

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
l

DESIGNATION:
X = DEFICIENCY jNRC REQUIREMENTS

Y )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

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfiod

~

Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing 3atisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied _

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

DESIGNATION:
X = CATEGORY

NRC QUALIFICATION CATEGO3Y_

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

YII.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

_ _ _ _ _



# NRC Contract N3. NRC-03-79-118 '
'

[00 nklin R:serrch Center FRC Project N2. C5257 .Pago.

D. von of The Frankhn institute FRC Assignment No.13 5f<
'

alth and Race Streets. Phda.. Pa. 19103 (215) 448-Imo FRC Task No. 4/97/WA

!
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.'_2/
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& NRC Contract N . NRC-03-79-118
dhrsnklin Research Centir FRC Pr; ject N2. C5257 P ga

x
A Diusion of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. 49 7

'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7d

EQUIPMENT ITEM NO. 72
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 72
LICENSEE REFERENCE (S): 639
FUNCTION (PLANT ID): TERMINATION AT PRESSURIZER RELIEF BLOCK VALVES (NMO-151,

152, 153)
LICENSEE SUBMITTAL: SCEW(S): TC12-1 (12]

~

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

R, h rJr, RT, h H, CS, % S, (R), M, I, h 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 22, 'h, 22, 22

System Consideration Review 5:, th, 02, if, '.~, 4f

Equipment Environmental Qualification Review R, 55, L, 02, % , Sf,
5;, 55, Si, Sj

.

Installed TMI Lessons Learned Implementation W
Equipment Sunraary

Maintenance and Eeplacement Schedule Summary L, 7b, ?c

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

- __



r

I
A NRC Contract N3. NRC-03 79-118
000btnklin Rrserrch Ccnter FRC Project No. C5257 pag 8 )

A Damon of The Frankhn Institute FRC Assignment No.13 |b l

20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRCTask No. V97/'/98 )
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2al

SIMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 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.

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.

,

l
DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

j

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

I.a Qualified II.c Qualified Life Deficiency '

I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

._ _



NRC Contract N J. NRC-03-79-118
LOO Franklin Research Center FRC Project No.C5257 Paga

A Dwwon of h Frankan Insmute FRC Assignment No.13 2
20th and Race Sarsets. Phda,. Pa. 19103(215) 448-1000 FRCTask No. Vf 7/49A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2d

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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

~

Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Agir.g 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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established L

,

l 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

.

l

|

-. - - - -- A
.-_ . _ _ _ _ _ _ _ _
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#A NRC Contract N3. NRC-03-79-118
lj00kr:nklin Rxsetrch Cant:r FRC Project No. C5257 Pag 3

D. von of The Frankhn Instaute FRC Assignment No.13 5f
0th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTaskNo. 4 97/WA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 2.el

NOTES:
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NRC Contract Ns. NRC-03-79-118Q~
00bJ r:nklin Research Centrr FRC Pr; ject No. C5257 Pcg3

A Dmuon of The Frankhn Insnture FRC Assignment No.13 ia
20th and Race Streets. Phda . Pa 19103 (215; 448-1(XX) FRCTask No. 997

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 73

EQUIPMENT ITEM NO. 73
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 73
LICENSEE REFERENCE (S): 639
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TC2-1 [12]

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

R, h (/Y, RT, @ H, CS, @ S, (R), M, I, @ RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 2;, 2b, 2-, 3d

ifSystem Consideration Review d2, it, 0., mu, w,

Equipment Environmental Qualification Review 9= " "r, Ed, 5:, 5f,
5;. r, n, a ;

- ,

Installed TMI Lessons Learned Implementation Gerr=6b 1

Equipment Summary |

Maintenarx:e and Replacement Schedule Summary " . , 1, ';

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

-



_ _ _

NRC Contract N2. NRC-03 79-118
000) Franklin R:sench Ctnter FRC Project N2.C5257 Page

A DMsson of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. '/97/'/9e

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2A

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

1 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.

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 prop > sed
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

Q Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

~ ~ ~ ~ ~ ~~ ~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



NRC Contract No NRC 03 79-118
@DDEr.nurin a. .,ca center FRC Proi.ct No.Csasy Page
U

A DMseon of The Franidininsanute FRC Assignment No.13 2
20th and Race Streets. Phas.. Pa. 19103 (215) 448-10m FRCTask No. 497 /49A

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate X
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

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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established 1
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

.

~ -~ we ar. n w .~.w- -
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# NRC Contract NO. NRC-03-79-118#

J' 000 Fr:nklin Rrserrch Ct:nt:r FRC Project ND. C5257 Pag 3
D. uon of The Frankhn Institute FRC Assignment No.13 5f

.uth and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRCTask No. 497/t14A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23.
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As NRC Contract N 3. NRC-03-79-118
LO0hranklin Research Canter FRC Project N3. C5257 P:ga

A Dewsion of The Franklin Institute FRC Assignment No.13 |a
20th and Race Streets. Phda . Pa 19103(215) 448-1000 FRCTask No. 997

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2%

EQUIPMENT ITEM NO. 74 .

ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT |

MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 74
LICENSEE REFERENCE (S): 1620, 1064
FUNCTION (PLANT ID): TERMINATION AT VALVE MOTOR OPERATOR (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): TC10-1 [12]

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

R, @ Gr, RT, @ H, CS, @ S, (R), M, I, h RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:
l

Contents Checksheet Page No.

Equipment Item la )
Sunnary of Licensee Responses to the NRC SER lb )

Equipment Environmental Qualification Summary Forms 2

'^ MLicensee Response to NRC SER ?:. '5

', '. fSystem Consideration Review '. '5 '" ' ' '
,

Equipment Environmental Qualification Review L, C '. , ' . , %, L , 5f,.

5;;, Eh, Ei, Sj
1.

Installed TMI Lessons Learned Implementation Ger-6b
Equipment Sununary

* hMaintenance and Replacement Schedule Summary ?:.

- - . - . . . -.- _ - - . -- .. -
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Ax NRC Contract No. NRC-03-79-118
000bnklin R:se rch Ccnter FRC Project Nr. C5257 Page

A Dr.:s:on of The Frankhn InstNt2 FRC Aasignment No.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 44810m FRC Task No. 497/</98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 77
_

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

,,g_ 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.

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 Liccasee states that the equipment item does not require qualification
and/or should be exempted froc environmental qualification.

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

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

II.b Not Qualified IV Documentation Not Available

;

- - . . _ -
-

- _ .

- _ __ _ _ _ - _ _ _ _ - .
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NRC Contract No. NRC-0379-118
phrankhn Rmarch Ccnter FRC Project No. C5257 Page
UO0

A Devimon of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTaskNo. 497/49A

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W
_

)

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION: I

X = DEFICIENCY ,

NRC REQUIREMENTS !

Documented Evidence of Qualification Adequate X
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

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Critoria 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

ICriteria Regarding Instrument Accuracy Satisfied
ITest Duration Margin (1 hour + Function Time) Satisfied _

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

DESIGNATION: I

X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
|

I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life 1

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review 1

'

IV Documentation Not Made Available

.

- ~ _

_ _ . -



#N NRC Contract No. NRC 03-79-118
000hranklin Rzse:rch Cent:r FRC Project N2. C5257 Pag 3

D. non of The Frankhn Institute FRC Assignment No.13 5f
.3th and Race Streets. Phda.. Pa. 19103 (215) 448-Imo FRC Task No. '/9 7/4'99

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. l'f

NOTES:
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I

& NRC Contract N3. NRC-03-79-118
E00 Franklin Research Center FRC Praject No. C5257 P ga

A Dmson of The Frankhn Institute FFC Assignment No.13 |c i
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRCTask No. W7 I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2I

EQUIPMENT ITEM NO. 75
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 75
LICENSEE REFERENCE (S): 639, 26, 27, 29
FUNCTION (PLANT ID): CABLE TERMINATION |
LICENSEE SUBMITTAL: SCEW(S): TC4-1 [12] |

I
1

|

J

l

l

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

R, @ QT, RT, D H, CS, @ S, (R), M, I, h RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

MSTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Stumnary Forms 2

Licensee Response to NRC SER L, 3L, 3m, 2J

System Consideration Review 0;, 0-, ,J, k, Ifmw,

Equipment Environmental Qualification Review 5;, L, ,w, ,d , - 5f,-,

E;, Eh, Ci, Sj
.

Installed 'IMI Lessons Learned Implementation Ger-%
Equipment Summary

Maintenance and Replacement Schedule Summary 7;, B, ';



Ap NRC Contract N2. NRC-03-79-118
000U Fr:nkhn RIscarch C2nter FRC Project Nr. C5257 Page

A Dmsion of Tlu Frankhn Instituts FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTask No. '/97/</9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2f

SUMMARY OF LICENSEE RESPONSES 10 THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/M: 7.r. ) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will fur.ction 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-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 ( )

The 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 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

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

,

_ - , -



NRC Contract N D. NRC-03 79-118
pEranklin Research Centeru00 FRC Project No.C5257 Page

A Otvmon of h Frenkhn Institute FRC Assignment No.13 2
20th and Race Streves. Phda.. Pa. 19103 (215) 448-1000 FRCTaskNo. 497/WA

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2f

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMEN Q

Documented Evidence of Qualification Adequate X

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

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.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified ___

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

III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

1

9
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#- NRC ContrLct N . NRC-03-79-118
00ilkr nklin Rrsetrch Canter FRC Project Nr. C5257 Pag]

- D. uon of The Frtnkhn Institute FRC Assig.7 ment No.13 5f
.ath and Race Streets. Phda.. Pa. 19103 (215) 448-1000 j:RCTaskNo. W7/49A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7.f

NOTES:
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#A NRC C:ntract NO. NRC-03-79-118
U$ nklin Resench Centu FRC Pr2 ject No. C5257 P:ga

A Dwison of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRCTask No. 497

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 2_G.

EQUIPMENT ITEM NO. 76
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 76
LICENSEE REFERENCE (S): 639, 1620, 1064, 26, 27, 29
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TC3-1 [12]

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

R, h Gr, RT, h H, CS, @ S, (R), M, I, h 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 2;, 25, 2, 33

System Consideration Review t;, ti, 00, 02, :;, if

Equipment Environmental Qualification Review L, 1, L, 50, % , Sf,

4, P %t'

.

Installed TMI Lessons Learned Implementation 6er-%
Equipment Summary

Maintenance and Replacement Schedule Summary h,*,':

.. ..



A NRC Contract No. NRC-03-79118
000 anklin R:seach Canta FRC Project N2. C5257 Page

A Dmon of The Frankhn Institute FRC Aasignment No.13 |b
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRCTask No. 497/V99

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2G

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

1 Tne Licensee (has/':: ..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.

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
other ( )

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

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

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

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

*

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

_ . _ _ _ _ ___

_y .- -.___ - - _ _- - - _ _ _ _ _ _ _ _ _ _
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4- NRC Contract No. NRC-03 79-118
bO0U Fr:nk!!n Rese:rch Center FRC Project Nr.C5257 Pag 2

A DMiaon of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRCTask No. </97A'9B

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate X
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 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)

e

DESIGNATION:
X = CATEGORYNRC QUALIFICATION CATEGORY

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

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

_ _ - _ _ _ _ _ _ _ _ _ _ _



A- NRC Contract N2. NRC-03-79-118
600hr nklin R:sench Center FRC Project N . C5257 Pag 3

D. von of The Frankhn Insatute FRC Assignment No.13 5f
JJth and Race Streets. Phda.. Pa. 19103 (215) 448-Imo FRCTask No. 4/9 7/'/9e

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2G
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#A NRC C ntract N3. NRC-03-79-118
liOO nklin Rese:rch Centtr FRC Pr: ject N3. C5257 P g3

A Diwsion of The Frankim Institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103 (215)448 1000 FRC Task No. VM

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

EQUIPMENT ITEM NO. 77
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 77
LICENSEE REFERENCE (S): 639, 3b29, 959, 677, 678, 3830, 815, 38
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TIl-1, TI2-1, TI4-1 [12]

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

(R) , h I, h RPN, EXN,h T, h RT, SEN, QI, RPS, None,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 2

Licensee Response to NRC SER 3a,OL, Ow, ;J -

System Consideration Review dz, Oh, 0-, 40, esu,

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,

59,Sh,5(,Se'x
.

Installed TMI Lessons Learned Implementation ?= , 6 L -

Equipment Summary

Maintenance and Replacement Schedule Summary 7., 7L, 7w

__. _.



A NRC Contract N 3. NRC-03-79-118
Nbznklin Rrse rch Canter FRC Project No. C5257 Pag 2

A Dr.: son of The Frankhn Institute FRC Assignment No.13 |b
FRC Task No. < /9 hk20th and Race Streets. Phila.. Pa 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2 2

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

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

[ The Licensee (has/h:2 n:t' specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

Qualification testing of equipment in progress
Other ( )

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

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

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

.

'

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

I.a Qualified /_I_I . c Qualified Life Deficiency (
I.b Modification III.a Exempt
II.a Qualification Not Established III b Not in Scope
II.b Not Qualified IV Documentation Not Available

_ __



4 NRC Contract NO. NRC-03 79-118
000u Frinklin R:se:rch Center FRC Project No. C5257 PaQ3

A DMsion of The Franklin Institute FRC Assignment No.13 2
/// C 3 4/9 P20th and Race Streets. Phda . Pa. 19103 (215) 448-10m FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2'?

I
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

' 1
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) |

J

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
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified X
,
' III.a Equipment Exempt From Qualification i

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

1

l

.

:

-_ .-. __ _ _. - ____ - __ - _-



@O0hrinklin Research C:nter
NRC Contract N3. NRC-03-79-118

U FRC Project N2. C5257 Page
A DMston of The Frankhn Insettute FRC Assignment No.13 30
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. V9VVV

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.7

LICENSEE RESPONSE TO NRC SER

,

Instrumentation connections for Barton 'instrure.nts. D. C. Cook Units

1 and 2. Barton instruments are supplied with pigtail connection wires..,

'Ihese wires are enclosed in flexible conduit for a short length and are

spliced in a condulet to the instrumentation cable wires using seamless,

tin-plated copper sleeves and Paychem NCSF heat shrin'<able tubing with

N Class adhesive for insulation. The splice insulation Iraterial is

qtmlified by tests conducted by Raychen Corporation and reported on

Franklin Institute Test Report No. F-C4033-3. (See section 3 below

for detailed instrument cable qmHfications.)

.



#g NRC Contract No. NRC-03-79-118
tiODu Franklin Rese rch Center FRC Project N 3. C5257 Pa03

A Dwmon of The Frankhn Instaute FRC Assignment Ng~13 50
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. M 't 7/ Yi

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7 '/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! !.

Equipment Type ![ f IElectrical Cable Splice
! ! !

Me.nufacturer's Name ! ! IRaychem Corporation
(5.2.2/-/-) ! ! !

! ! !

Model Number (5.2.2/-/-) {gCSf0 [g) ! Raychem Thermofit f
* WCSF . . .N **

' ' 'Serial Number
! ! Not Applicable 1

Features / Mounting ! g ! !
(5.2.6/-/-) ! ! On Mandrel In Autoclave !

! ! !
Connections / Interfaces !M ! !
(5.2.6/-/-) ! p. A f! Test Item Is a Cable !

! ,! Splice (Note 1 p 51 &51 ).1 2

Location / Elevation !g !
! !Not Applicable !

Equipment ID No. g Not Applicable

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

3! pc(ta33 p{ F-C4033-3Report ID Number
I 1.

Report Date -j( jJanuary1975 f.
'

. .

Issued by- ! ff /tt, ! Franklin Institute e

! ! Research Laboratories !
repared for {RaychemCorporation f

Referenced Reports . ,c 3 i * Not Applicable

!pc ut 2. ! Simultaneous Test I
- - -

Qualification Method
* *(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) fy
. .

QUALIFICATION TEST PROGRAM ! ! g

eFunctional Test Description ! ! *

/ Insulation Resistance /(5.2.5/2.2.9/2.2.9) ! ! * "

! ! Current Carrying Capabilit y
Operating Conditions ! ! and HiPot e

' s e(-/2.2.10/2.2.10) '

See Note 1 p 511 & 512Ioad/ Cycles / Voltage / e
*

Current /Freq. ! ! ,

_

- -



pErtnkhn R:se:rch Center NRC Contract No. NRC-03-79-118
u00 FRC Project No. C5257 P g -)

A Divisen of The Franidin Instuute
FRC Assignment No.MVM 5b13
FRC Task No. W20th and Race Streets. Phila . Pa 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7 'l

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

! ! !
' ' 'Acceptance Criteria Jg

(5.2.5/2.2.1/2.2.1) ! Er ! Not Stated !
! ! !

. Not Applicable f
Accuracy (5.2.5/-/-)

f.
Number of Specimens

30
. .

d 3,Yes .f
Test Instruments Calibrated '

. .

18 ,pgf&f M { Active.. Carry currentSafety Function (Active / !
Passive) (-/2.1. 3/2.1. 3) . .

! ! !
Test Duration (5.2.1/-/-) jv['f ,f 30 Days f

'

Accident Duration (Envir. 1 ! !
Above Normal) (5.2.1/-/-) N// I . Not Applicable .

Required Function Time !Y M ! Not Applicable '

Test Sequence (General) p
( 5. 2. 3/2. 3.1/ 2. 3.1) ! l ! Visual Inspection .

! ! Insulation Resistance I
Test Sequence (NUREG-0588, ! ! Thermal / Radiation Aging 1

Cat. I) (-/2.3.1/-) ! ! Visual Inspection !
! ! Insulation Resistance !

1. Representative Sample ! ! LOCA Simulation !
2. Baseline Data ! ! Visual Inspection / !
3. Performance Extremes ! ! Insulation Resistance / !
4. Thermal Aging 1 !HiPot !
5. Radiation Aging ! ! !
6. Wear Aging ! ! I
7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !

(/ ! !9. Post-DBE Exposure !
10. Inspection ! ! !

! ! !
Ag ing ! ! !
(5.2.4, 7.0/4.0/4.0) ! ! 7 Days @ 150*C !
Thermal Aging / Basis ! ! Not Stated 1M

/, , .

Material Aging ! ! !
Evaluation (7.0/-/-) ! I ! Visual Inspection / !

! ! Insulation Resistance !
Materials Susceptible ! ! !

(Thermal) (5.2.4, 7.0/-/-) Not Stated !

Radiation Aging, Type ! ! '
.

Gamma

-



As NRC Contract No. NRC-03-79-118
u00Erinkhn R:se rch Can::r FRC Project NO. C5257 Pag]

A Dweon of The Frankhn Insntute FRC Assignment No.13 5c
20th and Race Streets. Phila . Pa- 19103 (215) 448-tmo FRC Task No. V f MVY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

WIRadiation Aging, Dose (rd) / 5x107

1Radiation Aging, Dose Rate !
f ,Not Stated,

Radiation Aging, Method . Test

Materials Susceptible ! I
Not Stated ,

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

Operational Aging ! ! !

(-/4.2/-) ! ! Not Stated !

! ! !

Other Age Conditioning ! ( ! !

(-/4.2/-) ! ! Not Stated !
! ! !

Qualified Life Cle'.ned/ ! ! ! (
Established ( 5. 2. 4/4.10/-) ! t Stated in Test gf.

INormal Ambient Temperature !gp44(X !!N0bkhhkkEabke !Normal Amoient Radiation ! e

Normal Ambient Humidity ! ! Not Applicable !
! ! !

'
}On-Going Surveillance and 'g

Preventive Maintenance
(7.0/-/-) !/9 & ' Not Applicable. . *

'

. . .

On-Going Analysis of ! ! !

Failures and Degradation ! ! '

Not Applicable
(7.0/-/-) ! V ! !

! ! !
! IMargin (General) ! p Not Stated

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

*

Margin (NUREG-0588, ! ! Not Stated
Cat. I) (-/3. 2/-) ! ! !

1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

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

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

+ function time minimum) ! ! ! .

._ _ _



|

@O0hr:nklin R;se:rch Center
NRC Contract No. NRC-03 79-118 1

U FRC Project No. C5257 Page
A DMsen of The Franklan Institute FRC Assignment No.13 5d
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRC Task No. u f >/ W I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

i

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

: ! !
ACCIDENT CONDITIONS 1 1 !,

! ! ! ,

IDCA/MSLB/HELB/ Uncontrolled !g ! LOCA/ MSLB 1

(4.1, 4.2, 4.3.1, 4.3.3/ ! ! !
1.1, 1. 2, 1. 5/1.1, 1. 2, 1. 5) ! MI6d ! ! s

! ! '!
Radiation Type ! ! Gamma Is

! ! !
! 4 1 197.7-209.8 Megarads 1Radiation Dose (rd) ! g yjg(4.1.2/1.4/1.4) '. .

! ! !

Radiation Dose Rate (rd/hr) !j/g M Not Stated !
g' ! ! 'Radiation Qual. Method .

(5.3.1/-/-) ! ! Test
! ! !

Proximity to Concentrated ! ! !
Radiation ! ! Not Applicable .

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

Equipment Susceptible to ! ! !
Not StatedBeta Radiation (4.1.2/-/-) ! ! .

! ! !
Radiation Dose (Nortaal + ! ! !
Accident) ( 4.1. 2/-/-) ! ! Not Applicable

1 1 1

Plateout Dose Considered ! ! !
(-/1. 48/1. 4 8) ! ! Not Applicable ' .

! j ! !
Gamma + Beta Dose (rd) ! (/ 1 1

(4.1.2/1.4.7/1.4.7) ! ! Not Applicable ,

i

t

i

,

4

I

.

- , - ... m- , _ . _
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A NRC Contract No. NRC-03-79118 |

b00Nnklin R:serrch Ccnty FRC Project No. C5257 Page

A DMsori of The Frankhn institute , FRC Assignment No.13 5e
goih and Race Streets. Phda . Pa. 15103 (215; 448-1000 FRC Task No. VG-~>/vf/

EQUIPMENT ENVIRONMENTAL. QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2.3

'NRC REQUIREMENTS DEFICIENCY

WITH CL'OTION REFElGNCE LICENSEE QUALIFICATION (X OR
(DOR /05U8-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVIRONMutITAL PROIPILE 1 1 1

0F ACCIDENT CONDITIONS ! ! !
! ! !

10*F;7 Psi /second f
Rate of Temp./ Press. !

,

Increase . . .

! ! !

Peak *F/psig/RH/ Time !A ! 357/70/100%/10 hrs !'

Decrease To 'F/psig/RH/ Time 357-275/70-31/100%/2 hrs
3

~

# -
- -

Decrease To *F/psig/RH/ Time ! ! 275/31/100%/4 days ! M.. .r-
! ! I f7C.<,

'

l Decrease To 'F/ prig /RH/ Time ! ! 212/10/100%/26 days !
1 ! ! ! p A ls

Equipment Surf ace Tempera- ! / N % ! Not Applicable 'r
ture (MSLB) (-/1.2.5.C, ! ! .

| 2.2.6/1.2.5.C, 2.1.6) ! ! !
! ! !

gg ! Test !Spray Qualification Method !
! !(5.3.2/1.3, 2.2.8/1.3, !

2.2.8) ! ! !
. . .

Spray Composition ! 2 +o mb ! 3000 ppm Boron ;
0.064 Molar Nags 023(4.1.4/1.3, 2.2.8/ ! /</M x[c ! '

l. 3, 2. 2. 8) ! P69 // /kek ! NaOH for pH of 10.5 !
!. .

Spray Density (gpm/f t ) //A/M2 0.15

!Spray Duration ! 30 days'

!. .

Submergence Duration ! ! Not Applicable ! A/M V
(4.1.3/'.2.5/2.2.5) ! ! !

! ! !
In-L,sakage Considered ! ! Not Applicable !
(5.2.6, 5.3.2/-/-) ! ! !

i

! ! !
Time to submergence ! ! Not Applicable !

! ! !
Dust Environment ! ) . Not Applicable !

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

4 .
*

: 4

4

'
4 N

I

.

w.

*
, , , - . - - s nn.



i # NRC Contract No. NRC-03 79-118
LOhNnkhn it:seirch Center FRC Project No. C5257 Page4

D uon of The Frankhn Institute FRC Assignment No.13 5f
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 77

: NOTES:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 7 7

m
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EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7.'2

NOTES:
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A Dwmon of The Frankhn Institute FRC Asaignment No.13 Si 2
20th and Race Streets. Phda.. Pa- 19103 (215) 448 1000 FRC Task No. W 7/W#

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

NOTES:

2. TEST SPECIME!al tested and also shows the eastgizing voltags and
currents levels.

Table 1 presents a description of the specimens

Table 1 Test Specimens
Specimen Electdcal loading

Voltage Initial Currest
Description * Numbert tanath (ft/ (Vrms - 60 Hz) (A)'

8 In-Containment '9X 20 SC O ORaychem ThermoSt
Field Splice

Cable - Raychem Adverse Service Coexial
Cable, AWG 22 conductor

1st insul:. tion layer - 8 mil wall of
Alkane-imido polymer

2nd insulation layer - 49 mil wall of
Rajulin R" radiation cross-linked
polyoleSn

Braided Copper Shield
Raychem Flamtrol" Jacket - 34 mil

nominal wall .

Part No.10483
Run No. J7-5-10-72-6
Splice Components for one splice

Raychem normontS WCSF-115-4-N
Soldered connection

C5ee Figure 1)
.

Raychem normont81n-Containment 13 35 2000 70
Field Splices

Cable AWG 4 insulated with EPR-
neoprene (not a Raychem product)

Splice Components for six splices (Note 1)
Raychem ThermofitS WCSF-200-6-N

2 each of compression connectors:
Durndy Hylink YS4C-L
T&B 2F-4
3M#4

8 In-Containment 14 37 1000 65Raychem ThermoSt
Field Splices

Cable AWC 6 insulated with Raychem
Flamtrol" .

Splice Components for six splices (Note 1)
Raychem WCSF-200-6-N
6 each of compression connectors:

Burndy Hylink YS6C-L

Raychem ThermoSt8 In-Containmert 15 32 2000 25
Field Splices

,

Cable AWG 12 insulated with EPR .

neoprene ciot a Raychem prodact)
Spbce Components for six splices (Note il

Ravchem WCSF-115-6-N
3 each of compression connectors:

-Durndy Hylink YSV10
T&B 2C-10

Raychem ThermoSt3 In-Containment 16 33 1000 25
Field Sphees. Six splices.
Same construction as Sample #15
except mat Ra3them Flamtrol"
wire was used

_ _ . _ . _ _ _ _ _ _ _ _ . - _ . __ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7 7

NOTES:

Table 1 Test Specimens (continued) *

Specimen Electrical loading

Voltage Initial Current
Desc ription * Numberi IAngth (ft)8 (Vrms - 60 ff r) (A)'

Raychem "thermo8te gn-Containment 17 23 1000 65

Transition Splices
Cable AWG 6 insulated with Raychem

Flamtrol", spliced to three cables
of AWG 12 insulated with Raychem
Flamtrol" and reconnected to an .

AWG 6 cable insulated with '
Raychem Flamtrol"

Splice Components for two splices (Note 1)
Raychem '!hermofit9 WCS F-200-6-N

Raychem 'thermont* beat-shrinkable
3-Sager cable breakout (Part Number
403A112-4[83) used to provide seal at
the transition between the AWG 6 and
the three AWG12 cables.
2 each of compression connectors:

Barndy ifylink YS6C-L

e and " Trademarks of Raychem Corporation
* Description of specimens provided by Raychem
i Specimens 1 thru 8 and 10 thru 12 were other test specimens supplied by Raychem. 'Ihe test results

on these specimens are presented in report numbers F-C4033-1 and -2.
8 Specimens cut to lengths shown. Apprwdmately 4 ft of the length extended outside of the test vessel

(2 ft on each end of the specimen).
8 Initial currents were applied at room temperature, and allowed to drop to a lower level during com-

tdasd radiation and thermal aging and simultaneous IDCA-simulation testing. See text for discussion.
Note 1 - Each in-line splice or transition was covered with tinned copper wire mesh to aid in providing

a cloes proximity ground plane as shown in Figure 2
.

.
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A Dmson of The Frankitn institute FRC Assignment No.13 |o
?)th and Race Streets. Phda . Pa 19103 (215) 448-10tx) FRC Task No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.2

EQUIPMENT ITEM NO. 78
PENETRATION TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 78
LICENSEE REFERENCE (S): 3831, 38, 26, 27, 29
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TI3-1 [12]

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

R, T, h RT, P, H, CS, (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

h h ?, MLicensee Response to NRC SER

System Consideration Review As, ti, ,u, ea, 4e, ec-

Equipment Environmental Qualification Review 52, 55, Sc, Ed. Se, 5f,
Sg , Sh, 5e r-4+

.

Installed TMI Lessons Learned Implementation Ou, CL
-Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 7;.,, 7;

_ _ _ _ - . - , _.___. _ . . _ _ _ _ . _ _ . _ _ - _ - _._ _ _ ._ __
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A Dr. mon d The Frankhn insttruse FRC Assignment No.13 |b
2 tmh and Race Struts. Phila.. Pa 19103 (215) 448 1000 FRC Task No. VG IVfI

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

SUetMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

j Tne Licensee (has/;. ..e) provided a response to the SER concerns.

I The Licensee (hasfx:: ::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 (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 uxempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASET': ON REVIEN,

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

I.a Qualified II.c Qualified Life Deficiency
I.b Mdification III.a Exempt

J II.a Qualification Not Established ] III.b Not in Scope
II.b Not Qualified

-

IV Documentation Not Available

_.

e -
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13 2FRC Assignment No.Y/./ 9FA DMsion of The Frankhn Insntute

FRC Task No. Y920th and Race Streets. Phda.. Pa. 19103 (21M 448-1000
J

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

XDocumented 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

I
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 j

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:
X = CATEGORYNRC QUALIFICATION CATEGORY;

l

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification |

II.a Equipment Qualification Not Established X |

|I II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life ;

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification

f
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

l

i l
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. X

NOTES:
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2. ECUIPMENT TESTD

The following test items were supplied by Anerican Electric Power Service

Corporation (AEPSC) and according to their Quality Assurance Documentation, Form

#45IMPCO PO-040-410T, were assembled at the Donald C. Cook Nuclear Plant by qualified

. personnel in accordance with the prescribed installation practices for that plant

and were identical in all respects * to such installations in service at that plant.

All of the test items were exposed to gamma irradiation to a total accumulated

dosage of 150 x 106 Rads, except Test Items C3 and C4, which were irradiated to

60 x 10' Rads. The details of the irradiation are given in Appendix II.

Test Items C3 and C4

Penetration Floodup Splices - one 3-pha'se No. 10 AWG solid copper conductor

Kapton insulated wire joined to one 3-phase No.10 AWG stranded copper conductor

Kapton insulated wire using seamless copper sleeve splicers with tin coating.

* except as noted later for Test Items D3 and D4 which had exposed Kapton insulation.

!
I

____ _ ____ _ _ _ _ _ - -. _ _ _ _.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. g

I

Splice insulation was installed in accordance with DCC-EE-615-QCN Paragraph

5.3.2.X, Y and Z except Scotch No. 70 silicone tape was not applied over the splice.

Haat shrink tubing is Raychem Specification RT-876 radiation cross 11nked polyolefin

haat shrinkable tubing.

The spliced wires were intended to be typical of the connections made between

the penetration wires and their extension wires inside the floodup tubes at the

electrical penetrations. Included with the splicas were short lengths (approximately

five feet) of floodup tubing used on the D. C. Cook penetrations. The Kapton wire

samples were obtained from spara penetration components at the D. C. Cook Plant.

Test Items D3 and D4

Floodup Wire - One 3-phase No. 10 AWG stranded copper conductor Kapton

insulated wire joined to cable, Item 3116 D. C. Cook Bill of Material, 3-twisted

. conductor, No. 10 AWG stranded copper conductor, Essex International Reel No.
I

3116-27, using seamless copper tube splicers with tin co'ating. -

Splice insulation was installed in accordance with DCC-EE-176-QCN using

Raychem WCSF-070-N for three inches long applied directly over the Kapton wire

adjacent to the splice and Raychem WCSF-115-N dor six inches long applied over and

csntered on the splice,.

The test samples were intended to be typical of the splices used to replace

tar =inal blocks in power and control circuits in the floodup terminal boxes located

above flood elevation. The Kapton insulated wire samples were obtained from spare

j penetration components at the D. C. Cook Plant.
.!

.
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20th and Race Streets. Phda.. Pa. 19103 (21H 4481000 FRCTask No. 589 >/V97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W

t
'

-1-
|

1. INTRODUCTION

This report describes the test program conducted in accordance with the test

procedure CWP-002, given in Appendix I, to demonstrate that the various electrical

cable connections listed below in 2 were adequate for the environmental qualifica-

tion requirements of the D. C. Cook Plant, Units 1 and 2.

The test items were subjected to ga=ma irradiation prior to the steam /

chemical spray exposure test. Most of the test items remained energized at 575 volts

AC, three phase, throughout the entire exposure test sequence. Post-test examina-

tion of the two items that did not remain energized throughout the test period

revealed that the splices were intact, however, the exposed Kapton insulated lead

wires were da= aged. These test items which had the Kapton insulation exposed directly

to the chemical spray are not typical of such installations at the D. C. Cook Plant.
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A Dimeon of The Franklin Institute FRC Assignment No.13 |o
20th and Race Streets. Phila . Pa 19103(215)448 Itx0 FRC Task No. W7

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

EQUIPMENT ITEM NO. 79
ELECTRICAL TERMINATION IDCATED INSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 79
LICENSEE REFERENCE (S): 639, 919, 38, 26, 27, 29
FUNCTION (PLANT ID): CABIE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TIS-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY2
(See Section 3 of this TER for Legend)

P, H, h @ @ (R), M, I, h 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 3e, 2b, 2c, 2d

System Consideration Review 4., 0-, 4m, 10, 42>-,

Equipment Environmental Qualification Review L., 55, 52, Ed, 5:, Sf,
5;; , 55, Ci, ;j

.

Installed TMI Lessons Learned Implementation Ce, C5

Equipment Summary

| Maintenance and Replacement Schedule Summary 7., 7 ,, 1

_.__ . . _ . . _ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 79

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

1 Tne Licensee (has/P .:;) provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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. Modification III.a Exempt
I.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

_ _ _ _ - - _ - ._ - - __ __ __
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A Dtvmon of The Frankhn Inshtute FRC Asalgnment No.13 2 '

20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m FRCTask No. 99M998

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 79

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X

Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate

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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established 1
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

.

-__ - __ _
-
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z7.

NOTES:
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A NRC Contract N3. NRC-03-79-118
lbONnklin Resetrch Centrr FRC Pr: Ject N3.C5257 P gD

A Dwision of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103(215) 448-1000 FRC Task No. 4M

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @

EQUIPMENT ITEM NO. 80 i

ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT |

MANUFACTURER AND MODEL NOT STATED |

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 80
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TI-7 [12]

,

|
|

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

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

h state Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2

Licensee Response to NRC SER 3a, 5b, L, 3d
|

|
System Consideration Review -4., Oh, is, 44, 4, 4!

Equipment Environmental Qualification Review 5;, 55, 5;, Ed, 5, 50,
| 5;, Sh, Si, 57

.

Installed TMI Lessons Learned Implementation 5;, 55-

Equipment Sumary

( Maintenance and Replacement Schedule Sumary 7;, 7b, ?;-

|
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



(000 r%
NRC Contract No. NRC-03 79-118

:nklin R: search Center FRC Project N2. C5257 Page
A Dwon of The Frankhn Instrute FRC Asalgnment No.13 |b
2 tmh e,d Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. 4E9'7 / # #-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .dh.
k

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

X Tne Licensec (ha s/': nr t) provided a response to the SER concerns.

Y The Licensee (has/h;; ;4 ) specifically stated that the equipment is
qualified..m;/vs will h etie rhe.. . yv wa w U. orylicati: ' " "

" -_- mt:1 a.; a; c.:. tit a..a.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

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

The Licensee (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

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 h Documentation Not Available



NRC Contract Nc. NRC-03 79-118
4{!00U Franklin Research Center FRC Project No.C5257 Page

'

A DMseon of The Frannn Insntute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa.19103 (215) 448-1000 FRCTask No. 49 W4 %

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. <fe

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 Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

,

| II.a Equipment Qualification Not Establish <td
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

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

| IV Documentation Not Made Available 1
I
!

!

!
.

__ __



NRC Contract No. NRC-03 79-118
00J Frinklin Research Ccnter FRC Project N2.C5257 Page

A Dumon of The FrankhnInstitute FRC Assignment No.13 30
20th and Race Streets. Phda-. Pa. 19103 (215) 448-1000 FRC Task No. 49 7/#/-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ex2.
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/g NRC Contract N3. NRC-03-79-118
LO JU Frsnklin Rese:rch Centar FRC Project N .C5257 P ga

A Dmsion of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. PMa . Pa 19103 (215) 448 Itxx) FRCTask No. 497

EQUIPMENT ENVIRONMENTA; QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. BL

EQUIPMENT ITEM NO. 81
ELECTRICAL TERMINATION LOCATED INSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 81
LICENSEE REFERENCE (S): 639, 3831, 38
FUNCTION (PLANT ID): CABLE CONNECTION
LICENSEE SUBMITTAL: SCEW(S): TP3-1, TP2-1 [12]

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

@ T, h RT, P, H, h h @ (R), h I, @ RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 2;, 25 26, 2d

System Consideration Review I;, it, 0-, 00, I-, M

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
5;, 51, Si, Sj

.

Installed TMI Lessons Learned Implementation M
Equipment Summary

Maintenance and Replacement Schedule Summary L, .' L , '

.



1

As NRC Contract N2. NRC 03-79-118
000hrrnklin Rise:rch C:ntar FRC Project N2. C5257 Pag 3

A Dmson of The Franklin Institute FRC Assignment No.13 |b
2mh and Race Streets. Phda.. Pa 19103 (215) 44810m FRC Task No. W7/49e

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. B./_

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

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

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

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

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

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 qualf.fication.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW,

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

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

II.b Not Qualified IV Documentation Not Available



. - _ - _

NRC Contract No. NRC-03 79-118A
UO0hranklin Research Center FRC Project N2. C5257 Pa0*

A DMoon of The FrankhnInstitute FRC Assignment No.13 2
20th and Race Sweets. Phde.. Pa. 19103(215) 448 1000 FRC Task No. '19 >/VfB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8L

E UIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established L
XAging 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) 1
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 X
Criteria Regarding Test Sequence Satisfied

,

Criteria Regarding Test Failures or Severe Anomalies
| (If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied

i

Test Duration Margin (1 hour + Function Time) Satisfied'

j 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

j 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

.

- , , - ~ - - - - - - o- " - .a .- - --- _.____. - - - - -- - - - -
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Ag NRC Contract N2. NRC-03-79-118
000U Frrnklin Research center FRC Project N2. C5257 P:g3

A D:wuon of The Frankhn Institui> FRC Assignment No.13 5a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 497h9R

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Bl_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !
~

EQUIPMENT DESCRIPTION ! ! !
f h evni ICW OSkEquipment Type g g g.

. . .

! ! O/4 !Manufacturer's Name ! ggg(5.2.2/-/-) ! !

Model Number (5.2.2/-/-) .Msf. aid .4)/4
1 ! !

Serial Number ' g g/Q ' /t)/$
'

A ' WC6F.y $ta.g ua:iska.kFeatures / Mounting bet p
(5. 2. 6/-/-) 'g hMh3 kap b % M dMi
Connections / Interfaces i4 M - h l m oPPee 5*

e
(5.2.6/-/-) ' S pl;c.e. 4 les.ue.5 w/W coa. fig ''

. . .

Location / Elevation .$ge p
*

.

' 'Equipment ID No.

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! gg ! !
Report ID Number g ' (,u)/)PD -3n '

. . .

' ' Apr*I } M ff Q 'Report Date
. . .

Issued by ! ! Weshgkmu.g e !
! ! !

Prepared for ! ! D.C.,(cok g q !
! ! !

Referenced Reports ! ! !%
! ! !

Qualification Method ! ! !
Y ICO !(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! !

! ! !
QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! !y g 1

(5.2.5/2.2.9/2.2.9) ! ! !
! ! !

Operating Conditions .

[' $' MPM '

/ .(-/2.2.10/2.2.10)
6 A =P ,'Ioad/ Cycles / Voltage / ! g *

Current /Preq. 3 J
,



phnnklin RIseirch Ccnter
NRC Contract N2. NRC-03-79-118

UO0 FRC Project N r. C5257 P;g~)
A Divmon of The Frrnklin Instituti FRC Assignment N2.13 5b
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 49 7/'/ 98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. B/_

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

! ! !
Acceptance Criteria ! ! rn A c.w reen4 4. Ve A p {( 5. 2. 5/2. 2.1/2. 2.1) ! ! %W (e.at ;

! .ea.! ! Ao.qw qna11t *

Accuracy (5.2.5/-/-) ! t A"P Arig posf-M;
1 ! Hipot. *

Number of Specimens ge%

' 'Test Instruments Calibrated 'p
! !v !

Safety Function (Active / !g# ! !
Passive) (-/2.1. 3/ 2.1. 3 ) ! ! U0% !

! ! !

; ;Qi.7, g g ,Test Duration (5.2.1/-/-)
_

Accident Duration (Envir. ! 37 4 , ! !

Above Normal) (5.2.1/-/-) ! ! !
! ! !

Required Function Time ! <.onh.% ! !
! ! !

Test Sequence (General) ! ! gge gg[
f'f(5.2.3/2.3.1/2.3.1) ! ! '

.

: ; b%ma.Q. s%.,1- |
Test Sequence (NUREG-0588, ! ! !
Cat. I) (-/ 2. 3.1/-) ! ! !

! ! !
1. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! ! !

.

6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !;

! ! !
Ag ing ! ! te4 pech t ma.cl !X Molf A
(5.2.4, 7.0/4.0/4.0) ! A.) O ! !
Thermal Aging / Basis ! ! !

! ! !
Material Aging ! ! % + sid I

Evaluation (7.0/-/-) ! ! !
! ! ! *

Materials Susceptible ! ! Aoksd I
NO(Thermal) (5.2.4, 7.0/-/-) ! ! !

! ! !
Radiation Aging, Type ! $ 1 '6 '

.

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



A NRC Contract No. NRC-03-79-118
00br nk!!n Research Ccnter FRC Project No. C5257 Page

A DMaon of The Franklin Instnute FRC Assignment No.13 5c20th and Race Streets. Phde., Pa. 19103 (215) 448-1000 FRC Task No. '19 7 /49 A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 8/

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

: ! !

|&bRadiation Aging, Dose (rd) /SoM .Go m,A~+t..
! ! !

Radiation Aging, Dose Rate ! g,o { .75 M ed[Q, !
!. .

Radiation Aging, Method ! leat !M !
! ! !

Materials Susceptible ! ! g !
,

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

Operational Aging ! ! !
(-/4.2/-) ! ! !

! ! !
Other Age Conditioning ! ! !
(-/4.2/-) ! ! !

! ! !
Qualified Life claimed / ! ! !Not shtidEstablished (5.2.4/4.10/-) ! nl'O' ! !

! ! !
Normal Ambient Temperature ! ! !
Normal Amoient Radiation ! %,Q ! !
Normal Ambient Humidity ! ! !

! ! !
On-Going Surveillance and ! ! !
Preventive Maintenance ![ ! !
(7.0/-/-) ! ! l'

! ! !
On-Going Analysis of ! ! !
Failures and Degradation !Y ! !
(7.0/-/-) ! ! !

! ! !
Margin (General) ! ! !
(6.0/3.0/3.0) ! ! !

! ! !
Margin (NUREG-0588, ! ! !
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

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

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

+ function time minimum) ! ! !

_



A NRC Contract No. NRC43 79-118
UO0hronklin Research Conter FRC Project No. C5257 Page

A Divmon of The Frankhn insatute FRC Assignment No.13 5d
20th and Race Streets. Phde.. Pa. 19103 (215) 44810m FRC Task No. 4/97/498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. SL

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

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !
IDCA/MSLB/HELB/ Uncontrolled ! 1! L O C A /mS!N' g g 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 ! y ! $~ !

! ! '

Radiation Dose (rd) ! !So /) tad ! 6te. Afg h,oMrd 10 3(4.1.2/1.4/1.4) ! ! .

1 ! !
Radiation Dose Rate (rd/hr) ! ! !
Radiation Qual. Method ! 1+d 1

*

(5.3.1/-/-) ! ! !
! ! !

Proximity to Concentrated ! ! !g, g *
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! e

N* 0%F D I ABeta Radiation (4.1.2/-/-) ! UD 1

Su scep%Me.! . e

Radiation Dose (Normal + 1 ! !
GO MehAccident) (4.1.2/-/-) ! ! !

! ! !
Plateout Dose Considered !q, ! !
(-/1. 48/1. 48) ! ! !

! ! !
Gansna + Beta Dose (rd) * e

(4.1.2/1.4.7/1.4.7) ; /SD N * M McQ) yg
*

,

.

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



A NRC Contract N3. NRC-03 73-118
000hr:nklin R: search Ccnter FRC Project N2. C5267 Pag]s

A Dimen of The Frankiviinstitus2 FRC Assignment N3.13 5e '
20th and Race Streets. Phde . Pa. 19103 (215) 44810m FRC Task No. 497/49A

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.El

_

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

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

F[g/ clo F//oc/M[/.bb.
'

Rate of Temp./ Press. .

Increase . . .

e s - 's

Peak 'F/psig/RH/ Time 315fse/ksosec, Mo co[foo7oh5h'

''
@!ar/s/u/ssu!

/8~'IOPN /**b b .!Decrease Tot *F/psig/RH/Ti
' h6'[-[ -[/ *1$8 ! l {

Decrease To: 'F/psig/RH/ Time * #**!M b !

~|'fl S~m;p
Decrease To: 'F/psig/RH/ Time ! . -

! ! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! -!
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! g !
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !

! ! !.

Spray Composition !g g ! y y ppmiboten m . 1

(4.1.4/1.3, 2.2.8/ 'gg q g ggg .g y*

1. 3, 2. 2. 8)
. P H 9 5' * ''

Spray Density (gpm/f t ) [ h,16 pm/ft)2
-

! ! ! -

Spray Duration ! ! jg ( -

.',

. . .

Submergence Duration ! ! !
*(4.1.3/2.2.5/2.2.5) ! !

! !.

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

!- !'
, ,

Time to Submergence ! ! !
! ! !

Dust Environment ! ! !,

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

- . - - . . . - - . - . _ _ _ . .. -. .
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#N NRC Contract N . NRC-03-79-118
LO0hrmklin R:se:rch Cc:nter FRC Project No. C5257 Pag]

D, uon of De FranWm Insurs FRC Assignment No.13 5f'

.uth and Race Streets. Phda.. Pa. W!O3 (219 44810@ FRCTask No. 49 7/'l9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. BZ
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# NRC Contract N3. NRC-03-79-118
d nklin Rzserrch Centtr FRC Pr: Ject N2. C5257 P g2

A Dwmon of The Frankhn institute FRC Assignment No.13 |o
20th and Race Streets. Phda-. Pa 19103 (215) 44810tx) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ed

EQUIPMENT ITEM NO. 82
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT.

MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 82
LICENSEE REFERENCE (S): 3831, 38, 26, 27, 29
FUNCTION (PLANT ID): CABLE CONNECTION
LICENSEE SUBMITTAL: SCEW(S): TP1-1 [12]

.

.

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

h T, @ RT, P, H, CS, @ @ (R), h I, h 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
,

'" ''Licensea Response to NRC SER ';, 25,'

'- ''System Consideration Review ?, 0-, 0;, 'f,_

,

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,
55, Ch, Si, Ej

Installed TMI Lessons Learned Implementation 0-, O
Equipment Summary

Maintenance and Replacement Schedule Summary ?;, 75, 'r

__. - . _ . _ . . _ _ _ _ _ _ _ . . _ ___



As NRC Contract N2. NRC-03-79-118
000 rtnklin Rise:rch Cent:r FRC Project N3. C5257 PaGe

A Dn.uon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phtia . Pa 19103 (215) 448 1000 FRC Task No. t/9 7/d/9B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.81.

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

1 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.

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)
Eqdipment 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

@ Qualification Not Established III.b Not in Scope
'

II.b Not Qualified IV Documentation Not Available



NRC Contract N3. NRC-03-79-118
%UO0hrank!!n Research Center FRC Project No. C5257 Page

A Dtvtson of The Fsanklin Institute FRC Assignment No.13 2
20th and Race Streets. Phita . Pa. 19103 (215) 448-1000 FRC Task No. 497h94

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ed

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) X
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 X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

-- _ _ _ _ _
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NRC Contract N2. NRC-03-79-118
4000Tu rink!in Rise:rch Cantir FRC Project N3. C5257 Pcg]

A Divisen of The Frankhn Instnute FRC Assignment No.13 5a
20th and Race Streets. Phde . Pa. 19103 (215) 448-1000 FRCTask No. 497hfR

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.84_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

NRC REQUIREMENTS DEFICIENCY

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

! ! !

EQUIPMENT DESCRIPTION ! ! !
Ok'(ggggg. ! MR, NMI CAEquipment Type

. . .

! ! M/M !Manufacturer's Name ! g3Q ! !(5.2.2/-/-)

Model Number (5.2.2/-/-) . net sM O/4
1 ! !

ISerial Number . M gfd . /[J/p)

sF y $to.plen umis
k ' w%Mh 3

!Features / Mounting ! b ee-
I Okb(5. 2. 6/-/-) '% kapbn |kapM3 ,

* PPer 54 -

Connections / Interfaces g

(5.2.6/-/-) ' S plice. 4 leaue.5 w/W coo.ilg !'

. .

'

Location / Elevation .See p .

' 'Equipment ID No. .

QUALIFICATION REPORT ! ! !
! !(8.0/5.0/5.0) ! gg

'

Report ID Number ! (,u)/)fD .3g
. . .

Report Date ' ApH j fo-|{f g {
'

. . .

!Issued by ! ! We.shgk.a u.g e
! ! !

( Prepared for ' O.c. Cook i q !*

Referenced Reports %
! ! !

Qualification Method ! ! !
Y ICO !!(5.1, 5. 3/2.1, 2.4/2.1, 2. 4) !

! ! !

QUALIFICATION TEST PROGRAM ! ! !
!Functional Test Description ! !y g,

(5.2.5/2.2.9/2.2.9) 1 ! ! ,

! ! !

f'
' '

, Operating Conditions
/ P(-/2.2.10/2.2.10) 6 Ap

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

. . . _ _ _ . ~ . _ _ . _ _ _ _ _ _ _

- - - -. e



NRC Contract Nr. NRC-03-79-118
000J Fr:nklin Rise:rch Ccnter FRC Project N2. C5257 Page

A DMsson of The Frankhn institute FRC Assignment No.13 5b
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRCTask No. 447/W8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. BA

NRC REQUIREMENTS DEFICIENCY

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

! ! !

Acceptance Criteria ! ! rnN (o.rcen4 4- VeAp f
( 5. 2. 5/2. 2.1/2. 2.1) ! ! %M (ut ;

f tec&An qcauaui **% ;I
Accuracy (5.2.5/-/-) ! t Aep d c; k pop. fed *%

1 ! Hipot, *

Number of Specimens g,% f
.

Test Instruments Calibrated ! !p !
! !v !

Safety Function (Active / !g# ! !
Passive) (-/2.1. 3/2.1. 3) ! ! U0% !

! ! !

; ;%.6 6. f
Test Duration (5.2.1/-/-)

,

Accident Duration (Envir. ! 37 4 ' ! !
Above Normal) (5.2.1/-/-) ! ! !

! ! !
Required Function Time ! en4h % ! !

! ! !
Test Sequence (General) ! !,q, p g.4[ f'f( 5. 2. 3/2. 3.1/ 2. 3.1) ! ! .

g g b%m44. ske.t !
Test Sequence (NUREG-0588, ! ! !
Cat. I) (-/2.3.1/-) ! ! !

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

7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! ! !
Ag ing ! !Aa4ge.cVerwoui !)( %)ofe. &
(5.2.4, 7.0/4.0/4.0) ! A.) O ! !
Thermal Aging / Basis ! ! !

! ! !
Material Aging ! ! riot s Qd I

OEvaluation (7.0/-/-) ! g :
1 ! !

Materials Susceptible ! ! p, ok s dd !
NO(Thermal) (5.2.4, 7.0/-/-) ! ! !

! ! !
Radiation Aging, Type ! $ ! 'g

'
.

- - - ~ . - . - - . - . - - .- -



1

# NRC Contract No. NRC-03-79-118
l|00 nklin Rzse:rch Csnt:r FRC Project No. C5257 Pag]

A Dwmon of The Frankhn Inst +tute FRC Assignment No.13 5c
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. '197/SA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 61. I

DEFICIENCY
NRC REQUIREMENTS

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

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

(p0 ffbd h f. f.
Radiation Aging, Dose (rd) '

,

,

Radiation Aging, Dose Rate !y O .75 tn ed /fa. ! l'

:
e

Radiation Aging, Method lext M
! ! ! {

! '

Materials Susceptible ! ! g gg
!(Radiation) (5.2.4, 7.0/-/-) ! - !

! ! !

Operational Aging ! ! ! 1

(-/4.2/-) ! ! ! |

1 1 1 )
Other Age Conditioning ! ! ! !

(-/4.2/-) ! ! ! ;

! ! ! |
!Qualified Life Claimed / ! ! g

* - ! !Established ( 5. 2. 4/4.10/-) !
! ! !

Normal Ambient Temperature ! ! ! -|
Normal Amoient Radiation ! %,D ! !
Normal Ambient Humidity ! ! ! ,

'

! ! !
On-Going Surveillance and ! ! !
Preventive Maintenance ![ ! !
(7.0/-/-) ! ! !

! ! !
On-Going Analysis of ! ! !
Failures and Degradation ![ ! !
(7.0/-/-) ! ! ! ,

'

! ! !
Margin (General) ! ! !

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

Margin (NUREG-0588, ! ! !

Cat. I) (-/ 3. 2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

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

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

+ f unction time minimum) ! ! ! -

I

. . - - . e ~ . . _ _ _ . . _ . m . __ .. .. . . _ . _ . - -- ._ .



4 NRC Contract N2. NRC-03-79-118
000U Fr:nklin R:se:rch Canter FRC Project N . C5257 Page

A DMsion of The Franklin Institute FRC Assignment No.13 5d
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. (./97/vfB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. SA.

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

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !
IDCA/MSLB/HELB/ Uncontrolled ! 1! LOC A/mfid' gg(4.1, 4.2, 4.3.1,-4.3.3/ :
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !
Radiation Type ! y !f 1

! ! !

!(a X 10 R : see 4g (c.oMcA)Radiation Dose (rd) !
(4.1.2/1.4/1.4) ! !

! ! !
Radiation Dose Rate (rd/hr) ! ! !
Radiation Qual. Method ! ! 4d 1

*

(5.3.1/-/-) ! ! !
! ! !

Proximity to Concentrated ! ! !g, g *
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ND ! N'N U !

h stegnMe, ;.

Radiation Dose (Normal + 1 ! !
Accident) (4.1.2/-/-) ! ! foO Me ;

1 1 1

Plateout Dose Considered !q' ! !
S(-/1. 48/1. 4 8) ! ! !

! ! !
Gamma + Beta Dose (rd) !

60 Med@ ! M WMN !
( 4.1. 2/1. 4. 7/1. 4. 7) !

!

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

. -



A NRC Contract N 3. NRC-03-79-118
000 ranklin Rrsearch Canta FRC Project NO. C5257 P ga

A Dnnsion of The Frankhn Institute FRC Assignment No.13 5e
20th and Race Streets. Phda Pa 19103 (215) 448-tom FRC Task No. 49 7/V98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8A

NRC REQUIREMENTS DEFICIENCY

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

! ! !
ENVIRONMENTAL PROFILE 1 ! !
OF ACCIDENT CONDITIONS ! ! !

F!q 9df!IOCDO * *
Rate of Temp./ Press. 3
Increase . . .

. . .

L5fia/Mson Mo* co[foo7oh5bPeak 'F/psig/RH/ Time 3:

%sh 6.jssed
Decrease To: *F/psig/RH/Ti ' a g./ d55* /5-Xpsg[/co6[4, {
Decrease To: *F/psig/RH/ Time ' ' #**!MS

kwl-Ho sw:'.c
'
!Decrease To: *F/psig/RH/ Time !

! ! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
1Spray Qualification Method ! ! g

(5.3.2/1.3, 2.2.8/1.3, ! ! !

2.2.8) ! ! !
! ! !

! !Spray composition !

f. yyppm bron ooh g w ak.og gpHggf..f,g g(4.1.4/1.3, 2.2.8/ Oc con
1.3, 2.2.8) pg q,y
Spray Density (gpm/f t 3 { ,,g g m /.gf2 A

' '

.' jg ( ggQSpray Duration
. .

Submergence Duration ! ! !
(4.1.3/2.2.5/2.2.5) ! ! !

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

! ! !
Time to Submergence ! ! !

! ! !
Dust Environment ! ! !

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

.

O

. . . -



#- NRC Contract N3. NRC-03-79-118
LOONnklin R:sench Csntu FRC Project N . C5257 P:g3

1 D sion of The Frankhn Institute FRC Assignment No.13 5f
uth and Race Streets. Phila.. Pa. 19103 (215) 448-Imo FRC Task No. 447/C/9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.ad

NOTES:

Alelet: Th heo noa el:J a A use |Lin GL je/>,,fl.. Af
' " d /fsom. sue;& a mana#- sa w nas

I * q I q
'

4 a m.,.-+L.J J wt L.A%~taML.h
q - p y1 a ad I .,- &m kofb & La*/4f/

snAs J & L n tn2 mo*L u.
e v

/ja /e 2 : T10 IAMAO/ d M Mtibm14 % ot u l, E er
'

(
.no cod of o;-. L td sLwnA a ~% % +Lt.a <n JA

-'r y y a u

cL w L;ldha inLasI,a J Jaon uda %a

0 '

%~2t|L.

:

,

.e

_ _ _ _ _ _ _ _ _ _ _ _



4 NRC Contract N 2. NRC-03-79-118
bOOU Franklin Research Center FRC Project N3. C5257 P:ga

A Divisen of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-IIXX) FRC Task No. 'M 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23

EQUIPMENT ITEM NO. 83
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 83
LICENSEE REFERENCE (S): 3831, 38

FUNCIION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TP4-1 [12]

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

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

Not stated, NJt applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sunnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3=, $w, Sw, 3d

System Consideration Review 4=, ou, w, 0, I;. If2

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
h , M. , %, y

_

Installed TMI Lessons Learned Implementation 50, L

Equipment Summary

Maintenance and Replacement Schedule Summary L, , :- , ';'



4 NRC Contract No. NRC-03-79-118
000u errnuiin arse.,ch c1nte, FRC Project us.Osasy Peg 3

.

A Dr.:sem of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRCTask No. 47M'#A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8.3.

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

1 Tne Licensee (has/h:: :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 there are no
outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

Qualification testing of equipment in progress
Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

Q Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

i

|

- - -
_ _ _ - .. ___



NRC Contract No. NRC 03-79-118
00) Frank!!n Research Center FRC Project No.C5257 PaSe

A Dimion of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 99 74/943 |

,

!

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8.1

|

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

fDESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X

XAging Degradation Evalueted Adequately
Qaalified Life or Replacement Schedule Established (If Required) X

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) X
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
-

o Peak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required)- Adequate

Criteria Regarding Spray Satisfied
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' l

'

II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

Ior Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

_



A NRC Contract NO. NRC-03-79-118
liOObnWin Research Center FRC Project No. C5257 Page

A DMsion of The Frankhn Institute FRC Assignment No.13 5a
20th and Race Streets. Phde.. Pa. 19103 (215) 448-1000 FRCTask No. 49M4/9e

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fd

EQUIPMENT ENVIRONMENTAL QUEIFICATION REVIEW

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

NRC REQUIREMENTS DEFICIENCY
'

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

! ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type Qt hnd'gI M ^

. . .

Manufacturer's Name ! !DN f(5.2.2/-/-) ! gSW ! *

! ! !
Model Number (5.2.2/-/-) ! ads M ! U/N

f! ! -

Serial Number no4 glul/e /d/S f
' we.s F- A> $a- MMFeatures /Mountin9 .

* bee. pap A *f h W%3 kapion |ko.p%n {(5.2.6/-/-) ,

%. 3p;gg D
, descr'ignon 4 ph c.t -sea.edess Coppe r *e

*

Connections / Interfaces . gg
4 leauch/+1a Wlaug ((5.2.6/-/-) ! 5 plic.e. !

! !
Location / Elevation '6egps ' '

Equipment ID No. ! '

OUALIFICATION REPORT ! ! l'
(8.0/5.0/5.0) ! gg ! !
Report ID Number g . C.UJMD -332

'

Report Date Aprq } fo-|{fggg |
Issued by ! ! We.shgkau.g e !

! ! !
Prepared for ! ! O. (. .(.cok i q !

! ! !
Referenced Reports ! ! !%

! ! !
Qualification Method ! ! !

Y ION(5.1, 5.3/2.1, 2.4/2.1, 2. 4) ! ! !
! ! !

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! !y g, I
( 5. 2. 5/2. 2. 9/2. 2. 9) ! ! !

! ! !
Operating conditions ! ! !! gg g'4,(-/2.2.10/2.2.10) ! !

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

. . _ . _ . - _ _ __ _ ._ _ _ _ ._



A NRC Contract No. NRC-03-79-118
000Errnklin R: search Ccnter FRC Project No. C5257 Pag 3

A Dnnsson of The Franklin Institute FRC Assignment No.13 5b
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRCTask No. '197/c/9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. B.1

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

! ! !
Acceptance Criteria ! ! mA c.uc.reen4 4- VoNp I
(5.2.5/2.2.1/2.2.1) ! ! % W kat '

tea.k
Accuracy (5. 2. 5/-/-) W o 9 w n= 9aath

-

t Amp Q; pop.y;
' g,p o t.
Hi -

Number of Specimens ' '

%
. . .

Test Instruments Calibrated ! ! !
! ! !

Safety Function (Active / !g* ! !
Passive) (-/2.1. 3/2.1. 3) ! ! 0% !

! ! !

;i,y,gTest Duration ( 5. 2.1/-/-) ,

,

,

Accident Duration (Envir. ! ! !! yyg*Above Normal) (5.2.1/-/-) ! !
! ! !

Required Function Time !c.on4h % ! !
. . .

Test Sequence (General) gg[
I'f *' .

e
(5. 2. 3/2. 3.1/ 2. 3.1) 1 !

! ! b % m*Q. tita.1- !
Test Sequence (NUREG-0588, ! ! !
Cat. I) (-/ 2. 3 .1/-) ! ! !

! ! !.

1. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging 1 1 1

5. Radiation Aging ! ! !
.

6. Wear Aging ! ! !
7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! ! !
Aging ! ! to4 pe. eve ecuul !X Mole, A
(5.2.4, 7.0/4.0/4.0) ! A.) O ! !
Thermal Aging / Basis ! ! !

! ! !
Material Aging ! ! w.s4 d !

! .) OAEvaluation (7.0/-/-) .

1 1 1
~

Materials Susceptible ! ! A ok sha$d 1

MO(Thermal) ( 5. 2. 4, 7. 0/-/-) ! : :
! ! !

Radiation Aging, Type ! $ !T '.



A
000E, nuiin a .,cs etnr.,

~ NRC Contract No. NRC-03-79-118
FRC Project No. C5257 P898

A Divis6on of The Frankan insatute FRC Assignment Nr.13 5c20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 8497N9A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. EJ_

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

! ! !
! ! !

Radiation Aging, Dose (rd) ! l(,.(, /7).nd ! 00 M rd ~ 4L- !
! G0! !

Radiation Aging, Dose Rate !N.O I DS M ed[h. I
1 1 1

Radiation Aging, Method ! lea:t !M !
! ! !

Materials Susceptible ! ! g !
,

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

! ! !
Operational Aging ! ! !
(-/4.2/-) ! ! !

! ! !
Other Age Conditioning ! ! !
(-/4.2/-) 1 ! !

! ! !
Qualified Lifa Claimed / ! ! !

N D- #Established (5.2.4/4.10/-) ! ! !
! ! !

Normal Ambient Temperature ! ! !
Normal Ancient Radiation ! %,Q ! !
Normal Ambient Humidity ! ! !

! ! !
On-Going Surveillance and ! ! !
Preventive Maintenance ![ ! 1,
(7.0/-/-) ! ! !

! ! !
On-Going Analysis of ! ! !
Failures and Degradation !Y ! !
(7.0/-/-) ! ! !

! ! !
Margin (General) ! ! !
(6.0/3.0/3.0) 1 1 1

! ! !
Margin (NUREG-0588, ! ! !
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+1S*F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) 1 1 1

3. Radiation ! ! !
(not required) ! ! !

4. Time (+10%, +1 hour ! ! !
+ function time minimum) ! ! !

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



A NRC Contract No. NRC-03-79-118
000hrinklin R:ser ch Cinter FRC Project N3. C5257 P:g3

A Divisen of The Frankhn Instnute FRC Assignment No.13 5d
20th and Race San ets. Phda.. Pa. 19103 (215) 448-Imo FRC Task No. 4 97498

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E.1.

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

! !
ACCIDENT CONDITIONS ! ! !

! ! !
IDCA/MSLB/HELB/ Uncontrolled ! 1! LOCA/m61$' yn 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 ! y 17 !

! ! !
Radiation Dose (ed) be.t y'ig ((,oM rd! !!gg- !

I
(4.1.2/1.4/1.4) !

! ! !
Radiation Dose Rate (rd/hr) ! ! !
Radiation Qual. Method ! 1 M !

*

(5.3.1/-/-) ! ! !
! ! !

Proximity to Concentrated ! ! !gg *
Radiation ! ! !
(4.1. 2/1. 4. 6/1. 4. G) ! ! !

! ! !
Equipment Susceptible to ! !

@Y*
fMCSPD laBeta Radiation (4.1.2/-/-) ! 10 D ! !

! ! Su M.eg%Me. g

Radiation Dose (Normal + 1 ! !
Accident) ( 4.1. 2/-/-) ! GO Me

1 ! 1-

Plateout Dose Considered ! OD. I
(-/1. 48/1. 4 8) ! !g !

! ! !
Ganna + Beta Dose (rd) ! ! !
(4.1.2/1.4.7/1.4.7) ! ' ! !

.

- , . - - - - - - - - - - - - - - - - _ _ _
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A NRC Contract N 2. NRC-03-79-118
UO0binklin Risersch Center FRC Project ND. C5257 P:g3

A Dimmon of Ths Franklin insntura FRC Assignment N .13 Se
20th and Race Streets. Phila.. Pa. 19103 (215) 448-tmo FRC Task No. 94 '//4%

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8.it

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVIRONMENTAL PROFILE 1 ! !
OF ACCIDENT CONDITIONS ! ! !

Rate of Temp./ Press. 3 F[y 90F[icc M k M -

.

Increase ! !.

. . .

Peak: 'F/psig/RH/ Time h315"[se/me[sosec,k 340*[co[foo7ehb '
.

@ us-/s 6./ssuDecrease To: 'F/psig/RH/Ti 'gg.f,7, '155* fg.gogg [feog[ ,{
#**[MS

'F/psig/RH/ Time %' =/-t/ g, w! !
Decrease To: !

Decrease To: 'F/psig/RH/ Time ! 0
1

! ! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! g !
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) 1 ! !

! ! !
Spray Composition !g g 1

'

' y p pmIbocon, on
(4.1.4/1.3, 2.2.8/ 'hn
1. 3, 2. 2. 8) H g w Aow S E.. pg q,y .

. . .

Spray Density (gpm/f t ) ,,g pm/gf2 . 1 *

. . .

Spray Duration ' ' '

jg 4 g}
. . .

Submergence Duration ! ! !
(4.1.3/2.2.5/2.2.5) ! ! !

! ! !
In-Leakage Considered ! ! !
(5.2.6, 5.3.2/-/-) 1 1 1

! !' !
Time to submergence ! ! !

! ! !

|| Dust Environment ! ! !
! (-/2. 2.11/ 2. 2.11) ! ! !i

|

|

|



#- NRC Contract No. NRC-03-79-118
[00hr nklin Rssetrch Cint:r FRC Project N2.C5257 Pago

D von of The Frankhn Insuture FRC Assignment No.13 5f
.uih and Race Streets. Phita.. Pa. 19103 (215) 448-1000 FRC Task No. cI9'//</4A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 83

NOTES:
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A~ NRC Contract N 2. NRC-03-79-118
U$U Franklin Rxse rch Centsr FRC Prrlect No. C5257 P ga

A Dmsson of The F,ankhn Institute FRC Assignment No.13 |c
20th and Race Streets Phda-. Pa 19103 (215) 448-1000 FRC Task No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

EQUIPMENT ITEM NO. 84
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 84
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TI6-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QY, RT, P, H, CS, A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stat 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, Oc, 2d

System Consideration Review 4a, OL, 06, Od, to, 4f*

Equipment Environmental Qualification Review 50, 5b, Sw, 3d, 3=, %,
h , ;L, M, SJ

Installed TMI Lessons Learned Implementation 5;, 55

Equipment Sunsaary

Maintenance and Replacement Schedule Summary 7a, 1, T w

- - - -. --



.

A NRC Contract Ns. NRC-03-79-118
000hrrnklin Rrsearch Canur FRC Project ND. C5257 Page

A Dmsson of The Franklin institute FRC Assignment No.13 |b
2thh and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. #97/#f4

i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .df

.

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 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.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

1 The Licensee (has/he; ..;t) proposed a corrective action for this equipioent
item whose qualification has not been fully established.

1 Justification for interim operation Hees/has not) been provided by the
Licensee for this equipment-item.

1 Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source

'

Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

L Other (7h AG (JueldisD W)7 M IMtrauMMnWMAecolh 3Ws rcM )

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 9ees/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
: @ Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope
*

| II.b Not Qualified IV Documentation Not Available

, -- - - - _ - _ . . - _ . - , - - . - _ _ _ _ _ _ _ _ _ _ _ _ _



NRC Contract NS. NRC-03-79118
t00 FranklinResearchCenter FRC Project No.C5257 Page

A Dtvimon of The FrankhnInstitute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRCTaskNo. 497/##-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d.fE

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate Y
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 Pequired)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification X
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available



. _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ .
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NRC Contract N 3. NRC-03-79-118
00 Franklin Rise:rch Ctnter FRC Project N2.C5257 pag 3

A Dwision of The Frankhn Institute FRC Assignment No.13 30
20th and Race Streets. Phila.. Pa. 19103 (215) 448-lM0 FRCTask No. # 97/49#-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ei
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As NRC Contract NO. NRC-03-79-118
lj00hr:nklin Rrserrch Cent:r FRC Pr; ject No. C5257 P ga

A Dmsson of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103 (215) 448-Itxx) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

EQUIPMENT ITEM NO. 85
ELECTRICAL POWER CABLE LOCATED INSIDE CONTAINMENT
ANACONDA WIRE AND CABLE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 85 -

LICENSEE REFERENCE (S): 639, 2819, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP7-1 (12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

R, T, h RT, P, H, h@h (R),h I,h RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2

Licensee Response to NRC SER 3a, Ob, Om, 30

System Consideration Review S2, 55, 50, t '* , f;, ff

Equipment Environmental Qualification Review ;., 1, :, ;d, Sc, 5f,*

Sg, Sh, Si, Sj -

Installed TMI Lessons Learned Implementation h, 55
Equipment Sumary

Maintenance and Replacement Schedule Sumary 32 Tb, '" -



NRC Contract Nr. NRC-03-79-118
'u00hrznklin Rssetrch Canter FRC Project N3. C5257 Pag 3

A Dr. mon of The Franklin Insutute FRC Assignment No.14 |b
20th and Race Streets. Phda.. Pa 19103 (215) 44810m FRC Task No. W~7/ VY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fE

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

4 Tne Licensee (has/L.. .~W provided a response to the SER concerns.

1 The Licensee (has/W ret) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

d The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

.

Justification for interim operation (has/has not) been provided by the
Licensee for :his 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 envirorunental 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

iII.aQualificationNotEstablished) III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

*

!

|

|
- -. -- - - - . . . _ .
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NRC Contract NO. NRC-03-79118
phranklin Research Center

s
UO0 FRC Project No.C5257 Page

A Dtv6 mon of The Franidin Insmute FRC Assignment No.14 2
20th and Race Streets. Phas. Pa. 19103 (215) 448-1000 FRCTask No. 4' 97/WI

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Adequately '

4
Qualified Life or Replacement Schedule Established (If Required) 7%

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate -

o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

- - - . - . .



NRC Contract N2. NRC-03 79-118A
ll00hrinklin Rese rch Canter FRC Project N .C5257 Page

FRC Assignment No.YV9I 3a13A Divmon of The Frankhn Instuute

FRC Task No. Mf20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

% (e$ S. c.:eu *1ed by FranM *, Institute Research laboratory
(FIRL) Test Report 6-C3341, Jan. 1973

Tree of Test: Si=.11ta.neous, go a radiation
steam
che=ical spray

Test Profile:

'

.)? }h ads /hr 200 Mrads
340*F,105 ps,ig for 3 hrs

79 psig for 3 hrs
320oF, 15 psig for 4 days'

250eF, 5 psig for 9 days210*F,

Che=ical Spray: Solution of beri: acid
*and Na CH , PH = 9 5

!

.

. __ - -. -~.-,m...-< ~.-o. -~

- _ _ _ m - -
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e*+ s NRC Contract No, NRC-03-M13
,00hr:nklin Research CenterL FRC Project No. CS257 Page

D . son of The Frankhn Instnute FRC Assignment No.13 5f
.aih .nd Race sereets. Phila.. Pa. 19101(215) 448 1000 FRC Task No. //9'")/ V7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

,

NOTES:

The licensee has not provided sufficient information to establish that the

Equipment described on the SCEW sheet is the same as the Equipment described

in the referenced report.
. -

.

EQUIPMEN T DESCFilril0M4

hb
/ SY5 FEM: VAnduN

9/2-9/// [ /d f/// PLANT ID NO: da Assos
! I

t%r>s m 12 h&
"# # COMPONENT:Neas.c ce s /

J / 41. dJ/v3)
MANUFACTURER:WaeevM

DMen caesee *r

MODEL NUMBER:W ()-

3779'

FUNCTION: \lA Adels
'

F. SAMPLE CESCA!PTION

A. Controlcable(ylame-cuerde

semple 1: 7/C Eo.12 Avs, 7N tinned copper conductor,
h1 ethylene propylene rubber in.ulation,
15-n11 Hypalon jacket, cabled, esbestos tape,
60-s11 Bypalon jacket, rated 600 volte.

B. Low Voltate Powee Cable OuresheathI EP)e
t

Sample 2: 1/C so. 2 Avs. 7N tinned copper conductor.
' 45-311 ethylene propylene rubber insulation.

30-mil Eypales jachec, rated 600 volte.
.

----

Sample 3*, 4 and 3:

1/C Wo.12 Avs. 7N tinned copper conductor,
g h1 ethylene propylene rubber insulation.
*

15-311 Bypalon jacket.
,

C. Medfum Voltate power Cable (Untshiela8 EP).

Sample en 1/C No. 2 Avs. 7N, tinned copper conductor,
entruded seat-conducting strand shield, 90-n11
ethylene propylene rubber insulation, six corru-
gated copper drain wires encended in a 75-a11

semi-conducting chlorinated polyethylene jacket.
.

.

= . -. - _ 4.- - - . --..-%.- . . . - .-.-..---+~w.- - . . . . ..

w
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A- NRC Contract No. NRC-03-79-118
00hrankhn R:se rch Ccnter FRC Protect No. C5257 Paga

A Division of W Franklin Institute FRC Assignment No.13 5g
2fHh and Race Streets. Phila . Pa 19103(215: 448-1000 FRC Task No. M f 7N9[

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

t30TES:

Rauirements for establishing similarity between installed and tested cables;

cro contained in the DOR Guidelines and IEEE 383-74 which are reoroduced

bslow for convenience.

2, test $ceciam - The test specimen should be the same model as the

equipment being qualified. The type test should only be considered valid

for equipment identical in design and naterial construction to the test
'specimen. Any deviations should be evaluated as part of the qualifica-

tion documentation (see also Section 8.0 belou).

I CDoiU

.T C CC- 3 V3
1.11 CaWe Desenseum. This description or

speciacation should include as a minimum:
1.3.1.1 Confuctor - material identi-

fication. siae, strandine. coatine. .

1.3.1.2 Insulation - material identi.
Acessor_. thickness, method of application.

1.3.1.3 Assembly (multiconductor cables
only! - number and arrensement of con-
ductors. Allers. Linders.

1.3.1.4 Shieldine - tapes. entrusione.
breada, or others.

l.3.1.3 Coerine - jacket or metallic ar.
mor or both, matenal identification, thick.
ness, method of applicassen.

1.3.1.8 Characteristics - voltase and
_ temperature retant (normal and emereency).

For instrumentation cablee - capacitance,
attenustaan characteristic impedance, micro.
yhoases, insulation resistance as applicable.

1.3.1.7 Identification - manufacturer's
trade name, estales number. -

1.3.2 Faedd Sphe en Conneetaan Deernnesen
se Seek. This description or specti*ication
shoold includg as a minimum:

1.3.11 Whether factory or Held asessa-
blod to cable.

1.3.2.2 Conductor connection - type,
ma6enal idenufication, and method of assem-
bly.

1.3.2.3 f tems from Sections 1.3.1.2
thrauch 1.3.1.7.

, _ _

* 2 Type Test Samotes. The sampics tested
ahn. tid contain the conductor. insulation, fill-
ers. jw:.et, bir. der tapa. overall Jacket, shield-
:nar. .ir i 5cid e6i<es which are representative
of the ca51a cateircry bens coa.lified. Table 1
lists sires which have been cmtsbred repre-
sentative of tl ese ca'ceories. The sarnple -

leneths should be suificient to permit reliable
test readmcs and evaluation corristent with
ecod testing practica.

-.. . . . . - - _ . - - . ~ -- . _ . - _ . -- . - - ~ ~ - - - - - - -
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I
A NRC Contract No, NRC 03 79-118
U ranklin Research Center FRC Project No. C5257 Page

t. o.u.on of The Frankhn Insatuie
FRC Aseignment No.1)V9[ 5h
FRCTask No. & P7/2;th and Race Streets. Phde.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIE2N OF EQUIPMENT ITEM NO. f.[

NOTES:

. . IEEE
RLECTRIC CA31.71, )IE1.D SPf,1CES, AND (JONNECT1oNF Std 3931974

Table 1
Represensentath e C:.Nes for Type Tuts

_ _. -
-

_

Type TeeE Seretion Giae

L*p to 2003 V multiconductor temperat.re and :noisture 2.2.1 1/C -14 or 12 AWG
control caWe er resistar.co
S' ielded ratt46.cm.aiuctor 'a
seenal embl f see hat below for thermal and radiation 2.3.3 1/C or 11/C -indie6du*i corr.ponent ) *' e s p.*svre 14 or 12 AWG"" Sangle ecaductor power cable design ba..s event 2.4 1/C or St/C -

simulation 14 or 12 AFG
1/C-6,4 or 2 AWG

eertical flame test 2.5.4 1/C -14 or 12 AWO -

sanCles from cable
annembly
verticaltree name test 2.64 7/C- 16.14 or12 AWG -

Shee4<kd p..rs, respe or temperature and moisture 2.3.1 1 pair shielded
r,4as; from rtuitacon<luetor ressatance 16 AWG or actual cat;:e
signal cabl* thermal and radtstion 2.3.3

eaposure
design baena esent 2.4
simulation --

wrtical name test 2.56_

Cosnial, tria seal er temperstierer a.id vroisture 2.3.1 actua. size
speema seistrument caWe restatance

uiermal and radia.lon 2.3.3.

eaposure
r design basa ecent 2.4 -

aimulat6an
vertical flame test 2.5.6

tam6 ee from caule -
assemb;e

Single pair t'ierssuc9eple semrereture and moisture 2.3.1 2s0 - 20 Anti or actual
entensson ceble reair.tance asse el sma!!er -

thermal and radiation 2.3.3
esposure
design basis e eent 2.4 _
simulation
vertical tray flame test 2.5.4
eerticas , flame test sergies 2.3.6

_from esole a sen@y
2001-16 000 V power cable vertical tray name test 2.5.4 6 AWG(2 SkV)
1/C trtplened and multienaduct w 2/O or 4/O or

-

-
4/O (2 ISkV)

.

:--

In Lieu of the detailed descrintion discussed above it would be accenenhie

for the licensee to obtain certification from the maimf acturer idancifvine

what test report (s) apply to the cables furnished for incen11nrinn.

Nk/ /M WuW sA W-

q ,-

A h M h..
.
f'

y e e

W 4/b At->&r Si&
'

tc7 % Wy+n,

. - - . -- - .



#AfFrYnklin Rzse rch Cent:r
NRC Contract N2. NRC-03-79118

ij00l FRC Project N3.C5257 Pa03
A Divisen of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets Phda . Pa 19101(215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

EQUIPMENT ITEM NO. 86
ELECTRICAL POWER CABLE LOCATED IN CONTAINMENT
ANA00NDA WIRE AND CABLE, MODEL NOT STATED
REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 86
LICENSEE REFERENCE (S): 639, 2819, 38, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP13-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY1
(See Section 3 of this TER for Legend)

R, T, Gr, RT, P, H, CS, A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

[NotstatehNotapplicable
LISTING OF APPLICABLE CHEX:KSHEETS:

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;, ;J

=iSystem Consideration Review d2, '5, 00, 00, =,

Equipment Environmental Qualification Review 50, LL, 36, SJ, ,=, 5i,
4, Sh, Si, Sj

.

Installed TMI Lessons Learned Implementation Ga, ou

Equipment Summary

Ma x.1tenance and Replacement Schedule Summary 7e, 7b, 1

. . - - .



#3 NRC Contract N;. NRC-03-79-118
b)r:nklin R:se:rch Ccnter FRC Project N3.C5257 Page

A Dmsson of Ths Frinkhn Inst tuts FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRCTask No. 48 97 /Vff

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.6

|

|

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/h:2 .2) provided a response to the SER concerns.

g The Licensee (has/h:2 ..n) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

3 The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this 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 equipaent 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 NPC 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.aQualificationNotEstablished] III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

. - . - . . _ - - . - - - - - - -
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NRC Contract N . NRC-03 79-118
00 Fr:nklin R:se rch Ccnter FRC Project NO.C5257 Page

A DMiaon of The FrankLn Instuute FRC Asalgnment No.13 2
20th and Race Streets. Phde.. Pa. 19103 (215) 448-1000 FRCTaskNo. 44WV9#

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Mequate Similarity Between Equipment and Test Specimen Established I

VAging Degradation Evaluated Mequately
Qualified Life or Replacement Schedule Established (If Required) '

v

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 Sequence Satisfied

i

|
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 Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X

| II.b Equipment Not Qualified
i 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

|

,ww s .w

_. -

_ . _ . _ _ _ .-_m_- . - . - - _ _ _ _ . _ _ _ _ - . - _ . . - . _ _



NRC Contract No. NRC-03 79-118
Obhrinklin Research Center FRC Project N:. C5257 Pa0*

A Divun of The Frankhn Inmuute FRC Assignment N .13 30
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. // '7 N f f

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 8

6 b:r Fradlin Institute I!esearch 5 beratory5. Qualifi
.- v... ~~ .:%.Cs= .2.I 1, e cn 1 o't'a%

~

{v. . .n.a )..:a. t- sr
...

T. rno cf Tect : Sinnb.tanco.0 carca radiation'
- -

3

stenn
'che:-J.chl spr::y

Test Profile: .,

,

.

3d"1 1' r.0-/cr , 200 l'rc6:o-F, 105 psig.'fer 3 hr:
.

320aF M psic for 3 hr: .

3250cF, ly psic for 4 days
210eF, 5 psi:; ror 9 days

Chonical Spra'7: Solution of 'ecri a::id
and Ra CH P3=953

.

I

- - - - - - . - __
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#% NRC Contract N;. NRC-03-79-118
bbFranklin Resetrch Centrr FRC Project No. C5257 P g)

A Dimion of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets Phela . Pa 19103 (215) 44&l(x10 FRC Task No. N7

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

EQUIPMENT ITEM NO. 87
ELECTRICAL POWER CABLE LOCATED OUTSIDE CONTAINMENT
ANA(X)NDA WIRE AND CABLE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 87
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP10-1, CPS-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

I, h RPN, EXN, SEN, QI, RPS, None,R, RT, H, CS, h S, (R), M,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Suramary 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 10, Ib, I;, OS, 06, Of

Equipment Environmental Qualification Review 5;, 55, 5;, ;d, 02, 5f,
5;, Sh, Si, Sj

.

Installed TMI Lessons Learned Implementation ?-, CL

Equipment Summary

Maintenance and Replacement Schedule Summary 7=, 7b, 7e

[ - - __ _ _ _ _ _ - _



#N NRC Contract NJ. NRC-03 79-118
000 r:nkhn R:se:rch Ccnter FRC Project N3. C5257 Pag]

A Di.mn of The Frtnkhn Institut2
FRC Aasignment N2.NWI |b13

20th and Race Streets. Phda.. Pa 19103(215) 448-1 2 FRC Task No. W

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

St.MMARY OF LICENSEE RESPONSES 10 THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

g Tne Licensee (has/h:2 ..v ii provided a response to the SER concerns.
,

1 The Licensee (has/h:2 .;c,;) 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 (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 Deficie
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
l

l
t

!

_ _______



NRC Contract No. NRC-03-79-118
Oh Franklin Research Center FRC Project No. C5257 Page

A Dhnson of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Stree's. Phila.. Pa. 19103 (215)448 1000 FRC Task No. W7 N/49

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. [?

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

' V
Qualified Life or Replacement Schedule Established (If Required) t/

'
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

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. 1)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY'

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified 1
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

-w
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NRC Contract No. NRC-03-79118
00 Fr:nklinResearchCenter FRC Project N;. C5257 Pa08

A Divtsson of The Frank Instuute FRC Assignment No.13 30
20th and Race Streets. PNia.. Pa. 19103 (215) 448 1000 FRCTaskNo. 4/ f'7/4/f#

, -

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f_7

.
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/% NRC Contract N3. NRC-03-79-118
[00EFranklin Rsseirch Cent:r FRC Project N2.C5257 P g3

Di uon of The Franklin Institute FRC Assignment No.13 5f
thh and Race Streets. Phila . Pa 19103 (215) 448 tmo FRC Task No. Vf 7/Vf

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlFMENT ITEM NO. _dD

NOTES:

$ & w: ' T &-

a' 4 J M A
'

aD % ma_

Y Y W Ds K& |< /u / -,
.

M A-
As a miniensi. Jf

th. . u fication for se,ere ta eratur.. pressur.. and st.am s.r. ice

conditions for Class IE equipment should be based on type testing.

Qualification for other service conditions such as radiation and chemical ]
sprays may be by analysis (evaluation) supported by test data (see Section

5.3 below). Exceptions to these general guidelines must be justified on a

case by case basis.
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# NRC Contract N2. NRC-03-79-118
00Il nklin Rese1rch Centrr FRC Pra!ect N2. C5257 P g2

A D6 vision of The Franklin institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-Itxx) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.N

EQUIPMENT ITEM NO. 88
ELECTRICAL POWER CABLE LOCATED OUTSIDE CONTAINMENT
OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 88
LICENSEE REFERENCE (S): 3403
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): cpl-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CI3CLED ITEM (S) ONLY
(See Section 3 of this TER for Legend)

R, T, h h 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 Item la

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, A , Sw, 3d

System Consideration Review -4 , th, SC, II, I;, if

Equipment Environmental Qualification Review 5;, 5b, 5;, 5d, 5;, 5fr
5;, 55, Si, Sj -

Installed TMI Lessons Learned Implementation 5, C#
Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 7b, 76

-



#% NRC Contract N3. NRC-03 79-118
!!00hranklin Riserrch Ccnt:r FRC Project No.C5257 Page

A Dmuon of The Frankhn Insntute FRC Assignment No.13 |b
4./97,/V Y20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQU!PMENT ITEM NO. X

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITFMS ARE APPLICABLE:

1 Tne Licensee (has/t.;; ..st) provided a response to the SER concerns.

d The Licensee (has/hes not) apecifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

7 The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective ,

action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified }II.c QualifiedLifeDeficiencyf
I.b Modification 7II.a Exempt
II.a Qualification Not Established III.b Hot in Scope

II.b Not Qualified IV Documentation Not Available *

-_- - - ._.___ _ r =-
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NRC Contract Nr. NRC-03-79118
00 Franklin Research Center FRC Project Nr. C5257 Pag 3

A D%.on of The Frankhn Instuute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRCTask No. 997/4/9P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ff

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) 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
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified M
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available
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A Devmon of The FrankhnInsruute FRC Assignment No.13 3a
20th and Race Streets. Phde.. Pa. 19103 (215) 44810m FRC Task No. V47/t/Of

>.,

EQUIPMENT ENV!RONMENTAL QUAllFICATION REV!EW OF EQUIPMENT ITEM NO. 8

,

t c a.Ie sk,L'. Ge. + Ik 1(x)r '.<,hl cab,;
n.i...

ct,..,;le: Mis -

.o,o

% l, L I U 0. o J .B c co A. ( E / :
-

c .

(n) c dy c.;A |i/c d is o

o>o v} . 1;l. i ,,,,,/. Ii. x . :'
ok , y. 5;,l..t. os c Page &|-| ,.-

,

- I
-n

|

.

'' - , , .



1

A~ NRC Contract N3. NRC-03-79-118
000U Frznklin Resezrch Cant:r FRC Pralect Ns. C5257 P;gD

A Dwmon of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 'f4 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

EQUIPMENT ITEM NO. 89
ELECTRICAL POWER CABLE LOCATED IN CONTAINMENT
OKONITE, MODEL NOT STATED'

$

REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 89
LICENSEE REFERENCE (S): 639, 1340, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP4-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
.(See Section 3 of this TER for Legend)

h (R), h I, h RPN, EXN, SEN, QI, RPS, None,R, T, P, H,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER -30, 2b, 22, 2d

System Consideration Review te, OL, Oc, Id, 02, Of

Equipment Environmental Qualification Review 50, 5b, 50, M. ** Sf,

5g, Sh,-Si, Sj-

Installed TMI Lessons Learned Implementation 0, 0L
Equipment Summary

Maintenance anc Replacement Schedule Summary -72, 'b, 'c-,

,

- . ~ - - . - _ . - ~ - , - _ _ - ~ ~ . _ _
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NRC Contract Ns. NRC 03-79-118~

N Frsnklin Rrserrch Center FRC Prrlect No.C5257 Pag 3

A Diuson of The Frtnkhn inwruts FRC Aseignm:nt N3.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 448-10m FRC Task No. W 7/ W/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Q

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/hr -^t) provided a response to the SER concerns.

The Licensee (has/h== a^M specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE

,

environmental service conditions.

A The Licensee has presented information which shows there are no
'

outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose 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)

j 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

|II.a Qualirication mot Establish III.b Not in Scope

II.b Not Qualified IV Documentation Not Available *

!

_- -.. - - - - _ - _ _ - _ _ . - - - . ._
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pEr nklin Research Center
NRC Contract No. NRC-03-79-118

u00 FRC Project No.C5257 Page

FRC Asalgnment No.NV9# 213A DMsaon of The FranklinInstitute

FRC Task No. 4920th and Race Streets. Phda.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ff

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Adequately

~ K
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation _

Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required)-Adequate

Criteria Regarding Spray Satisfied
Criter.a Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Seque'nce Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

s

|

i

i

- . -.- - ._ - .- ,, _ , _ _
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#w NRC Contract No. NRC-03 79-118
00bFranklin R:setrCh Cznter FRC Project No.C5257 Pag]

D uon of The Fr:nkhn Insntun FRC Assignment No.13 5f
.Jth and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. V9 7/WP

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f$.;

_

NOTES:

The licensee has not provided sufficient information to establish that the

Equipment described on the SCEW sheet is the same as the Equipment described

in the referenced report.
_. . __

EQUIPMENT DESCRIPil0N

d$t SC66) M ies
sys n u: V u a n

PLAMTIDMO: V/> 4..'o

.

COMPONENT:#d M M D

MAMUFACTURER: O* dPN#/

MODEL Ilt DER: / vier *
b .

FUNCil0M: VA,t e4

2. ID'NTIFIGTION OF TEST $'ECIMENS

1 CA52.3 NO.e CESCRipTifM

Grov, t cablem - Etwlene-pror?!ena (F7R) Base product t.1%

15 7/C #12 AW (73) coated copper 0.c47" okontre plue
0.015" okotoa cabled, no fillere. 11 mil aebeecos -
Hylar tape. 0.fM0" Otolon Jacket, pre-aged 336 hours
at 121*C la en air ovan.**s

1C Saen as 15 except =tthout pre-agtes.
.

23 7/C #12 AWC (72) coated copper 0.030" Okontre plue
0.015" Detopress, cabled. 6 all sabeatoo - etylar tape.
0.060" erperiematal theruneet jacket, pre-aged 336 houra
at 121*C in an air oven.**

2C Same se 29 except without pre-esteg.4

93 1/C 712 AWC (71) coated copper. 0.045" Okontte pre-ated
, 336 hours at 121*C in an air oven.**
1

9C Same na 98 except without pre-aains. *

115 1/C #6 AC (71) bare copper. Semicon tape. 0.090" Ckoguard.
Semicon tape. 0.003" bare copper tape, pre-aged 336 hours
et 121*C in an air oves.**

_ __ .____. _ . . _ . - - - - - - - - -

+ - - - . - ------y_ - - ,, , r - , y



As NRC Contract NO. NRC-03-79-118
00 ranklin R:setrch Ccnter FRC Project N2. C5257 Pag 3

A Dim on of The Frankhn Institute FRC Aasignment No.13 5g
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. W77WI

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

NOTES:

Requirements for establishing similarity between installed and tested cables

are contained in the DOR Guidelines and IEEE 383-74 which are reproduced

below for convenience.

2. Test Soecimen - The test specimen should be the same model as the

equipment being qualified. The type test shculd only be considered valid

for equipment identical in design and matsrial construction to the test
'specimen. Any deviations should be evaluated as part of the qualifica-

tion documentation (see also Section 0.0 below).

CD010

3 C CE- 3 V3
1A1 Ca6de Desenation. This desenotion or

specification should include as a minimum:
1.3.1.1 Conductor - material identi-

fication. siae. strandine, coatms. .

1 A1.2 Insulation - material identi-
fication. thicknees, metaod of application.

1A1.3 Assenably (multiconductor cables
only) - number and arrensement of con.
ductors fillers, binders.

1.3.1.4 Shieldine - tapes. estrusions.
brands, or others.

1A1.3 Coverine - jacket or metallic ar-
mor or both, matenal identification. thick-

ness. method of application. -

1.3.1.8 Characteristics - voltase and
temperature ratine (normal and emereency).
For instrunwntation cables - capacitance.
attenuation, charactenstic impedance. micro.
phonics. insulation resistance. as applicable.

111.7 Identincation - manufacturer's
trade name, catalos number.

1A2 MeddSpidee erConnect(en Deernnesen
er Beth. This descnotion or specification
should include as a minumurn:

1A2.1 Whether factory or feeld assem-
bled to cable.

1.3.2.2 Conductor connection - type.

matenal identification. and method of assem-
bly.

1.3.2.3 Items from Sections 1.3.1.2
throush 1.3.1.7.

_ _ ,, ,

* :t T.wpe Test Samules. The sarnples tested
*hn*,ild contain the conductor. insulation, fill-
m. :1r .er. bir; der tape. overall Jacket. shield.
:w. ar d 6thi elires w hZi are, representative
of the cable category being coa.lified. Table 1
lists sires which have been consWerad repre-
sentative of these caectories. The sample
lengths should be suificient to permit reliable
test readinca and evaltiation consi2 test with
good testing practia.

.

-- -------e -- ,.-e.. .- +~ -m
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A NRC Contract N3. NRC-03 79-118
Udbr nklin R . search C:nter FRC Project No. C5257 P g3

/. Div uon of The Frankhn insatur.3 FRC Assignment N3.13 5h
:iJth and Race Streets. Phda.. Pa. 19103 (215) 44810m FRC Task No. Y97/WP

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ff

m zst

IEEE
ELEL"TRIC CA5'M. FIELD SPL!CES, AND CONNECTIONS Std 3901974.

Table 1
Represensentathe Ctt.lcs for Type Testa

Type Test Section Size

(*p to 2003 V multiconductnr temperatore ard moisture 2.3.1 1/C -14 or 12 AWG
control rabie t.r retastar.co
Shaelded f.imt.co..um-tor "

sit nal cable ssee si.t betuv fo' thermal and redistion 2.3.3 1/C or SI/C -tod vidual corr.ponent) 8' esp sure 14 or 12 AWGSingle cenductor power cable daign basis event 2.4 1/C or SI/C -
simulation 14 or 12 AFG

1/C-6,4 or 2 AWG
vertical name test 2.5.6 1/C - 14 or 12 AWC
singles from cable
aasembly
vertical trav name test 2.5.4 7/C-16,14 or 12 AWG -

Shavid d pa.rs, trip;e nr temperature and monture 2. 3.1 1 pair stiisided
c,ad fruns rcuitsconductor ressstance 16 AWG or actual cat,:e
signal esble thermal and radiation 2.3.3 -

esposure
design base eunt 2.4
simulation -

wrtical flame test 2.5.6

Coanal. trianal or temperaturv au rroisture 2.3.1 actuas size
specsai matrument cable resutance -

thermal and radiation 2.3.3
esposure
design basis event 2.4e -

simulation
wrtical name test 2.5.6
singles from caulo -

1sremb|y

Sangle pair t iert.suc<suple tenereture and moisture 2.3.1 2tG - 20 A% 0 or aesuali

extenseon ceble sesistan:. sne of sma:ler _

thermal and radiation 2.3.3
esposure
design basis avent 2.4 _
simulation

wetical tray flame test 2.5.4
wrtscal Danie test sirgies 2.5.6 _from cable assenib'y

2001-15 000V power cabee vertical tray flame test 2.5.4 6 AWG (2.nV)
liC triplened and multiennductw 210 or 4 /O or

-4/O (215kV)
.. __ .

_

In Lieu of the detailed descrintion discussed above it would be accenenble

for the licensee to obtain certification from the maunfacturer idoneffvine

what test report (s) app 1v to the cables furnished for inr:en11nef on.

IU /Lw - N, &
s fi J AM A< &, M '

y a a <

,n d M, k,n M.b /r,

-

i

. ._ _ . _ . _ _ _ . . _ _ . . _ _ . . _ _ . _ _ . . _ _ . _ _ _ .

-_- _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ _



& NRC Contract N D. NRC-03-79-118
1

d JU Franklin Reserrch Cantir FRC Praject No. C5257 Paga
A Dnnsion of The Frankhn Institute FRC Assignment No.13 |c .

20th and Race Streets. Phda . Pa 19103 (215) 448-lixx) FRC Task No. 497 I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 90

,

EQUIPMENT ITEM NO. 90
ELECTRICAL INSTRUMENT CABLE LOCATED OUTSIDE CONTAINMENT
OKONITE, MODEL NOT STATED

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET No. 90
LICENSEE REFERENCE (S): 1858, 38
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CP6-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

P, H, CS, @ S, (R), M, 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 '3e , 3L, 36, 30 -

System Consideration Review -4G r 4L, 4~, 00, 0;, 4f

Equipment Environmental Qualification Review %. 55 Sr, Ed, 5:, Sf,
Sg, Sh, Si, Sj

Installed TMI Lessons Learned Implementation Oe, C,b
Equipment Summary

Maintenance and Replacement Schedule Summary 'Ta , 7L, 76-

. . - - . . - . - - - - . - -



As NRC Contract NO. NRC-03-79-118
dbsnkhn R:seirch Cant:r FRC Project N3. C5257 P;g3

A Do. mon of The Fr:nkhn Insntuti FRC As:Ignment N:.13 |b
20th and Race Streets. Phila . Pa 19103(215) 448-1000 FRC Task No. N9 7/VM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9d

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/hm) provided a response to the SER concerns.

1 The Licensee (has/h. uvQ specifically stated that the equipment is
qualitied and/or will function when exposed to the applicable DBE
environmental service conditions.

V The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

lII.aQualificationNotEstablished] III.b Not in Scope
*

II.b Hun wuallriec IV Documentation Not Available

,

-% - . - . . . .- - . - - - - -
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A NRC Contract No. NRC-03-79118
000Eranklin Research Center FRC Project No. C5257 Page

A DMsion of The FrankhnInsruute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. 4' 97/WV

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .fi2
I

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 2
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) N
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate -

o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied _

Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
.

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established 1
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 hot in the Scope of the Qualification Review
IV Documentation Not Made Available

, , , . . _ . _
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/,Ls NRC Contract No. NRC-03 79-118
t,000 Franklin R:seach Center FRC Project No. C5257 P 03

D von of The Frrnkhn Insntus2 FRC Assignment N2.13 5f
Jih and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. W7N9I

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. f_t)

NOTES:

The licensee has not provided sufficient information to establish that the

Equipment described on the SCEW sheet is the same as the Equipment described

in the referenced report. N J c. 6.g> M _.3 V A f

EQUIPMEMT DESCRIPTION

SYST EM: ggg .

.

PLANT 10No:g/AAgo'o5 i

COMP 0 MENT: L sreu, *a3f
Coe n a.c

MANUFACTURER:otado r s

MODELMllmBER:Jde/ .

N9 .

FUNCTION: \fAA.spo[

<1Ya $1& 4ha-,
V

QUALIFICATION OF
OKCGUARD ETHYLENE-PROPYLENE RUBBER

INSULATION
FOR

NUCLEAR P!. ANT SERVICE (S kV CABLE & FIELD S PLICE)
_

i- Samples of single conduc tor S kV, #6 AWG, . 090" Okoguard insulation, with
! a field splice were thermally aged to simulate 40 year design life condition.

The aging was performed at 150 C for three weeks, a point actually above the
Arrhenius curve of . 030" Okoguard insulation shown in Figure I. As pointed

| out above, use of the Arrhenius technique on thin wall, newer insulations
| compared with the same analysis on those cf well established insulations
j which have excellent service records is a reliable method of demonstrating
| the desired 40 year life expectancy.

.

'

| The field splice was made via standard accepted industry splicing techniques '
| iusing Okoguard T-95 tape andJDkonite #35 iacketing tapa-
|
|

|_ . . - - . . _ _ _ . - - . - - - - - - - - - -



NRC Contract N2. NRC-03 79-118
UO Frtnkhn Rise:rch Cent;r FRC Project N3. C5257 P:g3

A Dwision of The Frankhn Institute FRC Assignment No.13 5g
FRC Task No. _ V f 7/V#F20th and Race Streets. Phita.. Pa 19103 (215) 448 Im0

J

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 93

NOTES:

Requirements for establishing similarity between installed and tested cables

are contained in the DOR Guidelines and IEEE 383-74 which are reproduced

below for convenience.

2. Test Seecimen - The test specimen should be the same rodel as the

equipment being qualified. The type test sheuld only be considered valid

for equipment identical in design and material construction to the test
ispecimen. Any deviations should be evaluated as part of the qualifica-

tion documentation (see also Section 8.0 below).

CDoiO

3 C CC- 3 V3
1A1 CaWe Description. This description or

specification should include as a minimum:
111.1 Conductor - material identi.

fication. size. strandine, coatine.
1.3.1.2 Insulation - material identi.

fication. thickness, method of application.
1A1.3 Assembly (multiconductor cables

only) - number and arrangement of con.
ductore, fillers, binders.

1.3.1.4 Shieldine - tapes. entrusions.
braids, or others.

1A1.3 Coverine - Jacket or metallic ar.
mor or both, material identification, thick.

naes method of application.
,

1.3.1.8 Characteristics - voltaea and
temperature ratine (normal and emersencyp.
For instrumentation cables - capacitance,
attenuation. characteristic impedance, micro.
phonica. insulation rosastance, as applicable.

1.3.1.7 Identification - manufacturer's
trade name, cataloe number.

8 A3 I"seM 5pisee er Connection Deeeristion
er 8eth. This description or specification
should include as a minimum:

1.3Al Whether factory or field assem.

bled to cebla.
1.3.2.2 Conductor connection - type.

material identification, and method of assem.
bly.

l.3.2.3 Items from Sections 1.3.1.2
throueh 1.3.1.7.

,_ _ _

? 2 Type Test Samotes. The samples tested
shn'.itd contain the con.luctor. insulatinn. fill-

| crs. br:.er. bir. der tape. overall jacicct. shield.
:nd. ard ficld miires whi& sre re,resen:ative

o8 the cable cate:rcry being q mlified. Ta51e 1 |

lists sires which have been consit!ered repre.
sentative of these ca'eeories. The sample ,

lengths should be suificient to permit rsliable j
test readingJ anu evaluJLAon Confi4 tent With
good testing practies.

. _ _ _ _ _ _ . _ . _ . _ _ , _

_m_ .-- __
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A NRC Contract No, NRC-03 79118
000E,:nkan a. search Center FRC Project No. CS257 Pag 3

/. Dwwn of The Frankhn Insatute FRC Aseignment Nr.14 5h
?)th and Race Streets. Fhila.. Pa. 19103 (215) 44810M FRC Tsak No. Vf 7/ V7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF ECulPMENT ITEM NO. 2/s2

NOTES:

IEEE
ELECT 711C CAS*.J.5, HELD EPL!CES. AND CWNECTIONf' Std 3A31974

Table 1
Represenwntathe C.I.lcs for 'b ye Tuts

Type Tess Section Siae

l'p to 2003 V muttwonducint temperatore and :naiature 2.3.1 1/C - 14 or 12 AWC
control esbie c.r res. star.ce

"S ielded r.miten ductorn
signal cat,1= tsee 48.t tatue to' thermal and radntion 2.3.3 1/C or M/C -
anda,6 dual corr ponenti or ,n.'sure 14 or 12 AWG
Singiu ecadvetor power cable dessgu bava event 2.4 1/C or M/C -

simulation 14 or 12 AFO
1/C-6,4 or 2 AWG

vertical name test 2.5.6 1/C-14 or 12 AWC
sinCles from cable
sawmbly
vertical trae name test 2.5.4 7/C - 16,14 or 12 AWG -

$leevlAd p4.rs. trip;e er temperature and mos.ture 2.3.1 1 pair sl wided
e,ud from rcuiticonductor resistance 16 AWG or actual entJe
agnal esbi* tlurrmat and radistion 2.3.3 -

empneure
design ba-se eunt 2.4
simulauon -

wrtscal name test 2.S.6

Coastal, tringial or temperaturw and eroisture 2.3.1 actua. aize
spectal iristrumeat eable resstance -

,

taermal and radiauon 2.3.3
esposure
d* sign base event 2.4 -e

simulatsan
vertical name test 2.56
amales from ca' leu -

ne mb;v

SanC'e pair t mrunsc supie temperature and moisture 2.3.1 210 - 20 A%ta or actuali

extension cab.e sesi tan:, saae if sma:ler _

thermal and radiation 2.3.3
esposure ,

design basis avent 2.4 _
sesnutahon
vertical tray flame test 2.5.4
vertical nanw test cercies 2.5.6 _
from cable a.sen btv

2001-15 000 V power cable vertical tray name test 2.S.4 6 AWG 12-SkV)
1/C triplemed and multiconduct w 2/O or 410 or

'""'"4/0(2 ISkV)
w -

_ . . , _

In Lieu of the detailed description discussed above it would be accenenhie

for the licensee to obtain certification from the maunfacturer idoneffvine

what test report (s) appiv to the cables furnished for incienlineinn.

.

eu-e

_ _ -m . . .



#;_% NRC Contract N3. NRC-03-79-118
0000 Franklin Research Center FRC Project No. C5257 Pag 3

A Division of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets, Phila . Pa 19103 (215) 448-1(XX) FRC Task No. @7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O l

EQUIPMENT ITEM NO. 91
ELECTRICAL POWER CABLE' LOCATED IN CONTAINMENT
ESSEX INTERNATIONAL, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 91
LICENSEE REFERENCE (S): 639, 2587, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP8-1 [12] '

-

0
"

4

o '% h

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY
(See Section 3 of this TER for Legend)

hh (R), M, I, RPN, EXN, SEN, QI,:.RF3, Maes'<R, T, RT, P, H,

'
Not stated, Not applicable

LISTING OF APPLICABLE CHCKSHEETS: ,

.

Contents checkshouc Page
,

Equipment Item la

Summary of Lit ensee Responses to the NRC SER lb ,
,

Equipment Environmental Qualification Summary Forms 2
i

Licensee Response to NRC SER 3a, ?b, 3 c , - 34-
'

System Consideration Review I;, ti, '?, .
'r, If -' ' *

Equipment Environmental Qualification Review 50, 5b, 50, Ed, 50, 5f,
b , SL, 51, Sj -

Installed TMI Lessons Learned Implementation. + = , ob -

Equipment Sununary
'

Maintenance and Replacement Schedule Suncary Ja , IL, L-

'

- _
_ .m_



#% NRC Contract N?. NRC-03-79-118I

000 rznklin Rrsetrch Ccnt:r FRC Project N3.C5257 Page
A Dmson of The Frtnh Insntuts FRC Assignment Nr.13 |b
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No. V f7Mf/

, -

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9/_

. SUMMARY OF LICENSEE PESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

% Tne Licensee (has/h uur.) provided a response to the SER concerns.

_ g The Licensee (haa/h:2 r.ed 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.

Justi'ication 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
Equipmont celocation above submergence level
Relccate 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 Licenseo 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 Sectier. 3 of this TER for Legend)

1.a dualified.
'

II.c Qualified Life Deficiency
- -I.b Modificati0n

..

III.a Exempt
II.a' Qualification Not Established III.b Not in Scope

| II.b Not Qualt!ied / IV Dacumentation Not Available j *

.-

%

,
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8UO0bankhn Research Center FRC Project No. C5257 Page
NRC Contract No. NRC 03-79-118

FRC Assignment No.1}W/ 2A Dumon of The Franklin Institute

FRC Task No. W7/20th and Race Streets. Phde.. Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Establisttd
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 Mequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II .' a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Require.nents Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available 1



l

phr:nklin R:serrch Ccnter
NRC Contract NO. NRC-03-79-118

UO0 FRC Project Ns. C5257 P:g3

A Divmon of The Frankhn Insntute FRC Assignment No.14 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-!MO FRC Task No. Yf 7/ VN

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

.

C Qua'4*ied by Iscredix Corp. Test ?.eport of Novem-
ber 1975

Tyne of Test- Si=nitaneous, ga==a radiation
steam
chemical spray

Test Profile:

.2 .3 F. rads /hr, 200 P. rads
346aF, 113 psig for 5 brs '

265aF, 28 psig for 4 days
215cF, 2 psig for 26 dr.7s

Che=1 cal Spray: 3000 pp= boren as boric acid in
solution with .064 =clar sodit:
thiosulfate buffered with sodir=
hydroxide to a FE of 9 to 11.

.

D
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h NRC Contract N3. NRC-03-79-118
Ubr nklin Rzse:rch Czntxr FRC Project Ns.C5257 P2g3

A Dnnsion of The Frankhn institute FRC Assignment No.13 )a
20th and Race Streets. Phita . Fa 19103(215)448 ItXX) FRC Task No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 92
ELECTRICAL POWER CABLE ~ LOCATED OUTSIDE CONTAINMENT
ESSEX INTERNATIONAL, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAYS
TER CHECKSHEET NO. 92
LICENSEE REFERENCE (S): 60
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP3-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

h h h RT, h H, CS, S, (R), M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

j 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, 2c, OJ

f System Consideration Review 4-, 4b, , 40, 4=, si
'

Equipment Environmental Qualification Review 52, 55, 5:, 52, 5:, 5f,
59, -5L, 51, LT

Installed TMI Lessons Learned Implementation 0-, 0b-
Equipment Summary

Maintenance and Replacement Schedule Summary 4e, 7L, ?c

~ |
_ _ _ _ _ _ _ _ _ _



A NRC Contract NO. NRC-03-79-118
BOO nklin Rrse:rch Cantir FRC Pr ject N2.C5257 Pag 3

A Dr. aeon of Thr Frtnkhn Institute FRC Assignment N3.13 |b
20th and Race Streets. Phila-. Pa 19103 (215) 448-10m FRC Task No. # 97,N Y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f_2._.-

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/ hee-ne4) provided a response to the SER concerns.

K The Licensee (has/" =4 specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

d The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment frois 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 , C goolitted LifeDeficiench
I.b Modification 'III.a rxempt

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
8dO0hranklin Research Center FRC Project No. C5257 Page

FRC Assignment No.MNI 213A DMsion ol The Frankhn Institute

FRCTask No. W20th and Race Streets. Phda . Pa. 19103 (215) 448-1000

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.'7 2._.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Establiched
Aging Degradation Evaluated Adequately

- 1
Qualified Life or Replacement Schedule Established (If Required) V

\Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified /X
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review

' IV Documentation Not Made Available



NRC Contract No. NRC-03 79-118A
000hrinklin R:se:rch Canter FRC Project ND. C5257 Pag 3

A Division of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Ph61a.. Pa 19103 (215) 4481000 FRC Task No. V97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. C3

LICENSEE RESPONSE 'IO NRC SER

.- . . e

3..- .r q w-

hI
october 19, 1981

Subjects Class IE Cable for Outside Containment
Service Environmental cualification

Frans L. F. Caso

To NItC IE Bulletin 79-013 Central File

The cable herein discussed is installed outside
containment and is used to serve plant equipment as described

in the attached table 1. Table 1 describes the cable involved,

the equipment served by the cable, the equipment qualification
aheet number used in the bulletin 79-013 submittal, the cable

insulation and jacket material, and same generic type insulation

and jacket material qualification information.

In its location outside containment, the cable may see

a steam envirorusent and a radiation environment. The steam

environment (230 F and decreasing for about 10 seconds) does not

represent a challenge for the electrical cable insulation. See
esG-

Figure 0-27 attached. Cable insulation material standard AEIC-9-.t*

79 gives a cable emergency rating of 130*C (266*F) for up to 36

hours per year for three consecutive years. We do not claim that

this cable meets the AEIC standards. The standard is mentioned

here as an example of electrical cable capabilities as compared

vita the accident environment being discussed here.

The total accumulated raddicn dose at the surface of the
recirculation line, one year after the accident may be 16.6 x 10'

rada. Two feet away from the surface of the recirculation line,

the total accumulated dose after one year will be approximately
& rAg

3.) x 10 rads.

.

__ _



.

/N NRC Contract No. NRC-03-79-118
$0hrznklin R15e rch Csnter FRC Project NL C5257 Pag]

5fe D. non of The Frankhn Institute
FRC Assignment No.1;V 9 f"a>th and Race Streets. Phda., Pa. 19103 (215) 448-tmo FRC Task No. V 9~7/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. FA

October 8, 1981

NOTES:

American Electric Power
2 Broadway
New York, N.Y. 10004

Atta Mr. T. J. Massar-E:: Div.
Subja cable Radiation & Thermal Resistance

Ref Cook Nuclear Plant
AEP Ord. 03514-821-3, item 324
Ersex Ord. IM-2543

Dear Mr. Massar

We are in receipt of your lettar of 9-16-81 requesting
radiation and thenati resistance data on the 3 x 1/C 012 EPinsulated / neoprene 1Nketod subject cable.

Attached to and made a part of this letter are data
generated on the insalation material and the jacketing material
used on this cable. These data show suitability for use after
100 Megarads ( g amn.- ) radiation plus 7d at 136C (276r) for the
EP insulation and 50 Megarda (gamma) radiation plus 7 days at
121C (250r) for the naoprene. These test levels readily en-
velope the require .cces of 20 Mrads and 10 seconds at 121C(250r).

we trust this catorial will be adequate for your present
needs.

Ve truly yours,

b ab/
4oseph Lt Steiner

. /.hief Engineer
TEST DATA

TEST DATA

ESSEX GROUP INC
~

ESSEZ CROUP 2MC

DC Cook Plant _ DC Cook Plant .

AEP/EP-Wooprene (non-containment)
AEP/EP-Neoprene (non-containment)

EP (7035)
- -

Neoprene (T 450)
Unaged _ Unaged .

Tensile Strength (psi) 1200 Tensile Strength (pei) 1800Elongation (t) 350 n ongation O)
_ m .

Aged 7d at 136C Aged 7d at 121C
Tensile Strength (pei) 1000 - Tensile Strength (psi) 1500Elongatior. (t) 350 Elongation (M i

u0 1

~Aged 100 M Rads Aged 50 M Rads
?oncile Strength (psi) 900 Tensile Strength (psi) 1300Elongation (M 30 """ Elongation (t)

. 120 =

Aged 7d at 136C and Aged 7d at 136C and s
100 M Rada 50 M Rads,

Tensile Strangth (pei) 1100 _ Tensile Strength (pei) 2000
,

,

i Elongation (t) 24 Elongation (t)
l 35

Actual data typical values ACtu81 d8t* typical valuee
-

w.

J. L. Steiner . L. Steiner

p -4 ._,__. __
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000hrznklin Rsserrch Centxt FRC Pr: Ject No. C5257
P gs

A Divisen of The Frankhn institute FRC Assignment No.13 5g
20th and Race Streets. Phila . Fa 19103 (215) 448-1000 FRCTaskNo. VM/VM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _fA

NOTES:

M

6 SL'a15 L-- ~ L Ms-

's?a a e a mc
D "A l-| A J M m

'

x s

MD /xD s
L o k .2n)E - e D E,j-L Mx
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A NRC Contract N3. NRC-03-79-118
du Franklin Research Center FRC Project No. C5257 Pcg.D

A Division of The Frankhn Institute FRC Assignment No.13 Ia
20th and Race Streets. Phila.. Pa 19103 (215) 448 1000 FRC Task No. @7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

EQUIPMENT ITEM No. 93
ELECTRICAL POWER CABLE LOCATED IN THE CONTAINMENT
KERITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 93
LICENSEE REFERENCE (S): 38, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CPil-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

(R),hI, RPN, EXN, SEN, QI, RPS, None,h 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 2

i Licensee Response to NRC SER 3a, 95, 2c, 2d -

System Consideration Review I;, 55, I;, C, 4=, 4f.

py,};,jj,C=,UE,'
Equipment Environmental Qualification Review ,

y, . . . , --, -;

Installed TMI Lessons Learned Implementation 4c. , Ob'

Equipment Summary

Maintenance and Replacement Schedule Summary 7e, 70, 7;



# NRC Contract N2. NRC-03-79-118
U nklin Rxsexrch Cant:r FRC Project N . C5257 P:g3

A Dmson of Thz Frtnkhn Institute FRC Arsignment N2.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 44810m FRC Task No. 4 f~7/ V 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.E3.

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

4 Tne Licensee (has/ hat >-est) provided a response to the SER concerns.

1 The Licensee (has/h: ret) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

I
The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )

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

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified [IV DocumentationNotAvailable]
I

*

!

___
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A NRC Contract No NRC-03-79-118
000J Franklin Research Center FRC Project No. C5257 Page

A Dwis6on of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215)448-1000 FRC Task No. W')/VM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z3

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 Tcaperature 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
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 k

-> M M

s r. a < a. .s , a .., m e m :,, , n w %
wn. .su ~.o.t,

anse.". A
. . ,

_-' - f ' WWhi - _ '



NRC Contract N2. NRC-03-79-118
00hrinklin R: search Ccnter FRC Project N2. C5257 P g3

A Dumon of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. MMWI

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _? 5

.

7.Qur.'d#ied by Ierite Co. f eoe b A M d G.---c_O & -Q
^. 4,- 30) g / o*- ,

,

6 4. h p_ _ .,- Q 4 ,y-a
__

- -

Type of Test: Secuential, gn radiation4

.stea: |
c.bs=ical spray 1

*

Test Profile: -

I.8 ?:adsh:,120 Yrais ,

22 psis fer.13 hrs |325=F, 5 psig for 7 days228*F, '

.

Cha~dcal Spray: 3erated water, 1-1/2,5 solutics of
beric acid and distilled va er |
buffered at a PE of 9 5 '

.

I

_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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# 4 NRC Contract N2. NRC-03-79-118
illl0U Franklin Research Center FRC Project No. C5257 Pag 2

A Diwon of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 14811XX) FRC Task No. 497

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.O
'

EQUIPMENT ITEM NO. 94
ELECTRICAL POWER CABLE LOCATED IN CONTAINMENT
KERITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 94
LICENSEE REFERENCE (S): 639, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUEMITTAL: SCEW(S): CP9-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

RT,P,H,h (R),hI, RPN, EXN, SEN, QI, RPS, Ndne,T,

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, ?c, 2d -

System Consideration Review i;, 15, 00, id, $2, if -

Equipment Environmental Qualification Review };,}b, y,Ej, h, Of,
n, au, ., ,

Installed TMI Lessons Learned Implementation Ce, 05

Equipment Summary

Maintenance and Replacement Schedule amary 7., 7b, i

.. _ , .- .



# NRC Contract N3. NRC-03-79-118
000 nklin Rrse:rch Canter FRC Project N3. C5257 Pa03

A Dr. mon oi Ths Frtnkhn Insntuti FRC Assignment No 13 lb
20th and Race Streets. Phila . Pa 19103 (215) 44810m FRC Task No. VM7/549F

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

SUMMARY OF LICENSEE RESPONSES '10 THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

j Tne Licensee (has/ hee-net) provided a response to the SER concerns.

4 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.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action ).

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified | IV Documentation Not Available)
*

_ _ __ _ _ _ _

} e-



NRC Contract No. NRC-03-79-118
@DOF,.nuiin ae.eorch center
U FRC eroi.ct No. Csagy PaGe

A Dhnsson of The Franklin Institute FRC Assignment No.13 2V 97,///720th and Race Streets. Phila.. Pa.19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f4/

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:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available )(

ff eL-: - M-

L= -
o n.c n . n,.a m w . - a w e.

Aal..tury ode ,%. tsa<a- +c. ML Caunc. n

.

I^-
"' '
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p NRC Contract N2. NRC-03 79-118
UOO rsnklin R:se:rch Ccnter FRC Project N3. C5257 Paga

A Divmon of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phga.. Pa. 19103 (215) 448-1000 FRC Task No. 917/V9[

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $

7.Qun?"*ied by Zerite Co. W+~ k &$k Go--c O L=&s
April 30, 1970. g _g y-

Type of Test: Sequential, gn n radiation
steam
che=ical spray

Test Profile:
.

.8 Mrads/r.r, 120 Mrads
82 psig for 13 hrs

325'F, 5 psig for 7 days22Ba?,

Che:ical Spray: 3erated water, 1-1/2% solution of
beric acid and dist ''ed waterd

buffered at a PH of 9 5

l
I

1
|

|

1

|
|
'

.

- - - . _ . - - - - . - . . . . . _ , - , . _ _ _ , _ . . .
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4- NRC Contract Ns. NRC-03-79-118
lj00U Franklin Research Center FRC Project No. C5257 P g3

A Dmsson of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phda.. Pa 19103(215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. U'

EQUIPMENT ITEM NO. 95
ELECTRICAL POWER CABLE LOCATED IN CONTAINMENT
CYPRUS, MODEL NOT STATED

REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 95
LICENSEE REFERENCE (S): 639, 1355, 38, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP12-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, h RT, P,H,CS,hS, (R) , M, I, RPN, EXN, SEN, QI, RPS, No'ne,

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 30, 3b, 3G, 3d

1 System Consideration Review 40, 45 40, 4d, 40 'f-

.

! Equipment Environmental Qualification Review 50, 55, 5;, 50, L, 5f,
'

Sg, Sh, Si, Sj

Installed TMI Lessons Learned Implementation Ce, 05-

Equipment Summary

Maintenance and Peplacement Schedule Summary 7=, 7L, 7w
,

- - . - , - . . , . - . . . . . _ _ . . , - . _ ._



43 NRC Contract No. NRC-03-79-118
000U Franklin Rrsench Center FRC Project Nr. C5257 Pag 3

A Dueon of The Frankhn Insnture FRC Assignment No.13 |b
2thh and Race Streets. Phda-. Pa 19103 (215) 448 1000 FRC Task No. V9NVM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ff_'

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Y Tne Licensee (has/h:2 ::t) provided a response to the SER concerns.

[ The Licensee (has/h:2 et) 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 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

FII.aQualificationNotEstablished] III.b Not in Scope
*

II.b Not Qualified IV Documentation Not Available

i __ - - -- - -
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NRC Contract No. NRC-03-79-118
b. Franklin Research Center FRC Project No. C5257 Page
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|

A DMseon of The Frankhn Instuute FRC Assignment Np,~13 2 |

20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 4Y VV9I |

!" EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f
'

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Adequately

^ X
Qualified Life or Replacement Schedule Established (If Required) g
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:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II..a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life !

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

:
1
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#s NRC Contract No. NRC-03-79-118 i

!!00hrinklin Rise rch Csnt:r FRC Project No. C5257 Pag 3 |
5f

FRC Assignment No.13[VY
D mon of The Frankhn Inst;tute

1

FRC Task No. V 6'7.)th and Race Streets. Phva.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

NOTES:

The licensee has not provided sufficient information to establish that the

Equipment described on the SCEW sheet is the same as the Equipment described
__ _

in the referenced report. p,gi,.U'MEHT DESCRIPil0H -

$/A Q{Q(JgSY S T E*i.:
'

. plt.NT 10 H0: )[dINO OS -

* ,

2/C Triplexed-82-7/.09741:0-H 19 Alu:.a.., condr, chielding, .090" EPB,cc:o N "

?old - _ , .080" I:yp 'lon Jacketed chieldinc, po ter cable Sky

3/c Tripicxed,12-7/.03o5 Tin Copper, .030" EPR,7 .015" Neoprene: M * * * **

.k.cheted Pcrer Cable 600 Volt 4

~ ~ ~ '
2. SAMPLE IDENTIFICATI0N'

_
~ .

_.

The seven cable samples tested consisted of 2'seven-conductor_ _

cables and 5 single-conductor cables as follows:
_ -

-

Sample No. A
7/C 12 AWG 7 Str., .030" EPR Insul. (C312), .060" Neoprene -

Jkt. Overall (C414).
___

Sample No. B-
- 7/C 12 AWG 7 Str., .030" EPR Insul. [C312),

.060" Neoprene Jkt. Overall (C414) - Aged 7 days at 100*C.
-

Sample No. C
,

- 1/C 12 AWG 7 Str. , .030" EPR Insul. (C312), .020" Neoprene
Jkt. (C417).

_

Sample No. D
1/C 12 AWG 7 Str. , .030" EPR Insul. (C312), .020" Hypalon',,._

. . Jkt. , (C181) . ,
,

- Sa=ple No. E -

,

1/C 12 AWG 7 Str., .030" EPR Insul. (C313) , .020" Neoprene'
-

Jkt. (C424). -

'

. Sa=ple No. F-

.

1/C 12 AWG 7 Str.', .030" EPR Insul. (C312), .020" Hypalon
Jkt. (C181) Aged 7 days at 100*C.-

-

Sa=ple No. G-
1/C 12 AWG 7 Str., .030" EPR Insul. (C312), .020" Neoprene

__

Jkt. (C417) Aged 7 days at 100*C.

_ . . . . . - - . . . - - . . - - . - - - - ..



pr % NRC Contract N2. NRC-03-79-118
00h ranklin Research Center FRC Project N . C5257 P gs

A Desion of The Franklin Institute FRC Assignment No. 3 5g
20th and Race Streets. Phila . Pa 19103(215) 448-1000 FRCTask No. #7 VG#

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y

NOTES:

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.

2. Test Soecim - The test specimen should be the sas** redel as the

equipment being qualified. The type test should only be considered valid

for eqstpoent identical in design and material construction to the test
'specimen. Any deviations should be evaluated as part of the qualifica-

tion documentation (see also Section 8.0 below).

CD010

. IC CE- 3 V3
1.3.1 Ca6de Description. This description or

specification should include as a minimum:
1.3.1.1 Conductor - material identi.

fication size, strending, coating.
1.3.1.2 Insulation - material identi.

fication. thicknees, method of application.
l.3.1.3 Assembly (multiconductor cables

only) - number and arrensement of con.
ductors fillers. binders.

1.3.1.4 Shielding - tapes. extrusions,
braids, or others.

1.3.1.5 Covenne - jacket or metallic ar.
mor or both, material identification. thick.
name method of application.

1.3.1.8 Charactenstics - voltage and
temparature ratins (normal and emersency).
For instrumentation cables - capacitance.
attenuation. charactenstic impedance, micro-
e,honics. insulation resistance, as applicable.

1.3.1.7 Identif~ncation - manufacturer's
trade name, catalos number.

1.3.3 Road Spasee er Connection Deeersresen
er Beth. This description or speciScation
should include as a minimum:

1.3.11 Whether factory or field assera-
bled to catie.

1.3.2.2 Conductor connection - type,
matenal identification, and method of anaem.
bly.

1.3.2.3 Items from Sections 1.3.1.2
through 1.3.1.7.

.. .. .

h

2.2 Type Test Samples. The samples tested
ahn sid contain the consluctor,insulatina. fill.
ers. :1r:.ec. bir. der tape, overall Jacket, shield.
'n.c. ari dcid <niires whicIn are repres:ntative.

o8 true uhle catentory Setu c;.n.lifiest. Table I
lists sires which have been consWered repre.
sentative of these caterories. The sarnple

lengths should be suificient to perniit r.' liable
test readinca and evaluation corsi2 test with
good testing practica.

i

- . - . _ . - . - - - . .- . . . . - , . .



A NRC Contract No. NRC-03-79-118
000hr:nk!!n R: search Center FRC Project Nr. C5257 Pag 3

i. Div uon of The Frankhn Insature FRC Assignment No.13 5h
Lth and Race Streets. Phda.. Pa. 19103(215) 448 1 2 0 FRC Task No. W 7/WP

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIE5# OF EQUlPMENT ITEM NO. W

NOTES:

IEEE
ELEC1RIC CA3*J.f., FIE1.D SPI!CES, AND CONNECTION: Std 3931974.

Table 1
Represensentative C:.!Jes for Type Tests

.
-- _ ,

Type Test Section Size

(*p to 2003 V multiconductor ternperat re arid :nouture 2.3.1 1/C -14 or 12 AWG
control cable t r resastar.co

"S' selded 7.mith..uuctore
a*cnal cab; 8 see list belov' fo' thermal and radistion 2.3.3 1/C or SI/C -
mdavidc6 corr:ponent s or espasure 14 or 12 AWG
Singia ec nductor power cable design basis event 2.4 1/C or M/C -

simalation . 14 or 12 AY'O -

1/C-6,4 or 2 AWG

vertical name test 2.5.6 1/C-14 or 12 AWC -

samCles from cable
sawmbly
vertical trav name test 2.5.4 7/C - 16.14 or 12 AWG -

Shi,aAd paars, trip.e nr temperature and ntointure 2.3.1 1 pair shisided
c..aad from rr.ulticonductor resastance 16 AWG or actual cat;e,

signal eshi* thermal and radiation 2.3.3 -

esposure
design basia esent 2.4
simu6auon -

vertical name test 2.5.6
*

CoJalal, triasial of temperature and fronature 2.3.1 actua. sine ,

6pecist leistrume nt, cable resistasice -

titermal and radiadon 2.3.3
esposure

design buis event 2.4 -,

simulatinn
wnical flame test 2.5.6
singles from cauto -

issemb;y

Sing!e pair t'ierr. soc supee terr.rerature ased me.sture 2.3.1 2sc-20 Auti or actual

entension esble resistance saze if sma:ler -

thermal and radiatsort 2.3.3
esposure
design basis a vent 2.4 _

simulation
wetical tray name test 2.5.4
vertical nan e test sieges 2.5.6 _

from esbie enemb!v
2001-16 000V power cable vertscal tray name test 2.3.4 6 AWG (2-SkV)
1/C triplemed and mulbensductv 2/O or 4to or ~

4/O (215kV)
m -

_ . . . .

In Lieu of the detailed description discussed above it would be accenenhie

for the licensee to obtain certification from the maunfacturer idaneffving

what test report (s) app 1v to the cables furnished for increnilarinn.

S W -97 NM
JJ h &N c~ -.

& Y . l/ A M-
e r - - r v

- - . - . - . - - . _. .- - - . . - - -



#A NRC CIntract N2. NRC-03-79-118 I

U000 Franklin Rssench Centxt FRC Project No. C5257 P ga

A Dwison of The Franklin Institute FRC Assignment No.13 Ia
20th and Race Streets Phila . Pa 19103(215) 448-1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9 6

EQUIPMENT ITEM No. 96
ELECTRICAL INSTRUMENT CABLE LOCATED OUTSIDE CONTAINMENT
CONTINENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 96
LICENSEE REFERENCE (S): 2818, 38.

FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CIl0-1, CI4-1 (12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD((S) ONLY:
(See Section 3 of this TER for Legend)

h T, RT, P, H, (R), I, RPN, EXN, SEN, QI, RPS, None,

Not" stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

j Licensee Response to NRC SER 3a, 25, 22, 2d

System Consideration Review 42, 05, Oc, Id, de, Of
,

Equipment Environmental Qualification Review 52, 55, 5;, 50, Se, Sf,
Sg, Sh,-51, Sj-

Installed TMI Lessons Learned Implementation 0-, GL

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 75, 77

=
. . - - . _ . .

-
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NRC Contract NO. NRC-03-79-118
FRC Project Ns. C5257 Pag 3

|bA DMsaon of The Frankhn Institute FRC Assignment No.13
20th and Race Streets. Phda . Pa 19103 (215) 44810m FRC Task No. Mf7/Vff

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f_4

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/ hee-not) provided a response to the SER concerns.

4 The Licensee (has/u.. uvi.) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

g 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 (taas/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

III.a Qualification Not Established] III.b Not in Scope

' II.b Not Qualified
-

IV Documentation Not Available
*

i

I
l

!



NRC Contract No. NRC 03 79-118
00 Franklin Research Center FRC Project No.C5257 Pa03

A Dtvtsion of The Frankhn Institute FRC Assignment Njt.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRCTask No. W7/V98

EQUtPMENT ENVIROfU' ENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f/.
*

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATIOM:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established ><

Aging Degradation Evaluated Adequately
' Y

Qualified Life or Replacement Schedule Established (If Required) V
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 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 4
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
,

- III.a Equipment Exeapt From Qualification
III.b Equipment Not in the Scope of the Qualification Review.

IV Documentation Not Made Available

!

!



NRC Contract No. NRC-03 79-118
Obrrnklin R: search Ccnter FRC Project No.C5257 Page

FRC Assignmenj,No.NVf [ 3a13A Divison of The Frankhn Insntute

FRC Task No. Y920th and Race Streets. Phda.. Pa. 19103(215) 448-1000

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 24

.

M.
SSe FIRL rest ,euest F-c 2 9w nernpr s.esM -

,

rye o f tash S eys~ +:o r.
AmmA b sek M.

S ? ../
!

.

. 4 6 M a. A d / h e j 10 M R.A b

Mo *F . i o o ps .3 3 2. 6 s
3

f (e O ' F ?. D k t*3
8 )

7 4-+m 3075",3077 fosrYrM74t 4}oi r * D&r b.
.

,

In reference to Table I in the original document, we
have contacted the cable manufacturers therein listed (Anaconda,
Continental, and Essextr our request for infccmation and their
responses are attached to this addendum.

In summary, Anaconda advised that thair cable was
qualified under FIRL test report F-C4350-3 (2'3C Mradst ; Essex
advised that their cable was qualified for 100 Mrads;
continental answered that they did not have radiation data
on the subject cable.

The Cyprus company cable listed in Table II is used
for applications cutside the reactor contain:ent. It has been

lified for radiation to the extent of 200 i: rads and it hascpassed an air 7v'TQ test of 250 F for seven days and an*

inssersion test for seven days. The arguments developed in
the original issue of this reference #65 fully applies
as well to the Cyprus Company cable. Therefore, we
conclude that this cable is fully qualified "cr its
application outside the reactor containment.

1,YW| /
IR/jal 9 ff L. F. Caso
ABFROVED FffJ? Y * h .(7. m. I m ABA m fA .

.

*w

.. ., --.--*----,%e---- ., -=a _ iaep._ ,

__ __ _ _ _ _ _ _ _ _ _ __ _
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gA NRC Contract No. NRC-03-79-112 ?

UJull Fr:nklin Research Center FRC Project No. C5257 Page

5fo wonorTherrankhninstaure
FRC Assignmentif913[W/FRC Task No. T47.)th and Race Streets. Phde.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .fi i

H

NOTES:

The licensee has not provided sufficient information to establish that the
-

Equipment described on the SCEW sheet is the same as the Equipment described

in the referenced report.
- -

EQUIPMENI DE5CRiril0M

$Y5 TEM: W,rse*ol
.

PLAMI| DMO: W ,t s[.# 3

COMPONENT: 7,n red '<*E
Cnae ei~

NAMUFACTURER:(,a1.' ed Al

NODEL,MUMBER: 3ELMW

2. SAMPLES__

_

The samples tested were identified as follows:
.

A. 7 Conductor #12 (7, copper, CC-2115 silicone rubbcr insulation,
_ glass braid over silicone, glass finished with a flame and

abrasion resistant finish CC-1233, 7 conductors cabled, mylar
binder tape, overall asbestos braid, asbestos finished with__

CC-1120 flame and abrasion resistant finish.
2 Conductor #16'(7) copper, CC-2115 silicone. rubber insulation,-B.
glass braid over silicone, glass braid finished with a flame
and abrasion resistant finish CC-1233, 2 conductors cabled

-

with impregnated asbestos fillers, mylar binder tape, overall
asbestos braid, asbestos finished with CC-1120 flame and heat

--

resistant finish.
_

*

.w



As NRC Contract N O. NRC 03-79-118
dNrenki n Rrsearch Cer.ter FRC Project N3. C5257 Pag 3

.

.13 5g
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ECsVIPMEN ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7d

|

NOTESI

Requirements for establishing similarity between installed and tested cables
.

are containeo in the DOR Guidelines and IEEE 383-74 which are reoroduced

belov for convenience.
-

2. Test Seet u n - The test spee befi should be the same riodel as the
__

equipment being qualif ted. The *ype test shculd only be considered valid

for equipment f4entical it. design and material construction to the test
,

'spect"+n. Any deviations should be evaluated as part of the qualifica-

tion d:cumeritation (see also Section 8.0 below).
,

~

CDotG

ICC5-3P3
1.3.1 Ce6se Deernreien. Thiedescription or

specification should include as a minunum:
1.3.1.1 Conductor - material identi.

'

Scasum, size. strendine. coatine.
1.3.1.2 Insulation - material identi.

' fketion. thicknees method of application.
1.3.1.3 Asessibly (multiconductor cablee

onlyt - number .nd arransement of con.
ductors, fillers. binders.

1.3.1.4 Shieldine - tapse. estrusions,
bemeda. or others.

1.3.1.5 Coverine - jacket or metallic ar.
nur or both, material identification. tbM.

nees, method of appikation.
1.3.1.8 Characteristics - voltase and

temperatuse ratine (normal and emereencyl.
I'st instrumentation embles - capacitance.
attenuation. charactenstic impedance, micro.
phonics, instlation resistance, as applicable.

1.3.1.7 Identification - manufacturer's
erada name, catalog number.

1.3.2 #Tedd Splice er Ceameerien Deernation
er BeeA. This description or specification

saould include as a muumum:
1.3.2.1 Whether factory or field assem.

" bled to cable. '

t.3.2.2 Conductor connection - type,
materialidentification, and method of assem.
bly.

1.3.2.3 Items from Sections 1.3.1.2'

throura 1.3.13
,, ,, ,

.

* 2 T.vpe Test Sampt.:s. The samp!cs tested
<hn.itd contain the conductor, insulation. fill-

ers. :w:.er bir. der tape. overall jacket. shield-
:ne, ari 6dd elires v.h:eh are resteaentative
of the cable case:rcry i ein4 c.n.lified. Table 1

lists stres which have been enmidered reste. .

sentative of these wercries. The sample
lengths should be suilicient to permit rsliable
tent readtnca and eva!ination coneiatent vit!'

exid testtne practies.

i- ._ ,

e. ._.

__ -_ _ -_ _-- _ ) w a
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO b

.-

NOTE.9

IEEE
ELECT!!!C CA5'J.S. I TELD SPL:CES, AND CONNECTIONS Std 383-1974

Table 1
Represensentause CJ4cs for Type 14sts

._
_ _ _ .

Type Test Secesos. Sese

L*p to 2003 V multiconductor temperatore and :nouture 2.3.1 1/C - 14 or 12 AWG
control estde c-r resistar.co

' _Sh.elded tauit.co..uwtor
segnal cat,te esee sist belove for thermal and radntion 2.3.3 1/C or M/C -indsvtdsal cor.ponent) 8
Single cenductor power c'able e s p.*su re 14 or 3 2 AWO

~design basis event 2.4 1/C or M/C -
simulataan 14 or 12 AWO

1/C - 6,4 or 2 AWG
vert 6 cal name test 2.5.6 1/C - 14 or 12 A'YO -

emgles from cable
assembly
vertical trav flame test 2. 5.4 7/C - 16,14 or 12 AWG -

Shiesd.:d peers, thy;e nr temperature and moisture 2.3.1 1 pair shuided
e, dad froni rr.ultsconductor rosestance 16 AWG or setual cat.ie
signal esbie thermet and radiation 2.3.3 -

exposure
design baana esent 2.4
simulation -

vertical name test 2.5.4
*

Coa asal, triatial ce temperature ams rotature 231 actuaA Mae
, special anatrument rable resetance -

thermal and radaauca 2.3.3
ouposure
desegn bases event 2.4e -

simulatinn
vertical name test 2. 5.6
sinsles from emulo -
no-mb;y

Singte pair l'iert.nesupie tesrrereture and moisture 2.3.1 210 - 20 Auti or se6ual
estensson esble resh.tance saae if smaner _

thermal and ra$ation 2.3.3
es posure .

design bases e vens 2.4 _
esmulai.on
eettical tray naine test 2.5.4
vertical name test swgies 2.5.6 _from cable nase =@y

2rf01-In 000 V power cable vertecal tray name test 2.5.4 6 A%G (2-SkV)
1/C triplesed and multienaductv 2/O or 4to or

-
4/O (216h V)

_

_ _ _ _ .

In Lieu of the detailed description discussed above it would be accenenhie

for the licensee to obtain certification from the maunf acturer f anneifyinc,

what test report (s) appiv to the cables furnished for inavnlineinn.

2 N
1Ao 2>-M AWJA, MM-

- v
s

- g- a
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A Dmson of The Frankhn Institute FRC Ass 10nment No.13 |c
20th and Race Streets. Phda . Pa 19103 (215) 448 IINN) FRC Task No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. U

EQUIPMENT ITEM NO. 97
ELECTRICAL INSTRUMENT CABLE LOCATED IN CONTAINMENT
SAMUEL MOORE, MODEL NOT STATED

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 97
LICENSEE REFERENCE (S): 639, 677, 678, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CI9-1, CI3-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 c,f this TER for Legend)

R, T, h RT, P, H, hhh (R), M, I, h 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 -5;, 55, L, 3d

System Consideration Review i;, ti, it, If. tr. If

Equipment Environmental Qualification Review - 5 2, 55, 5;, 5d, 5;, Sf,

5g,Sh,Si,Sj,SX
.

Installed TMI Lessons Learned Implementation 5;, 55-

Equipment Sununary

Maintenance and Replacement Schedule Summary L, IL, L

_



Q~ NRC Contract N 3. NRC-03-79118
bJ rrnklin Rise rch Center FRC Project Nr. C5257 Page

A Dimon of The Frankhn Institute FRC Assignment No.13 |b
2(hh and Race Streets. Phda,. Pa 19103 (215) 448-1000 FRC Task No. US7/V f T

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. p

.

SIDtMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/ hee ..;S provided a response to the SER concerns.

4 The Licensee (has/h:: . .o ;. ) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (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 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

_JTI a On=11rication Not Established / III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
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A DMsion of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTask No. f G7/VW/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. $_2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
,

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) V
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:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

- __m_
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.

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 9 7

wrzs:

The licensee has not provided sufficient information to establish that the

_ Equipment described on the SCEW sheet is the same as the Equipment described

in the referenced report.
' " " '

~

EQUIPlAENT DESCRIPTION .

SYSTEM: \/ns *ao;
_

'
_

PLANT ID NO: V 4,0 AsA

COMPONENT:ENJrN"#
'

sase</

MANUFACTURER:ssNe>#4 N^'# (
9 U.

NODEL,N,Uf(BER: prM |.

;

i

i
|
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A Divisson of The Franklin Institute FRC Assignment No.1 5g
FRCTaskNo. Y77 L/ 6[20th and Race Streets. Phila . Pa 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.12

NOTES:

Requirements for establishing similarity between installed and tested cables

are contained in the DOR Guidelines and IEEE 383-74 which are reproduced

below for convenience.

2. Test seeewn - The test specimen should be the same rodel as the

equipment being qualified. Tha type test should only be considered valid

for equipment identical .in design and material construction to the test

specimen. Any deviations sho'uld be evaluat'ed as part of the qualifica- '

tion documentatio.: (see also Section 8.0 below).

[D080

.T C Ct- 3 V3
1.3.1 Ca6de Decenpeien. This description or

specification should include as a minimum:
1.3.1.1 Conductor - material identi.

fication. size. strendine, coatine.
1.3.12 Insulation - material identi-

fication. thickness. method of application.
1.3.1.3 Assembly (multiconductor cables

only) - number and arraneement of con.
ductors, fillers binders.

1.3.1.4 Shieldine - tapes. entrusions,
braide, or others.

1.3.1.3 Covenne - jacket er metallic ar.
mor or both, material identafication, thick.
nees, method of application.

1.3.1.6 Characteristics - voltase and
temperature ratine (normal and emereency).
For instrunwatation cables - capacitance,
attenuation, characteristac impedance, micro.
phonacs, insulation reenstance, as applacable.

1.3.1.7 Identification - manufacturer's
trade name, catales number.

t.3.3 Field Spaire er Connection Ueernation
er Sed. This description or specification
should include as a manumum:

1.3.2.1 Whether factory or field assem.
blad to cable.

1.3.2.2 Conductor connection - type,
matenal identification. and method of assem.
bly.

1.3.2.3 Items from Sections 1.3.1.2
throueh 1.3.1.7.

,

2.:1 Type Test Samotes. The samples tested -
ahn std contain the conductor, insulation. fill.
ers.1r .er bir. der tape, overall jacket, shield.
N. .uH 6dd esiires whieh are repres:ntative
o8 the cable cateart'ry betu c.ta.lifiett. TaSle 1
lists sires which have been enmidered repre.

"

sentative of these ca'esories. The sample
leneths should be sunficient to permit r> liable
test readirica ario evaltiation cosssi2 tent .vit'a..

eood testtne practws.
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1

EQUIPMENT ENVIRONMENTAL. QUALIFICATION REVIE2N OF EQUIPMENT ITEM NO. f_7

..

NOTES:

IEEE
ELECTRIC CA3!,1S, FIELD SPLICES, AND CONNECT:o.V Std 3n31974

Table 1
Represensenthe Cal.ics for Type Tests

_. _ __ _

Type Test Section Size

L*p to 2003 V muttu:onductor temperst re and moisture 2.3.1 1/C -14 or 12 AWG
contros esbie e-r ressatar.co

"S' nelded f.mit.co..ductora
signal table taee sist belove for thermal and radiation 2.3.3 liC or M/C -
todividu*4 corr.ponent)or ,a p.'su re 14 or 12 AWG
Sangle cenductor power cable design bassa cient 2.4 1/C or M/C -

simulation 14 or 12 AWO
, 1/C ~ 6,4 or 3 AWG

vertical flame test 2.S.6 1/C-14 or 12 AWG
sangfes from eshie
assembly
vertical trav name test 2.5.4 7/C -16,14 ce 12 AWG -

SheeWd pa.ra. tripie nr ternperature and moisture 2.3.1 1 paar shisided
c,.aad froni rculuconductor rosastance 16 AWG or actual caue
signal embl* thermal and radiation 2.3.3 -

esposure
design bassa esent 2.4
simulation -

wetical n=me test 2.5.6
Coaxial, triasial or temperaturv and eroisture 2.3.1 sctua. size
specialinstrum.nt rable resutance -

thermal and radiauon 2.33
esposure
design bms event 2.4 -.

simulataan
vertical flame test 2.56
singles from caule -

iss=mb'y

Seagte pair t%erreaucouple terr.tweature and moisture 2.3.1 2iG-20 A%ta or actual
extension ceble sesir.tance size il ama:ler _

thermal and radiation 2.3.3
es posure
design basis e vent 2.4 ,,,,

simulation,

vertical tray name test 2.S.4
vertical flame tent sir gies 2.5.6 _
from cable ammb'v

2001-15 000V power esbie vertical tray name test 2.5.4 6 AWG (2 5kV)
1/C triplexed and multienaductv 2/O or 4/0 or

""""
e/O (215kV)

usam_.

_.__

In Lieu of the detailed description discussed above it would be acceorable

for the licensee to obtain certification from the maunfacturer identifying

what test report (s) appiv to the cables furnished for innen11neinn.

_ - - - _ _ _ _ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

2. SAPPLE IDENTIFICATION ^-

d

Sample Number Description
-

1 _ Samuel Moore and Comoany Type 1902,

16 gauge solid thermocoupie wirei

30-mil EPDM I insulation, 15-mil
Hypa,lon I conductor jacket

'

45-mil Hypalot?'I overall jacket-

'

2 Samuel Moore and Company Type 1952
,

16 gauge 7-strand tinned copper,
'

' conductors
..

30-mil EPDM I insulation,15-mil
Hypalon I conductor jacket

'

,t 45-mil Hypalon I overall jacket

3 Samuel Moore and Company Type 1952.

,,

16 gauge 7-strand tinned copper.

conductors"
. ,

'#
20-m11 EPDM I insulation, 10-mil
Hypalon I conductor jacket-

45-mil Hypalon I overall jacket

4 Samuel Moore and Company Type 1952
'

'

16 gauge 7-strand tinned copper
conductors

30-mil EPDM II insulation, 15-mil
Hypalon II conductor jacket

.

45-mil Hypalon II overall jacket
5 Samuel Moore and Company Field Splice

*

Evaluation Cable

Samuel Moore and Company Type 1952

16 gauge 7-strand tinned copper
conductors

.

30-mil EPDN II insulation, 15-mil
Hypalon II conductor jacket
45-mil Hypalon II overall jacket
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FRC Assignment No.YVY 5jA DMen of The Frankhn Instttute 13
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. T7

*

F-C3683
-

Sample Number Description

5 A .' Single Splice No. I - Part No. 0103-027
B. Single Splice No. II - Part No. 0103-028'

* C. Overall Jacket Repair - Part No. 0103-029,

6 . Combination 4 pair special bundle. Asbestos-
. glass fire barrier tape. 20-mil Hypalon I
pair jacket. 60-mil Hypalon I overall jacket.,

Individual Pairs:.

,
,

.

1 and 2 15-mil EPDM I,10-=11 Hypalon I on 20 gauge,a
'JX thermocouple wire '

20-mil' EPDM I, 10-mil Hypalon I on 16 gauge,3 and 4
7 strand tinned copper conductors-

,

20-mil EPDM h,15-mil Hypalon I on 18 gauge,5 and 6
7 strand tinned copper conductors

7 and'8 30-mil EPDM I,15-mil Hypalon I on 16 gauge,
7. strand tinned copper conductors., , ,- ,

!

_ ...
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., TABLE 1 c ==
~

ii g>Q
DESCRIPTION OF CABLE SAMPLIS % ([[

. ~

-

r z ggg
.

-
..

3 "; E'' m...
. . z r ir *

Aging Temp / Radiation Energizing 5 || 2' E
'EKSample Duration Dose Voltage (Vac) Sample @ g?g

NuTher (OC/ Days) . (Mrads) And Current (Amps) Description z e'

*j5E ,-

5,0 600/0.5 2/c,.16 AWG, 7 strand, z 3
*

1-2 121/7 -

tinned copper 20 mils y g-
- .

. .

EPDM primary insulation,

r- 9- ,

with 10 mils Hypalon O i
,

.

primary jacket, 2.0 mil 5 5
,

,

Al-Mylar shield with c- 5'

*16 ANG, 7 strand tinned 2!
copper drain, 45 mil Q-

Hypalon jacket overall. -f gggg'

O 000o*'

60./0.5' Same as above y1 001-5 No ging 50 3 Qam

2-2 121/7 50 300/0.5 Same as above but with y }^ g 5
~

20 AWG conductors :g e
$~pa9,

O Cz mzn

; y
Um "z

-4
4
m
E
z
O
'

m2g
M IS

.
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'

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.@'

EQUIPMENT ITEM NO. 98
ELECTRICAL INSTRUMENT CABLE LOCATED IN CONTAINMENT
BOSTON INSULATED WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 98
LICENSEE REFERENCE (S): 639, 3829, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CIS-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:'

(See Section 3 of this TER for Legend)

h T, h RT, (R), h I, h RPN, EXN, SEN,-QI, RPS, None,P, H, S,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

,
Contents Checksheet Page No.

I
Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Su:taary Forms 2
'

Licensee Response to NRC SER 3;, 31, 3-, %

System Consideration Review t;, ti, 0;, If, I;, If-

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, Sf,
Sg,Sh,Si,Sj

Installed TMI Lessons Learned Implementation 'e, 'L, ,

Equipment Sununary
.

Maintenance and Replacement Schedule Summary 7e, ,L, 7-
'

|
1

'
_ _ =
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A Dc.$on of the Fr:nkhn Insntuts
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .f[

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/h== et) provided a response to the SER concerns.

4 The Licensee (has/ " -
-^H specifically stated that the equipment is

qualified and A will function when exposed to the applicable DBE
environmental service conditions.

f The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment-item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

III.a Qualification Not Established [ III.b Not in Scope

II.D Not Qualified IV Documentation Not Available
*

__ . _ _.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. X

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) (
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) Y
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate _

o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately X
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 Ano;nalies

(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 1
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available



A NRC Contract N 3. NRC-03-79-118
000hrinklin R search Center FRC Project No. C5257 P q3

A Divmon of The Frankhn Institute FRC Assignment No 13 5a
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. Y Y'7NM

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. f

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines 1; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
EQUIPMENT DESCRIPTION ! ! !*

Equipment Type ! /m ! VN A24-4 , g

Manufacturer's Name .

(5.2.2/-/-) ! ! !
! /W ! !

Model Number (5.2.2/-/-) ! | ! !
! ! !

Serial Number ! ! !
! ! !

Features / Mounting ! ! !
(5.2.6/-/-) ! ! !

Connections / Interfaces !M
(5.2.6/-/-) ! ! !

. .. j
Location / Elevation ! v ! M !

e e - ,

Equipment ID No. gas g /+. [ N
! ! !

QUALIFICATION REPORT ! ! !'
(8.0/5.0/5.0) ! ! !

.ijf $ J t.,r f ! fMdY !Report ID Number
e e .

gyg. / --) "")fReport Date .

Issued by [ gy .* '

8bPPrepared for ggg ..

Referenced Reports g[ .

i . .

Qualification Method ! ! !
(5.1, 5.3/2.1, 2. 4/2.1, 2.4) ! ! !

! ! !
QUALIFICATION TEST PROGRAM ! ! " !
Functional Test Description ! !r-

^^

!
(5.2.5/2.2.9/2.2.9) ! ! M NM - < b#1 -

O! ! !
Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! } ! h !
Ioad/ Cycles / Voltage / ! V ! .

,

.Current /Freq. ! !

-_. . . _ _ _ ._. _



#x NRC Contract N2. NRC-03 79-118
Ubrinkhn Rrsearch C:nter FRC Project No.C5257 P g3

FRC AssignmenbNh.13kk[
A Div..on of The Frankhn Instttute 5b
2tkh and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No.

W

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

2 /2 2. 21 . . O-'
1! ! A

Accuracy (5.2.5/-/-) A/
. . . .

NNumber of Specimens .%. .

Test Instruments Calibrated ! \/
' W' '

! ! U !
!. / !Safety Function (Active / ! 4 /g 1Passive) (-/2.1. 3/ 2.1. 3) ! !

Test Duration (5.2.1/-/-) /t/ /4- g, (gg,M)

Accident Duration (Envir. 1 ! !
I'3 /!'j-

!Above Normal) (5.2.1/-/-) ! !
! ! !

' 'Required Function Time 'jy
. . .

Test Sequence (General) ! ! !
( 5. 2. 3/ 2. 3.1/ 2. 3.1) ! jf/ ! 1-

! ! !
,

!Test Sequence (NUREG-0588, ! ! '

Cat. I) (-/ 2. 3.1/-) ! '

l. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! !

.

!
6. Wear Aging ! ! !
7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! ! !
.Nging 1 1 1

y p ! b.(5.2.4, 7.0/4.0/4.0) ! !
Thermal Aging / Basis !g/'

! Ii !Material Aging !
.lEvaluation (7.0/-/-) ! ! !

! ! !
Materials Susceptible ! ! 1 i !

(Thermal) (5.2.4, 7.0/-/-) ! ! !
\i } ! !! ,,

Radiation Aging, Type ! V ! '
.

. _ - . .



A NRC Contract N3. NRC-03-79-118
[00Nnklin RIsearch Center FRC Project No. C5257 Pago

A on, son of The Frtnkhn in :tuta FRC Assignment N T.13 $C
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 99 7/VM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
. . .

Radiation Aging, Dose (rd) /$/ k 4 p, ),/
Radiation Aging, Dose Rate ! f ! .

. . .

' '
Radiation Aging, Method { !

. . .

Materials Susceptible ! ! !

(Radiation) (S.2.4, 7.0/-/-) ! !
! ! !

1Operational Aging ! ! se //

(-/4.2/-) ! ! !
.

,,.

Other Age Conditioning ! ) ! !

(-/4.2/-) ! G. ! !
! ! !

p'f u! gg f@ !Qualified Life Claimed / .

' ~'! !Established ( 5. 2. 4/4.10/-) .

! ! !

! g[/d-- !Normal Ambient Temperature ! '

!Normal Amoient Radiation ! ! J
j !Normal Ambient Humidity y ! g

! ! !

On-Going Surveillance and ! ! !
Preventive Maintenance ! ! !*

(7.0/-/-) !/ .

On-Going Analysis of ! ! !
Failures and Degradation ! ,f ! !
(7.0/-/-) ! \/ ! !

! ! ! !

( Margin (General) g' ' '

(6.0/3.0/3.0) 1
-

- ! !
! ! !

Margin (NUREG-0588, ! I ! !

Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !
3. Radiation ! ! !

(not required) !
.

1 1
,

!4. Time (+10%, +1 hour ! !
(g 1' '

1 + function time minimum) -

|
1

-- - - - - - - - - ~ _

v'
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A NRC Contract No. NRC-03-79-118
dO0hr:nklin Rese:rch Ccnter FRC Project No C5257 Page

A Divmon of The Frankhn Insarrute FRC Assignment No.13 5d
20th and Race Streets. Phda.. Pa. 19103(215) 448-1 2 0 FRC Task No. # 9NV98

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9P

|

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

4 1 #W ! b
|. .

1.1, 1.2, 1. 5/1.1, 1. 2, 1. 5) ! ! !

Radiation Type g _ _ g_- / - - -

Radiation Dose (rd) ! f ! 6 1

(4.1.2/1.4/1.4) ! M 8 7/o , j pg $x f o
! !

Radiation Dose Rate (rd/hr) ! ! d."7 D/0 !
Radiation Qual. Method . . .

(5.3.1/-/-) ! ! !
! ! !

[gProximity to Concentrated ! ! !
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

! ! !
Radiation Dose (Normal + ! ! !
Accident) (4.1.2/-/-) ! ! !

! ! !"
Plateout Dose Considered ! ! !
(-/1. 48/1. 48) 1 ! !

. . .

\[ h kGamma + Beta Dose (rd)
( 4.1. 2/1. 4. 7/1. 4. 7) ! ! !

. _ _ _ _ . . . . _ _ _ _ _ _ . _ _ .
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A DMsion of The Franklin Insneute FRC Assignment No.13 5e
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No. 4' O ~1/V9 V

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Sf

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
EINIRONMENTAL PROFILE ! ! !
OF ACCIDENT CONDITIONS ! ! !

! ! !
Rate of Temp./ Press. ! ! !

Increase ! ! !
. . .

J 4/ // _ / /MPeak: *F/psig/RH/ Time
! hm ! [M-J !

Decrease To: 'F/psig/RH/ Time ! j; 2 ! M 8[ / i - [ //d~ M 1o

g
Decrease To: 'F/psig/RH/ Time ! ! !

! &, ! !
Decrease To: 'F/psig/RH/ Time ! ! !

! ! !
Equipment Surface Tempera- ! !

_
!

gd a/' h J !ture (MSLB) (-/1.2.5.C, ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !

Spray- Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! [M !
2.2.8) 1 ! !

. . .

Spray Composition k M s.S k kypp pm h

Mtf1:n *'
i ";Od*6i 4-w &/ s~+ |yP f->*- !! !

2 p ff ggp .Spray Density (gpm/ft )

Spray Duration ! ! //' M . k,,

! ! !
Submergence Duration ! ! !
( 4.1. 3/ 2. 2. 5/ 2. 2. 5) ! ! !

'! !
In-Leakage Considered ! ! !

| (5. 2. 6, 5. 3. 2/-/-) ! ! !
! ! !

Time to Submergence ! ! !
! ! !

,

| Dust Environment ! ! ( !
! (-/2. 2.11/ 2. 2.11) ! ! !

.

-

- _ _ - _ _ . - _ _
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D. uon of The Frankhn Institute FRC Assignment No.13 5f
:Rh and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 4 9~ VY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E,

NOTES:
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A Dnnsson of The Frankten institute FRC Assignment No.13 5g
20th and Race Streets. Phda . Pa 191u3 (215) 4481000 FRC Task No. 4 9 '7 NY I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ff
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FRC Assignment No.YWI 5hA D6ws.on of The Frankan Instmune 13

FRC Task No. Yf20th and Race Streets. Phas.. Pa. 19103 (215) 448 1000
/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. .ff~

m_ ._
_ _ . _ ,

,

NOTES: %
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#x NRC Contract N3. NRC-03-79-118
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A owmon of The Franklin Insutute FRC Asaignment No.13 5i
20th and Race Streets. Phda.. Pa 19103(215)448 tmo FRC Task No. '/9 7/t/9I

EQ'JIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. g

NOTES:

TEST ITE:G

(1) Item 51 Box - 12" x 12" x 6" with hinged cover.
(1) Itam 34 Box - 18" x 1S" x 6" with hinged cover.
(2) Item C823 - 12 Point Penn - Union Terminal Blocks Type

6012 - N3 - AEP

100 ft. Item 3123 - 15/C #12 AWG, Solid Copper Control Cable -
Continental Wire and cable

3 ft. Item 422 2" Seal - Tight Flexible Cenduit

20 ft. Item 3076 Triax Cable - aoston Insulated . Wire
20 ft. Item 3073 #16 AWG, Twistod/ Shielded Pair - Boston

Insulated Wire

20 ft. Ite:n 3075 #16 AWG, Twisted / Shielded Pair - Continental
Wire and Cable

20 ft. Item 31217/C #12 AWG Solid Copper Control Cable -
Canarol Electric

Acceptance Criteria

8.1 The test items are expected to maintain the current and

voltage specified in 5 3 above throughout the total test
t

I period. Should the leakage current of any individual test
item exceed 1 amp, post test examination shall determine if

the cause was external. Final post test criteria shall then

be applied to the test item in question to determine if it
has passed or failed the test. The post test criterion

.

shall be a leakage current of no greater than 1 amp when the

device is subjected to a hi-pot test.

.. .- . _ _ _ . . - . _ - -. - - .
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A DMoon of The Franklin Insntute FRC Assignment No.13 5jW]M/#20th and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.,Fi
,

...

NOTES:

) 5LE 5 '-
.

E ergized Throughout
Test Re.T.eved from Ci.cuitry

T3-2 1, 7, 9 T3-2 3, 5, 11

T3-4 Ncne T3-4 1, 3, 5, 7, 9, 11

G E-3 1, 3, 5, 7 GE-4 1, 3, 5, 7
.

B7P-3 CP-4 1, 2 & Shield

B7P-4 CP-3 1, 2 & Shield
.

3X3

3X4

in view of the feet that the 600 V test source was of limited cepecity,
(50 me), a separate 600 V power source (1 KVA) was cpplied to the test
items following their oppcrent indication of high leckage'. This was
initiated to confirm the extent of leckage current. Post test excmination
revealed that this contributed to the severe tracking observed on TB-4.

Post test examination revealed that cpparent difficulty with GE-4 and TB-2
was ccused by difficulties encountered with the essocicted test leeds used
to connect the test items through the test c.'icmber well. All the test items
except TB-4, CP-3, cnd CP-4 successfully pcssed a post test hipot test
cnd successfully pcssed the requirements of this test.

*| Views of the terminal boxes, terminct blocks cnd cables after the environ-
mental exposure cre shown in Figures 6.2 through 6.5.

,

we -w we--m.* - -we- , - + -e .w_,,..-- - 4 -- -w ..
.-



#A NRC Contract ND. NRC-03-79-118
libNi,klin Reserrch Cantzr FRC Pr: Ject ND. C5257
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A Division of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 44+1M8 FRC Task No. 44 7,

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.D

EQUIPMENT ITEM NO. 99
ELECTRICAL INSTRUMENT CABLE LOCATED IN CONTAINMENT
BOSTON INSULATED WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 99
LICENSEE REFERENCE (S): 639, 3850, 3851, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CIl-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY
(See Section 3 of this TER for Legend)

h T, h RT, P, H, S, (R), I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHPCKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sunnary Forms 2

Licensee Response to NRC SER -3 e , L, L, 3d

System Consideration Review 1;, 55, I;, if, I;, if -

Equipment Environmental Qualification Review L, L , L , Lu, L , 5f,
5g, Sh, Si, Sj

=
|

Installed TMI Lessons Learned Implementation Oe, Ob-

Equipment Sununary

Maintenance and Replacement Schedule Summary L , 70, ';
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A NRC Contract N). NRC-03-79-118
000Nnklin R: search Ccnter FRC Project N3.C5257 Page

A De, mon of The Frankhn Insettute FRC Assignment No.13 |b
20th and Race Streets. Phita . Pa- 19103(215) 448 1000 FRC Task No. OD7V@

EQUIPMENT ENVIRONMENTAL. QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _f.f

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

N Tne Licensee (has/t. ; -t) provided a response to the SER concerns.

4 The Licensee (has/h:2 net) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment-item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .),

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend),

- I.a Qualified II.c Qualified Life Deficiency
| I.b Modification

_

III.a Exempt
; JiI.a Qualification Not Established] III.b Not in Scope

IA.o root Qualified IV Documentation Not Available



NRC Contract No. NRC-03 79-118C'
UO0hr:nkhn Research Center FRC Project No.CS257 Page

A Dwmon of The FrankhnInsntute FRC Assignment No.14 2
FRCTask No. V f*7/ W[20th and Race Streets. Phda.. Pa. 19103(215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Sf

EOUTPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
,

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 1
Aging Degrsdation Evaluated Adequately

' <
Qualified Life or Replacement Schedule Established (If Required) y
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding 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) Sat.isfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

.

--
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D en of The Frankhn insutute FRC Assignment No.13 5f' '

.Jth and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 9 f ~~7/Vf[ )

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ff."
-,.

-

NOTES:
w

The licensee has not provided sufficiece information to establisk'that the
/

Equipment described on the SCEW sheet is tha _same as the Equioment described

in the referenced report.

EQUIPMEMT DESCHlril0N

-

5YSTEM: @4,Joj
:
- -

I

PLANT 10 MO: S c,a'O,5
^

, .

.[ .-

COMPONENT: Mreo-c E .s , -
<*s as av r

NAMUFACI UP FR:' 'do.o r as '
_ __

s <
n o ird w;a., c,.

. . _ _ _ _ .

MODEL(!{M)l{R:.Th 4e49 } (,.I(.8 4d[

_ --

'

+ u/ a.J
A ,

patg g.mec: me - - - -

2,1 - on AW:- R:..

.. -. .

sYL? ||1:2 4 4 i'"ob s.)
?!.o s /r.:YL h 4 SN/EL D ! .CRAt^) - ~'/25

''

.

):L;,!ws .3M.D:in ni= = e - ''

N.:io, s?:3.U.5 7.', c.;:37" -

, _ _.

,

o. .o: q _ c _ c. r.. .,. a- .. . ... _ .. - .c - -. . . . . m. .
-

i. . . - .. . . .
. .

qor.du._e :c_r - =E : c's i_n /7 2 tir. .e s. c.e.r ngr
l

,. .

Insulation -- CrosslirJ:cd ;:ol'/ ethylene-
,.

'

.

Tr.nce :_. L o,s c. .,...,.,.,.,C.,,).,,-r. -- 21
P-

.: : - "' '' ~e * V J,' min c o'.TF5 ge -u .s ees :' > ~ "--. -

[r3ulat5cn bot.cen .inielda -- O!'",:'Gli!!OC,

PCl S';h7 'trw_? 1
! Outer Shield -- #33 A*43 tinnef. cenr;r bre11. ..

- - -
_

^ 0 . m i n g oy_'ir c.p._
Ja c'.: ct

-- F os t r' f. 7 CO ?E c h i c ro:"p. .' ';"'. 0 ^C__E? l 25.ElCE''OD -- .ec0". .

.. ?
.s

e

6

l"

__- _* e.e e. 1

-m_.. .-- - . . - . . . ._
.- *

-

s- % ya
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4

A Dwisson of Tise Frankhn Innitute FRC Assignment No.13 5g
20th and Race Sesenvs. Phda, . Pa 191 @ !215) 418 1000 FRC Task No. W7/V9N

EQUIPMENT ENVIRONkAENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

- _
- .

tJOTES:
-

Requirements for escablishing similarity between installed and tested cables

are contained in the D7R Guidelines and TEEE 383-74 which are reproduced

-

belent for convenience.

'. I 2. Test Scecimea - Tne test specimen should be the same sedel as the'

-

equipment gemg halified. The type test should only be considered valid

for equipment Ventical in dest [n aris mater.141 construction to the test

specimen. Any deviations should tit evaluated as part of the qualifica- '

tion C*umentation (see also Section 8.0 below).

[D000

|
-

'

3 c cc- 3 P.3
5

._ 1.3.1 Ca6de Desmstien. Thae description or
~" spec.facation shculd inclede se a minimum:

1.3.1.1 Conductor - matesial identi.
Geatioss size. strandine, coatins.

'

. . .

1.3.1.2 Insulation - material identi.
'fication, thickness, caethod of application.

I' 1.3.1.3 Assorably (rn:alticonductor cables_.

only) - number and arrensement of con.
ductors. fillers, bindere.

1.3.1.4 Shielding - tapes, estruenone.
_

beeads, or othere.
- 1.3.1.4 Covering - Jacket or metallic ar-

mor er both matenal identification. thick.
l= nees, method of applicador

1.3.1.6 Chacectoristics - voltase and
tanperature ret.ne enormal and emergency).

,

For instrumentation cshles - capacitance.
attenuation. charactenstic isnpedance, micro.
phonace, insulation resistance, as applicable.' i

' ~

1.3.1.7 Identification - manufacturer's
'

. trade name, cataloe number.
W' 1.3.3 61eed Spisee er Connectaen Deemorien

er Bee 4. This description or specification
should include as a raammum:

1.3.2.1 Whether factory or Geld assem.
bled to cable.

1.3.2.2 Conductor cor.nection - type.
material identification. and method of assem.

| bly.
I 1.3.2.3 Items from Sectione 1.3.1.2

throueh L.3.1.T.
.. .

- 2 Type Test Samotes. The samples tested'

|# ' '
' sho Hd contain tha conductor, inst:lation, fill.

!y'
: w. .mi fidd elires whiels are representative
ers, pel.er, bir. der tone, overall jacket, shield.

!.

( ~^ of Cw uble categt ry imas c.n.lified. Table 1
- lists sites which have been considered repre-

i
*' ' sentative of these ca'erories. The sample

|
,

__

ler.cths should be suificient to permit rsliable
test readinc2 and evaluation conviatent .vith

' out testms practies.

-,
,

| x

!
, ,

N
- _ _

. .- _,



A NRC Contract No. NRC-03-79-118
uc0Er:nklin Research Center FRC Project No. C52Sy Pag 3

A Div uon of The Franklin Institute
FRC Assignment No.1[3 5h
FRC Task No. W7 WIhth and Race Streets. Phila.. Pa 19103 (215) 44810m

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 99

NOTES:

IEEE
ELECTRIC CA3*.ES, FIEI.D SPI 2CES, AND CONNECT 10 Nit S6d 333-1974

Table 1
Represensentative Cc.bles for Type Tats

_. _ _

Type Test Sect en Size

Up to 2003 V multseonductor temperatore and :noisture 2.3.1 1/C-14 or 12 AWG
control calde t r resistar.co
Shielded r.mit;cos.ductor "

sil nal catA (see sist below for thermal and radistion 2.3.3 ItC or M/C -
indevidel component) v' exp *sure 14 or 12 AWGSingle conductor power cable -design basia event 2.4 1/C or M/C -

simulation . 14 or 12 AWO
1/C-6,4 or 2 AWG

vertical name test 2.5.6 1/C-14 or 12 AWG
singles from cable
assembly
vertical trav name test 2.5.4 7/C -16.14 or 12 AWG -

ShielAd pa.rs, trip;e or temperature and moisture 2. 3.1 1 pair shm eded
r,4ad from reutticonductor resistance 16 AWG or actual caue
8'Ettei esbie thermat and radiation 2.3.3 -

exposure
design basia event 2.4
simulation -

vertical name test 2.5.6
Coansai, tr+ axial er tesiperature and eroisture * 3.1 actuaa size
specialinstrument cable resatance -

thermal and radiation 2.3.3 *

esposure
design basis event 2.4e -

simulation
vertical name test 2.5.6
singles from cable -
sss-mb;y

Sinc e pass l'wenoc9uple terr.rerature and moisture 2.3.1 24G - 20 A%te or actual9

extensson ceble runstance sete if sma:ler
thermal and radiation 2.3.3
esposure

,

design basis event 2.4 _
simulation
vertical tray flame test 2.5.4

'
vertical flanw test mties 2.5.6

~from cable amnib8y
2001-18 000 V power eshte vertscal tray Game test 2.5.4 6 AWG(2 SkV)
1/C triplemed and multiconduct w 2/O or 410 or

~4/O (215kV)
um_. .

.-

In Lieu of the detailed description discussed above it would be accenenble

for the licensee to obtain certification from the maunfacturer ideneffvino

f what test report (s) app 1v to the cables furnished for innenlineinn.

W h b. n& & YS
/ V U '

& A 7 5 m /2 2 M 0 8 . &
vy& AK3 .

-

-

,

X' A,
/

g f[ Y*

& ,w M k W-
. . e

. , . - - -



A~ NRC C ntract N3. NRC-03-79-118
L0b nklin Rxserrch Cent:r FRC Prclect ND. C5257

P:g2
A Dwision of The Franklin institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO./00

EQUIPMENT ITEM NO. 100
ELECTRICAL INSTRUMENT CABLE LOCATED IN CONTAINMENT
CERRO WIRE AND CABLE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 100
LICENSEE REFERENCE (S): 639, 3830, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CI8-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

h(R), I, QM, RPN, EXN, SEN, QI, RPS, None,R, T, RT, P, H,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSIIEETS:

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 2;, 25, 30, 3d-

System Consideration Review 't 'h, ';, 40, ,=, 42
-

Equipment Environmental Qualification Review 50, ';t , 50, 5J, 5;, 5f,

Sg, Sh, Si, Sj-
.

Installed TMI Lessons Learned Implementation 5;, Lb

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 7b, ?c-



__ _

#A NRC Contract N2. NRC-03-79-118
000G:nklin RIseach Centa FRC Project N 2. C5257 Pag 3

FRC Assignment No.1}W[ |bA Dusen of The Frankhn Institute
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRCTask No. 49 V

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/h. .-G provided a response to the SER concerns.

The Licensee (has/h= :t} 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 (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
i - 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

.FII.aQualificationNotEstablished) III.b Not in Scope
'

II.b Not Qualified IV Documentation Not Available ;

1

I

l

I



NRC Contract Nr. NRC-03-79-118
00 Franklin Research Center FRC Project No. C5257 Paga

A Dwmon of The Frankhn Institute FRC Assignment No.13, 2
20th 6nd Race Streets. Phila.. Pa. 19103 (215) 448-10m FRCTask No. V 9) N6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2-3

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established Y

#Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) v

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 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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
Ib Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.



p NRC Contract No. NRC-03-79-118
000hr nklinRese rchCant:r FRC Project N3. C5257 Pag 3

D uon of Ths Frankhn insatuts FRC Assignm:nt No.14 5i<

.Jih and Race Streets. Phila.. Pa. 19103 (215) 448-1MO FRC Task No. 4/97/ VY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /M,

NOTES:

The licensee has not provided sufficient information to establish that the

Equipment described on the SCEW sheet is the same as the Equipment described

in the referenced report.
p g p

5YSTEM: .Vg e,i,q

PL ANi lD NO: g)A gdg s

C0MPONEN T:M*N##.

cad

MANUFACTURER:(#EN WI
v cxact aw. ( 3( gy

MOD,(UluMBER: /=" <
ND Ja.za

._

* ~

TEST SAMPLE DESCRI?T!0ft
.

Single Cor.ductor #12 A'AG, 600 Voit, 30 mils 'of

Flame Retardant XLPE insulation identified as

Rockbestos Firewalle III. -
-

.

.

U n k Pan 8
Drc- & L dc A rn'NM M
>% P/MY/t L 72 7 - M h 0[U
% $ SCCA) & Y.

!-

Enclosed infor.r.ation is type testing for the same insulation_

as being furnished en knerican Electric Pc.er purchase crder
02435-321-6 cated c/29/76. AEP scecification [CCEE-125-QC : Rev. 5

' - -

dated 11/3/75, Instrumentation Caole for 0.C. Cook tiuclear Plant-
Cerro Shop Order tio. 61S53 ' ' --

-

in

. -

,,c --r.- _ , - _ _ , , ---r
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A NRC Contract N2. NRC-03-79-118
NNnklin Research Center FRC Project N2. C5257 P ga

A Diwson of The Franktm !nsntute FRC Assignment No.13 5g
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. WMVW

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO./AQ

NOTES:

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.

2. Test Soecimen - The test specimen should be the same model as the

equipment being qualified. The type test should only be considered valid

for equipment identical in design and material construction to the test
'specimen. Any deviations should be evaluated as part of the qualifica-

tion documentation (see also Section 6.0 below).

[DoiG

IC C&- 3 V3
1.3.1 CaWe Deecnpraea. This desenption or

specification should include as a minimum:
1.3.1.1 Conductor - material identi.

fication. siae, serending coatins.
1.3.1.2 Insulation - material identi.

fication thickness, method of application.
1.3.1.3 Assembly (multiconductor cables

only) - number and arrangement of con.
ductors. fillers, binders.

1.3.1.4 Shielding - tapes estrusione.

brauia. or others.
1.3.1.3 Covering - Jacket or metallic ar-

mor or both, matenal identification, thick.

nees. method of application.
'

1.3.1.8 Characteristics - voltase and
temperature ratine (normal and emergency).
For instrumentation cables - capacitance,
attenuataan, charactenstic impedance. micro.
phonics. insulation resistance. as applicable.

1.3.1.7 Identification - manufacturer's
trade name, catalos number.

1.3.3 rem Splice er Connection Ureenpesen
er Beth. This description or specification

should include as a minimum:
1.3.2.1 Whether factory or field assem.

bled to cable.
1.3.2.2 Conductor connection - tvoe.

matenalidentification, and method of assem.

bly.
1.3.2.3 Items from Sections 1.3.1.2

throueh 1.3.1.7.
,_

3.2 Type Test Samates. The sampics tested
sha. !d contain the conductor, insulation fill-
crc. nt:.er bir. der tane. overall Jacket, shield.
: it, ari Sctd Nires v.h.c's are re,resentative
o' the cable cate:rcry betag c a.lifiett. Table i
lists sires which have teen e-nsum! repre-

*

sentative of these categorien. The sample
f ngths should be sutficient to permit r3 liablee
test readmq2 anu evahiation corvi2 tent wit!n
good testing practica.



,

A NRC Contract No. NRC-03 79118
UNr:nklin Research Center FRC Project N2. C5257 Pag]

/. Div m of The Frankhn insatute FRC Assignment N3.13 5h
4/47/W/2;th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task Na.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIE2N OF EQUIPMENT ITEM NO./.:ch

_ _

NOTES:

. IEEE
ELECT!!!C CA3' P.F FIELD SPLICES, AND CONNECT:0 Nit Std 3331974

Table 1
Represensentiative Cd4cs for Type Tests

_
_ _

Type Test Section Size

1*p to 2003 V multiconductor temperature and :nouture 2.3.1 1/C -14 or 12 AWG
control cable t r resastar.ca
S' ielded r. wit 4Nductor #n
segnal cable f see Bat twlov' f or thermal and radiation 2.3.3 liC or hl/C -
individet component) or empmure 14 or 12 AWGSingle conductor power cable d@ basis event 2.4 1/C or M/C -

simulation : 14 or 12 AWG
1/C-6,4 or 2 AWG

vertical flame test 2.5.6 1/C - 14 or 12 AWC -

sangies from cable
sawmbly
vertical trav name test 2.5.4 7/C - 16,14 or 12 AWG -

Shi.4Ad pa.rs trip;e or temperature and mos ture 2. 3.1 1 pair shielded
c sad from reulticonductor resistance 16 AWG or actual cat.lee
signal esbie thermal and radhtlon 2.3.3 -

+ exposurv
design baana esent 2.4
simulataon -

vertical flame test 2.5.6
Cosatal trissial er temperature and rroisture 2.3.1 actua6 size
specialinstrument cabia resutance -

thermal and radiation 2.3.3
, exposure

design bass event 2.4e -

simulation
vertical name test 2.5.6
singles from caule -
issamb;y

Singte pale i%.rtme euple temt ersture and moisture 2.3.1 2s0-20 A%0 or actual
eatensson erble reshtan=v sete if sma3er _

thermst atto radiation 2.3.3
esposure

,

design basis avent 2.4 _
simulation
vertical tray flame test 2.5.4
vertical flanw test sirves 2.5.6

_from caote aseen by
2001-16 000 V power cable vertseal tray name test 2.5.4 6 AWG (2-5kV)
1/C triplemed and multiennductw 2/O or 4 /0 or

~4/O (215kV)
use . -

- . . .

In Lieu of the detailed description discussed above it would be accenenhie

for the licensee to obtain certification from the maunfacturer identifying

what test report (s) apply to the cables furnished for in=enilarinn.

N | & /I.<.L -- - de2
/~

[MtA,
* .
.|

O o

----



/A NRC Contract No. NRC-03-79-118
lj00 ranklin Research Center FRC Project No. C5257 Pcg2

A Dmion of The Franklin institute FRC Assignment No 13 |c
20th and Race Streets. PMa . Pa 19103 (215) 448-1000 FRC Task No. k97

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0/

EQUIPMENT ITEM NO. 101
ELECTRICAL INSTRUMENT CABLE LOCATED IN CONTAINMENT
ROCKBESTOS, MODEL NOT STATED

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 101
LICENSEE REFERENCE (S): 639, 3830, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CI2-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

R, T, r/r, RT, P, H, CS, A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

t 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 30, 25, Ou, 3d

System Consideration Review ?;, 0-, ou, 90, *e, si

Equipment Environmental Qualification Review f 2, 55, Se, 3d, Os, %,
55, Sh, Ci, M

.

| Installed TMI Lessons Learned Implementation S., CL-

| Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 7b, 7;

- . . _ . . - -



NRC Contract Nr. NRC-03-79-118
000) Frznklin Rtsetrch Ccnta FRC Project N . C5257 Page !

,

A Dv, mon of ThiFr:nkhnInstituti FRC Assignment N2.13 |b I
20th and Race Streets. Phda.. Pa 143G3 (215) 448 lM FRC Task No. V 9"7/ V f f

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /_fy

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/he- wh) provided a response to the SER concerns.

d The Licensee (has/h: r d specifically stated that the equipment is2

qualified and/or will fanction when exposed to the applicable DBE
environmental service conditions,

j 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. (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 cualifi ation Not Establishedl III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

i

4

-- , -,-



NRC Contract N3. NRC-03-79-118
phrankhn Research Center FRC Project No.C5257 Page

s

UO0
A Den of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRC Task No. W NVY

EQUtPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO./o /

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X

XAging Degradation Evaluated Ad6quately
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

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 Duratic 1 Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

)L.II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

!
.

~^

---.a .
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- NRC Crntr:ct N A NRC-03-79-118
000L Franklin Rese1rch Cent:r FRC Praject NL C5257 P g9

A Dwmon of The Frankhn Institute FRC Assignment No.13 |o
20th and Race Streets. Phda-. Pa 19103 (215) 448-10tx) FRC Task No. 497

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. /04
' '

EQUIPMENT ITEM NO. 102
ELECTRICAL POWER CABLE LOCATED OUTSIDE CONTAINMENT
ANACONDA WIRE AND CABLE, MODEL NOT STATED,

REQUIRED OPERATING TIME: 1 DAY
! TER CHECKSHEET NO. 102

LICENSEE REFERENCE (S): 2819
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CC4-1 [12]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

P,H,CS,hS, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, None,R, T, RT,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumary Forms 2
'

Licensee Response to NRC SER h, 3L, 3c, 3d

System Consideration Review -4a, 4L, " , 40, Ou, 41

| Equipment Environmental Qualification Review ' So , Oh, Sc, 50, S , O f ,-

5, Eh, Si. "3! 3

Installed TMI Lessons Learned Implementation 0, 0L'

Equipment Sumary

Maintenance and Replacement Schedule Sumary 7a , IL, ?c-

- - - . . - ..



A NRC Contract N2. NRC-03-79-118
c00Erznklin R1se rch Canter FRC Project No. C5257 Page

A DMsen of The Frankkn Insttruie FRC Assignment No.17 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRCTask No. 6/6"XW[

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENTITEM NO. /_5_L

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/hw wQ provided a response to the SER concerns.

1 The Licensee (has/h:2 ..4 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 (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
,

l - 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

JII.a Qualification Not 1:.staoushed | III.b Not in Scope
'

II.b Not Qualified IV Documentation Not Available

_ _ __ -- - _ _ _

-- -



A NRC Contract No. NRC-03-79-118
UO0hrankhn Research Conter FRC Project No. C5257 Pa08 ;

A DMoon ed Th FranklinInstuute FRC Assignment No.13 2
20th and Race Streets. Ptola,. Pa. 19103 (215) 448 1000 FRCTask No. (/f 7/V @

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /.ra- )

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM ;

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degradation Evaluated Adequately

' X
Qualified Life or Replacement Schedule Established (If Required) X__
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation 5atisfied
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.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

t

-- _
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NRC C:ntract No. NRC-03-79-118~

dL Franklin Research Center FRC Project No. C5257 P;ga

A Divtsion of The Frankhn Institute FRC Assignment No.13 1a
20th and Race Streets Phila.. Pa 19103 (215) 448-1(xx8 FRC Task No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /03

EQUIPMENT ITEM NO. 103
ELECTRICAL CONTROL CABLE LOCATED IN THE OUTSIDE CONTAINMENT
GENERAL ELECTRIC, MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 103
LICENSEE REFERENCE (S): 3829

'

FUNCTION (PLANT ID): CONTROL CABLE
LICENSEE SUBMITTAL: SCEW(S): CC10-1, CC3-1 [12]

,

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(See Section 3 of this TER for Legend)

P, H, CS, h S, (R), M, I, 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 3;, 25, 2;, 2d

System Consideration Review it, th, Sc, If, 50, IF

Equipment Environmental Qualification Review 5;, 55, Sc, 5d, 5;, Of,
-5;, Sh, Si, Sj

Installed TMI Lessons Learned Implementation 4;, 55-

Eauipment Summary

Maintenance and Replacement Schedule Summary 7;, 7b, ?c

__

-



A NRC Contract N2. NRC-03 79-118
bbU Fr:nklin R:serrch Cant:r FRC Project No. C5257 Pag]

A Dueon of Ths Frtnkhn Insnruts FRC A:signment Nr.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. W7NF

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4.fD

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

N Tne Licensee (has/h r :t) provided a response to the SER concerns.

g The Licensee (has/Mr retL specifically stated that the equipment is
qualified and/mq will function when exposed to the applicable DBE
environmental service conditions.

'nThe Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

.

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified %~QualifiedLifeDeficienc_
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 N3. NRC-03 79-118
#4) Franklin Research Center000! FRC Project No. C5257 Page

FRC Assignment No.N YYI 213A DMsaon of The Franklin Institute

FRC Task No. Vf20th and Race Streets. Ptula.. Pa. 19103(215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO./d3

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) Y
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified X
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

~

W
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5. CONCLUSIONS

The tabulations in Section 4.2 represent a summary of the results of the
squipment 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
datailed evaluation of (1) the Licensee's qualification methodology, (2) the
equipment environmental qualification of each equipment item, and (3) the
Licensee's response to the NRC SER, it is appropriate to highlight for the
Licensee and the NRC certain conclusions and concerns reached as a result of ~

*the review which require special attention. These concerns are summarized -

below.

1. The Licensee has identified the location of many equipment items as
"Inside Containment"; however, this does not pinpoint the location
well enough for an evaluation of the environmental qualification of
many equipment items. Due to the nature of this containment design

and the differences in temperature and pressure profiles within
containment, the Licensee should designate whether each equipment
item is located in the upper or lower compartment and/or provide the
installed equipment elevation. For the purposes of this review, the
worst-case temperature and pressure profiles were used.

2. The Licensee has submitted qualification informatica for the
lubricants used in this facility; however, the applications have not
been specified or the lubricants correlated to specific equipment
items. A more technically justifiable method of approach would be to
address the lubricants with respect to the intended or actual
application (i.e., address the grease as part of a motor
qualification analysis). The basis for this position is that the
qualification of the lubricant is a function of the application. The
following example illustrates this point:

gh 5-1
Ob Franklin Research Center
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A motorized valve actuator (MVA) and a limit switch are installed
in the same environment, are required to be operable for the same
amount of time, and are exposed to the same level of radiation.
The degradation of the lubricant causes it to become sticky. The
limit switch may not be able to function, but the MVA will have no
problems overcoming the sticky lubricant because of the high motor
torque.

3. The Licensee has identified numerous " instrument terminations" on the
System Component Evaluation Worksheets (SCEWs), but has not stated a
manufacturer or model number for these equipment items, or has stated
the instrument manufacturer and no model number. In some of the
additional documentation (also see point 4) the manufacturer and
model number of an electrical cable splice has been provided (in most
cases - Raychem, Thermofit Heat Shrink Tubing, WCSF-N). This
practice is extremely confusing and makes an accurate assessment of
the environmental qualification very difficult.

4. The overall quality of the Licensee 's submittal was poor. From a
technical standpoint, there was no correlation between the SCEWs and
the supporting documentation submitted by the Licensee. In most
cases, it was lef t to the reviewer to sift through the myriad
references to find any applicable documents. In addition, the SCEWs
were virtually illegible due to the quality of the copy submitted.
The handwritten data was often difficult to read and there was no
consistency to any of the notes or references.

The Licensee stated the following in the cover letter which
accompanied the 90-day response to the SER [12):

"This letter and its attachments constitute a partial response to
the SER on Environmental Qualification of Safety-Related
Electrical Equipment transmitted in a letter dated May 26, 1981
from Steven A. Varga to John E. Dolan. We are continuing our
review of the information contained in the attachments to this

'

letter and will amend and revise their content in a followup
letter, if necessary.

It should be noted that due to the complex nature of the issues
addressed, combined with the fact that the scope of the submittal
was changed and broadened as a result of the July 7-10 meetings
with the NRC in Washington, we had requested a 45-day extension of
the due date on August 26,1981 ( AEP:NRC:00578A). That request
for an extension was denied and in a subsequent discussion. we

.

were required by the Staff to submit our response by about
September 15, 1981. In order to meet the request of the NRC to
provide this response as soon as possible we have, for this
submittal only, bypassed some of our procedural requirements
normally followed for NRC submittals."

5-2,
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It is expected that many of these problems will be resolved in future
revisions.

i 5. With respect to thermal aging and qualified life, the Licensee has
provided various analyses and a computer program which use the
Arrhenius model to calculate qualified life estimates or extend test
durations. The Licensee has not provided the technical justification
for extrapolating test data from a saturated steam test, via the
Arrhenius technique, to analytically extend a test duration or
calculate a qualified life.

| The Arrhenius methodology is a theoretical relationship which
I attempts to predict how reaction rates vary with respect to increases

in temperature. This relationship does not take into account varia-

l tions in the reaction rates due to increases in pressure (as
experienced in a LOCA or HELB test), nor does it account for possiblei

anomalies due to the presence of a saturated atmosphere. The
application of the Arrhenius methodology is limited to air-oven
thermal aging tests (minimum of 3 tests at different times and
temperatures), where the only parameter affecting the reaction rates
is temperature. Any application of this technique to thermo-
dynamically different systems must be technically justified with
valid analytical techniques.

The basis for the requirement of pre-aging a test specimen is to
provide assurance that at the end of its installed life (40 years
assumed in most cases) the device has sufficient reserve capacity toi

be able to remain functional after exposure to a postulated
accident. In other words, the device has not suffered degradation
suf ficient to impair its functional capabilities during an accident.
In taking credit for the thermal aging which takes place during an
accident temperature transient, the effective reserve capacity is
depleted and the demonstrated functional operability is no longer

,

assured.
J

i An additional point that should be mentioned is that the Licensee has
not provided a materials analysis for most equipment items The.

Licensee's computer analysis depends on the input from the manufac-
, turer, presumably for the materials. The Licensee should also

I perform a literature search for the appropriate activation energies
and ensure that the qualified life is calculated conservatively.

With respect to TMI Action Plan items, the Licensee provided the
'

following information on April 7, 1982 [25]:

"1. Re sponse to Mr. S. Varga's letter of February 19,1982 on TMI
l equipment

,
In our conversation of March 8,1982 with Mr. R. Krapf of the Franklin

| Research Center, we were informed that the information and format of our

|
.

! 5-341
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,

letter AEP:NRC:0356D dated February 3,1981 were acceptable and that the
response to your letter should only address items installed after January
1, 1981. Furthermore, we were told that the scope of the submittal as
defined in AEP:NRC:0356D was adequate.

The table attached to this is the information requested by Items 1.a. b
and c [see Table 5-1 of this TER] . The response to items 1.d, 2., and 3.
are given below.

Item 1.d: The appropriate qualification criteria for the D.C. Cook
Plant are the DDR Guidelines. The May 27, 1980 Memorandum and Order
(CLI-80-21) only requires that by June 30, 1982 equipment be qualified by
DOR or NUREG 0588. Since NUREG 0588 states that 'All reactors with
Operating Licenses as of May 23, 1980 will be evaluated by the staff
against the DDR guidelines.. .. , ' the D. C. Cook Plant will be evaluated
using the DOR guidelines.

It em 2. : The appropriate primary device System Component Evaluation
Worksheets are shown on the attached table for the equipment which has
approved qualification test reports. The qualification documents which
have not been already submitted, will be included in our forthcoming
letter No. AEP:NRC:0578B to be submitted prior to May 15, 1982.

The items marked 'later' will have the System Component Evaluation
Worksheets provided following review and approval of the test reports.
This plan was chosen since providing a worksheet with only the
specification portion completed would not be meaningful.

;

Item 3.: Requests for extensions were submitted via our letter No.
AEP:NRC:0652 dated December 23, 1981 on items II. B.3. 2, II.F.1.1,
II. F.1.3, II. F.1.6 and II. F. 2. 3. For items II.K.3.1 and II.K.3.5, we are

part of the Westinghouse Owners Group investigation."

l.

I

_nklin Rese_ arch._ Center.

-. . - - - , . _ - , . . - - . . . . . . _ . . _ , - . . . . . . _ . ..-.. _.. - ,- _ . _ . . , , , --,- .



.__

TER-C5257-497

Table 5-1. Licensee Table 1 [25]
.

ENCLOSURE TO AEP:!:RC:0578D

TABLE 1

STS . C0!'P .
EVAL.WCRKSHEET
REF.FROM AEP

NUREC-0737 SYS.EQPT. NAME - PLT. ID EQ. REQ NRC:005783
(NOTE 1)

I.D.2 Plc.Sfty Parmaeter 'QR-131 No Not Required
Display

II.B.1 RCS Vents NSO-21 to 24 Yes Later*

NSO-61 to 64

II.B.3 Post Accident None Assigned No Not Required
Saepling

II . D,. 3 Valve Position QR-107 Yes Lacar
Indication ist. Swtchs. Yes LS-1 for Limit

On NRV-151, Switches
152, 153 .

II.E.1.2 AFW Flow Ind. FFI-210.220, Yes Later
230, 240

II.E.4.2.2 Cont.Isol. QCR-301 Yes Later
Dependapility (Note 2)

II.F.1.1 Moble Gas Monit. ERS-1300,1400 No Not Required
2300 & 2400

VRS-1500 & 2500

II.F.1.2 Iodine Monitor QR-108 No Not Required

II.F.1.3 Post Accident Cr VRA-1310,1510 Yes Later
High Range Area 2310 & 2510
Monitor

Upper CT Area VRS-1101.1201 Yes Later
Monitor 2101, 2201

II.F.1.4 CT Pressure ?P?-300 to Yes I29 & I30 (NerE 3)
303
PPA-310 to !;o

'

313 Not Required

II.F.1.5 CT Ver. Level N1A-310 Yes Later
NLI-311, 320
321

II.F.1.6 CT Rydrogen None Aasigned No Not Applicable
Monitor

_nklin Rese_ arch _ Center.
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Table 5-1 (Cont.)

TABLE 1 (Continued) SYS. COMP.

EVAL. WORKS'4EE_T
REF.FROM AIP

NUREC-0737 'SYS.EOPT. NNTE PLT. ID EQ. REQ EC:005783
(NOTE 1)

II.T.2.1 Subcooling Mer, trfR-110 to 140 Tes I28 (NTR's)
(Pressure & NTR-210 to 240 I22 & 123 (NPS
Temp. Inputs) NPS-121, 122 Uait 1)

I23 & 124 (NPS
Unit 2) (NOTE 3)

II.F.2.3 Level Inst. NLI-110 to 130 Yes Later-
111 to 131

II.C.1 Power Supplies to NRV-151 to 153 Tes $11-1 (NRV's)
PZR Relief Valves NMO-151 to 153 V9-1 (to!O's)
Block Valves, and NLP-151 to 153 and I18 (Unit 1)Level Indications NLP's

I19 (Unic 2
NLP's) (NOTE 3)

II.K.3.1 , Auto PORY Isol. !Gic-151,152,153 Yes V9-1 (NOTE 3)

II.K.3.5 Auto Trip of Not Applicable To Be Later
RCS ? umps Established

II.K.3.12 Antic: pated Trip P-7 No Not Required
On Tur.'ine Trip

Note 1 Only the primary device System Component Evaluation Worksheet is listed
since the cross-reference listing included in AEP:NRC 0373B provides
the correlation of associated items such as cable and termination.

Note 2 Containment Isolation Valves fort

a) Ites II.B.3 ECR-416, 417, 496, 497, 535 & 536, NCR-105,106.109 & 110
b) Item II.F.1.1: ECR-31, 32, 33, 35 & 36
c) Item II.F.1.6: ECR-10 through-29 inclusiJe

Note 3 Page numbers corresponding to our forthc: ming submittal No. AE?::!RC:0578B

J

A 5-6
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6. REFERENCES

The references listed in this section of the report were used to develop

the Equipment Environmental Qualification evaluation for this plant. The

references have been separated into two lists: (1) Plant-Specific References
and (2) Plant Generic References. All non generic documents are listed on the

" Plant-Specific References" list. All qualification documents that could be

cpplicable to equipment installed in several plants were listed on the " Plant

Ganeric References" list. These documents include topical reports, test

rzports, component and material analyses, etc. cited by the Licensee as evidence
of qualification in accordance with the documentation reference instructions

setablished 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

Raports 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.

nklin Research Center
A Oswissan of The Frerwen innahme
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PLANT-SPECIFIC REFERENCES

1. G. P. Maloney
Letter to J. G. Keppler, NRC. Subject: Revisions
to Response to IE Bulletin 79-OlB .

Indiana & Michigan Electric, 31-Oct-80
AEP:NRC:00356C

2. Clarification of TMI Action Plan Requirements
USNRC, 00-Nov-80
NUREG-0737

3. 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

4. G. Lainas
Letter to A. Schwencer, NRC. Subject: Electrical
Equipment Environmental Qualification
USNRC, 19-Feb-80

5. N. C. Moseley
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

6. N. C. Moseley
Letter to B. H. Grier et al. , NRC. Subject: Supplement
No. 3 to Bulletin 79-01B, Environmental Qualification
of Class 1E Equipment
USNRC, 24-Oct-80

7. S. J. Chilk
Memorandum and Order Pursuant to Union of Concerned
Scientists Petition for Emergency and Remedial Relief

'

USNRC, 23-May-80
CLI-80-21

8. G. P. Maloney
Letter to J. G. Keppler, NRC. Subject: Response to
IE Bulletin 79-OlB
Indiana & Michigan Electric, 03-Feb-81
AEP:NRC:0356D

As 6-2
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9. R. S. Hunter
s

Letter to J. G. Keppler, NRC. Subject: Transmittal of Corrected
and Additional Pages to Attachments 2 and 5 of Response to
IE Bulletin 79-01B Dated Mr.y 7,1980 _'
Indiana & Michigan Electric, 28-May-81 '-

AEP:NRC:0356E

10. Office of Nuclear Reactor Regulation
Safety Evaluation Report for D. C. ' Cook Units 1 and 2
USNRC, 26-Ma y-81

11. J. I. Castresana
Letter to C. Crane, FRC. Subject: Transmittal of Figures and
Tables to Facilitate TMI Action Item Review
American Electric Power Serv. ,14-Aug-81

12. G. P. Maloney
Letter to H. R. Denton, NRC. Subject: Donald C. Cook Nuclear
Plant Unit Nos. 1 and 2; Response to SER on Environmental '

Qualification of Safety-Related Electrical Equipment
Indiana & Michigan Electric, 23-Sep-81 -

AEP:NRC:00578 ,

13. S. A. Varga

Letter to J. Dolan, Indiana & Michigan Electric. Subject:
Environmental Qualification of Safety-Related Electrical
Equipment Request for Additional Information; Cook 1 & 2 J'

USNRC, 15-Jan-82

14. R. S. Hunter
Letter to S. A. Varga, NRC. Subject: Donald C. Cook Nuclear
Plant Unit Nos. I and 2; Request for Additional Information
on Environmental Qualification of Safety-Related Equipment
Indiana & Michigan Electric, 26-Feb-82*

AEP:NRC:0578C

'

15. J. Tillinghast
Letter to H. R. Denton, NRC. Subject: Donald C. Cook Nuclear
Plant Unit No. 2; Qualification Testing of Barton Trans- s

mitters, with Attachments
'

Indiana & Michigan Power Co. , 05-Oct-78
AEP:NRC:00095

16. Quality Assurance Department Electrical Test Data: D. C.
Cook Power Cables
Rome Cable Co., 16-Jun-76
3525

_nklin Resea_rch._ Center_ .
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17. Quality Assurance Department Test Data: D. C. Ccok Power
Cables

- Cyprus Wire & Cable Co., 14-Sep-76
3658

18. W. I. Hergrueter

.
Memo to A. H. Staffon. Subject: Mobilux EP2 Irradiated

'

Grease
Mobil Oil Corp., 02-Jun-71

-

1

File: 66-101

19. J. M. Allen
Letter to A. Feibelman. Subject: Transmittal of Data on

; Mobil Lubricants
Mobil Oil Corp.,17-Apr-80

,

20. J. M. Allen '

Letter to P. Fisher, AEPSC. Subject: Transmittal of Report
"abilux EP-2

Oil Corp., 14-Mar-79

21. Environmental Qualification of Electrical Equipment
USNRC/IE, 14-Jan-80
IEB 79-01B

<

22. Environmental Qualification of Class lE Equipment
' USNRC, 29-Feb-80..

IEB 79-01B, Supp. 1

23. D. G. Eisenhut
! Letter to All. Power Reactor Licensees, Applicants, Vendors

~

Subject: Environmental Qualification of Safety-Related
Electrical Equipment;.NRC Staff Positions
USNRC, 20-Apr-82

,
'

y Gen. Ltr. 82-09

j .+

!
'

24. R. W. Jurgensens,

Letter to H.1R. Denton, NRC. ' Subject: Donald C. Cook Nuclear
! Plant Unit, Nos. I and 2; Response to SER on Snvironmental
! . Qualification of Safety-Related Electrical Equipment
,

American Electric Power Service Corp.; 06-Apr-82
N AEP:NRC:0578F -_

s,, s

25. R. F." Hering
I C ' Letter to S. A. Varga, NRC. Subject: Donald C. Cook Nuclear

y
Plant Unit Nos.1 and 2; Environmental Qualification of
Safety-Related Electrical Equipment'
Indiana & Michigan Electric, 07-Apr-82r

! AEP:NRC: 0578D
~

,w

'.

,
s,

4
-
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26. L. F. Caso ~
- - #

i-
Memo to NRC IE Bulletin 70-01B Central File. Subject: '

~
'

Floodup Tubes Information Packet
.

>

American Electric Power Service Corp. , 01-Mar-82
-

27. E. Fisher -

Letter to T. King, AEPSC. Subject: Technical Data, Floodup -

Tubing, Containment Electric Penetrations, D. C. Cook,
Units 1 & 2
Conax Corp. , 18-Aug-78

,

-

28. C. A. Erckert, Jr. ;c JL ,

Installation and Maintenance Manual for Electrical
Penetration Assemblies; American Elcetric Power Service
Corporation, D. C. Cook Units 1 and 2
Conax Corp., 01-Dec-72
IPS-60

29. T. E. King

Memo to J. B. Brittain. Subject: D. C. Cook Plant;
Qualification of Containment Penetration Floodup Tubing
American Electric Power Service Corp., 07-Apr-80

30. L. F. Caso
Memo to NRC IE Bulletin 79-01B Central File. Subject:
Environmental Qualification of Instrument Cable Connections
at D. C. Cook Nuclear Plant, Units 1 and 2
American Electric Power Service Corp. ,10-Sep-81

31. L. F. Caso
D. C. Cook Nuclear Plant, NRC IE Bulletin 79-01B Central
File; Sunmaary Write-Up of the Instrument Cable Terminations
Inside Containment at D. C. Cook Nuclear Plant
American Electric Power Service Corp. , 05-Aug-81

32. Instrument Cable / Penetration Wire Interface in D. C. Cook
Plant Safety Related Circuits Inside the Containment
American Electric Power Service Corp. , 05-Aug-81

33. J. Mustavo
Procedure for Making Butt Splices from Two or Four Conductor,
Twisted Shielded Cables to Three or Five Conductor
Instrumentation Penetration Feedthrough Wires
Indiana & Michigan Power Co.
Spec. Proc. 012-2

34. Qualification of Personnel for Making Butt Splices from
Three or Five Conductor, Twisted, Shielded Instrument Cable
to Three or Five Conductor Instrumentation Penetration Wires
Indiana & Michigan Power Co.
Spec. Proc. 012-1

nklin Research Center
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6, 35. W. K. Woodrow
Letter to T. King, AEPSC. Subject: Use of Dow Corning
Silastic 732.for RTVR Sealant

, Chemelex, Inc., 02-Dec-77

36.' F. C. Dall
Letter to R. A. Byron, AEPSC. Subject: Transmittal of
Data on 732 Sealant
Dow Corning,' 01-Dec-77

3
37. Infonaation About Silicone Elastomers'

Dow Corning,
'

61-358-77'

- 30. L. F. Caso
'_ Memo to NRC IE Bulletin 79-OlB Central File. Subject:
'

Class 1E Electrical Equipment in Harsh Environment Required
Time Qualification Analysis
American Electric Power Service Corp. ,19-Oct-81;

39. C. H. Shih
Memo to L. F.^ Caso. Subject: Electrical Penetrations
American Electric Power Service Corp. , 31-Jul-81

40. C. W. Yi
Memo to C._H. Shih. Subject: Equivalent Age
Calculations of D. C. Cook Plant Electrical Penetrations
American Electric Power Service Corp. , 30-Jul-81

41. E. A. Howard and R. M. Hayes
Memo to L. F. Caso. Subject: Arrhenius Analysis, with
Attachments
American Electric Power Service Corp., 23-Sep-81

42. L. F. Caso
Memo to E. A. Howard. Subject: Arrhenius Analysis for
D. C. Cook Plant Class lE Cable
American Electric Power Service Corp., 05-Oct-81

43. Method for Determining 40-Year Equivalent Aging
Samuel Moore and Company

44. E. A. Howard and R. M. Hayes
Memo to L. F. Caso. Subject: Arrhenius Analysis, with
Attachments
American Electric Power Service Corp., 08-Oct-81

nklin Research Center
A Dhannon of The Frankeninnaeuse
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45. L. F, Caso

Memo to NRC IE Bulletin 79-01B Central File. Subject:
Class 1E Cable for Outside Containment Service
Environmental Qualification
American Electric Power Service Corp. , 19-Oc t-81

46. L. F. Caso
Memo to NRC IE Bulletin 79-01B Central File. Subject:
Electrical Penetrations Arrhenius Analysis
American Electric Power Service Corp., 09-Sep-81

47. L. F. Caso
Memo to C. H. Shih. Subject: Extension of Environmental
Qualification Test Duration Through Arrhenius Method
Analysis -

American Electric Power Service Corp.,16-Jul-81

48. L. F. Caso
Memo to C. H. Shih. Subject: D. C. Cook Electrical
Penetrations Environmental Test Reports
American Electric Power Service Corp.,17-Jul-81

49. L. F. Caso
Memo to NRC IE Bulletin 79-01B Central File. Subject:
Addendum to Qualification Document #60, Electrical
Penetration Required Operating Time Qualification
American Electric Power Service Corp. , 19-Nov-81

50. L. F. Caso
Memo to J. I. Castresana. Subject: D. C. Cook Plant
Containment Spray Motor Radiation Qualification
American Electric Power Service Corp., 10-Feb-82

51. C. M. McCarthy
Letter to L. F. Caso, AEPSC. Subject: Motor Qualification
Reliance Electric , 30-Apr-80

52. P. K. Espen
Memo to AEP:NRC:00334D. Subject: Materials Specification
for 600HP/1800PM-4kV Frame 5810P Serial No. 2X-324033
American Electric Power Service Corp., 28-Apr-80

53. W. K. Woodrow
Letter to T. King, AEPSC. Subject: Radiation Resistance of
RTVW Sealant
Chemelex, Inc. , 21-Nov-7 7

_nklin Rese_ arch _ Center.
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54. R. S. Hunter
Letter to H. R. Denton, NRC. Subject: Donald C. Cook Nucleari

Plant Unit Nos. 1 and 2; Response to SER on Environmental
Qualification of ' Safety-Related Electrical Equipment
Indians & Michigan Electric, 11-Jun-82
AEP:NRC:0578B

55. M. J. O'Keefe
Memo to L. F. Caso. Subject: D. C. Cook Plant, Containment '

i

i ?w ay Motor Radiation Qualification
Aserican Electric Power Service Corp., 08-Mar-82

56. L. F. Caso
Memo to NRC IE Bulletin 79-01B Central File. Subject:
Addendum to Environmental Qualification for Electrical
Cables Outside the Reactor Containment (Ref. #65)
American Electric Power Service Corp. , 20-Nov-81

57. T. H. Ling
Letter to T. J. Massar, AEPSC. Subject: Cable for Cook
Nuclear Plant
Anaconda Ericsson, 29-Sep-81

58. T. H. Ling
Letter to T. J. Massar, AEPSC. Subject: Cable for Cook
Nuclear Plant
Anaconda Ericsson, 23-Oct-81

,

1

59. T. H. Ling i

Letter to T. J. Massar, AEPSC. Subject: Cable for Cook
Nuclear Plant
Anaconda Ericsson, 20-Oct-81

60. J. L. Steiner
Letter to T. J. Massar, AEP. Subject: Cable Radiation &
Thermal Resistance, Cook Nuclear Plant, with Attachments
Essex Croup Inc., 08-Oct-81

61. 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; Indiana &
Michigan Electric Company, D. C. Cook Unit 1
FRC, 18-Dec-81

62. 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; Indiana &
Michigan Electric Company, D. C. Cook Unit 1; Revision 1
FRC, 27-Jan-82

A 6-9
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63. 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 IMI Action Plan Installed Equipment; Indiana &
Michigan Electric Company, D. C. Cook Unit 1; Revision 2
FRC, 08-Apr-82

64. 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; Indiana &
Michigan Electric Company, D. C. Cook Unit 1; Revision 3
FRC, 20-May-82

65. 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; Indiana &
Michigan Electric Company, D. C. Cook Unit 1; Revision 4
FRC, 28-Jun-82

nk!in Research Center
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PLANT GENERIC REFERENCES

.

606. C. V. Fields .

Fan Cooler Motor Unit Test
Westinghouse, 00-Apr-72
WCAP-7829

639. J. Locante
Topical Report: Environmental Testing of Engineered
Safety Features Related Equipment.

(NSSS - Nonstandard Scope) . Volumes I and II.
Westinghouse 00-Dec-70
WCAP-7410-L, Proprietary

662. T. Hess, Jr.
Qualification Type Test Report: Limitorque Valve
Actuators for Class IE Service Outside Primary
Containment in Nuclear Power Station Service
Limitorque Corp. , 28-May-76
B0003

663. S. P. Carfagno, L. E. Witcher, and ,W. H. Steigelmann
Qualification Test of Limitorque Valve Actuator
in a Steam Environment
FIRL, 00-Feb-72
F-C3271, Proprietary

667. W. W. Holbrook, R. Lancaster, and L. M. Davies
Type Test Report: Liquid Level Controls
Wyle Labs, 02-May-77
43235-1

677. Report: Qualification Tests of Electric Cables Under
Conditions Simulating Normal Reactor Containment
Service and a Loss-of-Coolant Accident
FIRL, 00-Nov-73
F-C3683

678. N. S. Burstein
Report: Qualification Test of Thermally Aged Electric Cables
Under a Simulated LOCA/DBE by Sequential Exposure to
Environments of Radiation, Steam, and Chemical-Spray
Isomedix Inc. , 00-May-76

nidin Research Center
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687. A. E. Ellis and R. B. Miller
Environmental Qualification of Safety Related
Class 1E Process Instrumentation
We stinghouse, 00-Aug-77
WCAP-9157, Proprietary

706. W. Sykes
Test Report: Limitorque Valve Actuators for PWR Service
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

712. Qualification Tests of Solenoid Valves by Environmental
Exposure to Elevated Temperature, Radiation, Wear Aging,
Seismic Simulation, Vibration Endurance, Accident Radiation
Isomedix Inc. , 00-Mar-78
AQS21678/TR, Proprietary

715. Report 4, Problem 1531, Project 72AR28
Fisher Controls Co. ,12-Jun-73

815. L. E. Witcher and D. V. Paulson
Tests of Raychem Thermofit Insulation Systems Under
Simultaneous Exposure to Heat, Gamma Radiation, Steam,
and Chemical Spray While Electrically Energized
FIRL, 0 0-Ja n-7 5
F-C4033-3

898. J. J. Patsey and E. L. Solem
Report: Qualification of NAMCO Controls Limit Switch,
Model EA-180, Rev.1
Acme-Cleveland Dev. Co., 05-Aug-78

919. J. A. Sears
Test of E-10 Series Differential and Gauge

Pressure Transmitters Maximum Credible Accident (MCA)
Supplemental Test of Junction Box Assemblies
Foxboro Co. , 00-May-75
T3-1013, Rev.

nidin Research Center
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959. L. E. Witcher and D. V. Paulson
Technical Report: Tests of Raychem Flamtrol (tm) Insulated
and Jacketed Electrical Cables Under Simultaneous Exposure
to Heat, Gamma Radiation, Steam, and Chemical Spray
FIRL, 0 0-Ja n-75
F-C4033-1

1064. W. J. De xowski and C. D. Formica
Nuclear Power Station Qualification Type Test Report:
Limitorque Valve Actuators for BWR Service'

Limitorque Corp. ,13-May-76
600376A

1340. D. V. Paulson and L. E. Witcher
Technical Report: Type Test Cable Qualification Program and
Data for Nuclear Plant Designed Life Simulation Through
Simultaneous Exposure
FIRL, 00-Jan-74
F-C3694

1355. G. R. Boardman', S. P. Carfagno, and L. E. Witcher
Technical Report: Qualification Tests of Electrical Cables
Under Simulated Reactor Containment Service Conditions
FIRL, 00-Jun-71
F-C3016

1573. J. F. Wilson
Electric Hydrogen Recombiner for PWR
Containments: Equipment Qualification Report
Westinghouse, 00-Aug-73
WCAP-7709-L, Supp. 2, Proprietary

' 1620. Test of Limitorque Valve Operator to Meet General Require-
ments of an Electric Valve Actuator in Nuclear Reactor Con-
tainment Environment
Limitorque Corp. , 02-Jan-69
600198

1802. T. .S. Sachdeva
Qualification Test of Electric Cables Under a Simulated
LOCA/DBE by Sequential Exposure to Environments of Radiation
Thermal Aging, Steam, and Chemical Spray
Isomedix Inc. , 00-Jun-78

1858. Qualification of Okoguard Ethylene-Propylene Rubber
Insulation for Nuclear Plant Service (5KV Cable & Field

I Splice)
Okonite Co., 07-Sep-77

nklin Research Center
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2587. N. M. Burstein
Environmental Exposure of Liquid Level Sensor
Isomedix Inc. , 00-Nov-75

2818. S. P. Carfagno and L. E. Witcher
.

Technical Report: Test of Electrical Cables Under Simulated
Post-Accident Reactor Containment Service
FIRL, 00-Oc t-70
F-C2935, Proprietary

2819. L. E. Witcher, N. M. Burstein, and S. P. Carfagno
Technical Report: Long Term Testing of Electrical Cables
Under Simultaneous Exposure to Gamma Radiation, Steam, and
Chemical Spray
FIRL, 00-Jan-73
F-C3341

3403. Qualification of Okonite Ethylene-Propylene Rubber
Insulation for Nuclear Plant Service
Okonite Co., 03-Jul-78

3827. W. C. Scott
Special 340 Degree F Environmental Penetration Test
Conax Corp. , 06-Mar-77

! IPS-234

I 3828. W. C. Scott
Prototype Qualification Report for Electrical
Penetrations for C. N. DeAlmaraz Nuclear
Power Plant Units 1 & 2
Conax Corp. , 15-Nov-77
IPS-137

3829. W. C. Scott
Test Report: Steam Line Break /LOCA Exposure of Field Cables
and Terminal Blocks for American Electric Power Service
Corporation
Conax Corp., 17-May-78
IPS-348

3830. J. R. Marth

Qualification of Firewall III Class 1E Electric Cables
Cerro Wire & Cables Co. , 00-Nky-76

3831. R. C. Hayes
' Steam Line Break /LOCA Exposure of Electrical Connections for

American Electric Power Service Corporation for Indiana and
Michigan Power Company Donald C. Cook Nuclear Power Plant
Westin ghouse , 17-May-78

i CWAPD-332

:|
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3832. T. M. Anderson
Letter to E. G. Case, NRC. Subject: Donald C. Cook Unit 2
Environmental Qualification on Status, with Attachments
Westinghoose, 26-Apr-78
NS-PLC-5023

3833. Supplemental Information on Environmental Qualification of
Safety-Related Foxboro Instruments
Westinghouse
Proprietary

3834. Westinghouse Qualification Test Program for Barton Pressure
and Differential Pressure Transmitters
Westinghouse
Proprietary

3836. T. M. Anderson
Letter to J. F. Stolz, NRC. Subject: Transmittal of Report
" Qualification Testing of Barton Pressure and Differential
Pressure Transmitters"
Westinghouse, 29-Aug-78
NS-TMA-1950, Proprietary

3837. W. C. Scott
Test Report: LOCA Simulation Exposure of Electric Penetra-
tion Conductor to Field Cable Interface Connection (Splices
and Connections) for American Electric Power Service Corp.
Conax Corp. , 17-Jan-78
IPS-326

3838. W. C. Scott
Test Report: Informational Purposes Only. Steam Line Break
Simulation Test (Test Superimposed on LOCA Test, IPS-316)
for American Electric Power Service Corporation
Conax Corp., 20-Jan-78
IPS-327

3840. W. C. Scott
Test Report: Steam Line Break LOCA Exposure of Field Cables
and Terminal Blocks for American Electric Power Service
Corporation
Conax Corp., 09-May-78
IPS-339

3841. W. C. Scott
Test Report: Simulated Steam Line Break Exposure of
Protected Terminal Blocks for American Electric Power
Service Corporation
Conax Corp. , 22-May-78
IPS-349

nklin Research Center
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3845. Mobil Product Data Sheet. Subjec t: Mobilux EP 0,1,2 Extreme
Pressure Industrial Greases
Mobil Oil Corp. , 31-Mar-79
9-85-010

3846. Mobil Product Data Sheet. Subject: Mobil D. T. E. Oil, -

Named Series, Circulation Oils
Mobil Oil Corp. , 01-Jul-78
7-85-019

3847. Mobil Product Data Sheet. Subject: Mobil D. T. E. 797 Oil
Mobil Oil Corp. , 01-Apr-77
J CW9-85-034

3848. Mobil Product Data Sheet. Subject: Mobilux 1,2
Mobil Oil Corp. , 01-Oct-78
7-85-084

3849. Mobil Vaprotec Light
Mobil Oil Corp
File: 12-31

3850. W. Barnes
Post Accident Environmental Test
Boston insulated Wire, 30-Apr-73
73C212

3851, W. Barnes
LOCA Simulation Special Test for Westinghouse Reactor
Boston Insulated Wire, 13-Ju n-7 5
75C008

4635. Long-Time Aging Data
Rome Cable Corp.

4642. G. Y. thinn and W. C. Federick
Desigu Qualification Material Test Report for Materials
Used in Conax Electric Penetration Assemblies and Electric
Conductor Seal Assemblies
Conax Corp. , 14-May-81
IPS-325, Rev. D, Proprietary

4647. F. Cook
Summary Report: Nuclear Power Motor Systems, Type Test
Support Analysis, Form Wound Motors
Reliance Electric Co. ,15-Sep-78
NUC-12

A 6-15
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4648. T. Kluk
Materials and Laboratcry Test Report: 40 Year Life,
Enduraseal, Class B, Type RBI Insulation
Re liance Electric Co. , 18-Aug-78
Proj. S-63-RD

4649. T. M. Kluk
Supplementary Report: Nuclear Power Motor Systetas Type
Test Support Analysis - Form Wound Motors
Reliance Electric Co. , 29-May-80
NUC-12, Supp.

4719. Seismic and Environmental Testing Type 546 Transducer and
Type 67FR Regulator
Fisher Controls, 16-Feb-81
NA-23, Rev. A

|
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APPENDIX A - ENVIROmtENTAL 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 References 11 and 12.

The temperature and pressure profiles contained herein form the basis for

the temperature and pressure noted by the Licensee in the " Environment

4 Required" column on the Licensee's Equipment Qualification Report Evaluation
sheets.

This appendix contains the following tables and curves:

Table A-1. Calculated Maximum Peak Pressures in Lower Compartment
(Licensee Table 14.3.4-4) [11]

Figure A-1. Plan View at Ice Condenser Elevation - Ice Condenser
Compartments (Licensee Figure 14.3.4-8) [11]

Figure A-2. Upper and Lower Compartment Temperature Transients
(Licensee Figure 3) [11]

Figure A-3. Compartment Temperature - LOCA (Licensee Figure 13.13-1)
[11]

Figure A-4. Compartment Pressure - LOCA (Licensee Figures 1 and 2)
,

[11]
'

Figure A-5. Compartment Temperature - Main Steam Line Break, Worst
Large Break (Licensee Figure 022.9-1) [11]

Figure A-6. Compartment Temperature - Main Steam Line Break, Worst
Small Break (Licensee Figure 022.9-2) [11]

Figure A-7. AEP Long-Term Steamline Break - Break Compartment
(Licensee Figure 13.6-1) [11]

Figure A-8. AEP Long-Term Steamline Break - Upper Containment
(Licensee Figure 13.6-2) [11]

Figure A-9. Integrated Gemma Dose Level Inside Containment as a
Function of Time After Release (Licensee Figure 4) [11].

A-1
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Based on these considerations, each equipment item was evaluated with
respect to the environmental service conditions presented in this appendix.

.

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.

With regard to submergence, the Licensee stated [12]:

"We have determined that the reference made to the flood-up tubes in the
Cook SER can be ascribed to the fact that the NRC reviewer did not have
enough information on the function of a flood-up tube. In order to enable
the NRC to make a more appropriate evaluation, we are providing a generic
description of the flood-up tubes and their functions.

The function of the electrical penetration flood-up tubing is to provide
additional protection to the Kapton insulated conductors of selected
instrumentatioa, control and power circuits. This protection is afforded
by providing a barrier around the conductors which prevents mechanical
damage and immersion of the conductors in buffered boric acid solution
following a postulated LOCA.

The flood up tubing installed in Cook Units 1 and 2 was qualified by
analysis performed by EDS Nuclear, Inc. Results of the work were
documented in a report dated January 25, 1980, Report No. 02-0120-1022,
Rev. 1. It was concluded in the report that the mounting attachments of
the flood up tubes were found to be adequate to support the tubing under
both the OBE and DBE conditions.

The electrical flood-up tubing is made of corrugated type 321 stainless
steel supplied by Flexonics Division of UOP, Inc. and is identified as
Type 400 M,1" nominal inside diameter and medium wall thickness. The
recommended working pressures for the tubing are: .

43 psi @ 70*F, 41.7 psi @ 150*F, 40.4 psi .@ 200*F.

The maximum pressure differential the flood-up tube would experience
during containment flooding, subsequent to a design basis event is
estimated to be about 8 psi. This pressure is a result of the static
pressure head from the highest flood up elevation (elev. 614 feet) to the
lowest penetration (elev. 596 feet). On the basis of our evaluation of
the performance of flood up tubes, we believe that they will maintain
their structural integrity and serve their intended function subsequent
to a LOCA or a Steam Line Break Accident."

ranklin Research Center
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With regard to chemical spray, the Licensee stated [12):
,

! "As noted in Section 3/4 6.2.2 of the Cook Plant TecLnical Specification
i bases, limits are imposed on the volume and concentration of sodium '

hydroxide (NaOH) in the spray additive tank. This ensures a pH value

between 8.5 and 11.0 for the solution recirculated within containment
following a design basis LOCA. Parametric studies performed varying NaOH

! addition rate, ECCS flow rate, ice inventory, ice melt, and auxiliary
" feedwater flow (applicable only to the MSLB) have verified that these

limits will be maintained following a HELB inside containment. A summary
I of this study is provided in Table 1. As noted in the Technical

Specification bases, this pH band minimizes the evolution of iodine and
the effects of chloride and caustic stress corrosion on mechanical
systems and components. The pH used for environmental qualification
testing of safety-related components inside containment falls within this;

i pH range except for the components noted below.

The Limitorque motor operators for the following valves were subjected to;

an environment with a pH of 7.67 during qualification testing:
,

Unit No. 1 Unit No. 2,

U40-51, 52, 53, 54 IMO-51, 52, 53, 54

IMO-128 IMO-128
ICM-129, 111 ICM-129, 111
QCM-250 QCM-250
ICM-305, 306 ICM-305, 306

Valves IMO-51, 52, 53, and 54 are in the boron injection lines to each
," respective RCS loop. These valves are normally open during power"

operation and receive a signal to open following a Safety Injection.4

Cook safety analysis does not assume that any safety-related function is
performed by these valves. Although the motor operators for these valves
would reasonably be expected to remain operational when subjected to an
environment with a pH between 8.5 and 11.0, their failure to do so in
such an environment does not adversely impact any safety analysis1

| conclusions.

IMO-128 and ICM-129 are the two in-series valves in the normal RHR letdown
line and ICM-lli is in the normal RHR cooldown return line. These valves

,

are not part of the ECCS and serve no safety function other than to
maintain RCS isolation when pressure is above the RHR design pressure.
These valves are normally closed during operation. Although the motor
operators for these valves would reasonably be expected to remain
operational when subjected to an environment with a pH between 8.5 and'

11.0, their failure to do so in such an environment does not adversely
impact any safety analysis conclusions.

!
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Valve QCM-250 is the inboard containment isolation valve on the reactor
coolant pump seal water return line. (Redundant isolation of the seal
water return line is provided by valve QCM-350 in-series with QCM-250 and
located outside containment.) Both of these valves are automatically

closed as part of the Phase A Containment Isolation initiated by the
RPS/ESFAS and neither is required to change position following a design
basis accident. Although the motor operator for valve QCM-250 would
reasonably be expected to remain operational when subjected to an adverse
environment with a pH between 8.5 and 11.0, failure to do so does not
adversely impact any safety analysis conclusions.

Valves ICM-305 and 306 are the sump recirculation line isolation valves.
These valves are located outside containment and are not subjected to a
post accident environment.

The cable between the terminal block and the solenoid on valve VCR-21 in
Unit No. 1 (a containment isolation valve in the ice condenser glycol
refrigeration system) was subjected to a pH between 8.0 and 8.5 during
environmental qualification testing. Although the cable would reasonably
be expected to remain operational when subjected to an adverse environment
with a pH between 8.5 and 11.0, failure of the cable would result in
deenergizing the solenoid and closure of VCR-21. In any case, VCR-21
would be automatically closed on a Phase A Containment Isolation signal
and the hypothetical cable failure discussed above would be meaningless
and would not adversely impact any safety analysis concitaions.

Note: The pH range 9.0 to 11.0 specified on the applicable qualification
summary sheets should be 8.5 to 11.0 to correspond with Technical
Specification bases B 3/4 6.2.2 (Unit 2 reference).

Acronyms

HELB - high energy line break
RCS - reactor coolant system
BIT - boron injection tank
RWST - refueling water storage tank
SA - spray additive (NaOH tank)

I

f

.

F
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Table 1

Long-Term sump pH for various
llEIEs inside containment

HELB Major Assumptions Teng Term Sump pH

Large LOCA - 50% ice melt 90
- RCS initially at 500 ppm boron
- BIT, RWST, SA tank, and

Accumulators injected

Large LOCA - 100% ice melt 8.8
- RCS initially at 500 ppm boron
- BIT, RWST, SA tank, and

Accumulators injected

Large LOCA - 100% ice melt 94
- RCS initially at 0 ppm boron
- BIT, RWST, SA tank, and

Accumulators injected

Large LOCA - 100% ice melt 92 ,

- RCS initially at 1400 ppm boron
- BIT, RWST, SA tank, and

Accumulators injected

Sna11 LOCA - Time de pendent ice melt 9.6
- RCS initially at 0 ppm boron
- BIT, RWST, SA tank injected

Small LOCA - Time dependent ice melt 9.4
- RCS initially at 1400 ppm boron
- BIT, RWST, SA tank injected

MSLB - 75% ice melted 9 48
instantaneously and 25% (at 200 Min)
over 60 min

- spray flow rate 3,200 gpm and
NaOH addition rate 20 gpm

MSLB - 75% ice melted 9 48
instantaneously and 25% (at 60 Min)"
over 60 min

- spray flow rate 6,400 gpm and
NaOH addition rate 100 gpm

nidin Research Center
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;

,

With respect to radiation values inside primary containment, the Licensee

stated [11]:

" Radiation

Inside Containment Integrated Doses - 1 Year

submerged: 60 MRads (core meltdown source)
I not submerged: 150 MRads (core meltdown source)

(taken from Westinghouse letter

No. AEW-729; rather conservative values)"

I
i

A-6
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g Table A-1. Calculated Maximum Peak Pressures in Lower Compartment

g[ (Licensee Table 14.3.4-4) [11]
2"
J@ TABLE 14.3.4-4

5
,Q CALCt1ATED MAXIMUM PEAK PRESSURES IN IA*ER CGIPARTNENT

**
ELENENTS ASSUMING UNAUCMENTED FIDi

Elesment 1 2 3 4 5 6
,

Peak Pressure 13.6 11.6 10.5 10.6 11.5 13.0 DECL - 100Z Ent.
(psig)

> %
b h Peak Pressure 14.4 11.0 9.2 9.1 10.8 14.4 DEHL - 1002 Ent.

(psig)

LOCA
er
E| FIGURE SUPPLIED
k| [54orf fem) BY THE LICENSEE N
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M
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44,19.20,21,38
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g / .
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17,18 T

24,39
37 i 3.G. d 5 3,g,
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42,13,
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/ \#
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Figure 14.3.4-8 Plan View at Ice Condenser Elevation-Ice
Condenser Compartments

|
AMENDMENT 75

j APRIL, 1977
.

FIGURE SUPPLIED
BY THE LICENSEE

i

Figure A-1. Plan View at Ice Condenser Elevation - Ice Condenser
Compartments (Licensee Figure 14.3.4-8) [11]
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240 ,
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Figure A-2. Upper and Lower Compartment Teeperature Transients
(Licensee Figure 3) [11]
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.

APPENDIX B - LISTING OF SAFETY-RELATED ELECTRICAL EQUIPMENT
4

The following table lists the groupings of safety-related electrical
equipment itaas for the D. C. Cook Nuclear Plant Unit 1. 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 [12].

The Licensee identified an extensive list of safety-related electrical'

i aquipment 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<

together 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 LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB000
REQUIRED OPERATING TIME: 1 HOUR

'
TER CHECKSHEET NO. 1
LICENSEE REFERENCE (S): 662, 639
FUNCTION (PLANT ID): CONTAINMENT AIR RECIRCULATION BACKDRAFT DAMPERS

(VMO-101, -102)
LICENSEE SUBMITTAL: SCEW(S): V4-1 [12]

EQUIPMEMT ITEM No. 2,

MOTORIZLD VALVE ACTUATOR LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB00
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 2
LICENSEE REFERENCE (S): 1620
FUNCTION (PLANT ID): RCP SEAL WATER CONTAINMENT ISOLATION (QCM-250)
LICENSEE SUBMITTAL: SCEW(S): V5-1 [12]

,

EQUIPMENT ITEM NO. 3
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB; SIZES 1, 00, 2
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 3

'

LICENSEE REFERENCE (S): 1620, 1064, 639
FUNCTION (PLANT ID): ECCS INJECTION AND RHR NORMAL COOLING VALVES (IMO-51,

-52, -53, -54, -128; ICM-111, -129)
LICENSEE SUBMITTAL: SCEW(S): Vl-1 [12]

EQUIPMENT ITEM No. 4
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT

'

LIMITORQUE MODEL SMB1
REQUIRED OPERATING TIME: 1 DAY

| TER CHECKSHEET NO. 4
LICENSEE REFERENCE (S): 706, 639
FUNCTION (PLANT ID): SWITCHOVER TO HOT LEG INJECTION (IMO-315, -316, -325,

-326)
LICENSEE SUBMITTAL: SCEW(S): V2-1 [12]

EQUIPMENT ITEM NO. 5,

'

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT
i LIMITORQUE MODEL SMB00

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 5
LICENSEE REFERENCE (S): 562, 639
FUNCTION (PLANT ID): PRESSURIZER PORV BLOCK VALVES (NMor-151, -152, -153)
LICENSEE SUBMITTAL: SCEW(S): V9-1 [12]

; B-2s
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EQUIPMENT ITEM NO. 6
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT EXTEUSION
LIMITURQUE MODEL SMB2
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 6
LICENSEE REFERENCE (S): 1620i

FUNCTION (PLANT ID): RHR SUCTION FROM CONTAINMENT SUMP (ICM-305, -306)
LICENSEE SUBMITTAL: SCEW(S): V10-1 [12]

EQUIPMENT ITEM NO. 7
- MOTORIZED VALVE ACTUATOR LOCATED OUTSIDE CONTAINMENT

LIMITORQUE, MODEL NOT STATED

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 7
LICENSEE REFERENCE (S): 662
FUNCTION (PLANT'ID): VARIOUS (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): V6-1 [12]

EQUIPMENT ITEM NO. 8
MOTORIZED VALVE ACTUATOR LOCATED OUTSIDE CONTAINMENT
LIMITORQUE, MODEL NOT STATED

! REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 8
LICENSEE REFERENCE (S): 1620, 1064
FUNCTION (PLANT ID): VARIOUS (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): V7-1 [12]

EQUIPMENT ITEM NO. 9
MOTORIZED VALVE ACTUATOR LOCATED OUTSIDE CONTAINMENT
LIMITORQUE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 9
LICENSEE REFERENCE (S): 663, 38
FUNCTION (PLANT ID): VARIOUS (VARIOUS)

. LICENSEE SUBMITTAL: SCEW(S): V8-1 [12]
!

EQUIPMENT ITEM NO. 10
ELECTRIC MOTOR LOCATED OUTSIDE CONTAINMENT
WESTINGHOUSE MODEL 5009P24
REQUIPED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 10
LICENSEE REFERENCE (S): 606s

! FUNCTION (PLANT ID): RESIDUAL HEAT REMOVAL PUMP MOTOR (PP-035)
LICENSEE SUBMITTAL: SCEW(S): M1-1 [12]

B-3
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EQUIPMENT ITEM NO.11
ELECTRIC MOTOR IDCATED OUTSIDE CONTAINMENT
WESTINGHOUSE MODEL 5009H

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO.11
LICENSEE REFERENCE (S): 606
FUNCTION (PLANT ID): SAFETY INJECTION PUMP MOTOR (PP-026)
LICENSEE SUBMITTAL: SCEW(S): Mi-1 [12]

EQUIPMENT ITEM NO.12
EIECTRIC MOTOR IDCATED OUTSIDE CONTAINMENT
WESTINGHOUSE MODEL 5808 Z
REQUIRED OPERATING IIME: 1 YEAR
TER CHECKSHEET NO. 12
LICENSEE REFERENCE (S): 606
FUNCTION (PLANT ID): CENTRIFUGAL CHARGING PUMP MOTOR (PP-050)
LICENSEE SUBMITTAL: SCEW(S): M1-1 [12]

EQUIPMElfr ITEM NO.13
ELECTRIC MOTOR IDCATED IN THE CONTAINMENT
WESTINGHOUSE MODEL TBDP

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 13
LICENSEE REFERENCE (S): 606, 639, 38
FUNCTION (PLANT ID): FAN MOIOR (HV-CEQ-1, ~2)
LICENSEE SUBMITTAL: SCEW(S): F1-1 [12]

'

EQUIPMENT ITEM NO. 14
ELECTRIC M010R IDCATED OUTSIDE CONTAINMENT
RELIANCE ELECTRIC MODEL FRAME # 5810P
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 14
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ' CONTAINMENT SPRAY PUMP MOTOR (PP-009)
LICENSEE SUBMITTAL: SCEW(S): M2 [12]

EQUIFMENT ITEM NO.15
HYDROGEN RECOMBINER IDCATED IN THE CONTAINMENT
WESTINGHOUSE, MODEL NOT STATED

REQUIRED OPERATING TIME: 3 MONTHS

TER CHECKSHEET No.15
LICENSEE REFERENCE (S): 1573, 639, 38
FUNCTION (PLANT ID): HYDROGEN RECOMBINER (HR-1, -2)
LICENSEE SUBMITTAL: SCEW(S): H1-1 ( 12 ]

OD.*i!M.ff"
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EQUIPMENT ITEM NO. 16
ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT
CONAX MODEL EA2 THRU EP14
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 16
LICENSEE REFERENCE (S): 3827, 3828, 3837, 3838
FUNCTION (PLANT ID): ELECTRICAL CONTINUITY THROUGH CONTAINMENT WALL '

LICENSEE SUBMITTAL: SCEW(S): EP02-1 [12]
t

EQUIPMENT ITEM NO. 17
ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT
CONAX MODEL EP1

, REQUIRED OPERATING TIME: 1 YEAR
'

TER CHECKSHEET NO. 17
LICENSEE REFERENCE (S): 3828, 3837, 3838

FUNCTION (PLANT ID): ELECTRICAL CONTINUITY THROUGH CONTAINMENT WALL
LICENSEE SUBMITTAL: SCEW(S): EP01-1 [12]

EQUIPMENT ITEM NO. 18
RTD LOCATED IN THE CONTAINMENT
SOSTMAN MODEL 11901B
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 18
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE NORMAL AND ACCIDENT

MONITORING (NTR-110,120,130,140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): 1-28 [12]

.

. EQUIPMENT ITEM NO. 19
RTD LOCATED IN THE CONTAINMENT :
ROSEMOUNT MODEL 176KS
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 19
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE NORMAL AND ACCIDENT

MONITORING (NTR-110, 120, 130, 140, 210, 220, 230, 240)
'

LICENSEE SUBMITTAL: SCEW(S): 1-28 [12]

!

EQUIPMENT ITEM NO. 20
RTD LOCATED IN THE CONTAINMENT4

1 SOSTMAN MODEL 11834B
| REQUIRED OPERATING TIME: 10 SECONDS

TER CHECKSHEET NO. 20
LICENSEE REFERENCE (S): 687, 639

FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE ACTUATION AND NORMAL MONITOR
(NTP-111, 121, 131, 141, 211, 221, 231, 241)

LICENSEE SUBMITTAL: SCEW(S): I26 [12]
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EQUIPMENT ITEM NO. 21
RTD IDCATED IN THE CONTAINMENT
ROSEMOUNT MODEL 176KF

REQUIRED OPERATING TIME: 10 SECONDS
TER CHECKSHEET NO. 21
LICENSEE REFERENCE (S): 687, 639
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE ACTUATION AND NORMAL MONITOR

(NTP-111, 121, 131, 141, 211, 221, 231, 241)
LICENSEE SUBMITTAL: SCEW(S): 125 [12]

EQUIPMENT ITEM NO. 22
RTD IDCATED IN THE CONTAINMENT
SOSTMAN MODEL 11834B

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 22
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE /IN PLACE SPARES (NTP-110,

120, 130, 140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): 1-27 {12]

EQUIPMENT ITEM NO. 23
RTD IDCATED IN THE CONTAINMENT
ROSEMOUNT MODEL 176KF

REQUIRED OPERATING TIME: 4 MONTHS
TER CHELKSHEET NO. 23
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): REACTOR COOLANT TEMPERATURE /IN PLACE SPARES (NTP-110,

120, 130, 140, 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): 1-27 [12]

EQUIPMENT ITEM NO. 24
LUBRICANT IDCATED INSIDE AND OUTSIDE CONTAINMENT
MOBIL MODEL MOBILUX EP2
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 24
LICENSEE REFERENCE (S): 639, 18, 19

FUNCTION (PLANT ID): VALVE OPERAIDR MOTORS LUBRICANT
LICENSEE SUBMITTAL: SCEW(S): G1-1 [12]

EQUIPMENT ITEM NO. 25
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 571'0"
MOBIL MODEL MOBILUX 2
REQUIRED OPERATING TIME: 500 HOURS
TER CHECKSHEET NO. 25
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): ESSENTIAL SERVICE WATER PUMP / LUBRICATION (PP-007)
LICENSEE SUBMITTAL: SCEW(S): G2 (12]

A B-6
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i

EQUIPMENT ITEM NO. 26
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 573'0"
MOBIL MODEL DTE OIL MEDIUM
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 26
LICENSEE REFERENCE (S): 19,

FUNCTION (PLANT ID): CONTAINMENT SPRAY PUMP MOTOR / LUBRICATION (PP-009)
'

LICENSEE SUBMITTAL: SCEW(S): G3 [12]-4

EQUIPMENT ITEM NO. 27
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 587'0"
MOBIL MODEL DTE OIL HEAVY MEDIUM
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 27
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): SAFETY INJECTION PUMP MOTOR / LUBRICATION (PP-026)
LICENSEE SUBMITTAL: SCEW(S): G8 [12]

i

EQUIPMENT ITEM NO. 28
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 573'0"
MOBIL MODEL MOBILUX 2
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 28
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): CONTAINMENT SPRAY PUMP MOTOR / LUBRICATION (PP-009)
LICENSEE SUBMITTAL: SCEW(S): G4 [12]

4

EQUIPMENT ITEM No. 29
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 609'6"
MOBIL MODEL DTE 797 OIL
REQUIRED OPERATING IIME: NOT STATED
TER CHECKSHEET NO. 29
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): COMPONENT COOLING WATER PUMP / LUBRICATION (PP-010)
LICENSEE SUBMITTAL: SCEW(S): G5 [12]

;

EQUIPMENT ITEM No. 30
LUBRICANT LOCATED IN THE AUXILTARY BUILDING, ELEV. 587'0"
MOBIL MODEL DTE 797
REQUIRED OPERATING TIME: NOT STATED,

; TER CHECKSHEET NO. 30
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): SAFETY INJECTION PUMP / LUBRICATION (PP-026)
LICENSEE SUBMITTAL: SCEW(S): G7 [12]

,
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EQUIPMENT ITEM NO. 31
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 573'0"
MOBIL MODEL MOBILUX 2
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 31
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT ID): RHR PUMP MOTOR / LUBRICATION (PP-035)
LICENSEE SUBMITTAL: SCEW(S): G9 [12]

EQUIPMENT ITEM NO. 32
LUBRICANT LOCATED IN THE AUXILIARY BUILDING, ELEV. 587'0"
MOBIL MODEL DTE OIL HEAVY MEDIUM
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 32
LICENSEE REFERENCE (S): 19
FUNCTION (PLANT D): CCW PUMP / LUBRICATION (PP-050)
LICENSEE SUBMITTAL: SCEW(S): G10 [12]

EQUIPMENT ITEM NO. 33
PRESSURE TRANSMITTER LOCATED OUTSD E CONTAINMENT
FOXBORO MODEL EllGMHSHD1
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 33
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): FIRST STAGE TURBINE PRESSURE (MPC 253, 254)
LICENSEE SUBMITTAL: SCEW(S): 113, Il4 [12]

EQUIPMENT ITEM NO. 34
PRESSURE TRANSMITTER LOCATED OUTS DE CONTAINMENT
FOXBORO MODEL E11GMHSAEl MCA
REQUIRED OPERATING TIME: 5 SECONDS /4 MONTHS
TER CHECKSHEET NO. 34
LICENSEE REFERENCE (S): 3832
FUNCTION (PLANT ID): MAIN STEAM PRESSURE / POST ACCIDENT AND NORMAL MONITOR AND

ACTUATION (MPP210, 211, 220, 221, 230, 240, 241)
LICENSEE SUBMITTAL: SCEW(S): IIS, Il4 [12]

EQUIPMENT ITEM NO. 35
PRESSURE TRANSMITTER LOCATED OUTS DE CONTAINMENT
FOXBORO MODEL E11GMHSAEl
REQUIRED OPERATING TIME: 5 SECONDS /4 MONTHS
TER CHECKSHEET No. 35
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): MAIN STEAM PRESSURE / POST ACCIDENT AND NORMAL MONITOR AND

ACTUATION (MPP-212, 222, 232, 242)
LICENSEE SUBMITTAL: SCEW(S): Il6, 115 [12]
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EQUIPMENT ITEM NO. 36
PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT
ITT BARTON MODEL 763
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 36
LICENSEE REFERENCE (S): 639, 3836
FUNCTION (PLANT ID): PRESSURIZER PRESSURE / POST ACCIDENT AND NORMAL MONITOR

AND ACTUATION (NPP-151,152,153)
LICENSEE SUBMITTAL: SCEW(S): I19, I20, 121 [12]

EQUIPMENT ITEM NO. 37
PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT
ITT BARTON MODEL 763
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 37
LICENSEE REFERENCE (S): 38
FUNCTION (PLANT ID): PRESSURIZER PRESSURE /LONG TERM MONITORING (NPS-153)
LICENSEE SUBMITTAL: SCEW(S): I24, 125 [12]

EQUIPMENT ITEM NO. 38
D/P TRANSMITTER LOCATED IN THE CONTAINMENT

'
ITT BARIDN MODEL 764
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 38
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): MAIN STEAM FLOW / ACTUATION AND NORMAL MONITORING

(MFC-110, 111, 120, 121, 130, 131, 140, 141)
LICENSEE SUBMITTAL: SCEW(S): I12 [12]

EQUIPMENT ITEM NO. 39
D/P TRANSMITTER LOCATED IN THE CONTAINMENT

( ITT BARTON MODEL 764
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 39
LICENSEE REFERENCE (S): 3836

j FUNCTION (PLANT ID): PRESSURIZER LEVEL / POST ACCIDENT AND NORMAL MONITORING
j (NLP-151, NLP-152, NLP-153)
! LICENSEE SUBMITTAL: SCEW(S): I18 [12]

|
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EQUIPMENT ITEM NO. 40
D/P TRANSMITTER LOCATED IN THE CONTAINMENT
ITT BARTON MODEL 764
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 40
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): STEAM GENERATOR LEVEL / POST ACCIDENT AND NORMAL

MONITORING ( BLP-110, 111, 112, 120, 121, 122, 130, 131,
132, 140, 141, 142)

LICENSEE SUBMITTAL: SCEW(S): Il [12]'

EQUIPMENT ITEM NO. 41
D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E13DMHSAM1
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 41
LICENSEE REFERENCE (S): 710
FUNCTION (PLANT ID): RHR FIDW HEAT EXCHANGER OUTLET / MONITORING (IFI-310, 320)
LICENSEE SUBMITTAL: SCEW(S): Ill, Il0 [12]

i

i EQUIPMENT ITEM NO. 42
D/P TRANSMITTER IACATED OUTSIDE CONTAINMENT

; ITT BARTON MODEL 332
q REQUIRED OPERATING TIME: 4 MONTHS

TER CHECKSHEET NO. 42
LICENSEE REFERENCE (S): NOT CITED1

'

FUNCTION (PLANT ID): RHR FIAW HEAT EXCHANGER OUTLET / MONITORING (IFI-311,. 321)
LICENSEE SUBMITTAL: SCEW(S): I12 [12]
FUNCTION (PLANT ID): SIS PUMP DISCHARGE FLOW / MONITORING (IFI-260, 266),

LICENSEE SUBMITTAL: SCEW(S): 19, Il0 [12];

1

EQUIPMENT ITEM NO. 43
D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E13DMHIMID
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 43

i LICENSEE REFERENCE (S): NOT CITED
| FUNCTION (PLANT ID): AUXILIARY FEEDWATER FLOW / MONITORING (FFI-210, 220, 230,

240)
LICENSEE SUBMITTAL: SCEW(S): 15, I4 [12]

|
|
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EQUIPMENT ITEM NO. 44
D/P TRANSMIITER LOCATED OUTSIDE CONTAINMENT
FOXBORO MODEL E13DMHSAH1 (MCA)
REQUIRED OPERATING TIME: 25 SECONDS
TER CHECKSHEET NO. 44
LICENSEE REFERENCE (S): 710
FUNCTION (PLANT ID): MAIN FEEDWATER FLOW / NORMAL MONITOR AND ACTUATION

(FCC-210, 211, 220, 221, 230, 231, 240, 241)
LICENSEE SUBMITTAL: SCEW(Sir I4, I3 [12]

EQUIPMENT ITEM NO. 45
D/P TRANSMITIER LOCATED IN THE C0JTAINMENT
FOXBORO MODEL E13DHHSAHIMCA

REQUIRED OPERATING TIME: 60 MINUT3S
TER CHECKSHEET NO. 45
LICENSEE REFERENCE (S): 639, 710

FUNCTION (PLANT ID): BORON INJECTION TANK DISCHARGE FLOW / MONITORING (IFI-51,
52, 53, 54)

LICENSEE SUBMITTAL: SCEW(S): I6, 17, 18 [12]

EQUIPMENT ITEM NO. 46
D/P TRANSMITTER LOCATED OUTSIDE CONTAINMENT

~

TAYLOR MODEL 304TD00212
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 46
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CONDENSATE STORAGE TANK LEVEL / MONITORING (CLR-110, 111)
LICENSEE SUBMITTAL: SCEW(S): 13, 12 (12]

EQUIPMENT ITEM NO. 47
D/P SWITCH LOCATED OUTSIDE CONTAINMENT
ITT BARTON MODEL 289A/199
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 47

| LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): RHR PUMP MINIMUM FLOW CONTROLLER / PUMP PROTECTION

(IFC-315, -325)
LICENSEE SUBMITTAL: SCEW(S): 15 (12]
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EQUIPMENT ITEM NO. 48
LIMIT SWITCH MCATED IN THE CONTAINMENT
NAMCO MODEL EA180

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 48
LICENSEE REFERENCE (S): 639, 898
FUNCTION (PLANT ID): PRESSURIZER PORV' S NRV-151,152, 153/ VALVE POSITION

INDICATION
LICENSEE SUBMITTAL: SCEW(S): LS1-1 [12]

EQUIPMENT ITEM NO. 49
ELECTRICAL CONTROL CABLE WCATED INSIDE CONTAINMENT
GENERAL ELECTRIC, MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 49
LICENSEE REFERENCE (S): 639, 3829, 26, 27, 29

FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CC8-1, CC6-1 (12]

EQUIPMENT ITEM No. 50
E/P TRANSDUCER WCATED OUTSIDE CONTAINMENT
FISHER CONTROLS MODEL 546
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 50
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): MAIN FEEDWATER FWW CONTROL / VALVE MODULATION CONTROL

(EPT 210, 220, 230, 240)
LICENSEE SUBMITTAL: SCEW(S): S2 [12]

EQUIPMENT ITEM NO. 51
E/P TRANSDUCER WCATED OUTSIDE CONTAINMENT
FISHER CONTROLS MODEL 546
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 51
LICENSEE REFERENCE (S): NOT CITED
FDNCTION (PLANT ID): MAIN STEAM PRESSURE RELIEF / VALVE MODULATION CONTROL

(EPT-213, 223, 233, 243)
LICENSEE SUBMITTAL: SCEW(S): S9 [12]

EQUIPMENT ITEM NO. 52
ELECTRICAL CONTROL CABLE WCATED IN CONTAINMENT
CONTINENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET No. 52
LICENSEE REFERENCE (S): 639, 3829, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CCl-1 [12]
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EQUIPMENT ITEM NO. 53
EECTRICAL CONTROL CABLE WCATED OUTSIDE CONTAINMENT
COEINENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME ~: 24 HOURS
TER CHECKSHEET No. 53
LICENSEE REFERENCE (S): 3829
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CC9-1, CC2-1 [12]

EQUIPMENT ITEM NO. 54
ELECTRICAL COEROL CABLE WCATED INSIDE CONTAINMENT
CO E INENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET No. 54
LICENSEE REFERENCE (S): 639, 3829, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): CC7-1, CC5-1 [12]

EQUIPMENT ITEM NO. 55
EECTRICAL POWER CABLE WCATED IN THE CONTAINMENT
OKONITE, MODEL NOT STATED

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 55
LICENSEE REFERENCE (S): 639, 3403, 26, 27, 29
FUNCTION (PLANT ID): VARIOUS (IMD-325, 326)
LICENSEE SUBMITTAL: SCEW(S): CP2-1 [12]

EQUIPMENT ITEM NO. 56
PRESSURE TRANSMITTER MCATED IN Tile CONTAINMENT
ITT BARION MODEL 763
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 56
LICENSEE REFERENCE (S): 3836
FUNCTION (PLANT ID): REACTOR COOLANT PRESSURE / MONITORING (NPS-121,122)
LICENSEE SUBMITTAL: SCEW(S): 122, I23 [12]

EQUIPMEE ITEM No. 57
SOLENOID VALVE WCATED OUTSIDE CONTAllWENT
ASCO MODEL HP8300C58RU/HT8300B58RU
REQUIRED OPERATING TIME: 25 SECONDS
TER CHECKSHEET NO. 57
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): MAIN FEEDWATER REGULATING VALVES TRIP VALVES (XSO-291,

292, 293, 294, 295, 296, 297, 298)
LICENSEE SUBMITTAL: SCEW(S): S3 [12]

B-13
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EQUIPMENT ITEM NO. 58
SOLEN 0D VALVE LOCATED IN THE CONTAINMENT
ASCO MODEL NP831654V
REQUIRED OPERATING TIME: 5 SECONDS 1

TER CHECKSHEET NO. 58
LICENSEE REFERENCE (S): 3836, 712
FUNCTION (PLANT D): CONTAINMENT VENTILATION AND ICE CONDENSER REFRIG.

ISOLATION (XS0-12, 21, 121, 122, 123, 124, 125, 126, 127)
LICENSEE SUBMITTAL: SCEW(S): S17-1, -2 [12]

EQUIPMENT ITEM NO. 59
SOLENOID VALVE LOCATED IN THE (X)NTAINMENT
ASCO MODEL NP831654V
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 59
LICENSEE REFERENCE (S): 3836, 712
FUNCTION (PLANT ID): PRESSURIZER PRESSURE CONTROL / TRIP CONTROL VALVE CLOSED

(XSO-503, -505, -507)
LICENSEE SUBMITTAL: SCEW(S): Sil-1, -2 [12]

EQUIPMENT ITEM NO. 60
SOLEN 0D VALVE LOCATED OUTSDE CONTAINMENT
ASCO MODEL HT8316B17
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 60
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT D): STEAM GENERA'IOR STOP VALVE DUMP VALVE / CLOSURE ACTUATION

(XS0-211, 212, 221, 222, 231, 232, 241, 242)
LICENSEE SUBMITTAL: SCEW(S): S7 [12]

EQUIPMENT ITEM NO. 61
RADIATION MONITOR LOCATED IN THE CONTAINMENT
WESTINGHOUSE MODEL 1101
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 61
LICENSEE REFERENCE (S): 639
FUNCTION (PLANT ID): CONTAINMENT HIGH RADIATION / ACTUATION (VRC-302)
LICENSEE SUBMITTAL: SCEW(S): I31 (12]

B-14
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EQUIPMENT ITEM NO. 62
PRESSURE SWITCH LOCATED OUTSIDE CONTAINMENT
MERCOID MODEL DA7031153
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 62
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT D): ESSENTIAL SERVICE WATER PRESSURE / AUTOMATIC PUMP START

(WPS 702, 706)
LICENSEE SUBMITTAL: SCEW(S): I32 [12]

EQUIPMENT ITEM NO. 63
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 63
LICENSEE REFERENCE (S): 639, 1620, 26, 27, 29

FUNCTION (PLANT D): AT VALVE LIMIT SWITCH (QCM-250)
LICENSEE SUBMITTAL: SCEW(S): TCl-1 [12]

EQUIPMENT ITEM No. 64
ELECTRICAL TERMINATION LOCATED OUTSDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET No. 64
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): TC15-1 [12]

EQUIPMENT ITEM NO. 65
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 5 SECONDS
TER CHECKSHEET NO. 65
LICENSEE REFERENCE (S): 639, 712
FUNCTION (PLANT D): VARIOUS

! LICENSEE SUBMITTAL: SCEW(S): TC16-1 [12]

EQUIPMENT ITEM NO. 66
ELECTRICAL TERMINATION LOCATED OUTSDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET No. 66
LICENSEE REFERENCE (S): 663, 38
FUNCTION (PLANT D): VARIOUS
LICENSEE SUBMITTAL: SCEW(S): TC9-1 [12]

B-15
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EQUIPMENT ITEM NO. 67
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL.NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 67
LICENSEE REFERENCE (S): 1620, 3827, 26, 27, 29
FUNCTION (PLANT ID): CABLE CONNECTION (ICM-305, 306)
LICENSEE SUBMITTAL: SCEW(S): TC14-1 [12]

EQUIPMENT ITEM NO. 68
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 68
LICENSEE REFERENCE (S): 639, 3829, 815

FUNCTION (PLANT ID): TERMINATION AT TERMINAL BOX AT VALVE ACTUATOR
LICENSEE SUBMITTAL: SCEW(S): TC8-1 [12]
FUNCTION (PLANT ID): TERMINATION AT FLOODUP TERMINAL BOX
LICENSEE SUBMITTAL: SCEW(S): TC7-1 [12]

EQUIPMENT ITEM NO. 69
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 69
LICENSEE REFERENCE (S): 3840, 3841
FUNCTION (PLANT ID): CABLE CONNECTION
LICENSEE SUBMITTAL: SCEW(S): TC13-1-[12]

EQUIPMENT ITEM NO. 70
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 70
LICENSEE REFERENCE (S): 3831, 26

FUNCTION (PLANT ID): TERMINATION AT PENETRATION INSIDE FLOODUP TUBES
LICENSEE SUBMITTAL: SCEW(S): TC6-1 [12]

EQUIPMENT ITEM NO. 71
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 71
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): VARIOUS
LICENSEE SUBMITIAL: SCEW(S): TC11-1 [12]
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EQUIPMENT ITEM NO. 72
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL.NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 72
LICENSEE REFERENCE (S): 639
FUNCTION (PLANT ID): TERMINATION AT PRESSURIZER RELIEF BLOCK VALVES (NMO-151,

152, 153)
LICENSEE SUBMITTAL: SCEW(S): TCl2-1 [12]

EQUIPMENT ITEM No. 73
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET No. 73
LICENSEE REFERENCE (S): 639
FUNCTION (PLANT D): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TC2-1 [12]

EQUIPMENT ITEM No. 74
ELECTRICAL TERMINATION LOCATED OUTSDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 74
LICENSEE REFERENCE (S): 1620, 1064
FUNCTION (PLANT D): TERMINATION AT VALVE MOTOR OPERATOR (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): TC10-1 [12]

EQUIPMENT ITEM NO. 75
ELECTRICAL TERMINATION IDCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 75
LICENSEE REFERENCE (S): 639, 26, 27, 29
FUNCTION (PLANT D): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TC4-1 [12]

EQUIPMENT ITEM NO. 76
ELECTRICAL TERMINATION IDCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

,

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 76
LICENSEE REFERENCE (S): 639, 1620, 1064, 26, 27, 29
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TC3-1 [12]
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EQUIPMENT ITEM NO. 77
ELECTRICAL TERMINATION LOCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL.NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 77
LICENSEE REFERENCE (S): 639, 3829, 959, 677, 678, 3830, 815, 38
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TIl-1, TI2-1, TI4-1 (12]

EQUIPMENT ITEM NO. 78
PENEIRATION TERMINATION LOCATED IN THE CONTAINMENT
PANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 78
LICENSEE REFERENCE (S): 3831, 38, 26, 27, 29
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TI3-1 [12]

EQUIPMENT ITEM NO. 79
ELECTRICAL TERMINATION LOCATED INSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 79
LICENSEE REFERENCE (S): 639, 919, 38, 26, 27, 29
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TIS-1 (12]

EQUIPMENT ITEM NO. 80
ELECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 80
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TI-7 [12]

EQUIPMENT ITEM !!O. 81
ELECTRICAL TERMINATION LOCATED INSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 81
LICENSEE REFERENCE (S): 639, 3831, 38
FUNCTION (PLANT ID): CABLE CONNECTION
LICENSEE SUBMITTAL: SCEW(S): TP3-1, TP2-1 (12]

B-18
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EQUIPMENT ITEM NO. 82
EECTRICAL TERMINATION IDCATED IN THE CONTAINMENT
MANUFACTURER AND MODEL ,NOT STATED

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 82
LICENSEE REFERENCE (S): 3831, 38, 26, 27, 29

FUNCTION (PLANT ID): CABLE CONNECTION
LICENSEE SUBMITTAL: SCEW(S): TPl-1 (12]

EQUIPMENT ITEM NO. 83
EECTRICAL TERMINATION LOCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED

REQUIRED OPERATING TIME: 1 YEAR
3

TER CHECKSHEET NO. 83
LICENSEE REFERENCE (S): 3831, 38
FUNCTION (PLANT ID): CABLE TERMINATION
LICENSEE SUBMITTAL: SCEW(S): TP4-1 (12]

EQUIPMENT ITEM NO. 84
EECTRICAL TERMINATION IDCATED OUTSIDE CONTAINMENT
MANUFACTURER AND MODEL NOT STATED
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 84
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): CABLE TERMINATION

i LICENSEE SUBMITTAL: SCEW(S): T16-1 [12]

EQUIPMENT ITEM NO. 85
EECTRICAL POWER CABLE IDCATED INSIDE CONTAINMENT
ANACONDA WIRE AND CABLE, MODEL NOT STATED,

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 85
LICENSEE REFERENCE (S): 639, 2819, 26, 27, 29

FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP7-1 [12] -

EQUIPMENT ITEM NO. 86
EECTRICAL POWER CABLE IDCATED IN CONTAINMENT
ANACONDA WIRE AND CABLE,'MODEL NOT STATED

REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 86
LICENSEE REFERENCE (S): 639, 2819, 38, 26, 27, 29

FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP13-1 [12]
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EQUIPMENT ITEM NO. 87
EECTRICAL POWER CABLE IDCATED OUTSIDE CONTAINMENT
ANACONDA WIRE AND CABLE, MODEL NOT STATED

REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 87
LICENSEE REFERENCE (S): NOT CITED,

FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP10-1, CPS-1 [12]

EQUIPMENT ITEM NO. 88
"

EMCTRICAL POWER CABLE IDCATED OUTSIDE CONTAINMENT -

OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 88
LICENSEE REFEk2NCE(S): 3403
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CPL-1 [12]

;

EQUIPMENT ITEM NO. 89
EECTRICAL POWER CABLE IDCATED IN CONTAINMENT
OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 89
LICENSEE REFERENCE (S): 639, 1340, 26, 27, 29

FUNCTION (PLANT ID): POWER CABLE

LICENSEE SUBMITTAL: SCEW(S): CP4-1 [ 12 ]

i EQUIPMENT ITEM No. 90
ELECTRICAL INSTRUMENT CABLE IDCATED OUTSIDE CONTAINMENT
OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET No. 90
LICENSEE REFERENCE (S): 1858, 38t

FUNCTION (PLANT ID): INSTRUMENT CABLE,

LICENSEE SUBMITTAL: SCEW(S): CP6-1 [12]
i

EQUIPMENT ITEM NO. 91
EECTRICAL POWER CABLE IDCATED IN CONTAINMENT

; ESSEX INTERNATIONAL, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY

! TER CHECKSHEET NO. 91
, LICENSEE REFERENCE (S): 639, 2587, 26, 27, 29
( FUNCTION (PLANT ID): POWER CABLE

LICENSEE SUBMITTAL: SCEW(S): CP8-1 [12]

.

!
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EQUIPMENT ITEM NO. 92
EECTRICAL POWER CABLE LOCATED OUTSIDE CONTAINMENT
ESSEX INTERNATIONAL, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAYS
TER CHECKSHEET No. 92
LICENSEE REFERENCE (S): 60
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP3-1 [12]

EQUIPMENT ITEM No. 93
ELECTRICAL POWER CABLE MCATED IN THE CONTAINMENT
KERITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 YEAR
TER CHECKSHEET NO. 93
LICENSEE REFERENCE (S): 38, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP11-1 [12]

EQUIPMENT ITEM No. 94
EECTRICAL POWER CABLE LOCATED IN CONTAINMENT
KERITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 94
LICENSEE REFERENCE (S): 639, 26, 27, 29

FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP9-1 [12]

EQUIPMENT ITEM NO. 95
EECTRICAL POWER CABLE IDCATED IN CONTAINMENT
CYPRUS, MODEL NOT STATED
REQUIRED OPERATING TIME: 3 MONTHS
TER CHECKSHEET NO. 95
LICENSEE REFERENCE (S): 639, 1355, 38, 26, 27, 29
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CP12-1 (12]

EQUIPMENT ITEM NO. 96
EECTRICAL INSTRUMENT CABLE IDCATED OUTSIDE CONTAINMENT
CONTINENTAL WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 96
LICENSEE REFERENCE (S): 2818, 38

FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CIl0-1, CI4-1 [12]
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EQUIPMENT ITEM No. 97
ELECTRICAL INSTRUMENT CABLE IDCATED IN CONTAINMENT
SAMUEL MOORE, MODEL NOT STATED

REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET No. 97
LICBNSEE REFERENCE (S): 639, 677, 678, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CI9-1, CI3-1 [12]

EQUIPMENT ITEM NO. 98
EECTRICAL INSTRUMENT CABLE IDCATED IN CONTAINMENT
BOSTON INSULATED WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 98
LICENSEE REFERENCE (S): 639, 3829, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENI CABLE
LICENSEE SUBMITTAL: SCEW(S): CIS-1 (12]

EQUIPMENT ITEM No. 99
EECTRICAL INSTRUMENT CABLE IDCATED IN CONTAINMENT
BOSTON INSULATED WIRE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 99
LICENSEE REFERENCE (S): 639, 3850, 3851, 38, 26, 27, 29
FUNCIION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CIl-1 [12)

EQUIPMENT ITEM NO.100
EECTRICAL INSTRUMENT CABLE IDCATED IN CONTAINMENT
CERRO WIRE AND CABLE, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS '
TER CHECKSHEET NO.100
LICENSEE REFERENCE (S): 639, 3830, 38, 26, 27, 29
FUNCTION (PLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CI8-1 [12]

EQUIP'IENT ITEM NO. 101
EECTRICAL INSTRUMENT CABLE IOCATED IN CONTAINMENT
ROCKBESTOS, MODEL NOT STATED
REQUIRED OPERATING TIME: 4 MONTHS
TER CHECKSHEET NO. 101
LICENSEE REFERENG(S): 639, 3830, 38, 26, 27, 29
FUNCTION (FLANT ID): INSTRUMENT CABLE
LICENSEE SUBMITTAL: SCEW(S): CI2-1 [12]

ddTEW"
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EQUIPMENT ITEM NO. 10 2
ELECTRICAL POWER CABLE IDCATED OUTSIDE CONTAINMENT
ANACONDA WIRE AND CABLE, MODEL NOT STATED

REQUIRED OPERATING TIME: 1 DAY
TER CHECKSHEET NO. 10 2
LICENSEE REFERENCE (S): 2819
FUNCTION (PLANT ID): POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): CC4-1 [12]

EQUIPMENT ITEM NO. 10 3
ELECTRICAL CONTROL CABLE IDCATED IN THE OUTSIDE CONTAINMENT
GENERAL ELECTRIC, MODEL NOT STATED

REQUIRED OPERATING TIME: 24 HOURS
TER CHECKSHEET NO. 10 3
LICENSEE REFERENCE (S): 3829
FUNCTION (PLANT ID): CONTROL CABLE
LICENSEE SUBMITTAL: SCEW(S): CC10-1, CC3-1 [12]

1
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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

rsquired 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 (RELB) 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 staff against a staf f-developed master list. The NRC staff had
daveloped 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 monitor overall plant performance as<

wall 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
varified that the systems included in the Licensee's submittal were those
required to achieve or support: (1) emergency reactor shutdown, 't) contair-
esnt 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 environment. With the exception of
items deferred for later review (cold-shutdown equipment and TMI Lessons-
Learned modifications), the staff concluded that the systems identified by the
Licensee were acceptable. The list of systems identified by the Licensee and
cccepted by the NRC staff is as follows:

C-1
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Function Systeml

Emergency Reactor Shutdown Reactor Coolant

Reactor Protection

Safeguards Actuation

Chemical and Volume Control

Containment Iso! ation Main Steam

Main Feedwater

Quemical and Volume Control

Residual Heat Removal

Reactor Coolant Pump Seal Water

Ice Condenser Refrigerant Supply

Containment Purge

Emergency Core Cooling

Auxiliary Feedwater

Reactor Core Cooling High Pressure Injection

Intermediate Pressure Injection

Iow Pressure Injection

Accumulators

Containment Heat Removal Containment Spray

Containment Ventilation

Containment Sump Recirculation

1. The NRC staff recognizes that there are differences in nomenclature of
systems because of plant vintage and engineering design; consequently,
some systems performing identical or similar functions may have different
names. In those instances it was necessary to verify the system (s)
function with the responsible IE regional reviewer and/or the licensee.

C-2
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Function System

Core Residual Heat Removal Residual Heat Removal
^

Power Operated Relief Valves

Main Feedwater

Auxiliary Feedwater

Main Steam

Component Cooling Water

Essential Service Water

Prevention of Significant Release Containment Spray (Iodine Removal)
of Radioactive Material to
Environment Hydrogen Control

Post Accident Monitoring

Containment Radiation Sampling

Supporting Systems Emergency Power

Control Room Habitability

Remote Shutdown Monitoring

2
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|

C.2 SAFETY-RELATED INSTRUMENTATION l
:

In Section 3.1 of the NRC SER [10], 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 specifi-:

cally identified by the licensee. A complete list of all display .
instrumentation mentioned in the LOCA and HELB 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 emergencyi

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 12, the Licensee provided the following response:

"Section 3.1 of the SER required that '... a complete list of all display
1 instrumentation mentioned in the LOCA and HELB emergency procedures ... '

be included in this submittal. 'The attached lists provide the requested
information.

In a number of instances, the procedure (s) call for verification of
functions automatically performed through the Reactor Protection System /
Engineered Safety Features Actuation System (RPS/ESFAS) logic without
making reference to specific display instrumentation. It should be
pointed out that the procedure (s) which call for verification of these

! automatic functions also call for manual actions to effect completion of
! the functions if there is any doubt that they are not performed
I automatically. This instrumentation is summarized in Table 1 [ Table C-1
I in this TER] . In performing these verifications, operators are

instructed to consult multiple plant parameters.
:

j The remaining display instrumentation referenced in the LOCA and (or)
MSLB procedures is contained in Table 2 [ Table C-2 in this TER] with'

three exceptions, as noted below:

(1) The MSLB procedure makes reference to trends in indicated wide-range
: steam generator water level. The wide-range level channels perform
! no safeguards or reactor trip function and serve as backup indication
j to the narrow range level channels. As noted in our response to
i FSAR question 7.29, the narrow-range level channels perform the

same function as the wide-range devices which are excluded from the
Table.

;
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(2) Reference is made in the LOCA procadure to monitoring the Auxiliary
|

Building Radiation Monitors to detect potential ECCS leakage during
,

the recirculation mode. The monitors could be subjected to an

j adverse environment following a HELB outside containment but serve
no safety related function for such an event.

t (3) The LOCA procedure calls for verification that power is available to
the pressurizer PORV block valves. Instrumentation is provided in
600V safety buses from ahich the block valves are powered. In
addition, valve position indication lights effectively provide an
indication of power availability."

Evaluation

The Licensee has responded to the NRC's concern in the SER. This item is

considered resolved.

i

:1-
1

a
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Table C-1. Licensee Table 1 [12]

TABLE 1
,

QJ
c;

a:s

2f Potentially PotentTa F
'$ Exposed for providing
R Display Purpose of Safety to Adverse Misleading

Functio *.s Instrumentation Display Related Environment Information .

*$ Reactor Trip Breaker
Position Indication'

R2 actor Verification
Trip Rod Bottom Lights of No Yes No

Reactor Trip
Control Rod Drive Initiated See Note (1)
Motor Circuit Set By the RPS/ESFAS
Breaker Position
Lights No No

o
E

Turbine Stop Valves'
Closure Alarm No No

Verification No
Turbine Loss of Load of
Trip Indicator Turbine. Trip No No See Note (2)

Initiated By
the RPS/ESFAS

Turbine Trip System
Pressure Indicator No Yes

.

Position Indication Verification No
Lights on FRV-210, of Feedwater

Feedwater 220, 230, and 240 Isolation Initiated No Yes See Note (3)
Isolation and FMO-201, 202, By the RPS/ESFAS N

203, and 204 7
FIGURE SUPPLIED a
BY THE LICENSEE @
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h$ Table C-1 (Cont.) "
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*{ TABLE 1,(cont'd.)

Potentially Potential
Exposed for Providing4

Display Purpose of Safety to Adverse Misleading

Function Instrumentation Display Related Environment Information

n Containment Position Indication Yes No .

4 Isolation Lights on Each Power Verification (for valves /
(Phase 'A' Operated Containment of Containment No Cabling in' See Note (4)
and/or Isolation Valve Isolation Initiated LOCA/IIELB
Phase 'B') By the RPS/ESFAS Areas)

FIGURE SUPPLIED
BY THE LICENSEE
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,

Table C-1 (Cont.)

Notes for Table 1

P

(1) Reactor Trip signals are generated by qualified safety-related
devices used in the Reactor Protection System / Engineered. Safety
Features Actuation System (RPS/ESFAS) for all design basis
accidents involving high energy line ruptures. The display in-
strumentation available to verify Reactor Trip is not safety re-
lated and failure of such instrumentation would not provide mis-
leading infor1 nation to the extent that the operators would take
actions adverse to safety. For example, in the event that the
Reactor Trip Breaker position lights did not indicate a trip
subsequent to a trip initiated by the RPS/ESFAS, the emergency
operating procedures (E0Ps) would require that the operator
manually trip the reactor.

(2) A tureine trip is automatically achieved through the balance-of-
plant (BOP) channels. In the event that any or all of the display
instrtsnentation were to provide false information subsequent to a
turbine trip, the operator would manually initiate a trip, as
required by the E0Ps. Such actions are obviously not adverse to
safety. The high-energy line break (HELB) which could conceivably
have an adverse effect on the display instrumentation channels
noted in Table 1 is a Main Steam Line Break (MSLB) in the TurbineBuilding.

,

(3) Feedwater isolation is achieved automatically through the.RPS/ESFAS
subsequent to the receipt of a safety injection (SI) signal.

Although an adverse environment outside containment could conceivably
affect the channels used to indicate feedwater isolation, the auto-
matic isolation would not be impaired.

(4) Conta4nment isolation is achieved automatically through the RPS/ESFAS.
Position indication lights are provided for all power operated con-
tainmentisolationvalves(CIVs). These lights are provided as aids
to the operators and are not safety-related.

In addition it is not possible for a single .HELB to simultaneously -
subject all CIVs to an adverse environment.

FIGURE SUPPUED
BY THE LICENSEE
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Table C-2. Licensee Table 2 [12]
M
a

"

f'I
TABLE 2

5
t5;
e. s

N
34 Potentially Potential

f$ Exposed for providing
3' Display . Purpose of Safety to Adverse Misleading

fQ Function Instrumentation Display Related Environment Information
.

Containment Containment Pressure - Diagnostic
Conditions Monitor - PAM Yes Yes No

- RPS/ESFAS- (see Note 1) (see Note 1)
- Use in Actuation

of RHR Sprays

Containment Radiation - Diagnostic TMI Item Ho (note 11} No
Monitor - PAM

dontainmentHumidity - Diagnostic No Yes NoO
E Monitor

Containment Temperature . Diagnostic No Yes No

Auxiliary Motor Driven Pumps- Verify Power
Feedwater Breaker Position Available to No No No
Syst'em Indication Lights Pump
Status

.

Motor Driven Pumps- Verify'
Motor Ammet6rs Pump Operation No No No

d
7
n

FIGURE SUPPLIED M
BY THE LICENSEE 5
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Table C-2 (Cont . )>m
F
[Cg: TABLE 2 (cont'd.)g5'

f,*E'
m

s' h. Potentially Potential

[(p
Exposed for providing3 Display Purpose of Safety to Adverse MisleadingFunction Instrumentation Display Related Environment Information

Auxiliary Auxiliary Feedwater - Verify
Feedwater Flow Indication System
System Performance Yes Yes NoStatus - Used for (see Note 2)(cont'd.) isolation

of faulted
loop during

n MSLB

f Steam Generator - RPS/ESFAS
Narrow Range Level - PAM Yes Yes No
Indication , Verify AFS (see Note 2)Performance

Condensate Storage - Operator
Tank Level Indication information for
and "Lo-Lo" Level use in Transfer No No NoAlarm of AFS Suction (see Note 2)to ESW

Secondary Main Steam Pressure - RPS/ESEAS HSystem Indication - PAM Yes Yes No E!Status - Diagnostic (see Note 3) f
.

U
I FIGURE SUPPLIED $

BY THE UCENSEE d;
~
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TABLE 2 (cont'd.)>gt
f$
REas
f@
?$ Potentially Potential

Exposed for providing
f% Display Purpose of Safety to Adverse Misleading3' Function Instrumentation Display Related Environment Information0
.R Secondary Main Steam Isolation Verify Steamline No Yes No3 System Valve Position Isolation (see Note 3)Status _ Indication Lights Initiated by

(cont'd.) RPS/ESFAS

Main Steam PORV Verify Valve
Position Indication Position for No Yes No
Lights Plant Cooldown (see Note 3)

n MSIV Dump and Bleed- Verify Steamline
J. Off Valves' Position Isolation No Yes No

Indication Lights Initiated by (see Note 3)
**

RPS/ESFAS

Main Steam Flow - RPS/ESEAS
Indication - Diagnostic

- Verify Steam- Yes Yes No
line Isolation (see Note.3)

Emergency Centrifugal Charging Verify Power
Core Cooling Pumps - Breaker Available to Yes NoNoSystems' Position Indication Pump (see Note 4)Status Lights

FIGURE SUPPLIED @
BY THE LICENSEE 6
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Table C-2 (Cont . )

D "f1

TABLE 2 (cont'd.)
no
$?
22
h$ Potentially Potential
# Exposed for providing
9 Display Purpose of Safety to Adverse Misleading
" Function Instrumentation Display Related Environment Information

Emergency Centrifugal Charging Verify
Core Cooling Pumps - Motor. Pump Operations No Yes No
Systems' Ammeters (see Note 4)
Status
(cont'd.)

|

Safety Injection Verify Power'

n Pumps-Breaker Available to No No No

[ Position Indication Pump (see Note 4)
Lights

safety Injection verify
Pumps - Motor, Pump Operation No No No
Ammeters (see Note 4)

Residual Heat Removal Verify Power
Pumps - Breaker Available to No No No
Position Indication Pump (see Note 4)
Lights

Residual Heat Removal Verify
Pumps - Motor Pump Operation No No No N
Ammeters (see Note 4) 7

a
FIGURE SUPPLIED 0:

BY THE LICENSEE I
$
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oQ;ii TABLE 2 (cont'd.)
sG
a:2

2"I
e Potentially Potential
g. Exposed for providing
[n Display Purpose of Safety to Adverse Misleading
{@ Function Instrumentation Display Related Environment InformationX
'

Emergency Boron Injection Flow Verify Charging
Core Cooling Indicators Pump Operation Yes Yes Yes
Systems' (see Note 4)Status
(cont'd.)

Letdown Line Flow Verify Letdown No No No
? Indication Isolation (see Note 5)
U

Safety Injection verify Safety Yes No Yes.
Flow Indicators Injection Pump (see Note 4).

Operation

Residual IIeat Verify RHR Yes No Yes
Removal Flow Pump Operation (see Note 4)Indication

RHR Spray Flow Verify RHR Yes No YesIndicators Spray Flow (see Note 6)

NPosition Indicator Verify *s
Lights on Valves ECCS Realignment No No No $IMO-340, 350, 360 to Sump Recirculation (see Note 6) y361, and 362, and u
'c" s and 6

FIGURE SUPPLIED I
BY THE LICENSEE $
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/' TABLE 2 (cont'd.)
BE
an
$"

Potentially Potential
[y Exposed for providing
n Display Purpose of Safety to Adverse MisleadingQ ' Function Instrumentation Display Related Environment Information
i Emerijency RWST Level Indication Used for

Core Cooling and "Lo" and "Lo-Lo" Alignment of
Systems' Level Alarms ECCS to Sump Yes No No
Status Recirculation (see Note 7)
(cont'd.)

n Containment Water - Used for
I Level Indication Alignment of
e ECCS to Sump Yes Yes No

J

Recirculation (see Note'7)Mode
- PAM

Containment Containment Spray Verify Power
Spray System Pumps - Breaker Available No No No
Status Position Indication (see Note 8)Lights

-

Containment Spray Verify
Pumps - Motor Pump operation No No No
Ammeters (see Note S)

NContainment Spray Verify

$:xsPumps - Discharge System Operation Yes No No
Pressure Indication (see Note 8) u

u

FIGURE SUPPLIED Z
BY THE LICENSEE $.
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TAnu: 2 (cont *,d.t
'3
EB
IE; -

E3
2" Potentially Potential

. " Exposed for providingOlsPtay . Purpose of Safety to Adverse Misleadingy' M Los
:r

-

fastrumentattom eisplay Related Environment Information

fQ Casqponent Cooling Werify Powersa Mater Pusqps - Available to
4 Breaker Position Pasmp go No No

Indication Lights

Component Cooling We.rify
Mater Pumps - Pump Operation no No No

Servi.ce or Amme ers

# '#
Essential Service Verify Power*
Water Pumps - Available'tou

n Breaker Position Pump
4 Indication Lights No No No.vi

Essential Service Verify
Water Pumps - Pump Operation
Motor Ammeters No No No

Pressurizer Pressure RPS/ESFAS
Indication Diagnostic

PAM Yes Yes YesReactor
(see note 12)Coolant Pressurizer Level Diagnostic

System Indication PAM Yes Yes NoStatus
(see note 13)RCS Wide Range PAM ' s

tus
Pressure Indication Input to. 7;

Subcooling Meter Yes Yes Yes ' @,

(seenote.12) y

FIGURE SUPPLIED
"

BY THE LICENSEE
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TABLE 2 .It'd.).

E
a

Dh
{$-

E Potentially Potential[ , Exposed for providing'tE Display Purpose of Safety to Adverse Misleading
ff Function Instrumentation Display Related Environment Information
'I

RCS Wide Range. PAM
r Temperature Input to

[:A Indication (Hot & Subcooling
5$ Cold Leg RTDs) Meter Yes Yes Yes'$ (seenote121RCS Narrow Range RPS/ESFAS

Temperature Indication Diagnostic Yes Yes No

Pressurizer PCRV Verify Valve
Position Indication Position and
Lights (Limit Switches RCS Isolation

" "
He I Yes No

Pressurizer PORV Verif y Valven C nt
e Block Valve Position and TMIsg Position Indication RCS Isolation Item Yes No,t

Lights

Reactor Coolant Verify Power
Pumps - Breaker Available to
Position Indication P' ump No Yes No
Lights (See Note 9)
Reactor Coolant Verify
Pumps - Motor Pump Operation No Yes No
Ammeters (See Note 9)

Emergency Diesel Verify Proper NGenerators - Output EDG Operation Yes No No yWatt Meter
Emergency (See Note 10) o

yPower Emergency Diesel Verify Proper y
Generators - Load EDG Operation Yes. No No

(See Note 10) 4Meter
e
u

FIGURE SUPPLIED
BY THE LICENSEE
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Table C-2 (Cont . )

NOTES.FOR TABLE 2

(1) The transmitters used in containment pressure monitoring
channels are located outside containment and are not'
adversely affected by the environment ' associated with
the hypothetical events during which they are needed to
function; namely a LOCA or MSLB inside containment.

(2) The auxiliary feedwater flow monitors and their associated
indication channels may be subjected to an adverse
environment due to a MSLB outside containment. At most,
two monitors / indication channels can be affected by a
single HELB. For such events, the safety grade narrow-

containment) generator water level monitors (located inside
range steam

provide redundant indication of proper
auxiliary feedwater system, performance. -The redundant condensate
storage tank.(CST) level indication and alarms serve to
alert the operators of the need to transfer auxiliary
feedwater pump's suction from the CST to the essential
service water system. Failure of the CST level indication.
and (or) level alarms would not compromise the auxiliary .
feedwater system as each pump is automatically tripped on
low suction pressure.

'(3) Steamline isolation is achieved automatically through the
RPS/ESFAS. A hypothetical HELB in the vicinity of the
main steam isolation valves (MSIVs)(the east or west main
steam enclosures) could, at most, adversely affect the'
indication channels for the MSIVs. their associated dump
and bleed-off valves, and the. control channels for the PORVs on two
secondary loops. For such events, steamline isolation can be
verified by use of the safety-grade main steam flow trans-
mitters located inside containment. For postulated HELBs
inside containment redundant verification of steamline
isolation is provided by the sceam flow, steam generator
narrow range level, and main : team pressure indication
channels.

(4) Indication of pump breaker position and motor amperage
is provided in the control room for each emergency core-
coeling pump. These indications are useful as operator
aids subsequent to automatic starting of the pumps on ,
the appropriate safeguards signal. These indication
channels also serve to provide the operator with information
concerning pump motor status during the long-term recirculation
mode.

'

FIGURE SUPPLIED
BY THE LICENSEE
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Table C-2 (Cont . )

The indication channels on the centrifugal charging
pumps are potentially subjected to the environment
associated with a letdown line' break (see Appendix
'O' to the Cook Plant FSAR for further details). All
other ECCS pumps are not in HELB areas. Safety grade
indication of ECCS flow is provided by . flow meters on

~

the boron, injection paths, the safety injection paths,
and.the residual heat removal paths. The boron injection
flow meters are located inside containment-and safety in-
jection flow-meters and the residual heat removal flow
indicators are located in the auxiliary building.

(5) Letdown isolation is achieved automatically through
the RPS/ESFAS. Verification of isolation is provided
by the letdown flow indicator.

(6)' ECCS realignment to the sump recirculation mode involves
manual repositioning of the indicated valves. Although
position indication lights are provided for these valves
.the safety grade indicatie.n of proper valve alignment is
provided by the flow indicators mentioned in Note (4)
above. In addition, flow meters are provided to provide
verification of proper systems operation in the event RHR
sprays are initiated.

(7) Refueling Water Storage Tank '(RWST) level indication'and
level alarms are used in conjunction with containment
water level indication to facilitate ECCS switchover
from the injection to the sump recirculation moda. The
containment water level indication'and RWST level in-
dication can not both be subjected to an. adverse environ-
ment from a single HELB. In~ fact, the RWST level indic-
ation instrumentation is not located in a HELB area.

(8) Indication of pump breaker position and motor amperage
is provided in the control room for each containment spray
pump. These indications are useful as operator aids sub-
sequent to automatic starting of the pumps on the
appropriate safeguards signal. These indications also
serve to provide the operator with information concerning
pump status during the long-term recirculation mode.
Positive indication of proper spray system operation is
provided~ by pressure indicators on the discharge of each
pump.

FIGURE SUPPLIED
BY THE LICENSEE
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Table C-2 (Cont . )

(9) Indication is provided for reactor coolant pump's
breaker position and motor amperage. As the pumps
themselves are not considered to'.be safety.related
per se, indication of pump status is not classified
as safety-related either. These indications do provide
vercification of pump trip subsequent to manual actions
baserl on decreasing primary system pressure.

(10) Indication of output wattage and load are provided for
each emergency diesel generator (EDS). Further verifi-
cat. ion of proper EDG operation is effectively provided
by the motor ammeters provided for the safety-related
pumps loaded on the diesel.

(11) The existing cont!ainment radiation monitoring system
(RMS) does not utilize devices exposed to an adverse
environment. The RMS is being modified pursuant to the
requirements of NUREG-0578. The modified system will
utilize devices exposed to an adverse environment.

(12) The hypothetical errors associated with exposure of those channels
has been factored into the subcooling margin specified in the
applicable procedure (s).

(13) The LOCA procedure explicitly requires that pressurizer level
indication be used in conjunction with other available indications.
Pressurizer level is not used by itself to initate any actions
following a LOCA or MSLB inside containment.

FIGURE SUPPLIED
BY THE LICENSEE
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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

qunlification (EEQ) states [10]:

?

" 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

4
complete."

] On January 19, 1982, FRC representatives met with NRC Division of
t

Licensing personnel at NRC offices to discuss the potential for FRC to assist:

|

| tho staff in the technical review of licensees' statements regarding justifica-
tien for interim plant operation submitted in response to outstanding qualifi-
cetion deficiencies in the NRC EEQ SERs. The results of the meeting were as

follows: (1) FRC was requested to proceed immediately with the technical
rsview of licensees' justification for interim operation, (2) the format was

octablished, and (3) the criteria for the review were established. These

criteria are presented in Section 2 of this appendix.

On January 21, 1982, the NRC provided the following modification to Final
A2cignment 13 concerning this subject:

j "The FRC review will consist of:
1

Review the licensee's justification of interim operation and provide *o
FRC independent analysis which shows whether or not licensee provided
technically sound rationale as a basis for justification for continued:

plant operation.
t

4

|
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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
operation. In addition to the lists, FRC may provide any additional
infoonation 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

1

for interim operation.** |

2. GENERAL DISCUSSION

)
In general, licensee-submitted justifications for interim operation are

based on systems considerations, equipment operability evaluations, or
failure-modes-and-effects analyses.

Systems considerations of ten involve the availability of backup equipment
capable of performing the particular safety function of concern. The backup

i 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 systema
discussions should 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

.
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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
th2 equipment is essentially identical), (3) the possibility of electrical

fcilure of the primary equipment causing an adverse effect on other
safsty-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
precedures in ef fact. Depending upon the specific equipment involved, each of
tho above considerations need not be discussed in every instance, but, in
general, a complete systems discussion would consider the above points.

Where equipment qualification evaluations were used, licensees generally
(1) received additional information from manufacturers, (2) applied engineer-,

ing judgment, (3) performed material analysis, and/or (4) used partial test
data in support of the original qualification documentation. Where these
evaluations were performed, the licensees determined that, although full
qualification was not documented, there was suf ficient evidence to suggest
that the equipment would perform its intended safety function, thereby
justifying interim operation until qualified equipment is installed.

Some licensees provided detailed failure-modas-and-effects analyses of

| alcctrical circuitry to demonstrate that, under all identified failure modes,

the safety functica of the equipment could still be accomplished.
:|

Other justifications involved a combination of qualification information

and systems information. For example, if a licensee has qualification
information (such as a generic test report or other partial qualification,

dccumentation) that tends to confirm the ability of the equipment to remain
cpsrable for a specified period of time, justification for interim operation

I of ten was based upon a discussion of the required safety function being
parformed prior to the potential failure. This type of discussion often

cpplies to equipment which performs a short-term trip or isolation function in
tha early stages of an accident.

i

t

I
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3. PLANT-SPECIFIC REVIEW

As a result of the review, this plant was evaluated and the results
documented on the " Summary of Review of Licensee's 90-Day Response" form
reproduced below:

" 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: Indiana & Michigan Electric Company
Plant Name: D. C. Cook Unit 1
NRC Docket No. 50-315
NRC TAC No. 42460
NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13
FRC Task No. 497

References:

a. G. P. Maloney
Le tter to H. R. Denton, NRC. Subject: Donald C. Cook Nuclear Plant
Unit Nos. I and 2; Response to SER on Environmental Qualification of
Safety-Related Electrical Equipment
Indiana & Michigan Electric, 23-Sep-81
AEP:NE:00578

b. Office of Nuclear Reactor Regulation
Safety Evaluation Report for D. C. Cook Unit 1
Environmental Qualification of Safety-Related
Electrical Equipment
NRC, 26-May-81

D-4
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i

The Licensee has submitted technical information in Reference a in
rseponse to the NRC SER [b} on environmental qualification. FRC has reviewed<

th:se documents [a, b].- As a result of this review, FRC concludes that the

Licensee has stated that the equipment items are environmentally qualified.

In general, the Licensee's response to the SER addressed and provided
recolution of deficiencies identified in the SER. It should be noted that

A'ppendices B and C of the SER identify 86 equipment items with qualification
daficiencies (Appendix B, 72; Appendix C, 14). The Licensee's response

i indicates all of these items are effectively qualified. FRC's review revealed
thet the Licensee does not intend to replace any item."

!

1
:

i

!

,

4
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APPENDIX E - REQUEST FOR ADDITIONAL INFORMATION

This appendix contains the Request for Additional Information (RAI) that
w:o 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
reflect the Licensee's response (s) to the initial RAI.

The reader is cautioned that the numbers in brackets refer to citations
fcund in the list of references at the end of this appendix and not to the
citations listed in Section 6, References, of the TER.

4

i.

E-1

nklin Research Center
A Dhamon d The Fransen busue



il

TER-C5257-497

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 EQUIPPENT

Indiana & Michigan Electric Company
D. C. Cook Unit 1

NRC Docket No. 50-315 December 18, 1981

NRC TAC No. 42460 Rev. 1, January 27, 1982
Rev. 2, April 8, 1982
Rev. 3, May 20, 1982
Rev. 4, June 28, 1982
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|

BACKGROUND

Franklin Research Center (FRC) of Philadelphia, Pa. is providing assistance
to the U.S. Nuclear Regulatory Commission (NRC) for the equipment environmental
quslification (EEQ) review of operating reactors. FRC will perform an EEQ
review of the Licensee's 90-day response to outstanding issues from the NRC
Equipment Environmental Qualification Safety Evaluation Report (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 or ma

sycluation of the information provided by letters dated September 23, 1981
[1], May 28, 1981 [2], February 3, 1981 [3], and October 31, 1980 [4]*. FRC

1 prsviously requested TMI Action Plan information by a telephone memorandum
dated August 11, 1981 [5].

i

In response, American Electric Power (AEP) transmitted the following
information on August 17, 1981 [6].

1. Several figures and tables which depict pressure, temperature, and
radiation of the containment as a function of time for both LOCA and
MSLB events.

2. Copies of the general notes referenced in the February 3, 1981
submittal.

4

'

By letter dated February 26, 1982 [9], the Licensee transmitted the

raquested documents except A.l.p, A.I.q, A.l.r A.l.t, and A.l.v which have

not yet been established as qualification documents and therefore are not

incorporated into the central file, and item A.1.s, which will be supplanted

by a new reference. The Licensee also stated that a new submittal including a

ravised master list would be submitted by March 31, 1982.(2)**

* Numbers in brackets refer to citations found in the list of references.
**Throughout the text, superscript numbers in parentheses indicate the revision

in which the underlined material preceding the superscript was added.

E-3
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On April 11, 1982, FRC received a supplemental response to the RAI dated

April 7, 1982 [11]. The Licensee submitted the remaining qualification,

documents requested in'the RAI which include the following items: A.l.p.

A.l.q, A.l.r, A.l.t, A.l.v, and A.I.s. In addition, the Licensee provided the

necessary information for items B.1.a, B.l.b, B.l.c , B.l.d, and B.3.(3)

FRC also received a letter dated April 6, 1982 [10] in which the Licensee

requested a time extension for the transmittal of the complete revision of
their EQ submittal until May 15, 1982. This revision will supersede all

previous submittals. The Licensee had previously committed to submit this
i document by March 31, 1982.(3}

On June 11, 1982, Indiana and Michigan Electric Company submitted copies

of qualification documentation previously received in References 9 and 11. In

addition, the Licensee stated in the cover letter that a completely revised
response to the SER had been submitted to the NRC [12].(4)

A. FRC REVIEW OF THE LICENSEE'S 90-DAY RESPONSE TO THE NRC EEQ SER

INFORMATION REQUESTED DATE RECEIVED BY FRC***

1. In reference to the Licensee's 90-day
response [1] to the NRC SER [7], a legible

i single copy of each of the following
1 qualification documents is requested in order
l that the FRC evaluation may proceed:

a. Conax Test Report IPS-234 3/4/82 [9](2)

i b. Conax Corp. Test Report IPS-137 3/4/82 [9](2)

c. Conax Corp. Test Report IPS-348 3/4/82 [9](2)

d. Cerro Wire and Cable Test Report of May 3/4/82 [9](2)
1976

e. Westinghouse - Canada Test Report 3/4/82 [9](2)
CWAPD-3 32

f. Limitorque Test Report 600461 3/4/82 [9)(2)

***This column will be completed by FRC as the requested information is received.

nidin Research Center
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DATE RECEIVED BY FRC***

g. Westinghouse Corp. communication 3/4/82 [9](2)
| NS-PLC-5023 dated 4/26/78 from
( T. M. Anderson, Westinghouse,

to E. G. Case, NRC
-

h. Westinghouse Electric Corp. 3/4/82 [9)(2)
Consnunications : NS-TMA-1950

i. BIW Test Report 73C212(2) 3/4/82 [9](2)

j. BIW Test Report 75C008 3/4/82 [9](2)

k. Rockbestos Qualification of Firewall III
Class IE Electrical Cable, May 1976

Same as d(2)

1. Conax Test Report IPS-339 3/4/82 [9](2)

Conax Test Report IPS-349 3/4/82 [9](2)m.

n. Qual. by letter of 6-2-71 from: 3/4/82 [9](2)
W. F. Hergreuter - Customer Service Lab,
Brooklyn, NY to: A. H. Statton - Boston
Edison Co.

o. Letter of 4-17-80 from J. M. Allen (Mobil 3/4/82 [9](2)
Oil Corp.) to Allen Feibelman (AEP)

p. Floodup Tube Qual. Packet (on SCEW CIl-1, 4/11/82 [11](3)
CI2-1, etc. of Refgrence 1) Not yet in
central file [9](21 ,

,

; q. Instr. Cable Term. Packet (on SCEW TIl-1 4/11/82 [11](3)
of Reference 1) Not yet in central

file [9](2)
Required Time Qual. Analysis (on SCEW 4/11/82 [11](3)r.

CIl-1; CI2-1, etc. of Reference 1) Not
yet in central file [9](2)

s. Letter of 4/28/80 from P. K. Espin to 4/11/82 [11](3)
AEP-NRC-003440

I

t. E. Q. for outside containment cable (on 4/11/82 [11]C3)
SCEW CP3-1 of Reference 1) Not yet in

central file [9](2)

i
I
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DATE RECEIVED BY FRC***
,

Westinghouse Electric Corp.u.

Correspondence with as noted identity

NS-PLC-5023)(on SCEW I-14 of Reference 1)Same as g(2

Electrical Penetration and Analysis (on 4/11/82 [11](3)v.
SCEW 2P01-1 of Reference 1) Not yet in

central file [9](2)

w ._ A copy of the master list of [2, 4](2)
safety-related electrical equipment for
D.C. Cook Unit I as required by IE

Bulletin 79-01B511

x. Identification of plant ID numbers [2, 4](2)
applicable to the safety-related
electrical equipment for D. C. Cook Unit

2 if not contained in the master list
requested in x above411

B. FRC REVIEW OF INSTALLED TMI ACTION PLAN ITEMS

INFORMATION REQUESTED DATE RECEIVED BY FRC***

1. References 1, 2, and 3 do not provide
adequate detail with respect to
identification of TMI Action Plan equipment
installed after 1/1/81.

a. Identification of TMI Action Plan 4/11/82 [11](3)
equipment installed with implementation
dates after 1/1/81 is requested.

b. The correlation of these equipment items 4/11/82 [11](3)
with the specific sections of NUREG-0737;

| [8] (as applicable) is requested.

[The correlation is needed to ensure
that all items are included in the
review, e.g., if a transmitter is
identified as a TMI Action Plan item,

are the cable and tenninal blocks
associated with the device also

identified?]

nklin Research Center
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DATE RECEIVED BY FRC***

c. For all installed TMI Action Plan 4/11/82 [11)(3)
equipment identified, a System Component
Evaluation Worksheet (SCEW) (in
accordance with 79-01B format) is
requested.

I d. The approximate installation date for the 4/11/82 [11](3)
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.

) 2. The qualification documents, e.g. , the actual 3/4/82 [9](2)'
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' 4/11/82 [11)(3)
Croup position with respect to a NUREG-0737
technical area or has requested extensions of
implementation dates, this infonnation 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:

complete package directly to the NRC project managero

or

copy of cover letter to NRC project manager and complete package to FRC.o

|

1 -
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