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‘1. INTRODUCTION

1.1 PURPOSE OF THE EVALUATION

The purpose of this report is to evaluate qualification documentation of
nuclear power plant safety-related electrical equipment in accordance with
criteria established by the NRC and to identify (l) equipment for which
qualification documentation is adequate, i.e., substantiates that equiément 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. Where
practical, this report presents recommendations for actions to remedy
deficiencies.

1.2 GENERIC ISSUE BACKGROUND

The NRC criteria for reviewing the safety of nuclear power generating
stations include the requirement that the qualification of safety-related
electrical equipment be substantiated by auditable documentation of the
program that establishes the ability of the equipment to function as specified
in ﬁhe‘station design. This report is restricted to a technical evaluation of
the equipment's ability to function in harsh environments resulting from

design basis events (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,
382-74, 317-76, 334-74, 381-77, 382-80, and 627-80. NRC NUREG documents 0413
and 0588 have been developed to address this topic. In particular, NUREG-0588

(published for comment in'December'l979) formally presented the NRC staff

JULU Franklin Research Center .

A Division of The Franiin insttute



DELETED MATERIAL iS PROPRIETARY INFORMATICN.

TER=-C5257-206

positions regarding selected areas of environmental qualification of
safety-related electrical equipment in the resolution of General Technical
Activity A-24, "Qualification of Class IE Safety Related Equipment.” The
positions documented therein are applicable to plants that are or will be in

the construction permit or operating license review process.

Although qualification standards and regulatory requirements have
undergone considerable development, all of the currently operating nuclear
power plants are required to comply with 10CFR50, Appendix A, General DCesign
Criteria for Nuclear Power Plants, Section I, Criterion 4. This criterion
states in part that "structures, systems and components important to safety
shall be designed to accommodate the effects of and to be compatible with the
environmental conditions associated with normal operation, maintenance,

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

’ In'l977, the NRC staff instituted the Systematic Evaluation Program (SEP)
to determine the degree to which the older operating nuclear power plants‘
deviated from current licensing criteria. The subject of electrical equipment
environmental qualification (SEP Topic III-12) was selected for accelerated
evaluation as part of this program. Seismic qualification of equipment was to
be 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

doccumentation.

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

electrical equipment in all operating reactors.

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

Circular 78-08, "Environmental Qualification of Safety-Related Electrical

i -
! UB Franklin Research Center
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Equipment. at Nucleéf Power Plants," which required all licensees of operating
plants (except those included in the SEP program) to examine their installed
safety-reléted 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'intendéd to raise the threéhold of IE
Circular 78-08 to the level of Bulletin, i.e., action requiring a licensee
response. This Bulletin réquized a ccmplete re-review of the environmental
qualification of safety-related electrical equipment as described in IE
Circular 78-08.

The review of the licensee responses indicated certain deficiencies in
the scope of equipment addressed, definition of harsh environments,- and
adequacy of support documentation. It became apparent that generic criteria
were needed to evaluate the electrical equipﬁent environmental qualification
for both SEP and non-SEP operating plants. Therefore, during the second half
of 1979, the ﬁivision of Operatirng Reactors (DOR) of the NRC issued internally
a document entitled "Guidelines for Evaluating Environmental Qﬁalification of
Class IE Electrical Equipment in Operating Reactors" [12].* (The document is
hereafter referred to as the "DOR Guidelines.") The docﬁment was prepared as
a screening standard for reviewing all operating plants, including SEP
plants. It was originally intended that the licensees evaluate their
gualification documentation in accordance with the DOR Guidelines. However,
initial NRC review of this documentation, which was compiled to support
licensee submittals, fevealed the need for obtaining independent evaluations

and for accelerating the gualification review program.

In October 1979, the NRC awarded Franklin Resgarch Center (FRC) 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 éocumentation under SEP Topic III-12.

FRC was to review equipment environmental gqualification documentation and to

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

f’EEE - . "1-3
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present the results in the form of a Technical Evaluation Report for the 1l

oldest plants (included in the SEP review).

on January l4, 1980, the NRC Office of Inspection and Enforcement issued
the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE
Bulletin 79-0l and requested additional information on environmental
qualification of safety-related electrical equipment at operating facilities,
excluding thé 11 facilities undergoing the SEP review. This Bulletin cited
the DOR Guidelines as the criteria to be used in evaluating the adequacy of
the safetyv-related electrical equipment qualification. The scope of the
review was expanded to include high energy line breaks (inside and outside
containment) in addition to equipment aging and submergence. The NRC advised
the licensees that the criteria contained in the DOR Guidelines would be used
in its review of licensee submittals; problems arising from this review would

be resolved using NUREG-0588 as a guide.

In early February 1980, the NRC decided that Indian Point Units 2 and 3
and Zion Units 1 and 2 should be included within SEP Topic III-1l2 Lor the

purpocse of equipment environmental quallflcatlon review,

on Febtuaty 21, 1980, the NRC and representatives of the SEP Plant Ownefs'
Group held an open meeting at NRC headquarters to discuss an accelerated
review program in accordance with the DOR screening guidelines. Represen-
tatives of the Indian Point Units and Zion Station also attended this
meeting. The NRC formally issued to all licensees represented at the meeting
the DOR Guidelines document which included a second document, "Guidelines for
I@entification of That Safety Bquipment of SEP Operating Reactors for Which
" Environmental Qualification Is To Be Addressed®™ [l2], together with the
request that the licensees review their plant systems and provide additional
equipment environmental qualification information to the NRC on an accelerated

schedule. C ' : o

Lﬂﬂ | Franklin Research Center » . E
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In April 1980, the NRC organizational structure was modified and the
Equipment Qdalification Branch was formed within the new Division of Engi-
neering. Responsibility for reviewing the status of equipment qualification

for all plants was assigned to this branch.

On May 27, 1980, the NRC issued Memorandum and Crder CLI-80-21 [1l5],
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,
General Design Criteria, Section I, Criterion 4. This Order also established.
that the Safety Evaluation Reports on this subject, to be prepared by the NRC
staff, must be issued on February 1, 198l 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.

1.3 SPECIFIC ISSUE BACKGROUND

By a letter dated March 5, 1980, the Power Authority of the State of New
York (PASNY) was formally netified by the NRC that the review of environmental
qualification for safety-related electrical equipment for the Indian Point Unit
No. 3 nuclear power plant would be conducted under SEP Topié Irr-l2.
Information requested from PASNY included_identifiéatioh of the electrical
equipment required to perform safety functions while'subjected to design basis
accident environments. Definitions of environmental service conditions at
equipment locations and the status of environmental qualification were also
requested. In addition, documentation pertaining to qualification was to be
compiled and organized for review by NﬁC and FRC. 1In response to this
request, PASNY provided information vié a submittal transmitted by lé;ter
dated April_zé, 1980 [1]. In March 1980, NRC representatives visited the
Indian Point Unit No. 3 plaﬁt site to make a preliminary determination of
adequacy of equipment environmental qualification and to diécuss the
identification and evaluation of safety-related equipment. On July 1 and 2,
1980, NRC and FRC representatives visited the Indian Point Unit No. 3 plant
site, inspected safety-related systems and components, and discussed the april
28, 1980 submittal with PASNY representatives. PASNY submitted additional
information‘by letters dated July 30 and August 11, 1980.

n ' ’ 1-5
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FRC issued a Draft Interim Technical Evaluation Report to NRC on
September 9, 1980 [l6]. Copies of the report were transmitted to PASNY by
the NRC. '

’

On August 29 and September 19, 1980, NRC notified PASNY that all
supplemental information on equipment environmental qualification must be

submitted by November 1, 1980.

on October 30, 1980, additional responses and qualification information

were provided by the Licensee (9, 10].

1.4 SCOPE OF THE EVALUATION

Environmental qualification of safety-related electrical equipment was
selected by the NRC for accelerated review. Therefore, the scope of this
report is limited to equipment that must function to mitigate the consequences
of a loss-of-coolant accident (LOCA) or high energy line break (HELB) and
equipment whose environmenﬁ is adversely affected by that event. Qualifica—
tion aspects not included within the séope of this evaluation are:

o seismic qualification

o equipment protection against natural phenomena

o equipment operational service conditions (e.g., vibration, voltage,
and frequency deviations)

equipment located where it is subject to cutdoor environments
© equipment protection against fire hazards

o equipment protection against missiles.

; 1-6
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2. NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

2.1 CRITERIA PROVIDED BY THE NRC

The DOR screening guidelines used by FRC to evaluate the electrical
equipment environmental qualification programs were:

0 "Guidelines for Evaluating Environmental Qualification of Class IE
Electrical Equipment in Operating Reactors™ [12]

0 "Guidelines for Identification of That Safety Equipment of SEP
Operating Reactors for Which Environmental Qualification Is To Be
~ Addressed™ [12].
These guidelines were issued for implementation to all licensees by the

NRC in PFebruary 1980.

2.2 STAFF POSITIONS AND SUPPLEMENTAL CRITERIA

The NRC identified the following staff pdsitions and supplemental criteria

to be used in conjunction with the referenced DOR screening guidelines.

2.2.1 SERVICE CONDITIONS INSIDE CONTAINMENT FOR A LOSS-CF-COOLANT ACCIDENT
(DOR Guidelines Section 4.1)
For pressurized water reactors {(PWRs), the DOR Guidelines state that the

containment temperature and pressure conditions as a function of time should

be based on the most recent NRC-approved service conditions specified in the
Final Safety Analysis Report (FSAR) or other licensee documentation. In the
specific case of pressure-suppression type containments, the following minimum
high temperature conditions may be used: (1) boiling water reactor (BWR)
drywells -- 340°F for 6 hours and (2) PWR ice cpndenser lower compartments --
340°F-fof 3 hours. As stated in Supplement 2 to IE Bulletin 79-01B {13],
"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

conaitions as a function of time are accounted for."

4ﬂ7F§= . 2=1
'Dﬂ Franklin Research Center
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Service conditions should bound those expected for coolant and steam line
breaks inside containment with due consideration given to analyticél
uncertainties. The steam line break condition should include superheated
conditions, with peak temperature and subsequent temperature/pressure profiles
as functions of time. If containmént spray is to be used, the impact of the

spray on reguired equipment should be assessed.

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

encompass the LOCA and HELB accidents inside containment.

2.2.2 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 postula;ed occurrences. Supplement 2 to IE Bulletin 79-01B
{13] provides the following additional criterion: If the equipment satisfies
the guidance and other requirements of the DOR Guidelines or NUREG-~0588 for
the LOCA and HELB accidents, and the licensee demonstrates that its failure
will not adversely affect any safety-related function or mislead the operator
after submergence, the equipment can be considered exempt from the submergence

portion of the qualification requirements.

2.2.3 EQUIPMENT LOCATED IN AREAS NORMALLY MAINTAINED AT ROOM CONDITIONS
(DOR Guidelines Section 4.3.3)

Ssupplement 2 of IE Bulletin 79-0l1B ([13] permits deferment of the review
of>environmental qualification for all safety-related equipment items located
in plant areas wheré the equipment is not exposed to the direct effects of a
HELB or to nuclear radiation emanating from circulation of fluids containing
radiocactive substances. At the licensee's option, the review may be deferred

until after February 1, 198l.

L'UEU Franklin Research Center:
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By June 30, 1982, all safeﬁy-related electrical equipment potentially
exposed to a harsh environmeﬁ; in nuclear éenerating stations licensed to
operate on or before Juhe-30, 1982 shall be qualified to either the DOR
Guidelines or NUREG-0588 (as applicable). Safety-related electrical equipment
is that required to bring the plant to a cold shutdown condition and to
mitigate the'consequences of the accident.. It is the responsibility of the
licensee to evaluate the qualification of safety-related electrical equipment
to function in environmental extremes not associated with accident conditions
and to document it in a form that will be available for the NRC to aﬁdit.
Qualification to assure functioning in mild environments must be completed by

June 30, 1982.

2.2.4 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 equivalent to the period from the
.initiation of tAe aécident until the service conditions return to normal,
Supplement 2 to IE Bﬁlletin 79-01B [13] provides the following additional .
criterion: "Equipment designed to perform its safety-related function within
a short time into an event must be qualified for a period of at least 1 hour
in excess of the time assumed in the accident analysis.  The staff has
indicated that time is the most significant factor in terms of the margins
requiréd to provide an acceptable confidence level that a safety-related
function will be completed. The l-hour qualification requirement is based on
the acceptance of a type test for a single unit and the spectrum of accidents

(small and large breaks) bounded by the single test."

2.2.5 DEFERMENT OF QUALIFICATION REVIEW

Supplement 3 to IE Bulletin 79-01B [l4] permits the submittal of
qualification documentation regarding the TMI Action Plan equipment and the
equipment required to achieve and maintain.a cold shutdown condition to be

delayed as follows:

fi . ‘ 2-3
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o "Qualification information for installed TMI Action Plan equipment
must be submitted by February 1, 198l.

o oQualification 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.

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

o 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. :

o The qﬁalification information for equipment required to achieve and
maintain a Cold Shutdown condition ... will not be submitted later
than February 1, 1981." ’

2.2.6 TEST SEQUENCE
(DOR Guidelines Section 5.2.3) .

Supplement 2 to IE Bulletin 79-01B (13] provides the followidg

additional criteria:

"Sequential testing requirements are specified in NUREG-0588 and the DOR

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. 1If testing of a given component has been scheduled but not initiated,
the test sequence/program should be modified to include aging..

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

2.2.7 RADIATION .
* (DOR Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitem 2)

Supplement 2 to IE Bulletin 79-01B [13] 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

: .
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LCCA events inside containment (100% noble gases/50% iodine/l% partic-
ulates). These methods consider the radiation source term resulting from
an event which completely depressurizes the primary system and releases
the source term inventory to the containment.

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

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

NUREG~0588 also provides the radiation source term to be used for
gualifying equipment following non-LOCA events both inside and outside
containment (10% noble gases/10% iodine/0% particulates).

wWhen 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
Cutside:-Containment NUREG-0578 NUREG-0588
(100/50/1 (L0/10/0
in RCS) [*] in RCS)
Inside Containment Larger of =
NUREG-0588 NUREG-0588
(100/50/1 . (10/10/0
in containment) A in RCS)
or
NUREG-0578
(100/50/1
in RCS)

Gamma equivalents may be used when consideration of the contributions 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."

*The numbers in parentheses represent % noble gases/% iodine/% particulates.
RCS means reactor coolant system.
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3. METHODOLCGY USED BY FRC

The Licensee, Power Authority of the State of Naw York, listed an
extensive number of safety-related electrical equipment items* in various
locations of Indian Point Unit No. 3 in its submittals to the NRC (1,6,9]. FRC
analyzed the Licensee's listing and grouped together all identical equipment
items located within plant areas that are exposed tc the same environmental
service conditioné. This analysis reduced the list :zo 61 diffegent equipment
items that formed the basis for the review. 1In this report, the term
"equipment item" refers to a specific.type of electrical equipment, designated
by manufacturer and model, which is representative of alllidentical equipment
in a plant area exposed to the same environmental service conditions (e.9.,
Flow Transmitter, Fischer & Porter, Model 10B2496, located within
containment). Appendix A contains the environmental service conditions for
each location, Appendix B contains the tabulation of the equipment items, and
Appendix C lists the plant systems and display instruments identified by the

Licensee and the NRC as being essential to safety.

Using the list of safety-related electrical equipment items, FRC reviewed

each equipment item in relation to:

o NRC DOR Guidelines, as modified by NRC staff interpretations

o Licensee definition of harsh service environments (Appendix A)

o results of plant visit and equipment inspection

o qualification documentation

o analysis and/or justification of qualification

o Licensee-proposed remedies for qualification deficiencies

o Licensee-stated position concerning system or component function.

Topics not within the scope of FRC evaluation are:

o completeness of the Licensee's listing of safety-related equipment

o acceptability of Licensee-provided environmental service conditions.

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

3-1
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.The initial results of FRC's review of the equipment environmental
documentation were issued to NRC as a Draft Interim Technical Evaluation
Report (DITER) on September 9, 1980 [16). Qualification data summary forms
"used to summarize salient data compi;ed from the various information sources

were included in the DITER.

In developing the present final Technical Evaluation Report (TER), FRC
used the DITER and the Licensee submittals and qualification reference

documents [1,2,3,6,9,10]. This information was analyzed by FRC to determine:

o what specific response was made to the FRC DITER
o whether the Licensee made any changes to the initial submittal

o what additional information was supplied (e.g., analysis, test report,
or justification for qualification)

o whether any changes were made in the environmental conditions

© whether any equipment was added or deleted.

All information was reviewed by FRC for conformance to the NRC criteria
referenced in Section 2 of this report. As requested by the NRC, all
qualification information developed in the Equipment Environmental
Qualification (EEQ). program was used by the FRC reviewers, whether referenced
by the Licensee or not. The qualification data summary forms were updated as
appropriate and were then used to identify deviations from NRC criteria and
the Licensee's qualification program. The final TER text was written '
primarily to address these deviations from the criteria. 1Items or test
results notbspecifically cited by FRC implicitly satisfy the qualification

criteria.

Upon completion of the final review for each equipment item, FRC
developed an overall evaluation of the component and a specific conclusion
with respect to its qualification. At the NRC's request, suggested
recommendations were made to resolve questions of deficient qualification.
Based on the FRC conclusion, each equipment item was assigned to one of the
generic qualification categories provided by the NRC. The NRC category

descriptions follow,

3-2
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NRC CATEGORIES AND DEFINITIONS

o NRC Category'I.é'
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES

This category includes equipment items which are fully acceptable on the
basis that all applicable criteria defined in the DOR Guidelines are satisfied
and that the equipment has been found to be gqualified for the llfe of the
plant.

O NRC Category I.b
EQUIPMENT WITH ACCEPTABLE DEVIATIONS FROM THE DOR GUIDELINES

This category includes equipment items which do not satisfy one or more
of the applicable criteria defined in the DOR Guidelines; however, sufficient
information has been presented to determine that the specific deviations are
acceptable, and the equipment has been found to be qualified for the life of
the plant.

0 NRC Category II.a
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES 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 are satisfied with
the exception of the qualified life criterion.. With respect to qualified
1ife, the equipment items have been found to have a qualified life which (1)
is limited to a time interval less than plant life, (2) has not been
adequately established in terms of calendar time, or (3) has not been
evaluated by the licensee.

o NRC Category II.b
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES WITH THE EXCEPTION OF QUALIFIED LIFE PROVIDED THAT SPECIFIC
MODIFICATIONS ARE MADE

This category includes equipment items which will be acceptable and will
satisfy all applicable criteria defined in the DOR Guidelines with the
exception of qualified life provided that specific modifications are made on
or before the designated date. When the modifications are .complete, the
equipment can be considered qualified with the exception of qualified life.
With respect to qualified life, the equipment items have been found to have a
qualified life which (1) is limited to a time interval less than plant life,
(2) has not been adegquately established in terms of calendar time, or (3) has
not been evaluated by the Licensee.

"TFEE : 3-3
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o NRC Category II.c

EQUIPMENT FOR WHICH DEVIATIONS FROM THE DOR GUIDELINES ARE JUDGED
ACCEPTABLE WITH THE EXCEPTION OF QUALIFIED LIFE

This category includes equipment items which do not satisfy one or more
of the applicable criteria defined in the DOR Guidelines; however, either (1)
sufficient bases have been presented to allow a determination that the
specific deviations are judged to be acceptable with the exception of the
gualified life criterion, or (2) the specific deviations are judged to be
acceptable with the exception of the qualified life criterion based on review '
of the applicable qualification documentation associated with the overall
equipment environmental qualification program. With respect to qualified
life, the equipment items have been found to have a qualified life which (1)
is limited to a time interval less than plant life, (2) has not been
adequately established in terms of calendar time, or (3) has not been
evaluated by the licensee.

© NRC Category III
EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

This category includes equipment items which are exempt from qualifi-
cation on the basis that (1) the equipment does not provide a safety function
(L.e., should not have been included in the equipment list submitted by the
licensee), or (2) the specific safety-related function of the equipment can be
" accomplished by some other designated equipment that is fully qualified. 1In
addition, any failure of the exempt equipment must not degrade the ability of
qualified equipment to perform its required safety-related function. )

o NRC Category IV.a
EQUIPMENT THAT HAS QUALIFICATION TESTING SCHEDULED BUT NOT COMPLETED

The qualification of equipment items in this category has been judged
deficient or inadequate based upon review of the documentation provided by the
licensee, However, the licensee has stated that the equipment item is
scheduled to be tested by a designated date. The results of the testing will
dictate the specific qualification category of the equipment item.

O - NRC Category IV.b

EQUIPMENT FOR WHICH QUALIFICATION DOCUMENTATION IN ACCORDANCE WITH THE
GUIDELINES HAS NOT BEEN ESTABLISHED

The qualification of equipment items in this category is deficient or
inconclusive based upon review of the documentation provided by the licensee.
This equipment is judged to have a high likelihood of operability for the
specified environmental service conditions; however, complete and auditable
records reflecting comprehensive gualification documentation have not been
made available for review.
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O NRC Category V
. EQUIPMENT. THAT IS: UNQUALIFIED

The DOR Guidelines reguire that complete and auditable records reflecting
a comprehensive gualification methodology and program be referenced and made
available for review of all Class lE equipment.

The qualification of equipment items in this category has been judged to
be deficient or inadequate, based upon review of the documentation provided by
the licensee. The extent to which the equipment items fail to satisfy the
criteria of the DOR Guidelines can be categorized as follows: (1) documen-
tation reflecting qualification as specified in the DOR Guidelines has not
been made available for review, (2) the documentation is inadequate, or (3)
the documentation indicates that the equipment item has not successfully
passed the required tests.

O NRC Category VI
EQUIPMENT FOR WHICH QUALIFICATION IS DEFERRED

This category includes equipment items which have been addressed by the
licensee in the equipment environmental qualification submittals; however, the
qualification review of this equipment has been deferred by the NRC in
accordance with criteria presented in Sections 2.2.3 and 2.2.5 of this
report. :
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4. TECHNICAL EVALUATION

General observations concerning the Licensee's approach to qualification
are included in Section 4.1. Sections 4.2 through 4.7 identify the equipment
.items placed in each of the major NRC gqualification categories in accordance
with FRC's technical evaluation of the Licensee's documentation. The results

of the evaluation are summarized in Section 4.8.

The technical evaluation of each equipment item is documented in the

following format:

o Original Text Taken From Draft Interim Technical Evaluation Report
— 0 Licensee Response
o FRC Evaluation

© FRC Conclusion.

All equipment item* numbers are associated with the information presented -

‘ in References 1 and 9.

4.1 METHODCLOGY USED BY THE LICENSEE

The Licensee's submittal (1] contains a brief discussion cf the basic
approach and methodology used in preparing the data and information
submitted. The review by FRC has generated the following observations and
comments. 7

4.1.1 COMPLETENESS OF EQUIPMENT LIST

The Licensee has opted to defer the qualification review of electrical
equipment associated with (1) TMI Lessons Learned and (ii) cold shutdown

requirements, in accordance with Section 2.2.5 of this report. Also, the

* In this report, the term "equipment item" refers to a specific type of
electrical equipment, designated by manufacturer and model, which is

o representative of all identical equipment in a plant area exposed to the
same environmental service conditions (e.g., Flow Transmitter, Fischer &

. Porter, Model 10B24%96, located within containment).

/F :  4-1
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Licehseevhas chosen to include only equipment subjected to severe service

conditions as a result of postulated accidents. The qualification review of
the equipment located where it is subjected to "mild" environmental service
conditions also is deferred>(see Section 2.2.3), and the Licensee has not
identified the equipment in this category. 1In addition, the Licensee has
neither fully defined what is regarded as "severe service conditions" nor
fully justified the selection of the plant areas considered to have a "mild"

environment.

The following equipment may be subjected to "harsh" environments, but was
not included in the Licensee's equipment list [l]; it was identified in the

DITER {l16] although not addressed in the Licensee's respoﬁse.

o sensor, wiring, and controls in the system that senses a HELB in the
auxiliary pump room and acts to isolate the steam supply line (see the
discussion in Section D.1 of Appendix D)

o cables and cable splices, terminal blocks, and connectors located
outside of containment

o temperature detector, pressure switch, terminal blocks, and splices
associated with the hydrogen recombiner.

FRC assumes that other equipment items not listed in References 1 and 9
(e.g., inverters, motor control centers, and switchgear) are located in areas

of the plant that do not experience "harsh" environments.

4.1.2 ENVIRONMENTAL SERVICE CONDITIONS
4.1.2.1 TEMPERATURE AND PRESSURE INSIDE CONTAINMENT

The Lieensee has used the temperature/pressure profiie curves based on a
large~break LOCA as the "worst-case" aceident for evaluating the gqualification
of equipment in this program. The NRC independently assessed the short- and
long=~term temperature ptofilee within containment {1l] and stated that'the
Licensee's eemperature/pressure profiles are acceptable for the purposes of
this accelerated environmental qualification review. The NRC also calculated
somewhat higher peak conditions (268°F/44 psig) and suggested that the
Licensee should note Ehat some margin in its qualification effort would be

prudent.
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4.1.2.2 TEMPERATURES' IN LOCATIONS OUTSIDE CONTAINMENT

As'noted previously, the Licensee has not fully'justified the temperature
conditions claimed for the various areas outside containment. For the
present, except for the auxiliary pump room and the steam and feedline
penetrations area, FRC has based this EEQ review on the temperature conditions
claimed by the Licensee and given in Appendix A of this report. If a
subsequent review discloses that the temperature conditions in various
locations are more sSevere, (e.g., because of HVAC system limitations), further
evaluation of the equipment in these locations will be required. In
particular, the Licensee states that the temperatures in all areas outside of

containment are "ambient™ or "negligible change," even under HELB conditions.

The Licensee acknowledges that a short=-term temperature transient will
occur in the auxiliary pump room and the steam and feedline penetrations

area. For the former location, this transient is quantified as being only 5

‘minutes in duration. As explained more fully in Section D.l of Appendix D,

FRC does not agree with the stated conditions because they are based on the
proper. functioning of equipment for which qualification has not been

established. For the latter location, the Licensee has stated that the only
change from normal environmental conditions in this location as the result of

a HELB is a 0.42 psi pressure increase, based cn a large break leading to a
rapid pressure rise that causes the metal sidin§ on the building to be blown
open. The Licensee has not provided any evidence that the temperature
increase is negligible for other than large break events. The HELB conditions
cited fof other operating PWR plants reviewed by FRC have been based on
saturated steam conditions existing for periods of up to an hour or more. For
this review, therefore, FRC has used a temperature condition of 213°F for 20
minutes for both the auxiliary pump room and steam and feedline penetrations
area. (This corresponds to accidents involving other ﬁhan large breaks, in
which the maximum pressure conditions stated by the Licensee are reached
relatively slowly.) The Guidelines require that qualification be demonstzéted
under accident conditions for a period of one hour plus the expected operating

time.
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4.1.2.3 NUCLEAR RADIATIONS

The radiation dose levels within containment cited by the Licensee in
Reference 1 are based on gamma radiation alone and do not include the beta
contribution. The Licensee has not established that the beta radiation is
reduced to insignificant levels (either by shielding or by other means for all
of the equipmént). also, as inoted in the DITER, Reference 7 (prepared for ‘
Indian Point Unit 2) lists higher dose levels for many equipment items. The

Licensee [9] takes exception to FRC's reference to a report prepared for

another plant; however, the response fails to address the question regarding
the correct. choice of dose levels on which to base the EEQ review. (FRC has
not implied that the values in Reference l are wrong, only that the discrep-

ancy in values should be addressed.)

4.1.3 AGING AND QUALIFIED LIFE
The Licensee has stated:

"An aging and qualified life program is ongoing at Indian Point No. 3.
All the suppliers have been contacted and given the model numbers and

serial numbers of their supplied equipment. The vendors are supplying
bills of material for this equipment. When the bills are received, the

material is reviewed and the effects of radiation and thermal aging is
determined from the data that is. available for the material.”

The Licensee has not adequately addressed the related topics of aging and

qualified life. The DOR Guidelines require that the Licensee:

o establish (numerically) the qualified life for all equipment items
containing components susceptible to degradation by heat and radiation

o implement programs to review detailed surveillance and maintenance
records to assure that equipment that exhibits age-related degradation
is identified and replaced (or modified) as necessary.

Qualified life is the maximum time period of normal service, under
épecified conditions, for which it can be demonstrated that the functional
capability of the equipment at the end of the period is still adequate for it
to perform its specified safety function(s) for applicable design basis
events. The qualified life may be contingent on implementation of a specified

maintenance program. It is acceptable for the qualified life of some
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subcomponents of an equipment item to be ;ess than the qualified life of the

item itself, provided a program for replacement of such subcomponents at

intervals not exceeding their qgalified lifetimes is specified and fulfilled.

The qualified life of an equipment item may be changed during its installed
life when justified by new information that permits a reanalysis of the

gualification program.

Establishing the qualified life for equipment is a technically
challenging task because of the paucity of infofmation concerning the
degradation of materials and components under long-térm exposure to the
environmental service conditions of a nuclear power generating station. Aas
discussed more fully in Reference 17, with the possible exception of certain
simple materials, there is no rigorous basis for establishing equipment
qualified lifetimes for periods approaéhing an installed lifetime of 40
years. Furthermore, applicable informatipn regarding possible long~-term
synergistic effects of temperature, humidity, nuclear radiaticons, etc., is

extfemely limited.

In accordance with the Guidelines in this program, the licensees are

required to establish a qualified life.for equipment subject to thermal and
radiation aging. In addition, surveillance, maintenance, and replacement

programs should be established for equipment that may be subject to age-
related degradation. The licensees' should review the qualified life values
and the present installed life of the equipment to determine a replacement
schedule for each equipment item (or subcomponents thereof). As noted above,

these schedules may be revised as new information becomes available.
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4.2 EQUIPMENT QUALIFIED FOR PLANT LIFE

This section includes equipment'items_which are fully acceptable on the
basis that (1) all qualification criteria defined in Section 2 of this report
are satisfied or {2) sufficient data exist to determine that specific

deviations are acceptable.

4.2.1 NRC Category I.a
EQUIPMENT THAT FULLY SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DCR
GUIDELINES
The equipment items in this section are fully acceptable on the basis
that all applicable criteria defined in the DOR Guidelines are satisfied and

the equipment has been found to be qualified for the life of the plant.

For Indian Point Unit No. 3, no equipment falls within this category.

4.2.2 NRC Category I.b _
"EQUIPMENT WITH ACCEPTABLE DEVIATIONS FROM THE DOR GUIDELINES
The equxpment items in this section do not satisfy one or more of the

applicable criteria defined in the DOR Guldellnes, however, suff1c1ent
information has been presented to determine that the specific deviations are

acceptable and the equipment has been found to be qualified for the life of
the plant.

For Indian Point Unit No. 3, no equipment falls within this category.
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4.3 EQUIPMENT QUALIFIED WITH RESTRICTIONS

| This section includes ééuipﬁéht‘items‘thaé are acceptable on the basis
that (1) all applicable criteria defined in Section 2 of this report are
satisfied with the exception of the qualified life criterion; (2) the
equipment requires specific modification which, when completed, will establish
qualification with the exception of satisfying the éualified life criterion;
or (3) with the exception of satisfying the qualified life criterion,
deviations from the criteria presented in Section 2 have been found to be

acceptable,

4.3.1 NRC Category II.a

EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR

GUIDELINES WITH THE EXCEPTION OF QUALIFIBD LIFE

The equ1pment items in this section are acceptable on the basis that all

applicable criteria defined in the DOR Guidelines are satisfied with the
excéption of the qualified life criterion. With respect to qualified life,
the equipment items have been found to have a gqualified life which (I) is
limited to a time interval less than plant life, (2) has not been adeqqateiy
established in ;erms of calendar time, or (3) has not been evaluated by thé‘

Licensee.

4.3.1.1 Equipment Item No. l8A
Solenoid valves Located in the Pipe Penetrations Area
Automatic Switch Co. (ASCO) Model NP-831l6
Actuates Containment Pressure Relief valves (PCV-~-1191, 1192)
(Licensee Reference 2.8) ’ '

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.9):

The Licensee's reference is a proprietary test report describing a
qualification program conducted for a number of ASCO valves. FRC's review of
this report has resulted in the following conclusions:

a. Of the valve models tested, the one with a model number that most
closely matches that of the installed equipment is sample No. 6,

solenoid enclosure, and normally closed operation. The Guidelines
require that the test specimen be the same as the equipment being
qualified. The Licensee did not present information describing the
installed item; a statement that it is identical to the test sample;
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or an analysis comparing the impact of deviations between the test
specimen's specific design features, materials, and production
procedures and those of the installed equipment. Therefore, an
independent conclusion cannot be reached regarding the extent to
which the results of the test program provide valid evidence of
qualification. The Licensee should provide certification that the
important features of the installed equipment are the same as those
of the test specimen.

b. The environmental and operational service condition parameters used
in the qualification test program exceeded those dictated by plant-
specific requirements in all cases except the of the steam
temperature/pressure profile. This deficiency is not regarded as
being significant. The Licensee submittal did not consider the
nuclear radiation dose resulting from (i) normal plant operations and
(ii) beta radiation (including the bremsstrahlung radiation it
creates while being attenuated). However, the test program included
a sufficiently large gamma radiation dose ( Mrd) that the other
dose contributions can be considered to have been accommodated.

c. The pre-aging simulated in the test program was intended to represent
an installed life (and hence a qualified life) of
ambient temperature. The ambient temperatures at the installed
locations within the plant are lower; hence, the qualified life is
longer. The Licensee should explicitly determine the qualified life
and establish a replacement schedule for the item if this lifetime is
less than the period for which the plant is licensed to operate.

LICENSEE RESPONSE:

The concern is that -the ASCO solenocid valve NP 8316A75E, which was
installed, differs from the tested model NP 831665E. The difference
between the valves is the size of the pipe connection and the orifice.
The concern of aging is on-going; however, since we have data to indicate
that the solenoid will perform its function for a minimum of 4 years, a
small replacement schedule is incorporated. This schedule will be

) modified as necessary when more data on aging is received.’

FRC EVALUATION:

As the Licensee has more fully identified the equipment model number, FRC
agrees that the cited reference is valid for this equipment item, In the

discussion of the cited reference in connection with Equipment Item No. 18B,

Because the
Licensee states there is neither steam nor spray nor submergence environment

in the pipe penetraticns area, this failure mode is not a concern for this
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equipment item. FRC interprets the Licensee Responss to indicate agreement

éhat at present the qualified life is 4 years.

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.a because adequate
evidence of qualification has been presented. The cualified life was
identified as 4 years by the Licensee.

4.3.1.2 Equipment Item Nos. 28A and 28B _
Limit Switches Located Within Containment (Z28A) and in the Pipe
Penetrations Area (28B) :
NAMCO Model EA-180 .
(Original Licensee Reference 2.9; Final Refarence 10.2)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.1.3):

The referenced qualification report is for a NAMCO Model EA-740-20000

limit switch, which is not the same as the installed equipment. FRC's evalua-

tion of the status of qualification for this item follows:

a. The Guidelines require that the test specimen be the same as the
equipment being qualified. The Licensee did not present an analysis
comparing the impact of deviations between the test specimen's
specific design features, materials, and production procedures, and
those of the installed equipment. Therefore, an independent
conclusion cannot be reached regarding the extent to which similarity
exists, and the validity of the cited test as evidence of '
qualification has not been established.

b. The Licensee has stated that this item is used for position
indications only or that a failure of the limit switch will not cause
the valve to change positions and is not required to perform a.safety
function. In addition, the air supply to tne valves located within
containment, on which some of these switches are mounted, is removed
during the accident. 1If the NRC concurs with the Licensee's
position, the equipment can be considered exempt from gqualification
requirements. ’ )

LICENSEE RESPONSE:
?Rc's concern is the comparison of the NAMCO EA-180 limit switch to the

EA-740. Enclosed is the qualification report from NAMCO Controls
covering the EA-180 limit switch. '

| .
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The switches are installed at Indian Point No. 3 with Conax connectors.
The connector is a sealed unit that was tested and qualified for use
inside containment. The connectors were thermally aged prior to being
radiated to 150 Mrads, LOCA tested to 340 (max.) and seismically tested
to 3 g's vertical and 3.5 g's horizontal. The LOCA test consisted of a
chemical spray consisting of Boron and NaCH with a 10.5 pH continued

for 24 hours before switching to demineralized water. After the 30-day
test, all results were satisfactory, and no observable deficiencies were
detected. ‘

'FRC EVALUATION:

Although these limit switches provide position indicatibn only, the
function of the switches is basically to provide the operator with an
indication of proper valve positioning. This is important because lack of
indication that the valve is closed could initiate an inappropriate action on

the part of the operator (refer to Sections D.5 and D.6 of - Appendix D.)

The test report (10.2] supplied by the Licensee demonstrates that the
conditions to which these limit switches would be exposed are envelopec by the

test condltlonsﬂ

The use of the Conax connector is considered satisfactory to seal the
switch intervals against steam entry as required by the manufacturer.

Y

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.a. The Licensee
should establish a conservative qualified life (see Section 4.1.3). (Note:
‘For FCV 1170 and 1172, FRC concurs with the Licensee that position lndlcatlon
is not required. See Section D.5 of Appendix D.)

4.3.1.3 EqUmeent Item No. 33
' Limit Switches Located Wlthln Contalnment
NAMCO Model EA-740

(Licensee Reference 2.9)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.1.8):

FRC has reviewed the referenced qualification report and notes the

following:
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The test specimen was a NAMCO Model EA-740-20000 limit switch, which
may be different from the model installed in the plant. Also, the
body of the limit switch used in the test was sealed to ensure that
no- steam entered the switch during the LOCA test. The Licensee
should ascertain that the electrical connections and covers of the
installed switches are sealed in the same manner. If not, the
referenced test report is not valid as evidence of qualification.
The Guidelines require that the test sSpecimen must be the same as the
equipment being qualified. The Licensee did not present an analysis
comparing the impact of deviation between the test specimen's
specific design features, materials, and production procedures and
those of the installed equipment. Thersfore, an independent
conclusion cannot be reached regarding the extent to which the two
units are similar, and the validity of the test as evidence of
qualification is inconclusive.

The Guidelines require that the possibility of degradation of the
materials used in the equipment be explicitly considered and that a -
qualified life period be established. This has not been done.

The environmental parameters in the test program fully envelop those
for the installed equipment. This provides qualitative confidence
that the equipment will perform adequately. :

.
The Licensee has stated that this item is used for position
indication only and that the air supply is removed from the valve to
which the switch is attached during the accident. If the NRC agrees

that the Licensee's position is valid, the equipment can be
considered exempt from qualification requirements.

LICENSEE RESPONSE: : , ‘ .

The switches are installed at Indian Point Mo. 3 with Conax connectors.
The connector is a sealed unit that was tested and qualified for use
inside containment. The connectors were thermally aged prior to being
radiated to 150 Mrads, LOCA tested to 340 (max.) and seismically tested
to 3 g's vertical and 3.5 g's horizontal. The LOCA test consisted of a
chemical spray consisting cof Boron and NaCOH with a 10.5 pH continuéd for
24 hours before switching to demineralized water. After the 30-day test,
all results were satisfactory, and no observable deficiencies were
detected. o -

Conax connectors were also used on the switches in Section 3.3.1.3
[4.3.1.2 of this report].

/
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FRC EVALUATION:

FRC has reviewed the Licensee Reéponse and subsequent-information
identifying the Conax connectors as type N1100l1-33. The Licensee has
demonstrated that the NAMCO EA-740 limit switch is sealed to prevent entry of
steam into the limit switch. As noted in the DITER, type testing was
performed and established qualification to DOR Guidelines. However, no

gualified life was established as noted in FRC's DITER comments.

FRC CONCLUSION: .

This equipment item is assigned to NRC Category II.a. The Licensee
should establish a conservative qualified life (see Section 4.l1.3).

4.3.1.4 Equipment Item No. 44
. (Connectors Located Within Containment
Conax Model N11001-33
(Final Licensee Reference 10.4)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT:

1

Nong

LICENSEE STATEMENT (made in connection with Equipment Item No. 33):

.The switches are installed at Indian Point No. 3 with Conax connectors.
The connector is a sealed unit that was tested and qualified for use
inside containment. The connectors were thermally aged prior to being
radiated to 150 Mrads, LOCA tested to 340 (max.) and seismically tested
to 3 g's vertical and 3.5 g's horizontal. The LOCA test consisted of a
chemical spray consisting of Boron and NaCOH with a 10.5 pH continued for
24 hours before switching to demineralized water. After the 30-day test,
‘all results were satisfactory, and no observable deficiencies were
detected.

. conax éonnectors.were also used on the switches in Section 3.3.1.3
(4.3.1.2 of this report].

FRC EVALUATION:

The Licensee has identified the connectors as Conax type N1100l-33 and
stated. that Report IPS-409 ([10.4] applies. From review of the documentation

referenced by the Licensee, FRC has the following comments and conclusions:

A Civision of The Franilin instwte
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With regard to chemical spray, the test report describes testing with
and . spray, which fulfills the
Guidelines requirement,

The manufacturer states in the test report that test data base
configurations were established to qualify a series of conductor
modules and that the materials are identical and configurations
similar to production modules. Specifically, metal parts are
; sealants are ; conductor insulation is
; wire markers are ; and
. thermocouple-pair conductors are stated to be
representative of module construction type
connectors., -

The report notes that age conditioning was performed to simulate
normal operation. Radiation exposure to a dose was applied.

Seismic tests and LOCA testing were performed as recommended in IEEE

Stds 323-74 and 344-75. As recommended in IEEE Std 323-74, flame
tests were performed and data presented to demonstrate that the
modules. performed satisfactorily. Flame and seismic
tests are beyond the scope of this review. PFRC agrees that the LOCA
test and radiation exposure tests exceed the requirements for
LOCA/HELB for Indian Point Unit No. 3. FRC concludes that the tests

‘conducted exceed the Guidelines requirements.

The connector modules at Indian Point Unit No. 3 are Part No.
N-11001-32, while Report IPS-409 refers to as the part
number tested. However, Conax has stated that the

series designation was changed to N-11000- series designation for

standard identification and.that both designations refer to the same
conductor module assemblies. FRC therefore concludes that the
installed conductor modules are the same as the type tested.

FRC notes in Table 5.3.1 of report IPS-409 that after aging,
irradiation, and LOCA simulation, the insulation resistance
increased, the helium leak rate increased, and the: voltage used in
the dielectric strength test was reduced so that the test values did
not agree with the specificatibq criteria of Table 3.2 of the test '’
report. Although these data show some degradation, FRC concludes

" that the conductor modules are satisfactory to meet Guidelines

requirements because the testing is more severe than required by the
Guidelines and the test deviations described above would not affect
the satisfactory.performance of the equlpment installed at Indian
Point Unit No. 3. : .
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FRC CONCLUSION:

This item‘is'assigneﬂ to NRC Category II.a. The Licensee should .
establish a conservative gqualified life for this item (see Section 4.1.3). -

4.3.1. 5 Equipment Item Nos. 37A and 37B
Electro-Pneumatic Pressure Transducers Located in Steam/Feedline
Area and the Auxiliary Pump Room
Fisher Controls Company, Type 546
37A: AFW Flow Control Valves (FCV-405 A, B, C, and D; 406 A, B, C,
and D)
37B: MS Atmospheric Relief (PCV-1134, 1135, 1136, and 1137)
{Licensee Reference 2.13)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL'EVALUATION REPORT (3.3.2.18):

This reference is an excerpt from a brief laboratory report thai indicates
the results of a steam exposure test in which no pre-aging was done. The
Licensee has not stated the temperature that may result from a steam line break
.in the penetfation area, so FRC has assumed a temperature profile in crder to.
have a reasonable basis for making a quantitative evaluation. FRC also notes
that Fisher Catélog indicates that the normal operating temperature for
this device is -  to .

The reéuits of FRC's réview of the cited test report follbw:

a. The environmental parameters used in the steam exposure test exceed
the expected service conditions by a wide margin.

b. The Guidelines state that aging of test specimens is not required if
the component does not contain materials known to be susceptible to
significant degradation due to thermal or radiation aging. The
materials used in this equipment have not been identified, and the
period of qualified life has not been established.

LICENSEE RESPCNSE:

fNo response provided in Reference 9,]

FRC EVALUATION:

As previously stated, this equipment was tested in a steam environment by

" the manufacturer. The testing envelops the conditions identified in Appendix A
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of this report for the auxiliary pump room and steam/feedline area. The
requirements of the DOR Guidelines are satisfied except for agingAahd

qualified life (see Secticn 4.1.3).

FRC CONCLUSION:

This équipment item is assigned to NRC Category II.a. A conservative
qualified life should be established (see Section 4.1.3).

4,3.2 NRC Category II.b N
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES WITH THE EXCEPTION OF QUALIFIED LIFE PROVIDED THAT SPECIFIC
MODIFICATIONS ARE MADE :

The equipment items in this section will be acceptable and will satisfy
all applicable criteria defined in the DOR Guidelines with the exception of
qualifiéd life provided that specific modificatiéns are made on or before the
designated date. When the modifications are complete, the equipment can be
considered qualified with the exception of the qualified Life criterion. With
respect to qualified life, the equipmené items have been found to have a

gqualified life which (1) is limited to a time interval less than plant life,
(2) has not been adequately established in terms of calendar time, or (3) has
not been evaluated by the Licensee. '

4,3,2.1 Equipment Item No. 423
Hydrogen Recombiner Panel Located in the Pipe Penetrations Area
Westinghouse Electric Corporation, Model Not Stated
(Licensee reference not cited) ’

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.23): .

The Licensee states that this equipment is to be moved to an area with a
less harsh environment, presumably because of limitations on personnel access
[8], and that the control panel does not have materials with radiation
exposure degradation thresholds lower than the speéified valde at the
presethlocation of this equipment., The Licensee did not provide a Bill of
Materials to enable an independent vérification to be made, and has not
provided any . information regarding aging degradation of the materials or the
environmental parameters at the new loéation, as 1s required by the Guidelines,

This information should be provided for review..
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LICENSEE RESPONSE:

The hydrogen recombiner control panel area is to be shielded from this
radiation source. This shielding will decrease the exposure in the area
to 4.0.x 102 rads; hence, we consider this area non-hostile.

It is worth noting that NUREG-737 issued on October 31, 1380 will reduce
the radiation expected in the area of the Hydrogen Recombiner Control
Panel. Based on a complete analysis of the fields, we may not need to
.shield the piping below the panel which is the source of radiation. If
this becomes the case, we will revise the Environmental Qualification
Submittal to reflect change. '

FRC EVALUATION:

The Licensee has responded that the panel will be provided with a
radiation shield to reduce its exposure to 400 rd unless NUREG-737 relaxes the
radiation qualification requirements for the panels. The equipment will not

be subjected to a harsh environment during a LCCA or MSLB inside containment.

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.b because the ‘Licensee
is committed to possible modification involving the shielding of the control
panel from radiation in order to eliminate its harsh environmental service
conditions during a postulated LOCA or MSLB inside containment. The Licensee
has not provided a statement on the qualified life of the panel and this
should be addressed (see Section 4.1.3).

.~ 4.3.2.2 Equipment Item No. 27
"Solenoid Valves Located in the Pipe Penetrations Area
Lawrence Model 629BC85PS
 Actuates Hydrogen Recombiner Isolation Valves (IV-2a, 2B,
3a, 3B, 5A, and 5B)
(Licensee reference not cited)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.13):

The Licensee states that these valves are required to function for an
extended périod'following a-LOCA, but that they do not contain materials
susceptible to degradation at the nuclear radiation integrated dose levels
expeéted at their mounting point. The Licensee has not identified the

materials used, so an independent determination of this conclusion cannot be
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made. .Also, the following Guidelines requirements have not been addressed:
aging degradation has not been considered; qualified life has not been

established; and a program has not been established to ascertain whether any

in-service failures during the installed life of the equipment are the result

of aging degradation.

LICENSEE RESPONSE:

We are designing a shield for the source of radiation that will degrade
the environment in the location of the Hydrogen Recombiner Control

Panel. Therefore, the associated shielding analysis yielded a total
integrated dosage less than initially reported in cur April 28, 1980
submittal. The new dosage will be 400 rads. Hence we consider this area
non-hostile. ‘

FRC EVALUATION:

The pfoposed plant modification is satisfactory provided (i) it does
reduce the radiation exposure by a factor of approximately 100, and (ii) it
does not lead to overheating of the solenoids by restricting free air movement
past them to dissipate heat. The Licensee has not made an assessmeﬁt of aging
degradation. The Guidelines require an assessment of agihg degraéation,
considering the long-term exposure to temperature and humidity and, from this,
an explicit determination of the qualified life on a conservative basis.

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.b. The proposed
addition of radiation shielding will eliminate the possibility of degradation
induced as the result of exposure to nuclear radiations. The effect of the

~ added shielding on the local ambient temperature and the qualified life should

be established. The Licensee should determine the qualified life of .
non-metallic parts based on manufacturer's recommendations so that proper
maintenance can be scheduled and performed. '
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4.3.2.3 Equipment Item No. 32B
Limit Switches Located in the Pipe Penetrations Area
Micro Switch Model EXHAR-3 - :
(Licensee reference not cited)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.1.7):

The stated design basis event environment deviates from ambient
conditions only by a 30-day exposure of 0.02 Mrd accumulated dose. 1In
Appendix C of the DOR Guidelines, the threshold level of radiation damage for
materials typical of those used in a limit switch is 0.1 Mrad. In addition,
the Licensee states that the limit switch is for position indication only.
Provided that the NRC agrees that the valve position indication is not a’

safety function, FRC finds that qualification is not required for this item.

LICENSEE RESPONSE:

We are designing a shield for the source of radiation which will degrade
the environment in the location of the Hydrogen Recombiner control

panel. This yields a decrease in the exposure to the.limit switch to
400 rads. This is a significant change in the exposure to-the equipment;
hence, we consider this area non-hostile. : '

FRC EVALUATION:

These limit switches provide indication that the valves have closed upon
receipt of a containment isclation signal. This information is significant in
the mitigation of potential accidents in that the operators need indication as
to whether or not containment isolation valves have performed their safety
function. FRC agrees that shielding is a desirable modification to minimize

radiation exposure.

FRC CONCLUSION:
This item is assigned to NRC Category II. b because the Licensee has

committed to shield this item. The Licensee should establish a conservatlve
qualified life for this item (see Section 4.1.3).
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4.3.3 NRC Category II.c
EQUIPMENT FOR WHICH DEVIATIONS .FROM THE DOR GUIDELINES ARE JUDGED
ACCEPTABLE WITH THE EXCEPTION OF QUALIFIER LIFE .

The equipment items in this section do not satisfy one or more of the
applicable criteria defined in the DOR Guidelines; however, either (1)
sufficient bases have been presented to allow a determination that tﬁe
specific deviations are judged to be acceptable with the exception of the
qualified life criterion, or (2) the specific deviaﬁions are judged to be
acceptable with the exception of the qualified life criterion baéed on review
of other applicable qualification documentation associated with the overall
equipment environmental qualification program. Wlth respect to quallfled '
life, the equipment items have been found to have a qualified life whlch (1)
is limited to a time interval less than plant life, (2) has not been
adequately evaluated in terms of calendar tlme, or (3) has not been evaluated

by the Licensee.

4,3.3.1 Equipment Item Nos. 1, 2, and 3
' Motorized Valve Actuators Located Within Containment
1: Limitorque Model SMB-00 with Class H Motor Insulation
Actuates HH Injection Valves (MOV-856A through H, J, K),
Filter Dousing Valves (MOV-856A through H, J, K); -
Recirculation Pump Discharge Valves (MOV-1802A, B),
RHR Isolation Valves (MOV-745A, B):
RHR Flow Control Valves (MOV-1863A, B)
2: Limitorgue Model SMB-0 with Class H Motor Insulation
) Actuates Recirculation Spray Valves (MOV-889A, B)
-3: Limitorque Model SMB-3 with Class H Motor Insulation
Actuates RHR Exchanger Isolation Valves (MOV-746, 747, 899A, B)
(Licensee References 2.1, 2.2, 2.20, 2.21; Added
Final Reference 10.1)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.1):

Reference 2.1 contains a test report for a Limitorque actuator with
a - motor (Class H insulation). Reference 2.2 is a test report for a
Limitorque SMB-0 actuator with a Reliance motor (Class RH insulation).
References 2.20 and 2.21 are letters that provide justifiéatiohs for
extrapolating the results from tests on units with Reliance motors to units
with Peerless motors with Class H insulation. An attachment to Reference 2.21

indicates that a material evaluation was conducted, but the details of this
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evaluation were not made available. No conclusions can be drawn from these

latter two incomplete references.
- FRC has reviewed References 2.1 and 2.2 in detail and notes the following:

a. Although the test reported in Reference 2.2 was quite comprehensive
{including thermal aging, load cycling, nuclear radiation, and 30-day
steam/chemical spray exposure) and the test unit's performance was
satisfactory, the validity of the cited test as evidence of
qualification has not been established. The Guidelines require that
the test specimen be the same as the equipment being qualified. The
Licensee did not present an analysis comparing the impact of
deviations between the test specimen's specific design features,
materials, and production procedures and those of the installed
equipment. Therefore, an independent conclusion cannot be reached

. regarding the extent of similarity.

b. Also, although the test specimen used in the test reported in
Reference 2.1 was the same as (or closely similar to) Equipment Item
No. 2, it is obviously different than Item Nos. 1 and 3. 1In
addition, the following deficiencies are noted:

o The actuator was not subjected to thermal aging. The Guidelines
state that thermal aging of test specimens is not regquired if the
component does not contain materials known to be susceptible to
significant degradation due to aging. The materials used in this
equipment have not bteen identified.

o The actuator was not exposed to nuclear radiation to simulate LOCA
conditions, nor was information submitted to demonstrate that the
materials used would not be degraded by exposure to nuclear
radiation, as is required by the Guidelines.

o There were of the unit during the test.

LICENSEE RESPONSE:

The main concern is that the equipment tested was not an exact duplicate
of the equipment installed. In Report B00S8 [10.l], which we believe is
already in Franklin Research Center's possession, the subject of thermal
aging of the actuator is addressed and shown to be acceptable., The
subject of exposure to radiation of the actuator is also addressed in
B00S5S8 satisfactorily. : ‘

FRC EVALUATION:

‘'Reference 10.1 (Limitorgque Repbrt B0058) provides a generic discussion of

Limitorque's approach to qualification of its equipment. This report states: ‘
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"The qualification of the Limitorque Size SMB-0, as reported in the
documentation of each of the four tests, was used to generically gqualify
all sizes of Limitorque operators for the environmental test conditions
in accordance with IEEE 382-1972. The Size SMB-0 actuator is an average
mid-size unit, and all other sizes of the type SMB, SB, SBD AND SMB/HEC
are also deemed qualified. All sizes are constructed of the same
materials with components designed to equivalent stress levels, same
clearances and tolerances with the only difference being in physical size
which varies corresponding to the differences in unit rating."

For this equipment, FRC accepts the validity of the approach by Limitorque of

qualifying a generic "family" of different size units based upon the tests of

the mid-range size.

The Licensee has not assessed aging degradation. The Guidelines require
that this be done, considering the long-term exposure to temperature and

humidity. The Licensee should establish a conservative qualified life.

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.c because, while FRC
believes qualification can be established for a period less than the licensed
life of the plant, the Licensee has not obtained information from the
manufacturer that confirms that the cited references apply to the equipment

installed in the plant. Such confirmation should be obtained and the Licensee
should analyze the aging data for the components of the equipment and from

this establish a conservative gqualified life (see Section 4.1.3).

4.3, 3 2 Equipment Item Nos. 4A and 4B
Motorized Valve Actuators Located in the Pipe Penetrations Area (4A)
and Safety Injection Room (4B)
Limitorque Model SMB-0 With Class B Motor Insulation
4A: Actuates Containment Sump Stop Valves (MOV-883A,B)
and BIT Discharge Valves (MOV-1833A,B)
4B: Actuates BIT Injection Valves (MOV-1852A,B)
(Licensee References 2.1 and 2.19)

ORIGINAL TEXT TAKEN FROM CRAFT INTERIM TECHNICAL ZVALUATION REPORT (3.2.1):

Reference 2.1 contains a test report for an actuator with a
motor with Class B insulation. Reference 2.19 is a test report for an
SMB-0 actuator with a Reliance motor with Class B insulation. The test

sequence of Reference 2.1 is more severe than that of Reference 2.19, and is’

=
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more severe than required to simulate the expected envircnments in the areas

where this equipment iS'locaEed.

Reference 2.19 reports a test which reflects current practice
in qualification testing; therefore, it is preferred as evidence of qualifi-
cation. The environmental parameters, aging considerations, and other aspects
of the test program were more than a&equate to demonstrate qualification for
these equipment items. FRC therefore concludes that the requirements of the

Guidelines have been satisfied.

LICENSEE RESPONSE:

[No response provided in Reference 9.]

FRC EVALUATION:

The Licensee has not established that the cited references are directly
applicable'to this equipment; this can be done only by obtaining a statement
from Limitorque} However, from a general knowledge of this equipment and the
fact that the Licensee states that only the radiation exposure increases

significantly as a result of an accident, FRC believes that the Licensee will

be able to demonstrate conclusively that this equipment is qualified.

FRC recommends that the Licensee review the vendor's data on aging for
the electrical components in this equipment and make a conservative estimate

of qualified life.

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.c because, while FRC
believes qualification can be established for a period less than the licensed
life of the plant, the Licensee has not obtained information from the
manufacturer that confirms that the cited references apply to the equipment
installed in the plant. Such confirmation should be obtained and the Licensee
should also analyze the aging data for the components of the equipment and
from this establish a conservative gqualified life (see Section 4.1.3).
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4.3.3.3 Equipment Item Nos. 5A, 5B, 8, and 9
Motorized Valve Actuators Located in the Pipe Penetrations Area (5A
i . and 9) and Safety Injection Room (5B and 8)
5A & 5B: Limitorque Model SMB-00 with Class B Motor Insulation
SA: Actuates RHR Exchanger CW Supply Valves (MOV-822A,B), RCP Seal
Water Valve (MOV-222) HH Recirculation valves (MOV-888A,B), and
RCP CW Supply Valves (MOV-769,784,786,789,797; and FCV 625)
5B: ' Actuates SI Mini-Flow Valves (MOV-842, 843), HH SI Discharge
Valves (MQOV-8531A,B), and RWST Dischakge Valve (MOV-1810)
8: Limitorque Model SMB-000 with Class B Motor Insulation
‘Actuates SI Pump Suction Isolation Valves (MOV-887-3,B)
'9: Limitorque Model SMB-1 with Class B Motor Insulation
Actuates RHR Isolation Valve (MOV~744)
{Licensee References 2.1 and 2.19)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT {(3.3.1.1):

Reference 2.1 contains a test report for an actuator with a
motor with Class B insulation. Reference 2.19 is a test report for
an SMB-0 actuator with a Reliance motor with Class B insulation. The test
seqﬁence-of Reference 2.l is more severe than that of Reference 2.19, and is

P more severe than required to simulate the expected environments of the pipe
' . penetrations area.

Reference 2.19 reports a test which reflects current practice in gualification
testing; therefore, it is preferred as evidence of qualification. FRC has the -

following comments with regard to this reference:

a. The environmental parameters, aging considerations, and other aspects
of the test program were more than adequate to demonstrate
qualification for these equipment items.

b. The test'report is for a Limitorque model SMB-0-25 actuator with a
Reliance motor with Class B insulation. Although the Guidelines
require that the test specimen be the same as the equipment being
qualified, FRC believes the differences in construction would not have
affected the test results, because of the margins on the environmental
parameters used in the test program.

LICENSEE RESPONSE:

(No response provided in»Reference 9.] -
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The Licensee has not established that the cited references are directly

FRC EVALUATION:

applicable to this equipment; this can be done only by obtaining a statement
from Limitorque. However, from a general knowledge of this equipment and the
fact that the Licensee states that only the radiation exposure increases as a
result of an accident (all other environmental stresses are "nonharsh"), FRC
.believes the Licensee will be able to demonstrate conclusively that this

equipment is qualified.

FRC recommends that the Licensee review the vendor's data on aging for
the electrical components in this equipment and make a conservative estimate

of qualified life.

The Licensee has not cited Reference 10.1 for this equipment, but has
cited it for Equipment Item'Nos. 1, 2, and 3. FRC believes the Licensee
should cite this reference as evidence that the tests in the references

originally cited are applicable to larger and smaller MVA sizes.

FRC CONCLUSION:

This equipment item is assigned to NRC Category II.c because, while FRC
believes qualification can be established for a period less than the licensed
life of the plant, the Licensee has not obtained information from the
manufacturer that confirms. that the cited references apply to the equipment
installed in the ‘plant. Such confirmation should be obtained and the Licensee
should analyze the aging data for the components of the equipment and
from this establish the qualified life (see Section 4.1.3).

\

‘4,3.3.4 Equipment Item No. 7
Motorized Valve Actuators Located Within Containment
Limitorque Model SMB-2 with Class B Motor Insulation
Actuates Accumulator Discharge Isolation valves (MOV-894, A, B, C, D)
(Licensee References 2.1 and 2.19; added Final Reference 10.l])

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.2):

Reference 2.1 contains a test report for an actuator with a
Electric Co. motor with Class B insulation. Reference 2.19 is a
second test report for'an SMB-0 actuator with a Reliance motor with Class B

insulation. The test sequence of Reference 2.19 is not as severe as that
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required to simulate the expected environments within. the containment.

Therefore, the :esglts'of Reference 2.19 cannot be used as proof of.

quelification. With regard to Reference 2.1, FRC has the following comments:

a.

The test report is for a Limitorque Model actuator with a

motor with Class B insulaticon. The equipment
installed in the plant is not the same as the item tested. The
Guidelines require that the test specimen be the same as the
equipment being qualified. The Licensee did not present an analysis
comparing the impact of deviations between the test specimen's .
specific design features, materials, and production procedures and
those of the installed equipment. Hence, the validity of the cited
test as evidence of gualification has not been established.

The referenced test program consisted of high temperature functional
tests, a steam exposure including interim functional testing,
accelerated aging (stated to be equivalent to 40 years),

seismic test, a 150 open/close life-cycle test, and a
steam exposure that included *  boric¢c acid spray. '

'As a result of this test program,
Westlnghouse (Ln Licensee Reference 2.1) stated that actuators with
Class B motor insulation will be supplied "where.only short term
(less than 12 hours) operation is required.” The Licensee has stated
that the required operating time for these equipment items is less
than 8 hours and that it is not normally used during an accident.
The NRC should determine the acceptability of the Licensee's
position. The Guidelines state ‘that a failure at any time during a
test should be considered inconclusive with regard to demonstrating
the ability of the component to functlon for the entire perlod prior
to the failure.

Licensee Reference 2.1 also states that another Class B motor (the
motor manufacturer was not stated; from the serial number FRC deduces
that this was a motor) was exposed to a radiation dose level
of . No difference in response was detected between this unit
and an identical one that was not irradiated. However, this
similarity of response included overheating, production of smoke, and
a transient open circuit during a severe test program involving 220~V
operation {instead of 440 V, as in.the plant), 45 forward and reverse
(£/r) cycles while at room temperature, and 45 £/r cycles at
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ambient. 1In order to use this test to establish qualification for
. the- installed units, the Licensee: should provide an.analysis
demonstrating that the materials are the same in both the

motor installed in the units in the plant and the motor that was
irradiated to : in the test. :

LICENSEE RESPONSE:

With respect to the replacement of the motor operators committed,
Limitorque Report B0058 [10.1]) again addresses the difference in the
tested units and units which are to be installed.

FRC EVALUATION:

Reference 10.1 (Limitorque Report B0058) provides a generic discussion of
Limitorque's approach to qualification of its equipment. This report states:
“The qualification of the Limitorque Size SMB-0, as reported in the
documentation of each of the four tests, was used to generically qualify
all sizes of Limitorque operators for the environmental test conditions
in accordance with IEEE 382-1972. The Size SMB-0 actuator is an average
mid-size unit, and all other sizes of the type SMB, SB, SBD and SMB/HBC

are also deemed qualified. All sizes are constructed of the same
materials with components designed to equivalent stress levels, same

clearances and tolerances with the only difference being in physical size
which varies corresponding to the differences in unit rating.”

For this equipment, FRC accepts the validity of the approach by Limitorque of
qualifying a generic "family" of different size units based upon the tests of

the mid-range size.

The Licensee has not assessed aging degradation. The Guidelines require
that this be done, considering the long-term exposure of this equipment to
'temperature, nuclear radiation, and other environmental parameters. The

Licensee should establish a conservative qualified life.

As discussed in Section D.4 of Appendix D, FRC agrees with the Licensee's
statement that the function of this equipment is accomplished early in the

accident scenario.
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FRC CONCLUSION:

This equipment item is assigned to NRC Category II.c because, while FRC.
believes qualification can be established for a period less than the licensed
life of the plant, the Licensee has not obtained information from the
manufacturer that confirms that the cit:d references apply to the equipment
installed in the plant. Such confirmation should be obtained and the Licensee
should analyze the aging data for the ccmponents of the equipment and from
this establish a conservative qualified life (see Section 4.1.3). '
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4.4 NRC Category III

.EQUIPMENT THAT IS EXEMPT FROM-QUALIFICATION. . _

The equipment items in this section are exempt from qualification on the
basis that (1) the equipment'doés not provide a safety function (i.e., should
not have been included in the équipment list submitted by the Licensee), or
(2) the specific safety-related function of the equipment can be accomplished
by some other designated equipment-which is fully qualified. In addition, any
failure of the exempt equipment must not degrade the ability of gqualified

equipmént to perform its required safety-related function.

4.4.1 Equipment Item No. 37C
Electro-Pneumatic Pressure Transducers Located in the
Pipe Penetrations Area
Fisher Controls Company, Type 546
‘Water Return Valves TCV-1104 and 1105
(Licensee references not cited)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL-EVALUATIQN REPORT (3.3.1.10):

Although the Licensee did not cite Reference 2.13 for this application of
the equipment, it was cited for other applications at this plant. This

reference demonstrates the ability of the equipment to function when' exposed
to a severe steam environment.

This equipment controls the fan cooler SW return valves, opening them
fully upon SI initiation. The Licensee states that a review of the
manufacturer's drawings indicates that this equipment contains no materials
that would be substantially affected by the radiation levels resulting from
the DBE. The Licensee further states that the valves (gontrolled by the
transducers) are normally open and that air is removed from both the
controllers and the valves following SI initiation. The Licensee concludes
that there is no known failure mode to position the valve in the unsafe
position. If the NRC concurs in the Licensee's position thét subsequent
operation of this equipment is not required, the equipment can be considered

exempt from qualification requirements.
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LICENSEE RESPONSE:

[No response provided in Reference: 9.]

FRC EVALUATION:

The Licensee states that there is no known failure mode for tﬁis
positicner to piace the valve in an unsafe position. FRC agrees>with the
Licensee's'statement (see Appendix D, Item D-10). This equipment item is
required for normal plant operation only and is not required to mitigate the
consequences of an accident. Therefore, equipment qualification is not »

required, in accordance with the criteria presented in the DOR Guidelines.

FRC CONCLUSION:

This equipment item is assigned to NRC Category III. FRC agrees with the
Licensee's statement that there is no known failure mode which would place
this valve in an unsafe position (see Appendix D, Item D-10).

»

. 4.4.2 Equipment Item No. 45 )
Limit Switches Located in the Pipe Penetrations Area

NAMCO Model D2400X

Signals Positions of Containment Ventilation Purge Exhaust
valves (FCV-1171, 1173)

(Licensee reference not cited)

ORIGINAL TEXT TAKEN FkOM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.1.5):

The Licensee states that these limit switches are for position indication
only and that the valves within containment Served by these items are closed
and deactivated on SI and/or containment isolation signal. It further states
that there is no known failure that would cause the valve to open. Provided
that the NRC agrees that valve position indication is not an essential safety

function, FRC finds that qualification is not required for.this item.

LICENSEE RESPONSE:

[No response provided in Reference 9.]
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FRC EVALUATION:

These valves perform as cohtainment isolation valves. and are closed
during power operation. The Licensee has stated that power is
administratively removed from the valve actuator and the valves are shut and
not used. The implication is that these valves are the same as manually
closed containment isolation valves. Since these valves are shut and then
de-energized, position indication is not required to verify containment

isolation (see Section D.5 of Appendix D).

FRC CONCLUSION:

‘This equipment is assigned to NRC Category III. FRC concurs with the
Licensee's position that containment purge valve position indication need not
be environmentally qualified provided the Licensee verifies that appropriate
technical specifications and/or procedures preclude opening of these valves
during reactor operation. -
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4.5 EQUIPMENT FOR WHICH DOCUMENTATION CONTAINS DEVIATIONS FROM THE

GUIDELINES THAT ARE JUDGED UNRESOLVED

Thxs section includes equ1pment items which are deflczent on the basxs
that all criteria defined in the DOR Guidellnes are not satisfied. However,
the equipment item is either scheduled to be tested or is judged to have a

high likelihood of operability.

4.5.1 NRC Category IV.a
EQUIPMENT THAT HAS QUALIFICATION TESTING SCHEDULED BUT NOT COMPLETED

The qualification of the equipment items in this secticn has been judged

 deficient or inadequate based upon a review of the documentation provided by

the Licensee; however, the Licensee has stated that the equipment item is
scheduled to be tested by a designated date. The results of the ‘testing will

determine the specific qualification category of the equipment item.

For Indian Point Unit No. 3, no equipment falls within this category.

.

4.5.2 NRC ‘Category IV.b
EQUIPMENT FOR WHICH QUALIFICATION DOCUMENTATION IN ACCORDANCE WITH
THE GUIDELINES HAS NOT BEEN ESTABLISHED

The qualification of equipment items in this section is deficient or
inconclusive based upon a review of the documentation provided by the
Licensee. This equipment is judged to have a high likelihood of operability
for the specified environmental service conditions; however, complete and
auditable records reflecting comprehensive gqualification documentation have

not been made. available for review.

4.5.2.1 Lqulpment Item No. 6
Motorized Valve Actuators Located Within Contalnment
Limitorque Model SMB-00 with Class B Motor Insulation
Actifates RHR Loop Flow Control Valves (HVC~638, 640)
(Licensee References 2.1 and 2.19; Added Final Reference 10.l))

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.2):

Reference 2.1 contains a test report for an actuator with a

Electric Co. motor with Class B insulation. Reference 2.19 is a
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second test report for: an SMB-0 actuator with a. Reliance motor with Class B

insulation. The test sequence of Reference 2.19 is not as severe as that
required to simulate the expected environments within the containment. ‘
Therefore, the results of Reference 2.19 cannot be used as proof of

qualification. With regard to Reference 2.1, FRC has the following comments:

a. The test report is for a Limitorgue Model actuator with a

' motor with Class B insulation. The equipment
installed in the plant is not the same as the item tested. The
Guidelines require that the test specimen be the same as the
equipment being gualified. The Licensee d4id not present an analysls
comparing the impact of deviations between the test specimen's
specific design features, materials, and production procedures and
-those of the installed equipment. Hence, the validity of the cited
test as evidence of qualification has not been established.

b. The referenced test program consisted of high temperature functional
tests, a steam exposure including interim functional testing,
accelerated aging (stated to be equivalent to 40 years),
seismic test, a 150 open/close life-cycle test, and a
steam exposure that included _ " boric acid spray.

: o As a result of this test
program, Westlnghouse (in Licensee Reference 2.l) stated that
actuators with Class B motor insulation will be- supplzed "where only
short term {less than 12 hours) operation is required." The. Licensee
has stated that the required operating time for these equipment items
is less than 8 hours and that it is not normally used during an
accident. The NRC should determine the acceptability of the
Licensee's position. The Guidelines state that a failure at any time
during a test should be considered inconclusive with regard to
demonstrating the ability of the component to function for the entire
period prior to the failure.

c. Licensee Reference 2.1 also states that another Class B motor (the
motor manufacturer was not stated; from the serial number, FRC

deduces that this was a motor) was exposed to a radiation
dose level of No difference in response was detected _
between this unit and an identical one that was not irradiated. : ‘
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However, this similarity of response included overheéting, production
of smoke, and a transient open circuit during a severe test program ’
involving 220-V operation (instead of 440 V, as in the plant), 45

‘forward and reverse (f/r) cycles while at room temperature, and

] ambient. In order to use this test to establish
qualification for the installed units, the Licensee should provide an
analysis demonstrating that the materials are the same in both the

motor installed in the units in the plant and the motor that
was irradiated to in the test.

The Licensee has made a commitment to replace the actuators
identified as Equipment Item No. 6 with new units having Class RH
motor insulation and has cited Licensee Reference 2.2 as evidence of
qualification. This reference was discussed in the preceding
subsection (3.3.2.1) {4.3.3.1 in this report]. The size (model) of
the test specimen is different from the installed equipment. The

" Licensee should provide an analysis justifying the validity of the

cited reference.

LICENSEE RESPONSE:

With respect to the replacement of the motor operators committed,
Limitorque Report B00S8 [10.l] again addresses the difference in the
tested units and units which are to be installed.

: ‘ FRC EVALUATION:

.

Reference 10.1 (Limitorgque Report B00S58) provides a generic discussion of

Limitorque's approach to qualification of its equipment. This report states:

mrhe qualification of the Limitorque Size SMB-0, as reported in the

documentation of each of the four tests, was used to generically qualify
all sizes of Limitorque operators for the environmental test conditions

in accordance with IEEE 382-1972. The Size SMB-0 actuator is an average

mid-size unit, and all other sizes of the type SMB, SB, SBD and SMB/HBC

““are also deemed qualified. ' All sizes are constructed of the same
materials with components designed to equivalent stress levels, same
clearances and tolerances with the only difference being in physical size
which varies corresponding to the differences in unit rating."

© For this equipment,. FRC accepfs the validity of the approach by Limitorque of

qualifying a generic "family" of different size units based upon the tests of

the mid-range size.’
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The Licensee has not assessed aging degradation. The Guidelines require
that this be done, considering the long-term exposure of this equipment to
temperature, nuclear radiation, and other environmental parameters. From
appropriate aging data, the Licensee should establish a conservative qualified
life.

As discussed in Section D.4 of Appendix D, FRC does not agree with the
Licensee's stated position that this equipment is needed for less than 8
hours. FRC agrees that this equipment should te replaced, as the Licensee

proposes. to do, since it may be needed for the long term.

FRC CONCLUSION:

The equipment item is not suitable for long-term operation but is
assigned to NRC Category IV.b as there is a high likelihood that the
short-term function will be performed. The Licensee has committed to replace
this equipment with qualified units. The Licensee should establish a
conservative qualified life (see Section 4.1.3).

4.5.2.2 Equipment Item Nos. 1la, 11B, 12, and l6B
Electronic Transmitters Located Within Containment
1l1A & 11B: Foxboro, Type El3DM (MCA)
11A: Pressurizer Level (LT-459, 460, 46l1)
. Steam Generator Level (LT-417A-0, 427A-D, 437A-D, 447A-D)
11B: High Head SI Flow (FT-924A, 925, 926, 926a, 927, 980, 981, 982)
Recirculation Spray Flow (FT-945A, 945B)
12: Foxboro, Type El1lGH
'RCS Pressure (PT-402, 403)
. 16B: Foxboro, Type EL1lGM (MCA) .
S Pressurizer Pressure (PT-445, 456, 457, 474)
‘(Licensee References 2.3 and 2.6)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.3):

Tﬁe Licéﬁsee.has not stated the specific monitoring and control functions
associated with these transmitters. Typically, these functions would include
indication, alarm, reactor trip; safety injection initiation, and post-
accident monitoring, with multiple functions sometimes being provided by the

same transmitter.

The Licensee has cited References 2.3 and 2.6 as evidence of
qualification. Reference 2.3 is not épplicable to the Indian Point No. 3

Station because it describes testing results and NRC resclutions concerning v .
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Foxboro Model 613HM transmitters in use at the Indian Point No. 2 Station.
Reference 2.3 also states that this model is not used at Indian Point 'No. 3.
Reference 2.6 is a Westinghouse topzcal report that describes several
qualification programs (seismic and environmental) for the Foxboro ElQ series
transmitters. Westinghouse states that, in all cases, the transmitﬁers met
the requirement of remaining operable for a half-hour after the accident.

FRC'S review of this reference has resulted in the following comments:

a. The information base is not easily ascertained. Reference 2.6
contains descriptions of and results from the following qualification
programs conducted for the Foxboro Company by various test '
organizations:

o Report No. Q9-6005 -- A LOCA exposure test was conducted
. (excluding radiation and chemical spray) on E13DM, El1GH, and
E11GM model transmitters (10-50 mA dc). All units used the
standard N0143S4 amplifier. '

o Report No. T3-1013 -- A LOCA exposure test was conducted
(excluding radiation) on E13DM, E13DH, E11GH, and E11GM model
transmitters (4-20 mA dc). A Conax junction box assembly was also
tested. The units utilized amplifier part numbers NO148ND,
N0l43PF, and NOl148NL.

o Report No. T3-1068 -- A radiation exposure test was conducted on
E13DM and E13DH model transmitters (4-20 mA dc and 10-50 mA dc).
The units used ampleler part numbers NOl48ND, NOLl48NL, and
NO148PD.

o Report No. T3-1097 -- A radiation exposure test was conducted on
improved amplifiers, modified due during
the previous test. ' -

o Report No. T4-6040 -- A dry oven bake, radiation, and hydrostatic
test was conducted on El11GM box cover assemblies and associated
"E" capsules, O-rings, and seals.

b. Reference 2.6 has presented the results of'a_variety of tests
conducted on Foxboro transmitters of varying models, amplifier part
numbers, and accessories. The specific conclusions relative. to
qualification are obviously dependent upon the relationship between
the test specimen and the actual installed equipment at the Indian
‘Point No. 3 plant. The Licensee has identified the Foxboro
transmitter overall model numbers; however, many specific details
with respect to transmitter identification have not been presented.
The Guidelines require that the test specimen be the same as the
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equipment being qualified. The Licensee did not present an analysis
comparing the impact of deviations between the test specimen's
specific design features, materials, and production procedures and
those of the installed equipment. Therefore, an independent
conclusion cannot be reached regarding the extent toc which the two

units are similar, and the validity of the test programs as evidence

of qualification has not been established.

In order to establish the relationship between the test specimen and the

installed equipment, FRC concludes that the Licensee must provide the following

additional information for the installed equipment:

il
»MK Franklin Research Center
A Division of The Franklin insdtute

o The full model number for all transmitters (for example,
El3DM=-1SaM2) .

‘o The transmitter case style (for example, A or B).

o The transmitter current output rating (for example, 4 to 20 mA dc
or 10 to 50 mA dc).

o The transmitter top works amplifier part number (for example,
NOLl48PW) .

0 The transmitter body material (for example, aluminum, iron, or
stainless steel).

o The transmitter capsule assembly part number and O-ring part
number (and material).

o The method of electrical connection and associated accessories

(for example, Conax fitting and pressure seal junction box
assembly).

-0~ The transmitter special modification designation (for example,

MCA/RRW) . -~

- The second LOCA test program (T3-1013) was more comprehensive than

the first (Q9-6005). Various "Style B" transmitters with cast iron
covers were tested, Westinghouse has stated that the greater heat
sink provided by the cast iron cover should improve test results over
the aluminum cover; however, a specific comparison of test results
was not presented. FRC concludes that, for the purpose of
establishing qualification, the test program reported in T3-1013 can
be considered the primary test.

The Licensee has stated that thHese transmitters will not become
submerged, and therefore FRC concludes that submergence testing is
not required. :
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e. The Guidelines require that the test chamber temperature/pressure
profile envelop the service conditions for a time equivalent to the
period from the. initiation of the-accident until the service
conditions return to normal values. Test Report No. T3-10l3 has
established that the test chamber temperature/pressure profile under
all steam conditions, including chemical spray, exceeded the
postulated accident profile; therefore, this aspect of the
qualification program is acceptable.

£. The Guidelines require that equipment operational modes during
testing should be representative of the actual plant application
requirements. In addition, failure criteria should include
instrument accuracy requirements.

Test Report No. T3-1013 stated that the reference side of the sensing
elements of the . transmitters was exposed

It should be noted that the output error for the -

This
is presumably acceptable.

g. Test Report No. T3-1013 states that three Conax connector and
junction box assemblies were separately subjected to the same
environmental test as the Foxboro transmitters. The Foxboro Co.
description of the test states that 3-XJB-I/25 MCA cast iron junction
boxes and pressure seal assemblies (including NOl48PQ terminal
hlocks) were tested; however, no reference was made to Conax. The
assembly performance was satisfactory. In Reference 2.6,
Westinghouse states that Conax connectors used for electrical
connection in this style transmitter were tested. These statements
concerning the method of electrical connection employed on the tested
transmitters are obviously contradictory. As stated previously, the
field installation must be identical to the test setup. The test
organizaticn's report states that transmitter voltage supply and
signal connecticns were made at the transmitter by splicing wires
(separated by a Teflon bridge) and employing Teflon and Bishop tape.
This appears to have been accomplished (by observation of photographs
in the test report) by splicing to l-foot pigtail leads passing
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through a factory-sealed electrical fitting at the transmitter. The
Licensee should provide the details of the method of electrical
connection on the test specimens and on the units installed in the
plant. '

h. It is apparent that the referenced testing was conducted using
Foxboro "E"-series transmitters that had been modified for
environmental testing and designated as MCA (Maximum Credible
Accident)/RRW (Radiation Resistant Wiring) units., The Licensee
should verify that the installed units are so designated.

i. Test Report No. T3-1068 describes radiation testing conducted on the
- following transmitter models:

‘ This diode is used in
all three amplifier models. oo
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) : The Guidelines
require that radiation exposure should be applied during the test
sequence concurrent with, or prior to, the temperature and '
pressure/steam environment, if it is known that the device contains
materials that can be degraded by irradiation.

The Licensee has not provided an analysis showing
that beta radiations can be disregarded for this equipment. In light
of these considerations, FRC concludes that the test sequence for
these devices should have included significant irradiation exposure
prior to or concurrent with the temperature/
pressure testing. ’

Test Report No. T3-1097 describes radiation testing conducted on
amplifier assemblies only. It should be noted that a circuit
modification, made because failures were incurred during the previous
test program (T3-1068),

Although the units were tested to radiation levels greater than the
postulated accident level, FRC concludes that these specific
amplifier assemblies have not been tested as an integral part of
transmitters that have been exposed to a steam-air-chemical spray
environmental test. Therefore, comprehensive evidence of
qualification has not been established.

Test Report No. T4-6040 describes hydrostatic leak tests conducted cn
eight EL1GM transmitters having 316 stainless steel cover

assemblies. Four "E"-capsule assemblies used silicone elastomer
o-rings, part numbers POl20FS and POl20EW; the other four "E"-capsule
assemblies used propylene O-rings. All units were. subjected to a dry
oven bake exposure and a radiation exposure prior to hydrostatic
testing. The results of the testing concluded that no appreciable
leakage occurred.  The report also. states that the standard silicone
rubber O-ring, part number Ul02MV, was exposed to the radiation and
temperature environments and is therefore gualified. The Licensee
should establish the specific correlation between this testing and
the transmitters installed in the plant.
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The test report indicated that several different models of
transmitters and amplifiers, using special modifications, were tested
in a variety of combinations. However, the exact relationship
between the installed transmitters and the appropriate test specimen
has not been established. The Licensee should provide this detailed
information ‘(as indicated above in Item b).

the basis of the foregoing, FRC concludes that:

The test reports indicate that transmitter Models _ are

The
Licensee should provide justification or additional information to
show acceptability of the test results.

The Licensee should provide detailed information regarding the method
of electrical connection at the transmitter for the test specimens
and the installed units.

The test report indicated that the transmitters are degraded by

_radiation. The Licensee should provide evidence of radiation testing

combined with a LOCA temperature/pressure exposure.

The Licensee should provide evidence that the improved radiation-
resistant amplifiers have been tested to a steam-air-chemical spray
environment as an integral part of an operating transmitter.

For the high head and recirculation spray flow transmitters, the
Licensee has .stated that flows will be established and adjusted
following changeover to recirculation and that long~term monitoring
of these flows is not required. The NRC will have to judge the
validity of this statement and determine the minimum operating time
to be required of these transmitters.

The Licensee should address the matter of qualified life.

. It is FRC's understanding that the Licensee is investigating the need and

specific .time duration for post-accident, long-term monitoring. In addition,

the Licensee has stated that these transmitters will be replaced with

sequentiallf qﬁalified Barton transmitters. The Licensee should provide

specific details.

LICENSEE RESPONSE: -

(No .response provided in Reference 9.]
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FRC EVALUATION:

The Licensee has not provided a response to FRC's DITER. Additional
references as evidence of qualification have not been provided. Therefore,
the specific deficiencies identified in the DITER remain. The specific areas
of deficiency cited were: (i) the exact relationship of the installed
transmitter to the appropriate test specimen, including methods of electrical
connection and evidence of special MCA modifications and radiation-resistant
amplifiers, has not been established; (ii) the test sequences should have
included significant irradiation exposure prior to or concurrent with
temperature/pressure testing; (iii) transmitter models EL1GM and EllGH are
deficient with respect to stability; and (iv) aging degradétion and qualified

life have not been addressed.

; It is FRC's judgment that sufficient qualification documentation has'been
provided to indicate that, because of the comprehensive test program and
subsequent results'for the Foxboro E series transmitter, there is a high
likelihood of short-term operability ' . for these units. The Licensee
. must provide the necessary qualification information outlined herein in order

to adequately resolve the qualification deficiencies.

FRC notes that the Licensee has stated that these transmitters will be
replaced with sequentially qualified Barton transmitters; however, a '

replacement schedule has not been provided.

FRC CONCLUSION:

This equipment item is assigned to NRC Category IV.b. The qualification
for this component is deficient with respect to establishment of an exact
relationship between the test specimen and the installed transmitter. 1In
addition, evidence of special MCA modifications and radiation-resistant’ ‘
amplifiers, type of electrical connection, and an adequate test sequence have
not been provided. However, this equipment is judged to have a high
likelihood of short-term - operability because of the comprehensive
type test program and results presented for the Foxboro E series trans-
mitters. Aging degradation has not been addressed. The Licensee has stated
that these transmitters will be replaced with qualified Barton transmitters;
however, a replacement schedule has not been provided. Qualified life of the
replacement transmitter should be addressed by.the Licensee (see Section
4.1.3).
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4. 5 2.3 BEquipment Item Nos. l4A and 15
Pressure and Flow Transmitters Located in the Auxiliary Pump Room
14A: Foxboro, Type EL11GM
Steam Pressure to AFP (PT-1126)
City Water to AFP (PT-1205)
AFP Discharge Pressure (PT-406A&B)
AFP Suction Pressure (PT-1263, 1264, and 1265)
AFP Discharge Pressure (PT-1260, 1261, and 1262)
15: Foxboro, Type ELl3DM
Auxiliary Feedwater Flow (FT-1200, 1201, 1202, and 1203)
(Licensee reference not cited)

ORIGINAL TE&T TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATICN REPORT (3.3.2.4):

The Licensee states that this equipment would not be exposed to a
significant increase in ambient temperature during a design basis event when
its functioning is required. FRC has not had the opportunity to thoroughly
review the plant arrangement and the "systems aspechs" of the situation to
verify the Licensee's analysis. Based upon a preliminary review, however, FRC
has some concerns with regard to the possibi;ity of ‘a significant steam or
water jet environment being present in this space’as,a result of a steamline
or feedline break. FRC also notes that Licensee Reference 2.6 applies to this
equipment, -even though the Licensee did not cite it for these items. .although
there will not be an adverse nuclear radiation environment in the auxiliary
pump room, FRC believes the Licensee should either (i) provide a stronger
justification  for the belief that a "harsh" environment cannot ex.ist or (ii)
provide an analysis demonstrating that the largest expected shift in the
output signal that could occur as a result of a steam or water jet environment

will nétladverseLy affect the safety functions of these equipment items.

LICENSEE RESPONSE:

In response to the concern of water and steam jetting, the justification
for not being concerned with the jetting in the auxiliary pump room is
discussed in the Analysis of High Energy Lines prepared for Con Edison by
United Engineers dated May 3, 1973, which has been docketed. Two

redundant valves in the main steam supply line to the auxiliary feed pump

turbine outside this room have been installed. Each valve is signaled to
close automatically on high temperature by its own temperature sensor
located in the auxiliary feed pump room. Zach valve has control room
indication, control, and alarm. Each system is completely independent of
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the other. Therefore, with the closure of the isolation valves upon a
steam line break, steam jetting would be eliminated. Water jetting has
not been included within the scope--of the DOR Guidelines. Loss of these
transmitters will not prevent the ability to safely bring the plant to
cold shutdown since manual control capabilities exist.

In addition, it is felt worthwhile to reiterate note "r" of our response,
dated April 28, 1980, which states, "Since a concurrent break in the main
steam line, feedwater system or a loss of coolant accident in conjunction
with a break in the auxiliary feedwater pump steam line results in a
double failure and is not considered using single failure criteria, a
break in the auxiliary feedwater pump steam line is the accident. With
this break, the auxiliary feed system is not initiated because of the
small loss of steam, followed by isolation by valves 1310 A and B.
Therefore, there is no need for pumps to start and valving to change
position."

FRC EVALUATION:

~ The Licensee Response to FRC's DITER describes a mechanism (redundant
valves isolated by a temperature switch actuator) whereby steam Jettlng and a
prolonged harsh environment are ellmlnated in this area.' The Licensee further
states that loss of these transmitters will not prevent bringing the plant to
cold shutdown since manual control capabiiities exist. FRC has analyzed this
response and has provided detailed ccmments in Appendix D, Item D.1l. 1In
summary, FRC has concluded that the subject area temperature switches and the
redundant valves must be added te the safety-related equipment listing and
must be environmentally qualified in order to ensure that the probability of

an adverse environment in this area is minimized.

The Licensee has not cited evidence of qualification, but References 2.6
and 2.7 apply to this componedt. With respect to References 2.6 and 2.7, FRC

notes:

o The exact relationship between the installed transmitter and the
' variety of test specimens has not been established by either Reference
2.6 or 2.7.

o Reference 2.6 has established that the test chamber temperature/
pressure profile under all steam conditions exceeded the postulated
accident environmental profile for this area. FRC therefore concludes
that this aspect of the qualification program is acceptable.

o Qualification for radiation is not required because the transmitter
will not be subjected. to irradiation.’
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o Reference 2.6 test results: indicated that the ELL1GM transmitters: are
under
high~temperature/pressure steam conditions; however, FRC concludes
that this deficiency can be dismissed because the transmitters are
located in an area where the specified environmental service
conditions are not severe for a prolonged pericd.

From this réview, FRC judges that sufficient qualification documentation
has been provided to indicate that, because of the comprehensive test program

and subsequent results for the Foxboro Series E transmitters, there is a high

likelihood of intermediate-term operability for these units.

The Licensee should provide the necessary documentation to clearly
establish the exact relationship between the installed transmitter and the
test specimen (see Equipment Item Nos. 1lA and B) and should address qualified

life (see Section 4.1.3).

FRC CONCLUSION:

This equipment item is assigned to NRC Category IV.b. The qualification
for this component is deficient with respect to documentation that clearly
establishes the relationship between the installed transmitters and the test
specimen. However, this equipment is judged to have a high likelihood of
operability for an intermediate (days) duration because the specified
environmental service conditions are not severe. A conservative qualified
life should be established (see Section 4.1.3).

4.5.2.4 Eguipment Item Nos. l14B and 14C
' Pressure and Flow Transmitters Located in the Auxiliary Pump Room
. 14B: - Foxboro, Type E11GM
. Main Steam Pressure (PT-419 A, B, and C; PT-429
A, B, and C; 449 A, B, and C) )
Steam Generator Feedwater Pressure (PT-1163, 1164, 1165,
and 1166)
14C: Foxboro, Type E11DM .
Main Feedwater Flow (FT-418 A and B, 428 A and B,
438 A and B, 448 A and B) '
(Licensee Reference 2.7)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.5):

Reference 2.7 is a report of a test in which two
electronic transmitters were tested by immersion in high~temperature silicone

0il. FRC has the following additional comments:
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a. The design basis environmental temperature and duration was exceeded
by a large margin. This test was probably more severe than a steam
exposure test. _ _

This amount of error does not appear to be significant, but
acceptance criteria was not given by the Licensee.

b. The test specimens were not identical to the installed equipment.
The Guidelines reguire that the test specimen be the same as the
equipment being qualified. The Licensee did not present evidence
that the test specimen is identical to the installed equipment. 1In
addition, the Licensee did not present an analysis comparing the
impact of deviations between the test specimen's specific design
features, materials, and production procedures and those of the
installed equipment. Therefore, an independent conclusion cannot be
reached regarding the extent to which similarity exists, and the
validity of the test, as evidence of qualification, has not been
established. :

c. FRC also notes that Licensee Reference 2.6 applieS»ﬁo this equipment,
even though the Licensee did not cite it for these items.. Although
there will not be an adverse nuclear radiation environment in the
auxiliary pump room, FRC believes the Licensee should either (1)
provide a stronger justification for the belief that a "harsh"
environment cannot exist or (ii) provide an analysis demomstrating
that the largest expected shift in the output signal that could occur
as a result of a steam or water jet environment will hot adversely
affect the safety functions of thése equipment items. .

LICENSEE RESPONSE:

In response to the concern of water and steam jetting, the justification
for not being concerned with the jetting in the auxiliary pump room is
discussed in the Analysis of High Energy Lines prepared for Con Edison. by
United Engineers dated May 3, 1973, which has been docketed. Two
redundant valves in the main steam supply line to the auxiliary feed pump
turbine outside this rcom have been installed. Each valve is signaled to
close automatically on high temperature by its own temperature sensor
located in the auxiliary feed pump room.. Each valve has control room
indication, control, and alarm. Each system is completely independent of
the other. Therefore, with the closure of the isolation valves upon a
steam line break, steam jetting would be eliminated. Water jetting has
not been included within the scope of the DOR guidelines.

FRC EVALUATION:

The Licensee Response to FRC's DITER describes a mechanism (redundant

valves isolated by a temperature switch actuator) whereby steam jetting and a
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prolonged harsh environment are eliminated in this area. FRC has analyzed

this response and has provided detailed comments~in'Appendix D, Item D.2. 1In
summary, FRC has concluded that the subject area temperature switches and the
redundant valves must be added to the safety-related equipment listing and
must be environmentally qualified in order to ensure limited adverse

environmental parameters in -this area.

With respect to environmental qualification of the transmitters, both
References 2.6 (see Equipment Item Nos. l1lA and B) and 2.7 must be used in

evaluating this component. Regarding these References, FRC notes’ that:

o The exact relationship between the installed transmitters and the
variety of test specimens has not been established by either Reference
2.6 or 2.7. '

o0 Reference 2.6 has established that the test chamber temperature/
pressure profile under all steam conditions exceeded the postulated
accident environmental profile for this area. FRC therefore concludes
that this aspect of the qualification program is acceptable.

o Reference 2.6 test results indicated that the E11GM and ELllGH
transmitters are . : :
under high-temperature/pressure steam conditions; however,
FRC concludes that this deficiency can be dismissed because the
transmitters are located in an area where the specified environmental
service conditions are not severe for a prolonged period.

6 Qualification for radiation is not required because the transmitter
will not be subject to irradiation.

.- . .FProm this review, FRC judges that sufficient qualification documentation
has been provided to indicate that, because of the comprehensive test program
- and subsequent results for this Foxboro Series E transmitter, there is a high

likelihood of interﬁediate—term operability for these units.

The Licensee should provide the necessary documentation to cleafly
establish the exact relationship between the installed transmitters and the
test specimen (see Equipment Item Nos. 1lA and B). In addition, Qualified

life and aging degradation should be addressed by the Licensee.
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PRC CONCLUSION:

This equipment item is assigned to NRC..Category IV.b.. The qualification
for this component is deficient with respect to documentation that clearly
establishes the relationship between the installed transmitters and the test
specimen. However, this equipment is judged to have a high likelihood of
operability for an intermediate (days) duration because the specified
environmental service conditions -are not severe. Aging degradation should be
addressed and a conservative qualified life established (see Section 4.1.3).

4.5.2.5 Equipment Item No. 13
Pressure Transmitters Located in the Pipe Penetrations Area
Foxboro, Type EL11GM
Containment Pressure (PT-948 A, B, and C and 949 A, B, and C)
(Licensee Reference 2.6)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.6):

Reference 2.6 is a report of several separate tests on Foxboro
transmitters, as discussed previously in subsection 3.3.2.3 (4.5.2.2 of this
report]. Many of the same concerns listed there apply here also. The
location of these transmitters does not experience significaﬁt environmentally
produced stress during the initial portion of a LOCA (the time during which
its most essential function must be performed). In the long term, however,
the environment may become severe enough to significantly affect the accuracy
of the signal produced. These transmitters provide the conﬁainment pressure
signal and therefore are of more importance in the long term than many of the
other transmitters in the plant. The Guidelines require that the Licensee
indicate that ongoing surveillance and maintenance programs are in existence
to assure that items exhibiting aging effects are identified and replaced as
necessary. The NRC should resolve whether the Licensee should also provide
documentation demonstratlng the long—term quallflcatlon of these transmitters
in this location or dhethez the short term perlod of performance stated by the

Licensee is suff1c1ent ]
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LICENSEE RESPONSE:

[No response provided  in Reference 9.]

FRC EVALUATION:

The Licensee has not provided a response to FRC's DITER. Additiocnal
references as evidence of qualification have not been provided. Therefore,

the specific deficiencies identified in the DITER remain. The specific areas

of deficiency cited (as stated in Equipment Item ﬁos. 11A and B) were: (i) the

exact relationship of the installed equipment to the appropriate test specimen
(including methods of electrical connection, evidence of special MCA
modifications, and radiation-resiscant amplifiers) has not been established;
(ii) the test sequence should have included significant irradiation exposure
prior to or concurrent with temperature/pressure testing; (iii) transmitter
models E11GM and EL1GH are deficient with respect to stability; and (iv) aging
degradatiod and QUalified life have not been addressed.

The Licensee has stated in Reference 17: o

The containment pressure is monitored by six Foxboro transmitters Model

E11GM. The transmitters initiate a safety injection signal at 3.5 psig

and will generate a containment spray signal when the pressure builds up

to approximately 22 psig. The transmitters are located outside of

containment with a sensor line in containment; therefore, they will not

see the adverse containment environment and do not require either short
or long term qualification.

Sufficient gqualification documentation has been provided to indicate
that, because of the comprehensive test program and subsequent results for the
Foxbo:o Series E transmitters, there is a high likelihood of short- to

intermediate~term operability for these units.

The. Licensee has stated that all environmental parameters, ekcépt I
radiation, remain at normal levels for this area during accident conditions.
FRC's comments on this statement are contained in Section 4.1.2. With respect
to radiation, the maximum integrated dose level for this area is leés than the
radiation dose levels for which the test specimen indicated satisfactory
performance. although the comprehensive test results indicate that the
transmitters are | and

therefore the test program should have included significant irradiation
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exposure prior to or concurrent with the steam-temperature/pressure testing,.
FRC concludes'th;tvthe specific test sequence is acceptable because the

environmental service conditions are not as severe as the test program.

The Licensee should provide the necessary documentation to clearly
establish the exact relationship between the installed transmitters and the
test specimen (see Equipment Item Nos. 11A and 11B). 1In addition, the

Licensee should address qualified life and aging degradation.

FRC CONCLUSION:

This equxpment item is assigned to NRC Category IV.b. The qualification
for this component is deficient with respect to documentation that clearly
establishes the relationship between the installed transmitters and the test
specimen. In addition, evidence has not been provided to show that the
special MCA modifications and radiation-resistant amplifiers have been
incorporated into the design of the installed units. However, this equipment
is judged to have a high likelihood of operability for a short-to-intermediate
(days) duration because the specified environmental service conditions are not
as severe as the test program. Aging degradation has not been -addressed. A
conservative qualified lifée should be established (see Section 4.1.3).

4

4.5.2.6 Equxpment Item No. l6A
Pressure Transmitters Located in the Safety Injection Room

Foxboro Type EL11GM

Safety Injection Pump Suction and Dlscharge Pressure (PT-922,
923, and 947)

(Licensee Reference 2.6)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT'(3.3;2.7):

Réference 2.6 is a Westinghouse topical'report of several separate tests
on Foxboro transmltters and was discussed previcusly in subsectlon 3.3.2.3
[4.5.2.2 of this report]. Many of the concerns listed thern apoly for these
equipment appliéations also. The Licensee states that these transmitters are’
requxred for 30 days (i.e., long term). Although nuclear radiation levels
w1ll not be-as high as they are within containment following a LOCA, the SI
Pump Room will experience a combination of significant radiation dose rates,
elevated temperatures, and high humidity. These environments should be

qualified by the Licensee (note also a concern regarding nuclear radiation

- dose levels expressed in Section 4), and qualification should be demonstrated.
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LICENSEE RESPONSE:

[No response provided in Reference 9.]

FRC EVALUATION:

‘The Licensee has not provided a response to FRC's DITER. Additional

references as evidence of qualification have not been provided. Therefore,

"the specific deficiencies identified in the DITER remain. The specific areas

of deficiency cited (as stated in Equipment Item Nos. lla and 11B) were: (i)
the exact relationship of the installed equipment to the appropriate test
specimen (including methods of electrical connection, evidence of special MCaA
modifications, and radiation-resistant amplifiers) has not been established;
(ii) the test sequence should have included significant irradiation exposure
prior to or concurrent with temperature/pressure testing; (iii) transmitter
Models _ are ; and (iv)

aging degradation and qualified life have not been addressed.

Sufficient qualification documentation has been provided to indicate

that, because of the comprehensive test program and subsequent results for the

Foxboro Series E transmitter, there is a high likelihood of short- to inter-

mediate-term operability for these units.

The Licensee has stated that all environmental parameters, except

radiation, remain at normal levels for this area during accident conditions.

‘With respect qu:adiation) the maximum integrated dose level for this area is

less than the radiation dose levels for which the test specimen indicated
satisfactotg performance. Although the comprehensive test results indicate
that the:transmitters are susceptible to degradation by radiation exposure and
theréfore the test program should have included significant irradiation

exposure prior to or concurrent with the steam-temperature/pressure testing,

_ FRC finds the specific test sequence acceptable because the environmental

service conditions are not as severe as the test program.

The Licensee should provide the necessary documentation to clearly
establish the exact relationship between the installed transmitters and the
test specimen (see Equipment Item Nos. llA and 11B). In addition, the

Licensee should address qualified life and aging degradation.
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FRC CONCLUSION:

_ This equipment item is assigned to NRC Category IV.b. The qualification
for this component is deficient with respect to documentation that clearly
establishes the relationship between the installed transmitters and the test
specimen. In addition, evidence has not been provided to show that the
special MCA modifications and radiation-resistant ampllflers have been
incorporated into the design of the installed unxts._ However, this equipment
is judged to have a high likelihood of operability for a short-to-intermediate
(days) duration because the specified environmental service conditions are not
severe. Aging degradation should be addressed and a conservative qualified
life established (see Section 4.l.3).

4, 5 2.7 Equzpment Item Nos. 21, 22, 24, and 25
Solenoid Valves Located in the Pipe Penetrations Area
21: ASCO Model 8314
22: ASCO Model 8316
24: ASCO Model 8317
25: ASCO Model 8300
Actuate 49 Separate Isolation Valves
(Licensee References 2.4 and 2.5)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.10):

Reference'z 4 is an analysis of the solenocid valves' ability to perform
the safety function of de-energizing and ventlng the diaphragm of an
lr-operated valve. Reference 2.5 is a statement by the Licensee conéernlng
the sensitivity of valve materials to eradlatlon. FRC'sS comments are

as follows:

a. 1In Reference 2.4, it is noted that the force used in performing the
- solenoid valve safety functions is provided by a 'spring. This

analysis gives some confidence that this equipment will perform its
safety function without the occurrence of a common-mode failure if
the required function occurs before the environment becomes
significantly deqgraded. However, the Licensee states that the
operation of this equipment is needed over hhe long term followlng a
LOCA. .

b. In Reference 2.5, the Licensee claims radiation sensitivity levels of
6 x 10% rd for Buna-N and 5 x 107 rd for nylon (the materials
identified as being present in the equipment). These levels are
greater than the predicted exposure$s at this location in the plant.
Appendix C of the DOR Guidelines indicates that these materials have
threshold radiation susceptibility levels lower than the long-term
integrated dose levels at this location and that these materials are
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susceptible to thermal aging degradation. In addition, IE Bulletin
-78-14 notes a number of failures of solenoid valves containing Buna-=N
as a result of its aging characteristics. :

c. Aging degradation has not been considered; qualifiec life has not
been established, nor is there a program to ascertain whether any
in-service failures during the installed life of the equipment are
the result of aging degradation, as required by the Guidelines.

LICENSEE RESPONSE:

This paragraph implies that the degraded environment will affect the
metallic spring. We do not see the reason for this conclusion since the
“environment will not have an adverse effect on a metallic spring.

FRC EVALUATION:

There is concern that the radiation environment may affect the seals and
lubricants, causing the plunger to bind even though a spring force is
applied. - Also, many of these valves may have to be reopened (e.g., to obtain
samples) at some time subsequent to their closure (the Licensee does not
explicitly address this but does state that they are needed for "30 days,"

i.e., long term). For this reason, FRC believes that it is necessary for the

Licensee to establish environmental gqualification of this equipment for the
conditions to which the valve is subject on a more rigorous basis than has
been done thus far. Aaging degradation and qualified life-should be evaluated
by the Licénsee.. (it should be noted that the manufacturer can provide
information on qualified life and replacement schedules.)

Al

FRC CONCLUSION:

This equipment item is assigned to NRC Category IV.b. Although
qualification documentation has not been provided, FRC believes it is likely
that these solenoid valves will function satisfactorily because the
environment is nonharsh except for radiation. The Licensee should establish a
qualified life of non-metallic parts, based on manufacturer data, and
institute a replacement schedule, if needed.
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4.5.2.8 Equipment Item Nos. 35 and 36
Electric Motors Located Within Containment
35: Westinghouse, 588-5 Frame
SI Recirculation Pump Drive
36: Westinghouse, 63F97009
Fan Cooler Motor
(Licensee References 2. ll and 2.12)

ORIGINAL TEXT TAKEN FROM DRAFT'INTERIM TECHNICAL EVALUATION REPORT (3.3.2.17):

FRC's review of the referenced documents has resulted in the following

observations:

a. Reference 2.1l states that its purpose was to support qualification
of reactor containment fan coolers, ice condenser air recirculation
motors, and recirculation and spray pump motors, The Licensee has
neither established that any of the units tested are the same as- ,
these equipment Ltems nor provzded an analysis to show a relationship
between them.

The test program described in this reference was quite -comprehensive
and included pre-aging for a 40-year installed life. The LOCA
simulation exceeded the plant requirements by a wide margin. The
test program is considered fully satlsfactory for the motor subjected
to the test.

b. Reference 2.12 is a report of a test program intended to establish
the effect of irradiation on the . ’
insulation system. - It provides additional confldence that this type
of insulation system should perform as expected under accident
conditions. Again, there is insufficient information to determine
the applicability of this reference to the installed equipment.

LICENSEE RESPONSE:

We are obtaining further documentation from Westinghouse to substantiate
the conclusions that the motors are qualified under the documentation in
our submlttal dated Aprll 48 1s80.

FRC EVALUATION:

FRC has reviewed the June 13, 1979.lettef {6] from PASNY to the NRC which
étated that the safety-injection rgcirchlation pump motor and the containment
recirculation fan motor were the basic.generic type and were qualified by
Westinghouse Réport WCAP-7829 [2.11]. PASNY referenced evidence of the

applicability of these tests to the plant’'s motors through additional letters
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from Westinghouse which were previously sent to the NRC (Westinghouse
Reference letterSvNS—CE-lOO9 dated March: 31, 1976; N-CE-728 dated August 1,
1975; and NS-CE-692 dated July 10, 1975). A review by FRC of these letters
fails to indicate that the test specimens were the same as the motors in the
plant. The Licensee, in a follow-up telephone conversation, indicgted that

investigation relative to the test specimens would continue.

The Licensee described the motors as- furnished with an integral mounted
water cboler [9]. This information is important because it determines whether
long-term aVéilability can be demonstrated. Details identifying the type of
lubricant, bearings, motor-lead splices, and lead-to-cable splices were also
lacking. -These details must be provided before qualification'can be

considered adequate.

The Licensee has not addressed the DOR Guidelines requirement that a
definitive qualified life statement be provided, as outlined in Section 4.1.3

of this TER.

FRC CONCLUSION:

This equipment item is assigned to NRC Category IV.b because the motor
manufacturer has conducted testing on similar motors, but traceability for
these motors has not been demonstrated. A qualified life statement has not
been provided and aging mechanisms have not been addressed.

4.5.2.9 . Equipment Item Nos. 40A and 40B _
’ : Electrical Cables and Splices Located Within Containment
40A: Cable Manufacturer Not Stated/Raychem Splices
40B: Kerite Company 600 V, Multiconductor -Power and Control
' Cable, #l2 AWG/Raychem Splices '
- {Licensee References 2.1, 2.22, and 2.23)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.21):

Reference 2.22 defines procedures to be used for making'spliées and is
not directly'relevant to qualification. FRC's comments on References 2.1

and 2.23 follow: .

“a. Licensee Reference 2.1 is a Westinghouse Topical Report that
describes ‘a. test program in which samples of No. 12 AWG 2/¢ .
cables, plus others (No. 4 AWG l/c and No. 12 AWG l/c, silicone, no
manufacturer stated), taken from the Indian Point Unit 2 plant site
during construction, were spliced by Raychem and then exposed to '
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various combinations of thermal aging (stated to be the equivalent of
40 years of actual service), gamma irradiation, and steam/chemical
spray. The temperature/pressure parameters envelop those specified
by the Licensee. The chemical spray composition in the test was
slightly different from that at the plant, the spray duration was
somewhat shorter (2 hours vs. 2.5 for the installed equipment), and
the spray density was not stated. These deviations are judged to be
acceptable (other tests in the same series, reported in the same
reference, did use the proper spray density).

The cable samples were electrically loaded during the steam/chemical
spray exposure by having 480 V applied to them. The No. 12 aWG
samples had a current of 13 to 15 A passed through the conductors,
while the No. 4 AWG conductors carried approximately 50 A.

, the electrical loading was applied only
during the first 2 hours of the exposure, and 8 hours per day during
the final 16 days of the 3-week total exposure period. ’

while the interruption in the application of simulated operational
service conditions is an undesirable occurrence, it is not regarded
as a serious deviation from the Guidelines. The Licensee has pot
provided information concerning the actual operational service
conditions for the installed cables (spec1f1cally, the current load).
Thus, FRC cannot judge the adequacy of the current load applied
during the test in producing insulation overheating representative of
actual conditions, especially where power cables are installed in
sealed (or nearly sealed) conduits.

The nuclear radiation exposure of the cable samples was 50
Mrd, using a gamma radiation source, and the other samples received
200 Mrd. The Licensee has not made a specific evaluation of the
contribution to the total dose experienced by the cable that results
from beta radiation, as is required by the Guidelines. Alsoc, the
Licensee has not stated the dose that the cable will accumulate
during its installed life under normal plant operation. FRC
therefore has no basis for determining whether the nuclear radiation
exposures in the test program for the cable samples are
adequate. (FRC believes that the " "dose used for the other
cable samples is adequate.)

The Guldellnes require that the test specimen must be the same as the
equipment being qualified. The tested ' cable sample was 2 con-
ductor, while the Licensee's submxttal refers to "multiconductor
cable™ for this item. . If the chensee is citing this test as evi-
dence of qualification for other cable constructions (number of con-
ductors, jacket and insulation thickness), an analysis should be pro-
vided demonstrating whether differences have any impact cn '
performance under LOCA conditions.  Also, - uses different
formulations in its insulation and jacket for different cable
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orders. The Licensee has not established that all the Class lE

cables used in Unit 3 are identical to the cable sample
taken from Unit 2 that was tested. .In the case of the other cables,
the Licensee has not established any relationship between some poorly
identified cable samples taken from Unit 2 and tested, and all of the
other Class lE power and control cables installed in Unit 3.

b. Licensee Reference 2.23 is a Raychem test report for a comprehensive

qualification program. Along with this reference, the Licensee has

. provided copies of correspondence concerning splices at the plant.
One of these indicated that the splices covered in this reference
were not used at tnit 3. The packet of material includes letters
from Raychem that refer to the splices made on the cable samples used
in the test program described in Reference 2.1. If all of the
splices in the plant are identical to those tested in either of the

"cited references, the qualification requirements can be considered to
have been satisfied (except for an ongoing program to monitor
failures). Unfortunately, the Licensee has not established that this
is the case, since a gqualified splice involves both the splice
materials and the jackets of the cables that are being spliced. As
mentioned above, the Licensee needs to make a careful review of all
cables connected to Class lE equipment, tabulate data that describes
them (including.manufacturer; conductor, insulation and jacket
materials; dimensions; etc.), and determine which are spliced. This
information and all relevant qualification reports should be provided .
for review. ' :

c. Qualification for submergence has not been addressed.

LICENSEE RESPONSE:

The TER states that our Reference 2.22 is not directly relevant to
qualification. We would like to point out that this document forms the
‘bridge between the type of cables that were tested and installed. The
document also spells out splicing procedures which were used in the
field; therefore, it is also valuable in order to compare with the tested
. " ’‘splice. The documént also identifies the manufacturers who supplied the

. cable by tabulating the associated purchase orders. The following is a
comparison between the environment qualification tests performed at
Franklin Institute Research Lab and the cables used at IP for
safety-related systems. ‘

We concur that Refsrence 2.23 of our response is not applicable to IP3;
this was an oversight.

The Kerite cable received ' of gamma dose, which is more than

adequate to encompass the accumulation of the exposure, stated in the

guidelines, of and any additional dosage due to Beta. The

installed life dosage is considered in the guidelines-recommended

exposure; therefore, further defining this value is pointless, '
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FRC EVALUATION:

FRC has reviewed the Licensee.Response and the conduit and cable schedule
for Indian Point Unit No. 3 [2.22], and has reanalyzed the comments of the
DITER which are contained in preceding paragraphs. FRC has the following

comments:

a. The Licensee submittals have not stated whether the cables within
containment are in exposed cable trays, covered cable trays, or
conduit. This is a significant factor affecting the radiation
exposure and, therefore, the ability of the cables to successfully
perform. For equipment that can be exposed to beta radiation, the
Guidelines require testing to a dose of at least 160 up to 200 Mrd
as opposed to the 20 Mrd or 50 Mrd discussed in the Licensee
Response. It is FRC's understanding that the cable trays at Indian
Point Unit No. 3 are not covered, and therefore the cables would be
exposed to the beta plus gamma dosage.

b. The significance of the beta radiation dosage and dose rate is based
on FRC's EEQ review of several test reports from the manufacturers
of the cables identified as being inside containment. (see Appendix
G) . )

(L) Regarding Kerite cables stated by the Licensee to be in Indian
Point Unit 3, FRC has the following comments.

FRC has reviewed Reference 2.1 and FIRL Reports F-C4158,
F=-C4020~1l, and F-C4020-2 (tests on Kerite cable). The cables
covered by these reports are:

F-C4518: 7/C No. 12 [ ' | ]

F-C4020-1: 7/C No. 12 |
| P-C4020-2: 7/C No. 12 [

F-C4020<2: 1/C No. 6 [
]

For the cables reported in FIRL Report F-C4020-1, there was a
"noticeable decrease in insulation resistance after thermal
aging and approximately a factor of 100 reduction in insulation
resistance after radiation exposure. The report identifies a
further reduction (approximately a factor of ) in
insulation. resistance after the first l.S5-hour nxposure to
346°F/113 psig in the test chamber.
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Thermally aged 7-conductor cables subjected to the LOCA

conditions and irradiation did not pass high potential tests

described in FIRL Reports F-C4020-2 and F-C4158 and also showed
during the

test. Three of the four single-conductor cables tested and

reported in FIRL Report F-C4020-2 performed satisfactorily for

aged and unaged cables subjected to simultaneous radiation and.

Loca.

BIW Report 910 was submitted as evidence of qualification of
type cables. This report referenced FIRL Report
F-C3859-1 for aging/LOCA/irradiation testing. FRC has reviewed
this test report and notes that 17 cables were tested. All
cables were aged for a minimum of hours at ;: three
cables were subjected to an additional hours at . The

cables consisted of the following insulation/jacket combinations:

a. insulation/ jacket (1 sample)

"b. EPR insulation/ jacket (5 samples)

¢. XLPE insulation F.R./ jacket (2 samples)

d. XLPE insulation F.R./Neoprene jacket (4 samples)

e. ETFE insulation/ . jacket {1 sample)

£. polyimide insulation/ polyimide jacket (1
sample) :

Ge : * insulation.

h. XLPE insulation F.R.

i , ETFE insulation.

Cables a and £ above showed
from the circuit during the thermal/radiation aging
part of the test after = Mrd and thermal aging (cumulative) of

The cables were
These data indicate that there is
of the type cable as a result of
aging and irradiation followed by IEEE Std 323-74 type LOCA
conditions.

From the review of cable and electrical equipment testing, FRC
is aware of anomalies with some (formulation unidentified) BIW

. cables under LOCA conditions of approximately ~ psig,

spray
Two types (2 samples each) showed
adequate insulation resistance;
The report did not state a reason for the short
circuit event. '
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(3) For Raychem Flamtrol cables, FRC has reviewed FIRL Reports
F-C4033-1, F~C4033-2, and F-C4033-3. These tests involved 1/C
No. 12 AWG, 1/C AWG No. 6, 7/C AWG 12, 2/C AWG 16, 22 AWG
coaxial cable, and 26 AWG triaxial cables., These cables also
. showed a when subjected to
. radiation, chemical spray and pressure, temperature, and
humidity due to simulated LOCA conditions. The
was not as large as described in (l) and
- ' (2) above, but it varied with the specimens tested.

FRC CONCLUSION:

This equipment is assigned to NRC Category IV.b because the testing is

* extensive and establishes a high probability of operability before the

radiation dose rate becomes high. FRC considers that this cable could be
upgraded to N7C Category II if protection against beta radiation were
provided. A gualified life should be established (see Section 4.1.3).

4.5.2.10 Equipment Item No. 4l
Electrical Instrument Cables and Splices Located Within Containment
Cable Manufacturer Not Stated/Raychem Splices
(Licensee Reference 2.24)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL®EVALUATION REPORT (3.3.2.22)¢

Reference 2.24 is a test report for two types of silicone-rubber
insulated 2/c cables. The manufacturer, formulation, and details of
construction are not stated, but the manufacturer is presumed to be Lewis
Engineering Company, since that organization provided the cable samples

tested. FRC also notes the following: ‘ ‘

a. Th¢ cable samples received of gamma radiation prior to the
thermal/steam exposure at

Following this, the samplesjwere'exposed to
, A 1-kV potential was applied during
the steam and temperature exposures. No failures occurred.

b. The Guidelines state that the test specimen should be the same as the

' equipment installed in the plant. The descriptions of both the
installed equipment and the test specimens are somewhat vague, but
seem to refer to different constructions. The Licensee did not
present an analysis comparing the impact of deviations between the
test specimen's configurations, design features, and production
procedures and those of the installed equipment. Hence the validity
of the test, as evidence of qualification of the installed cable, has
not been established.

4=59

i UU Franklin Research Center
‘A Division of The Frankiin Insdtute



DELETED MATERIAL IS PROPRIETARY INFORMATION
TER-CS5257-206

c. The qualification program neither addressed thermal aging nor
established the qualified life, as the Guidelines require. Also, no
electrical loading was. applied during: the simulated LOCA exposure,
and the Licensee neither stated the radiation dose the cable will
accumulate during normal operation over its installed life, nor
specifically evaluated the beta radiation dose, ‘as requlred by the
Guidelines.

d. No information has been provided concerning the splices on these
cables,

e. No information has been provided concernlng qualification for
submergence conditions.

LICENSEE RESPONSE:

The cable order specification for IP2 and IP3 are identical; therefore,
the actual cables must be fabricated with same formulation of insulation
and jacket material., With respect to the Lewis Cable Section 3.3.2.22,
paragraph b, the statement dces not follow. "The description of both the
installed cable and test spec1men are somewhat vague, but seems -to refer
to different construction.” .

FRC EVALUATION:

FRC has reviewed the Licensee Response and the conduit and cable schedule
transmitted by the Licensee on December 12, 13980, which resolves the

traceability question. FRC has also reevaluated Reference 2.24 which concerns

the Licensee statement about possible submergence of cables contained in PASNY'

letter IP-JCS-9105 dated July 30, 1980. FRC has the following additicnal

comments regarding this equipment item:

a. As noted under Items 40A and 40B, FRC understands that the cable is
installed in uncovered cable trays. Therefore, an integrated
-radiation dose of . could be expected as a result of a
LOCA. Reference 2.24 documents.
when the cables were exposed to steam pressure and
temperature combined with chemical spray. The tested cables had
previously been exposed to gamma radiation.

b. Cable performance has not been established for the reduced insulation
resistance condition during a LOCA. Particularly for instrumentation

and control applications, the effects of attenuation and distortion of.

~signals should be evaluated (see Appendix G).
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c. The effects of submergence during and after a LOCA have not been
evaluated, nor does the Reference 2.24 test address the possibility of
submergence. FRC is not aware of any testing of submerged cables that
would be applicable to this item.

d. None of the testing simulated the installation stresses that would be

experienced by the installed cables. The cables in the tests were
precoiled by the manufacturer and carefully laid on a simulated cable

tray in the test chamber.

FRC CONCLUSION:

This equipment item is assigned to NRC Category IV.b because the testing is
extensive and establishes a high probability of operability before the radiation

dose rate becomes high. Satisfactory long-term performance with reduced
insulation resistance during LOCA simulation has not been demonstrated. FRC
believes that this item could be upgraded to NRC Category II if protection
against beta radiation is provided.

4.5.2.11 Equipment Item No. 43
Resistance Temperature Detector Elements
Sostman Type 11901B
(Licensee Reference 2.18)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.25):

~Referénce.z.la is Westinghouse Topical Report WCAP-9157 that contains a
test :eport'fbr resistance temperature detectors. '
There are some unresolved issues concerning this reference that are discussed
in an internal NRC memorandum from G. Lainas to D. G. Eisenhut. The priﬁaiy“.
issue concerns the method of calculating the 40-year normal radiation dose and
accident radiation dése for those sensors which are mounted in the primary

coolant piping.

The qualification test conditions satisfy the requirements provided by
the Licensee for the containment environment, but the maximum temperétures
within the primary system piping that must be both survived and sensed

have not been identified.

The NRC position on (a) the post-LOCA time duration that the equipment is
required to be functional and (b) the environments within the primary system

piping must be established before a determination of the qualification of this
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equipment can be made. Because this equipment contains materials- that are
subject to aging degradation, these must be addressed and. the period of

qualified life (and hence replacement schedule) established.

LICENSEE RESPONSE:

This wide range resistance temperature detector elements are on a
schedule and are changed out accordingly.

FRC EVALUATION:

The Licensee Response does not answer the guestions raised in FRC's
DITER, nor have additional references as evidence of qualification been
prov{déd.\<Therefore, the specific deficiencies identified in the DITER
remain., Section D.9 in Appendix D details FRC's position regarding the need
for this equipment to be qualifiéd for long-term operation.

. .
FRC CONCLUSION:

This equipment item is assigned to NRC Category IV.b. From a review of

all documentation, FRC concludes that the qualification of this equipment item
for the environmental service conditions at the installed location has not

been demonstrated, but it is likely that short-term performance will be
satisfactory based on results of. the test referenced by the Licensee.

4.5.2.12. Equzpment Item No. 23B
Solenoid Valves Located in the Steam and Feedline Penetrations Area
ASCO Model 8300
Actuates Main Feedwater Regqulator Valves (PCV=-4l17, 427, 437, 447)
(Licensee Reference 2.4)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATICN REPORT (3.3.2.11):
Licensee'Refé:éhce 2.4 was*@iécﬁésed:id the preceding subsection, énd
this iteﬁ is the same as'Equipmeﬁt Item No. 25. The Licensee also notes that
(1) these valvés'will fail to the "closed" (safe) position for all potential
modes of failures; -(2) the ambient environmental conditions in the locations
whe:é the valves are installed will not change significantly from the
conditions existing during normal operation, when accidents occur; and (3)
some of the valves are needed for only.a perioa of a few minutes, while others

are needed for a long ‘time following an accident.
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FRC has not had the opportunity to thoroughly review the: plant arrange-
ment and the "sysﬁema aspects” of the situation to verify the Licensée's_
analysis. Based upon a preliminary review; however, FRC has some concerns
with regard to. the possibility of a significant steam or water jet environment

being present in these locations as a result of a steamline or feedline break.

In addition, as noted above, the following Guidelines requirements have
not been addressed: aging degradation has not been considered; qualified life
has not been established; and a program has not been established to ascertain
whether any in-service failures during the installed life to the equipment are
the results of aging degradation. These considerations are of particular

concern for solenoid valves that are energized during normal plant operatiocn.

LICENSEE RESPONSE:

This concern is covered by the jet and water discussion in Section 3.3.2.5
{4.5.2.4 of this report].

.

FRC EVALUATION:

as discussed in Section D.3 of Appendix D, FRC believes that gqualifi-
cation 1S'requ1red for this.equipment. As noted in Section 4.l. 2, FRC
believes ‘the environment under HELB conditions could be "harsh," and not
"mild" as the Licensee has stated. No evidence of qualification has been
provided. However, the cited reference does provide some assurance that the
equipment will function. The Guidelines requirements regarding aging
degradation and qualified life should be addressed by the Licensee. The
concerns expressed in Section 4.1.3 on these subjects_are of particular
importance for solenoid valves that are energized during normal plant
operation, It is noted that the Licensee Response refers to steam getting in
the auxiliary pump room, and the arguments are not valid for the steam/feedline

area.

FRC CONCLUSION: .

This equipment item is assigned to NRC Category V because gqualification
documentation has not been provided. The Licensee should determine the
qualified life of non-metallic parts based on manufacturer's recommendations
so that proper maintenance can be scheduled and perfcrmed.
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4.6 NRC Category V
EQUIPMENT THAT IS UNQUALIFIED
' The DOR Guidelines require that complete and auditable records reflecting -
a comprehensive qualification methodology and program be referenced and made

available for review of all Class lE equipment.

The qualification of the equipment items in this section has been judged
to be dezxcxent or inadequate, based upon review of the documentation provided
by the Llcensee.. The extent to which the equipment items fail to satlsfy the
ciiteria of the DOR Guidelines can be categorized as follows: (l) documen-
tation reflecting qualification as specified in the DOR Guidelines has not
been made available Eor review, (2) documentation is lnadequate, or (3) the
documentatlon indicates that the equipment item has not successfully passed

requxred tests.

4.6.1 Equipment Item No. 10
Level Switches Located Within Containment
' GEMS Corporation Model LS 1900
(Licensee Reference 2.18)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.3.1):

' Licensee Reference 2.18 is a Westinghouse Topical Report. FRC has
reviewed this document and found no discussion of test data or analysis for

any level switches.

LICENSEE RESPONSE:

NUREG 0578 required installation of an environmentally qualified level
system. We are proceeding with the installation of that system.  The
“transmitters are ordered and will be xnstalled at the next outage of
sufflczent duratlon.

FRC EVALUATICN:

The Licensee has not provided any valid qualification references for the

—

equipment presently installed in the plant.

In the original submittal [l), the Licensee also noted that these

. instruments were designed for submerged service at 295°F/60 psig. No .

EHIP - NU o o 4-64
Uil Franklin Research Center ‘
A waon of The Franiiin Institute



DELETED MATERIAL IS PROPRIETARY INFORMATION:

TER-C5257-206

substantiation has been provided for this claim. The- Licensee has cited
systems-related reasoning in lieu of qualification documentation. This is

discussed in Section D.1l of Appendix D.

FRC CONCLUSION:

This equipment ltem is assigned to NRC Category V. From a review of all
documentation, FRC concludes that this equipment item is not environmentally
qualified for the service conditions at the installed location. FRC notes
that the Licensee has stated that this item will be replaced with qualified
equipment.

4.6.2 Equlpment Item No. 17
Flow Transmitters Located Within Contalnment
Barton Type 386
RHR Recirculation Flow FT=-946 A-D
(Licensee References 2.3 and 2.1)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2. 3)

Reference 2.3 is-an NRC memorandum that discusses actlons to be taken
concerning certain unqualified electronic transmitters in Imdlan Point Unit
2. It also indicates that the problem it discusses does not apply. to Unit 3.
Reference 2.1 is a Westlnghouse Topical Report in which a qualification test

program for a . transmitter is described. The Licensee
also has stated that this item is to be replaced with quallfled Barton

transmitters. FRC has reviewed Reference 2.1 and has the following comments:

a. The test specimen is a different type than the installed equipment.
The Guidelines require that the test specimen be the same as the
equipment being qualified. 'The Licensee did not present an analysis
comparing the impact of deviations between the test.specimen's '
specific design features, materials, and production procedures, and
those of the installed equipment. Therefore, an independent
conclusion cannot be reached regarding the extent to which the two
units are similar and the validity of the test as evzdence of
‘qualification has not been established. :

b. The temperature/pressure profile .

c. There was no chemical spray in the test program.

d. The test program included seismic test and a nuclear radiation dose
of 240 Mrd administered after the steam exposure,

4
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LICENSEE RESPONSE:

[No response provided in Reference 9.]

FRC EVALUATION:

Westinghouse Report WCAP-7410-L documents a test program conducted on
N ’ under simulated LOCA
conditions; however, the time was limited ‘ Pre- and post-~test

accuracies showed =~ : FRC.

previously concluded that it would be advisable for the Licensee to establish

the relationship between the installed Barton transmitters and the tested

" transmitter.

The Licensee has not cited additional references as evidence of =
qualifiéatiéh’for this transmitter in response to FRC'S DITER. Neither has
the Licenseevprovided information that would establish similarity between the

Barton Model 332 MOD I, which was tested, and the installed Barton

transmltter.n FRC therefore flnds ‘that quallflcatlon has not been establlshed

for this’ equlpment.

FRC CONCLUSION:

This equipment item is'assigned to NRC Category V because evidence of
qualification has not been made available. The Licensee has stated that this
transmitter will be replaced with qualified Barton transmitters.

4.6.3 Equipment Item No. 1l8B
Solenoid Valves Located Within Containment
Automatic Switch Co. (ASCO) Model NP-8316
'Actuates Contalnment Purge Valves (FVC-1170, 1172) and
) Contalnment ‘Pressure Relief Valve (PCV-1190)
~ (Licensee Reference 2.8) ' o

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION'REPORT (3.3:2.9):

The Licensee'’ s reference is a proprzetary test. report descrlblng a
quallflcatlon program conducted for a numoer of ASCO valves. FRC'S review of

thlsv:eport has resulted in the followxng conclu51ons.
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a. Of the valve models tested, the one with a model number that most
closely matches. that of the installed equipment is sample No. 6,

solenoid enclosure, and normally closed operation. The Guidelines
require that the test specimen be the same as the equipment being
qualified. The Licensee did not present information describing the
installed item; a statement that it is identical to the test sample;
or an analysis comparing the impact of deviations between the test
specimen's specific design features, materials, and production
procedures and those of the installed equipment. Therefore, an
independent conclusion cannot be reached regarding the extent to
which the results of the test program provide valid evidence of
qualification. The Licensee should provide certification that the
important features of the installed equipment are the same as those
in the test specimen.

b. The environmental and operational service condition parameters used
in the qualification test program exceeded those dictated by plant-
specific requirements. in all cases except the -of the steam
temperature/pressure profile. This deficiency is not regarded as
being significant. The Licensee submittal did not consider the
nuclear radiation dose resulting from (i) normal plant operations and
(1i) beta radiation (including the Bremsstrahlung radiation it
creates while being attenuated). However, the test program included
a sufficiently large gamma radiation dose ( Mrd) that the other
dose contributions can be considered to have been accommodated.

¢. The pre-aging simulated in the test program was 1ntended to represent
an installed life (and hence a qualified life) of
ambient temperature. The ambient temperatures at the Lnstalled
locations within the plant are lower, and hence the quallfled life is
longer. The Licensee should make an explicit determination of the
qualified life and establish a replacement schedule if this is less
than the period for which the plant is licensed to operate.

LICENSEE RESPONSE:

The concern is that the ASCO solenoid valve NP 8316A7SE, which was
installed, differs from the tested model NP 831663E. The difference
between the valves is the size of the pipe connecticn and the orifice.

" The concern of aging is on-going; however, since we have data to indicate
that the solenoid will perform its function for a minimum of 4 years, a
small replacement schedule is incorporated. This schedule will be
modified as necessary when more data on aging is received.
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FRC EVALUATION:

The cited reference is valid for this equipment item, because the’
Licensee has more fully identified the equipment model number. However, the

following concerns still remain:
1. During the referenced qualification test, there was

This was evidently the result of ‘ of
conduit
material and the method of electrlcal connection used in the test
program, which does not appear to represent that used in any power
plant. There is the strong implication that the test was to be
conducted with the electrical wiring penetration of the solenoid case
isolated (sealed) from the test environment. It was this isolation
barrier that evidently failed during the test, allowing spray
solution to enter and seriously degrade the co;l. Although this did
not occur with sample No. 6, which is. the one that most closely _
matches. the installed equipment, there is nothing in the referenced
report to indicate that this was not merely a fortuitous result. The
results of the test must therefore be regarded as inconclusive until
the uncertainties associated with the method of making the wiring
interface-with}the solenoid, both in the plant and in the test, are
resolved. The Guidelines state (Section 5.2.53):

"If a component fails at any time during the test, even in a so-

called 'fail safe' mode, the test should be considered inconclusive

with regard to demonstrating the ability of the component to functiocn
" for the entire period prior to the fallure.

They further state (Section 5.2.6):

"The equipment mounting and electrical or mechanical seals used
. during the type test should be representative of the actual
installation for the test to be considered conclusive.®

2. FRC.interprets the Licensee Response to indicate agreement that at
present the gualified life is 4 years. The Guidelines require an’
explicit statement with regard to qualified life. -

3. The Licensee did not indicate if subséquent operation of the
containment pressure relief valve would be required following an
accident. - :

FRC CONCLUSION:

This equlpment item is a531gned to NRC category V because adequate
evidence of qualification was not provided,. including the method of sealing.
The Licensee should provide evidence that a qualified electrical connection
seal has been used. : :
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4.6.4 Equipment Item No. 29
Position Switches Located in the Auxlllary Pump Room
NAMCO Model EA-170 .
(Licensee reference not cited)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.14):

The Licensee claims tha:, following an accident, the ambient
environmental conditions will not be significantly different from those
existing during normal plant operation. FRC has not had the opportunity to
review the plant arrangement, but is concerned that the existenﬁe of a
significant steam or water spray condition is possible. Also, the Licensee
has not addressed the :equlrements of the Guidelines concerning aglng and has

not established the quallfled llfe for this equlpment.

LICENSEE RESPONSE:

In response to the concern of water and steam jetting, the justification -
for not being concerned with the jetting in the auxiliary pump room is
discussed in the Analysis of High Energy Lines prepared for Con Edison by
United Engineers dated May 3, 1973, which has been docketed. Two
redundant valves in the main steam supply line to the auxiliary feed pump

turbine outside this room have been installed. Each valve is signaled to
close automatlcally on high temperature by its own temperature sensor
located in the auxiliary feed pump rocom. Each valve has control room

indication, control, and alarm. Each system is completely independent of
the other. Therefore, with the closure of the isolation valves upon a
steam line break, steam jetting would be eliminated. Water jetting has
not been included within the scope of the DOR Guidelines.

FRC EVALUATION:

The comments contained in Section'D.l of*Appendix D'appiy to this item in
that the equipment used to preclude‘a harsh environment is not qualified.
There is no other information available to FRC regarding the conditions for

which the limit switch would be.qualified.
FRC CONCLUSION:

This equipment item is assigned to NRC Category V. From a review of all
documentation, FRC concludes that this equipment item is not qualified for the
environmental service conditions at the installed locaticn.
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4.6.5 Equipment Item No. 34A
Large Electric Motor Located in the Auxllxary Pump Room
Westinghouse, 509 US Frame
AFW Pump Drive :
(Licensee reference not c1ted)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.15):

The Licensee states that the ambient environmental conditions in this
location will not change significantly from the conditions existing during

normal operation, when accidents occur.

FRC has not had the opportunity to thoroughly review the plant arrangement
and the "systems aspects" of the situation to verify the Licensee's analysis.
Based upon a preliminary review, however, FRC has some concerns with regard to
the possibility of a significant steam or water jet environment being present
in this location as a result of a steamline or feedline break and also with

reéard to the required time-for-functioning cited by the Licensee..

In addition, the following Guidelines requirements have not been
addressed; aging degradation has not been considered; qualified life has not’
been established; and a ptbgram has not been established to ascertain whether
any in-service failures during the installed life of the equipment are the
result of aging degradation.

LICENSEE RESPONSE:

We are obtaining further documentation from WestinghOuse to substantiate
the conclusions that the motors are 'qualified under the documentatlon in
our submittal dated April 28, 1980.

FRC EVALUATION:
References as evidence of qualification have not been provided.

Therefore, the specific deficiencies identified in the DITER remain.

-The Licensee has requested qualification documentatlon from the motor

mahufacturer. The Licensee should address the following related items:
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1. provide documentation that a lubricant quallfled for the steam
environment was. used.

2. review maintenance records to determine if abnormal motor
component wear conditions are being experienced that could
decrease the motor's qualified life (such items as beazlngs and
splices should be specxflcally addressed)

3. provide motor nameplate information to identify the specific type
of motor insulation that was used.

4. provide evidence that the water_spray would not affect the
operation of the motor.

A review by FRC indicates that Westinghouse Report WCAP-8754, entitled
"Environmental Qualification of Class lE Motors for Nuclear Qut-of-Containment
Use" may have some applicability to this motor if the Indian Point Unit No. 3
moto:'uées Class B or LF insulation and has operating

speeds ranging from 720 to 3600 rpm.

The Licensee has limited the environmental temperature and pressure in
this area by employing a steam isolation valve actuated by a thermostat for
which qualification has not been demonstrated. However, the Licensee did not
list the thermostat as. a safety-related device. The exact environmental
service conditions are therefore a concern because operability of the
steamline isolation system has not been demonstrated, as is discussed in

Section D.l of Appendix D.

. FRC CONCLUSION:

This equipment item is assigned to NRC Category V. The Licensee has not

" provided qualification documentation and is relying upon an unqualified system

to achieve a nonharsh environment. Sections 4.1.2 and D.l1 of Appendix D
provide additional information.

4.6.6 Equipment Item No. 38
Terminal Blocks Located Within Containment
Westinghouse Model 542247 (805432)
{Licensee References 2.14, 2.l15, and 2.16)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.19):

~Reference 2.14 is an internal NRC memo dated February 3, 1979 concerning

qualification of safety-related terminal blocks for service inside containment
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at Yankee Rowe Nuclear Power Station. This reference indicates that these
blocks. have successfully passed a. steam- exposure- test performed in connection
"with the Haddam-Neck plant and that Westinghouse has stated that this item has
a total integrated radiation dose capability of This reference cannot
be coneidered'to be valid evidence of qualification since it is neither a test

report nor an analysis that references test data.

Reference 2.15 is an analysis conducted for Westinghouse terminal blocks
installed at the R. E. Ginna station, again based on the tests conducted for
the Haddam Neck plant and the Westinghouse statement concerning radiation

capablllty.

Reference .2.16 is the report for the tests performed for the Hadcam Neck

plant referred to above. The test included only a steam exposure. .
FRC's assessment of the status of qualification documentation follows:

a. It has not been shown,.either by test or analysis, that the combined
effects of thermal aging, radiation, and steam/chemical spray
environments postulated to follow a LOCA event are unlikely to cause

) Also, the Licensee has not stated whether

‘ ‘the blocks are exposed or installed within junction boxes, whether

. the method of installation is the same as that in the tests, and
whether the presence of moisture could affect the accuracy of

-lnstrumentatlon signals carried by the blocks.

b. ’The Guidelines require that equipment must be qualified to integrated
*. nuclear radiation dose levels that (i) reflect the sum of both the

normal operating dose (for the qualified life period as a minimum)
and the accident dose level, and (ii) consider the effects of beta
radiation and the proximity of the installed equipment to the sump or
other concentrated sources of radiation. 1In reviewing qualification
data referenced in connection with the Palisades plant, FRC noted
that the Westinghouse statement regarding radiation qualification was
quoted out of context, and the 51tuatlon is unsatisfactory for the
long term follow1ng a LOCA.

c. Aging degradatlon has. not been addressed, as is requlred by the
Guidelines. The Licensee should evaluate the susceptibility of the
terminal blocks to degradation as a result of exposure to tempera-
ture and nuclear radiation during the installed life in the plant.
If significant degradation is' expected to occur, aging must be ad-
dressed in the test program and an expllc1t determination made of
quallfzed life. :
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d. " During one of the steam exposure tests in the program described in
Reference 2.16, a short circuit developed on one of the blocks being
tested because the screw that attaches the block to the junction box
had been tightened to the point where the rather brittle
cellulose~filled phenolic had cracked. This suggests that the
overall qualification is quite sensitive to the mounting procedure
and technique used. No documentation has been provided showing that
this potential concern was addressed during the installation of this
equipment. It is noted that use of a resilient washer under the
screw head will eliminate this particular qualification-related
failure mechanism,

LICENSEE RESPONSE:

All the terminal blocks inside containment are mounted in junction
boxes. Resilient washers will be installed under the blocks to preclude
any failures.

FRC EVALUATION:

The Licensee has not provided-any information in response to the
questions raised in the DITER-concerning thermal and radiation aging,
qualified life, and combined radiation/steam/chemical spray conditions. The

Licensee Response addressed the question of installation stresses raised in
paragraph 3.3.2.19 but has not addressed the problems of thermal stress

cracking such as occurred on some terminal blocks discussed in Reference 2.16.

FRC has the following additional comments on the terminal blocks based on

information which has been reviewed in the EEQ program.

1. Spray: FRC has reviewed 24-hour tests in which deposits accumulated
-along mold lines of terminal blocks and grounded a terminal.
Examination of various terminal blocks after simulated LOCA with
chemical spray has indicated conductive deposits on block surfaces
that resulted in reduced insulation resistance without complete
grounding or short circuit. The Licensee has not analyzed the effect
of high conductivity on instrument signals. Merely maintaining
voltage does not assure reliable transmission of instrument signals.

2. Aging: FRC has reviewed several references which provide statements
concerning aging and irradiation effects on the materials used in
terminal blocks. It has been stated that the material (wood-flour-
filled phenolic) is capable of withstanding continuous service at
125°C. It has also stated that extrapolated 40-year life temperature
ranges from 105°C to 110°C. Other reports indicate that mechanical
properties begin to degrade at 0.5 Mrd and that elongation and impact
strength are reduced by 25% at 3 to 8 Mrd.

Iy .
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The mechanical and thermal properties of wood-flour-filled phenolics
are highly variable, as.shown in Appendix F. The data reviewed for
the EEQ program demonstrate that data scatter on thermal aging is
wide (e.g., 171 hours at 150°C = 40 years, 160 hours at 136°C = 40
years, 100 hours at 126°C = 11.4 years). FRC considers that
meaningful forecasts of lifetime and uniform standards for aging
damage have not been established for the wood-flour-filled phenolics.

FRC has reviewed Sandia Report Number SAND80-2447A presented at the
Eighth Water Reactor Safety Research Information meeting held .at the National
Bureau of Standards from October 27 to 31, 1980. The following statement is

presented verbatim from page 1 of the report:

Otmar M. Steutzer
Sandia National Laboratories
Albuquerque, New Mexico 87185

Wire connections in reactor systems are generally made by means of
Terminal Blocks (TBs), small insulating boards, each accommodating from 6
‘to 12 screwdown metal terminals. Figure 1 shows the three models of TBs
used in- the containment of Three Mile Island, Unit 2 (TMI-2). The blocks
are shielded from dirt, or direct steam impingement, by protective
enclosures or -circuit boxes, many of them similar to the standard fuse
‘boxes. The enclosures are not hermetically sealed and are equipped with

. breathers or "weep-holes," which at TMI-2 are 6 mm in diameter, but in
some other reactors are 25 mm wide. During a steam outbreak, steam can
“therefore reach the TBs by diffusing through these openings. This makes
the insulator surface more conductive. Figure 2 indicates what happens:
increased leakage currents (from terminal-to-ground or to another
-terminal), noise-in the circuits, and potentially total electrical
breakdown.

TBs have been suspect for a long time. At the urging of the NRC, TBs in
safety related (lE) circuits were replaced in most reactors by splices.
At TMI, 620 terminals were eliminated, but there are still 2700 in the
containment. And in the case of an accident even non-safety circuits may
be lmportant ’

The raport presents data and’ statlstlcal evaluatlon of results for

probability of. failure as a function of time and voltage.

FRC CONCLUSION:

This equipment'item is assigned to NRC Category V because evidence of

qualification for Indian Point Unit No. 3 has not been provided. There is no )

assurance that the terminal blocks will transmit reliable instrument signals
under LOCA or HELB conditions.
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4.6.7 Equipment Item No. 39
Electrical Penetrat;ons Located W1th1n ‘and Outside Containment
. Crouse-Hinds (Westinghouse)
(original Licensee Reference 2,17; Final Licensee Reference 10.3)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.20):

‘In general, electrical penetrations perform two safety-related
functions: (i) provide a leak-tight barrier as part of the overall plant
containment system minimizing release of radioactive materials, and (ii) carry
electric power plus control and instrumentation signals across the containment
boundary. With regard to the first function, the design of this equipment
item has three implicit failure modes that must be addressed: distortion of
the penetration structural members, failure of the O-ring elastomeric seals on
the mounting flange, and failure of the seals and electrical insulation around
individual conductors. With regard to the second function, two failure modes
are reievant: breakdown of the electrical insulation causing a short circuit
to ground or between conductors, and breakage of the conductor causing an open
circuit. It is important to note that the two functions are related in at
least two ways. ‘First, two of the failure modes for the first function are

likely also to cause one or both of the poésible failure modes associated with
the second function (i.e., an insulation or seal failure around a conductor

may both impair containment integrity and cause electrical failures). Second,
the fact that the conductors carry electrical currents results in higher-than-

ambient temperatures in the seals and insulation, and in electromagnetic and

‘thermal-induced forces being imposed on these materials and the conductors.

These effects help to induce failure modes leading to impairment of both basic

functions.

FRC has reviewed Reference 2.17, a description of Westinghoﬁse tests
performed on’ajprototYpé for the Brunswick plant electrical penetrations. A
letter from W. Cahill of Consolidated Edison to B. Grier of NRC/CIE Region I
states that Westinghouse advised Con Ed that the same tests are applicable to
the Indian Point No. 3 penetrations., From the review of Reference 2.17, FRC

notes the following:
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a. The prototype was designed with three types of conductors: 36 #l
" AWG, 50 #10 AWG, and 5 thermoccouple pairs. During testing, 9 of the

#1 AWG were loaded with , and’ 3 of the #10 AWG were
loaded with The penetration interior and outboard
temperatures during testing stabilized at The test conditions
were steam for % hours followed by a decay tc

These conditions completely envelop the
LOCA temperature and pressure profiles submitted by the Licensee.

b. No mention was made of the materials of construction of the
penetration; this information is necessary to ascertain if chemical
spray and radiation exposure is required and if materials are subject
to degradation by thermal aging. No thermal aging, chemical spray,
or irradiation was included in the test. The requirements of the
Guidelines with regard to these environments have not been satisfied.

c. Leak testing with helium was stated to have been accomplished

successfully (but no limiting rate reported) before the thermal/steam
*. exposure. No helium leak testing was reported for the penetration

during or after exposure. The internal pressure was measured before
and after exposure, and a small difference ( after, compared
to - _ before) was attributed to a gage reading error. The
report claims the equality of internal pressure before and after
exposure as evidence that no leakage occurred during testing.

d. Insulation resistance values ~ during thermal/steam
exposure, but stayed well within acceptable values. One #10 AWG
resistance declined to a.lower value than the others

and also _
~ volts. The report states that this is acceptable, since the actual
operating voltage would. be FRC concurs with this
interpretation.

e. The Licensee has not established that the maximum electric currents
. .that could occur under LOCA conditions (including short circuits)
were represented in the current loadings used in the test program.
Also, no descriptions of the various types of electrical penetrations
in the plant were presented, so it is not possible to verify that the
test specimen does adequately represent installed equipment items.

LICENSEE RESPONSE?

The design of the penetration is such that all mechanical joints are
metal-to-metal, metal-to-ceramic, or metal-to-glass. No reliance is
placed on crganic compounds or potting componds of any type tc effect a
mechanical joint and/or leaktight seal.

. A Division of The Franiiin institute -
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In addition, the Brunswick Nuclear Power Plant penetration is constructed
the same as. Indian Point's with respect to its seals. . Attached
[Reference 10.3] is an environmental qualification report for the
Brunswick Plant which includes irradiation of the various components.
Treated steam was used in the test which has a higher conductivity than
boron, also the components which are exposed to the containment
environment are non-corrosive with respect to boron.

FRC EVALUATION:

FRC has réviewed the Licensee Response and the copy of the design
approval test reports attached to the response [l10.3]. FRC has also
reanalyzed the initial submittal and the FRC comments provided in the DITER
and has considered information acquired during this EEQ review program
pertaining to electrical penetrations. at other Westinghouse plants. As a

result, FRC has the following comments:

a. There were two distinct designs of penetrations used in Westinghouse
plants at the time the Indian Point plants were being constructed.
Cne type, manufactured by Crouse-Hinds, consisted of- glass or ceramic
and metal brazed and welded to form the shell and pressure boundary.
These penetrations are shown on Crouse-Hinds Drawings 0100044,
0100350, 0100253, 0100324, 0100252, 0100411, 0100251, 0100696, and
0100350.

There was another .type designed by Westinghouse which consisted of

seals between a metal shell and the
conductors (Westlnghouse Drawings 2802 and 2803).

b. The report provided by the Licensee discusses radiation tests on
ceramics, as well as various insulation potting compounds -and epoxies.

C. - While the testing described in Reference 10.3 énvelops the pressure,
‘temperature, and spray conditions shown in Appendlx A for the LOCA
conditions of .
that normal or short-circuit currents were applzed nor dlscloses
whether radiation was simultaneous or sequential.

FRC CONCLUSION: - : .

This equipment item is assigned to NRC Category V because traceability

‘between the installed units and those tested cannot be verified from the

documents provided in the Licensee submittals. The Licensee should verify
from installation records and drawings specifically which penetrations are
installed in the plant. If any are the Westinghouse canister-type metal shell
penetrations similar to those described in (a) above, performance and

?’ | ‘ o 4-77
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integrity under short-circuit current loadings must be established because
there  are nonsafety-related and/or unqualified electrical circuits connected
to the penetrations. If the penetrations are metal/ceramic as described in
(a) above, they would be assigned to NRC Category I.a or I.b.

4.6.8 Equipment Item No. 42B
Hydrogen Recombiner Located Within Containment
Westinghouse Electric Corporation
(Licensee Reference 2.1)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.24):

Reference 2.1 is a Westinghouse Topical Report that contains the results
of qualification test programs for an igniter-exciter unit (BLA Part No.
43737, Rev. A, Serial No. 001), and a Westinghouse 2-hp, 3-phase, 60-Hz,
230/460. volt motor with _ insulation. It is stated in the report that
this 2-hp motor is constructed in the. same manner as the actual 15-hp motor
used in the recombiner. FRC has reviewed Reference 2.1 and notes the
followiné:

a. The qualification program for the igniter-exciter unit included a

high pressure steam exposure, nuclear irradiation to 173 Mrd, and a

22-day steam exposure to simulate this component of a LOCA.
Functional operation tests were each day.

The environmental parameters during this sequence of tests fully
envelop those to which the actual equipment may be exposed except for
- two ‘omissions: thermal aging and chemical spray.

The Guidelines require that tests which were successful using test
specimens that had not been pre-aged may be considered acceptable
provided the component does not contain materials known to be
susceptible toc significant degradatlon due to thermal and radlatlon
-aging. If the component contains such materials, a qualified life
for the component should be established and a program instituted to
monitor performance and analyze failures to determine whether they
.are random or. aging-induced. NO analysis -of the susceptibility of
the materials to aging degradation has been provided, nor has a’
period of qualified life been established or documentation of an
-ongoing failure monitoring/analysis program been submitted.:

The Guidelines require that equipment which is potentially exposed to
chemical sprays must be qualified for this environment by either test
or analysis. Documentation providing evidence that the performance ' ‘
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for this equipment is satisfactory under chemical spray exposure
conditions, or test that it is completely protected from contact with
the spray, should be submitted.

b. The qualification program for the blower motor consisted of a 200 Mrd
gamma irradiation, thermal pre-aging (stated to be equivalent to
40-years), and a 22-day steam/chemical spray exposure to simulate a
LOCA.

while the environmental parameters appear to be satisfactory, three
major concerns remain concerning this test program. No documentation
has been provided to justify:

- the use of a 2-hp motor instead of the actual equipment item
- the test sequence (i.e., irradiation prior to thermal aging)

- the validity of the thermal aging as being equivalent to 40 years
of installed service life. '

c. No evidence to justify the exclusion of the igniter and temperature
detector (the other electrical components in the recombiner) from
this program has been provided. This omission should be corrected.

LICENSEE RESPONSE:

[No response provided in Reference 9.]

FRC EVALUATION:

The Licensee did not provide a response to the DITER. Ancther review of
the Licensee's cited reference and submittal made in response to IE Bulletin
79-010[6] raises the following concerns. Recombiner components such as the
exhaust thermocouples, blower damper control solenoid, pressure switches,
associated wiring, and any términal blocks or splicés will require
qualification documentation, because their failure could jeopardize the
recombiner's operation. VAlghough the Licensee indicates in Reference 6 that
some of these may have been tested, FRC finds no evidence‘of this testing in
the references cited. These components are located inside the containmeht and
will be exposed to the long-term accident environments. Because no chemical
spray testing was performed on the recombiner unit, the Licensee should
conduct an analysis or test to demonstrate that: this service condition would

not degrade the recombiner.
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The Licensee has stated that the 15-hp Indian Point Unit No. 3 recombiner

blower motor has the same constructxon as the 2~hp motor tested by weStxnghouse.
Evidence of this similarity should demonstrate that:

(1) the bearing system for the Indian Point Unit No. 3 plant motor is
- . equivalent to or better than the 2-hp test motor's bearings

(2) the lubrication used in the motor can withstand the radiation and
: steam environment of the Indian Point Unit No. 3 containment

(3) the splices for the motor-lead and lead-to-cables for the Indian
point Unit No. 3 plant motor were identical or superior to those
used in the tested unit.

Licensee Reference 2.1 (Westinghouse Report WCAP-7410-L, Vol. II) states
that the expected life of the test motor's insulation is 7 years of continuous
operation or 40 years of noncontinucus operation. This is expected to be the

case for the Indian Point Unit No. 3 recombiner hotor. The Licensée should

establish the motor's overall qualified life in accordance with Section 4.1.3.

FRC CONCLUSION: -

The overall hydrogen recombiner and blower motor un1t is assigned to NRC
Category V. Specific components of the recombiner will require qualification
documentation to ensure that the overall recombiner will be operable for a
long-term postulated accident environment. Additional evidence documenting
traceability of the blower motors installed in the plant.to the tested motor
should be provided by the Licensee, together with an explicit determination of
the unit's qualified life in accordance with Section 4.1.3.

4. 6 9 Equ;pment Item No. 19
Solencid Valves Located in the Auxlllary Pump Room
ASCO Model 8300
(Licensee Reference 2.4)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.11):

Licensee Refegence 2.4 was aiscussed in the'p;eceding subsection 3.;.2.10
(4.5.2.7 of this report], and this is the same as. Equipment Item No. 25. The
Licensee alsé notes that (1) these valves will.fail to the "closed" (safe)
position for all potential modes of failure; (2) the ambient environmental

'conditions in the locations where they are installed will not change
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significantly from the conditions existing during normal operation, when
accidents occur; and (3) some of the valves are needed for only a pericd of a

few minutes, while others are needed for a long time following an accident.

FRC ‘has not had the opportunity to thoroughly review the plant arrangement
and the "systems aspects" of the situation to verify the Licensee's analysis.
Based upon a preliminary review, however, FRC has some concerns with regard to
the possibility of a significant steam or water jet environmént being present

in these locations as a result of a steamline or feedline break.

In addition, as noted above, the following Guidelines requirements have
not been addressed: aging degradation has not been considered; qualified life
has not been established; and a program has not been established to ascertain

whether any in-service Eaiiures during the installed life of the equipment are

‘the result of aging degradation.

LICENSEE RESPONSE: ' )

This concern is covered by the jet and water discussion in Section
3.3.2.5. B

FRC EVALUATION:

As discussed in Section D.l of Appendix D, the Licensee is relying upon
an unqualified system to prevent a harsh environment in this area. Since
there is no assurance that the area will be mild during a HELB, this equipment

requires qualification for the environment to which it is subject.’

FRC CONCLUSION:

This equipment item is assigned to NRC Category V because there is no
evidence of qualification for the environment to which it can be exposed. The
Licensee is relying upon an ungualified system to maintain a nonharsh
environment in the auxiliary pump room. The Licensee should determine the
qualified life of non-metallic parts based on manufacturers' recommendations,
so that proper maintenance can be scheduled and performed.
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4.6.10 FEquipment Item Nos. 30 and. 31 '

Limit Switches Located in the Steam/Feedllne Penetrations Area
and Pipe‘ Penetrations: Area :

NAMCO Models SL3 and D2400

(Licensee reference not cited)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.l.4
and 3.3.1.5):

The stated design basis event environment deviates only slightly from
ambieﬁt conditiens for this item. The Licensee states that the limit switch
is for §osition indication only and that there is no known failure which would
cause the valve to open. Provided that the NRC agrees that valve position
lndlcatlon is not a safety functlon, FRC flnds that quallflcatlon is not

required for this item.

LICENSEE RESPONSE:

[No response provided in Reference 9.]

FRC EVALUATION'

Although these limit switches prov1de position lndlcatlon only, ‘the

fhhetlon of the switches is basically to indicate proper shutting of the
containment isolation valves (with certain exceptions). The closing of
containment isolation valves upon receipt of a containment isolation signal
requires reliable indication in order for the operator to know that the valves
have performed their safety function. This-is particularly true following a
MSLB accident, when the position of the MSIVs may be critical to mitigating
the accident and preventing complications with RCS pressure and volume’
control. Continued reliable position indication is also significant for the
long term to prevent possible misinterpretation cof valve status by the
operators that could result in undesirable operator action. There is no
information available to ?RC which demonstrates any type of qualification for

these items.
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FRC CONCLUSION:

This item is assigned to NRC Category V because the valve position
indication must be qualified for the environment to which the equipment may be
exposed, and no evidence of such qualification has been provided by the
Licensee (see Section D-7 of Appendix D).

4.6.11 Eguipment Item Nos. 20 and 23A
Solenoid Valves Located in the Steam and Feedline Penetrations Area
20: Lawrence Model 110114W
Actuates Main Steam Isolation Valves
23A: ASCO Model 81316 :
Actuates AFW Pump Turbine Steam Supply Isolation Vvalves
(Sov=1310Aa, B)
(Licensee reference not cited)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.12):

The Licensee states that (i) Item No. 20 valves will fail to the "closed"
(safe) position for all potential modes of failure; (ii) the ambient
environmental conditions in the locations where they are installed will not
change significantly from the conditions existing during normal operation,
when accidents occur; and (iii) Item No. 20 valves are needed for only a few

minutes, while the others are needed for only 30 minutes following an accident.

FRC has not had the opportunity to thoroughly review the plant arrangement
and the "systems aspects” of the situatioh to verify the Licensee's analysis.
Based upon a preliminary review, however, FRC has some concerns with regard to
the pqssibility'of a significant steam or water jet environment being present
in these locétions as a result of a éteamline or feedline break and also with

regard to the required times-for-functioning cited by the Licensee.

In addition, as noted above, the following Guidelines requirements have

. not been addressed: ‘aging degradation has not been considered; qualified life

has not been established; and a program has not been established to ascertain
whether any in-service failures during the installed life of the equipment are

the result of aging degradation.

LICENSEE RESPONSE:

This concern is covered by the jet and water discussion in Section
3.3.2.5 [4.5.2.4 of this report]. In addition, the Lawrence solenocid
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valves used on the main steam stop valves are discussed by the High
Energy Line Analysis. The report states that the solenoids are protected
. from: steam and water jetting by the shield wall. . :

FRC EVALUATION:

FRC believes that qualification is required for this equipment. As is
noted in Section 4.l1.2.2, FRC believes the HELB environmental conditions could:
be "harsh" rather than "mild"™ as the Licensee nas stated. No evidence of
qualification has been provided. The Guidelines requirements regarding aging
degradation and qualified life should be addressed by the Licensee. The
concerns expressed in Section 4.1.3 on these subjects are of particular
importance for solenoid valves that are energized during normal plant .

operation. -

FRC CONCLUSION:

This equipment item is assigned to NRC Category V because qualification
documentation has not been provided. The Licensee should determine the
qualified life of non-metallic parts based on the manufacturer's

recommendations so that proper maintenance can be scheduled and performed.

4.6.12 Equipment Item No. 26
Solenoid Valves ILocated Within Containment
Skinner, Model Not Stated
Actuates Fan Cooler Unit Dampers (31, 32, 33, 34, 35)
(Licensee reference not cited)

'ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECENICAL EVALUATION REPORT (3.3.1.2):

The Licensee states that these valves will close (their safe position)
for all potential modes of failure and that they are automatically
de~energized upon the occurrence of an SI signal. The same signal also
isolates the instrument air supply line to the containment and trips the air

compressor.

FRC has not had the opportunity to verify the Licensee's analysis of the
"systems aspects" of the situation, since no supporting documentation has béen
-prpvided. If a subsequent review of the systems aspects does provide this-
verification, FRC would agree that qualification of these solenoid valves is

" not regquired.
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LICENSEE RESPONSE:

[No response provided in Reference 9.]

FRC EVALUATION:

Because the seals and other components of the valve may be degraded by
the normal service environment, and because a high temperature steam '
environment may exist for several minutes before functioning (i.e., change of
position) is called for, the Guidelines require that a qualification test be
performed for a minimum of 1 hour plus expected operating time under .LOCA
conditions to verify proper operation (see Section 2.2.4 of this report).
(This requirement was established subsequent to the preparaticon of the
DITER.) The effects of the normal service environment on the equipment should
be evaluated and the qualified life explicitly determined.

FRC CONCLUSION:

This equipment item is assigned to NRC Category V because no evidence of
qualification has been provided.
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4.7 NRC Category VI

EQUIPMENT FOR WHICH QUALIFICATION IS’ DEFERRED

- The equipment Ltems in this category have been addressed by the Licensee
in the equipment environmental qualification submittals; however, the
qualification review has been deferred by the NRC in accordance with criteria

presented in Sections 2.2.3 and 2.2.5 of this report.

4.7. l Equlpment Item No. 32A
Limit Switches Located in the Steam/Feedline Penetration Areas
Micro Switch Model EXAR 7313
(Licensee reference not cited)

ORIGINAL TEXT.TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT :(3.3.1.6):

~The stated design basis event environment deviates only slightly from
ambient conditions for this item. The Licensee states that the limit switch
is for position indication only. Provided that the NRC agrees that valve
position indication is not a safety function, FRC finds that gqualification is

not required for this item.

LICENSEE RESPONSE:

{No response provided in Reference 9.]

FRC EVALUATION:.

‘ Although the isolation valves in the steam supply to the AFW pump turbine
are not containment isolation valves, they do perform a safety function by
limiting the severity of the environment in the auxiliary pump room following

a HELB.to the steam supply, thereby protecting a large amount of safety-related
equipment. - Consequently, the indication that these valves have performed

their function-is of safety significance. Since the valves and switches
complete their function before the environment becomes harsh, qualification
review of these switches is deferred until after February 1, 1981 in v

accordance with Section 2.2.3 of thlS report.
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FRC CONCLUSION:

This item is assigned to NRC Category VI because, since the environment
is mild for the accident the valves mltlgate, qualification may be deferred in
accordance with Section 2.2.3.

4, 7 2 Equipment Item Nos. 34B and 34C
Large Electric Motors Located in the Primary Auxiliary Building
34B: Westinghouse, 509 US Frame
SI Pump Drive
34C: Westinghouse, 509 UPZ Frame
RHR Pump Drive
(Licensee Reference 2.10)

ORIGINAL TEXT TAKEN FROM DRAFT INTERIM TECHNICAL EVALUATION REPORT (3.3.2.16):

The cited reference is a generic report for environmental qualification
of Class lE motors supplied by Westinghouse for outside containment use in

nuclear power plants. FRC's comments concerning this reference are:

a. The report states that only stator winding insulation and motor
bearings will show effects of environmental aging. It further states
that since the same insulation system and only two different bearings
were used in all motors, it is possible to perform generic
qualification. FRC finds this pOSltlon to be acceptable. However,
from the information presented in the report, it is not possible to
determine what models of electric motors have been generically
qualified or what the actual test specimen was. The Guidelines
require that the test specimen be the same as the equipment being
qualified. The Licensee did not present an analysis comparing the
impact of deviations between the .test specimen's specific design
features, materials, and production procedures and those of the
installed equipment.

b. Aging of the specimen is considered in the test program, and the
nuclear radiation exposure was much greater than the expected
exposure for this equipment. However, the program did not consider
the consequences of increased ambient temperatures. An explicit
determination of qualified life should be made.

LICENSEE RESPONSE:

We are obtaining further documentation from Westinghouse to substantiate
the conclusions that the motors are gQualified under the documentation in
our submittal dated April 28, 1980.
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FRC EVALUATION:

The comments made in the DITER continue to apply since no further

documentation was provided by the Licensee,

The Licensee should demonstrate qualification for. such items as the
installed motor's bearings, lubrication, splices, and insulation by comparing
them to previously tested motors and components. As discussed in the
Methodology, Section 4.1 of this text, the exact accident environmental
service conditions require additional review in order to confirm this area as

nonharsh.

FRC CONCLUSION:

These equipment items are assigned to NRC Category VI because the area
has been defined as nonharsh by the Licensee except for the radiation service
condition that occurs during the long-term cooldown phase. Because these.
equipment items are located in a mild area for the accident they mitigate or
are needed for cold shutdown, they are deferred in accordance with Sections
2.2.3 and 2.2.5. The Licensee should establish traceability of the motors to
previous testing and should address the equipment's qualified life and aging
mechanisms. ., . ¢ ‘
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4.8 SUMMARY OF THE EVALUATION

The following tabulations represent a summary of the results of the
equipment environmental qualification evaluation conducted by FRC in

accordance with the methodology presented in Section 3.
Table 4-1 summarizes the number of equipment items assigned to each NRC
qualification category. '

Table 4-2 consists of the Equipment Environmental Qualification Summary
Forms for each equipment item identifying compliance with the gqualification

requirements defined in Section 3. The following designations are used:

X = A deficiency with respect to compliance with a Guidelines’
requirement. Deficiencies result in equipment items categorlzed as
unquallfled or quallflcatlon not established.

L = A limiting factor with respect to qualification in that the
qualified life and aging have not been properly considered.

0 = Assignment to an NRC gualification category.

R = Replacement of the egquipment by the Licensee is planned.
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Table 4-1
NUMBER OF EQUIPMENT ITEMS IN EACH QUALIFICATION CATEGORY

NRC ' ‘ o - Number of

Category No. Category Definition Equipment Items
I.a. Equipment Fully Satisfies all
o B - Applicable Requirements for the 0

Life of the Plant

I.b Equipment Does Not Meet ALl
Applicable Requirements; However,
Deviations are Judged Acceptable

for the Life of the Plant : 0
Ir.a - - Equipment Satisfies All :
SRR Applicable Requirements With the ,
Exception of Qualified Life T
II.b L Equipment Satisfies All Applicable

Requirements With the Exception
of Qualified Life Provided tThat
Specific Modifications are Made -3

Ir.c ' " Equipment Does Not Meet All

- s Cos Applicable Requirements; However
- Deviations.Are Judged Acceptable

. With the Exception of Qualified

Life | . - 10
III -_ . Equipment is Exempt from
Qualification Requirements 2
IV.a ’ - " Equipment has Qualification .
T =+ - - Testing Scheduled . 0
IV.b - -+ - - --. Equipment has. High Likelihood

.of Operability; However, Proper
Qualification Documentation Has .
Not Been Made Available for Review 22

v , Equipment is Unqualified - 14

Equipment Qualification is - .
Deferred ‘ _ 3
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5. CONCLUSIONS

The tabulations presented in Section 4.8 represent a summary of the
results of the equipment environmental qualification (EEQ) assessment
conducted by FRC 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 deficiencies that have been identified are
shown in the Equipment Environmental Qualification Summary Forms (Table 4-2).
The review has shown that qualification documentation for many equipment items

is inadequate or non-existent, and that additional information is essential.

The DOR Guidelineé require the Licensee to have ongoing programs to
review surveillance and maintenance records in order to assure that
safety-reiated equipment that exhibits age-related degradation is identified

. and, if necessary, replaced. No evidence of such programs was included in the

Licensee's submittal.

The Licensee has offered several system-related arguments to exempt
certain equipment items from qualification review. Most of these arguments
fall into two categories: (1) the backup system redundancy can adequately
accohplish the function, or (2) the equipment need only survive for a few
minutes in order to accomplish its intended function. The FRC conclusions
regarding these arguments are given in Section 4 for each equipment item, and

are analyzed in more detail in Appendix D.

The present assessment of the status of environmental.qualification of
the safety-related electrical equipment installed in Indian Point Unit No. 3
involves only equipment located in the "harsh environment" areas and needed to
ensure hot shutdown of the plant., The EEQ review of equipment items located
in ™mild" areas and equipment needed for TMI Action Plan compliance has been

deferred by the Licensee until after February 1, 1981.
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Reactor Containment Service
FIRL, 00-Apr-70
Report No. F-C2781

3. Analysis of High Energy Lines, Indian Point 3
Docket No. 50-286
Consolidated Edison Co., 09-May-73 . L . |

4. M.C. Ascher -
Letter to G.T. Berry (PASNY), Subject: Indian Point 3,
Additional Facilities - Review of Existing Drainage Systems
Burns & Roe, l6-Mar-78
BR/PA-78-144

5. R.W. Barton (UE&C)
Memo to C. Caputo (PASNY) Subject: PAB Ventilation
Dur ing LCCA with Loss of Offsite Power
' United Engineers & Constructors, l9-Mar-80
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6. J.P. Bayne (PASNY)
Letter to OIE/NRC, Subject: IE Bulletin 79-01,
‘Environmental Qualification of Class lE Equipment
PASNY, 13-Jun-79
IP-JPB-5069

7. A.W. Barchas
Report: Design Review of Plant Shielding and EEQ
for Spaces/Systems Which May be Used in Post-Accident
Operations, Indian Point 2
EDS Nuclear, Inc., 29-Dec-79
02-0180-1026

8. P.J. Early (PASNY) _
letter to A. Schwencer (NRC), Subject: T™I Lessons
Learned Supplemental Response '
PASNY, 03-Feb-80

9. S.S5. Zulla
Letter to S.A. Varga (NRC), Subject: Indian Point 3
EEQ . _
PASNY, 30-Qct-80
IP-JCS-10633

10. Qualification Documentation References Cited in Reference 9.
10.1 Report: Nuclear Qualification of Valve Actuators

Limitorque Corp.
Report No. B0058

10.2 ACME-Cleveland Development Company
Report: Qualification of NAMCO Controls Limit Switch
Model EA-180 to IEEE Standards 344, 323, and 382,
Revision 1
ACME~Cleveland, 05-Sep-78

10.3 Report: Design Approval Tests on Materials Used in
Westinghouse Penetrations for the Brunswick Station of
Carolina Power and Light Co.

Westinghouse Electric Corp., 0l-Aug-72

10.4 gualification Report: Conductor Modules
Conax Corp., 08-Mar-79
Report No. IPS-409, Proprietary
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12.

13.

14,

1s5.

l6.

17.

D.M. Crutchfield (NRC)

Memo to- Z.K. Rosztoczy (NRC), Subject: Indian

Points 2 and 3 lLong-Term Containment Service Conditions
for Environmental Qualification Review

NRC, 15-Sep-80

G. Lainas (NRC)

Letter to A. Schwencer (NRC), Subject:

Electrical Equipment Environmental Qualification,
with Attachments containing DOR Guidelines '
USNRC, 19-Feb-80

N.C. Moseley (NRC)

lLetter to B.H. Grier (NRC) Subject: IE Supplement

No. 2 to Bulletin 79-01B, Environmental Qualification
of Class lE Egquipment

NRC, 29~-Sep-80

N.C. Moseley (NRC)

Letter to B.H. Grier (NRC) et al., Subject: IE Supplement
No. 3 to Bulletin 79-01B, Environmental Qualification

of Class lE Equipment

USNRC, 24-0Oct-80

S.J. Chilk (NRC) ' ,
Memorandum and Order Pursuant to Union of Concerned
Scientists' Petition for Emergency and Remedial Relief
USNRC, 23-May-80

CLI-80-~-21

Draft Interim Technical Report on Equipment
Environmental Qualification for Indian Point No. 3
Nuclear Power Plant ' ’
FRC, 09-Sep-80

S.P. Carfango and R.J. Gibson

A Review of Equipment Aging Theory and Technology
Electric Power Res. Inst., 00-Sep-80

NP-1558 .
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APPENDIX A -~ ENVIRONMENTAL SERVICE CONDITIONS

This appendix contains. a summary of the information concerning expected
environmental service conditions in various locations within the plant.
Figure A-l1 shows the plant arrangement and serves to define specific buildings
and other locations. The specific environmental service conditions corres-
ponding to different plant locations that were used in this technical
evaluation are stated in this appendix, based upon the information presented

in the Licensee's submittal [1l].

As noted in Section 4.1.2 of this report, only en&ironments resulting
from HELR accidents inside or outside containment are considered in this
review. It is also noted in Section 4.1.2 that FRC questions whether some of
the environmental parameters are sufficiently conservative. The temperatures
in two locations (auxiliary éqmp room and steam ‘feedline penetrations) have

been assumed to be clearly "harsh" (the Licensee implies in Reference l that

the conditions are not harsh even though HELBs occur in these areas).

Environment "C"™ - Inside Reactor Containment

Normal Operation

Temperature ' 120°F (maximum)
Pressure 0 psig
Humidity : 60% (nominal)
Radiation : Not stated

Accident Conditions

For PWR plants, the DOR Guidelines state that the environmental service
conditions inside containment for the most severe LOCA be established by the

Licensee based on the FSAR analysis. In addition, for plants equipped with

ﬂ(’EEEh . : A-1l
JM ! Franklin Research Center

A Division of The Frankiin insttute
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automatic containment spray systems not subject to single component failure or
delayed initiation, the Guidelines state that equipment qualified for the most
severe LOCA environment is also considered qualified for the postulated MSLB.
The design of the Indian Point Unit No. 3 nuclear power plant satisfies these
criteria. The environmental conditions resulting from a feedline break are

less severe than those from a LOCA.

The NRC has made an independent assessment of the short- and long;term
temperature profiles within the containment and has concluded that the
conditions stated by the Licensee are acceptable for the purposes of this
accelerated environmental gqualification review (1l1l]. This reference also
notes that the NRC has calculated somewhat higher peak conditions (268°F/44
psig compared to 258°F/40 psig), and "the Licensee should be éautioned that

some margin in its qualification effort would be prudent.”

The environmental parameters used for the assessment of qualification of

equipment inside the containment are:

Temperature . N Figure A-2 .
Pressure Figure 'A=-3

-Humidity 100% (nominal)

Spray - Solution of boric acid (2000 ppm

of boron) plus 40% sodium
hydroxide in water (pH = 10)
Radiation. - 20 Mrd*
Flooded Depth A

*The Licensee has stated that the value suggested in the DOR Guidelines
document has been used. This does not include the contribution from beta
radiations.

**The Licensee has stated that the only safety-related equipment that will
become submerged is electrical power and control cables.

'Jﬂﬂ Franklin Research Center

A Division of The Frankiin insttute
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Environment "RHE" - Residual Heat Removal Pump Area.in PAB

.

Normal Operation¥*

. {(When the reactor is shut down--assumed to be 15% of time; otherwise,

conditions are 50~104°F/0 psig/50% RH/negligible radiation.)

Temperature 100°F
Pressure ' 0 psig
Humidity : 65% RH
Radiation ~ 1 rd/h

Accident Conditions

Temperature No increase from normal
Pressure No increase from normal
Humidity No increase from normal
Radiation , 3.6 Mrd integrated dose (max.);
e values dependent upon specific
locations .
Spray - Not stated

Flooded Depth No submergence

Environment "AP"™ - Auxiliary Pump Room

Normal Operation*

Temperature 50-104°F

Pressure _ 0 psig
Humidity : _ ) 60% (nominal)
Radiation ~ Negligible

Accident.Conditions

Temperature 213°F for a few minutes; reduced to
" pre-accident conditions within 20 min**
- Pressure : 0.9 psig for 20 min** ‘
Humidity 1008 for 20 min**
Radiation Negligible '
Spray , Not stated
Flooded Depth ’ g No submergence

*The Licensee nas not stated the environmental parameters corresponding to

normal plant operation. FRC has assumed these values. '
**The Licensee stated 5~min duration and "ambient" humidity but did not

demonstrate that these valves are conservative. FRC has assumed the 20-min .

and 100% RH values, but does not know whether they are sufficiently

conservative (see Section 4.1.2.2). .

Af6

! - .
LIUU Franklin Research Center
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Environment "SP" Steam and Feedline Penetrations Area

Normal Operation*

Temperature 50-104°F
Pressure » 0 psig
Humidity 60% (nominal)
Radiation Negligible

Accident Conditions

Temperature 213°F for 20 min**

Pressure 0.42 psig for 20 min** (time not stated)
Humidity 10Q0%*>*

Radiation -Negligible

Spray Not stated

Flooded Depth No submergence )

Environment "PP" and "SI" - Pipe Penetrations Area Adjacent to PAB
("PP") and Safety Injection Area in PAB ("SI")

Normal Operation*

Temperature 50-104°F
. Pressure 0 psig
Humidity 60% (nominal)
‘ Radiation " Negligible except near RHR piping during plant
shutdown ,

Accident Conditions

Temperature No increase from normal**=*
Pressure No increase from normal*** !
Humidity No increase from normal***
Radiation , 3.6 Mrd integrated dose (max. ),
' values dependent upon specific

v locations
Spray Not stated
Flooded Depth ' No submergence

*The Licensee has not stated the environmental parameters correspondlng to
normal plant operation. FRC has assumed these values.

**The Licensee has stated "negligible temperature increase and a pressure of
0.42 psig," and "ambient"™ humidity, but does not present any information
regarding time. FRC has assumed the 20-min value, but does not know
whether this is sufficiently conservative (see Section 4.1.2.2).

#**FRC has used information from Reference 1 in this EEQ review, but has not
verified that the temperature does not increase beyond the range
experienced during normal plant operation.

- _ A=7
Uﬂﬂa Franklin Research Center
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APPENDIX B - LISTING OF SAFETY-RELATED ELECTRICAL EQUIPMENT

The following table lists the groupings of safety-related electrical
equipment for the Indian Point Unit No. 3 nuclear power plant. Equipment item
numbers provided in the table are used in the Equipment Environmental
Qualification Summary Forms and in the equipment qualification discussions
presented in Section 4. The listing includes identification of manufacturer,
model designation, plant location, time needed during the accident and
post-accident period, and cited qualification references, all as shown by the
Licensee in References 1 and 9. The designation "long" indicates that the

Licensee stated "30 days."

The following abbreviations have been used to designate location:

o = Inside containment

PAB = Primary auxiliary building _
PP = Pipe penetration areas outside of containment adjacent to PAB
AP = Auxiliary pump room

SP = Steam and feedline penetration area

SI = Safety injection pump room in PAB

RHE = Residual heat removal pump room in PAB

- FED ’ B-1
JQU Franklin Research Center

‘A Division of The Frankiin instatute
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ITEM
NO.

EQUIPMENT ITEM
DESCRIPTION

4A

4B

3a

5B

UUHE Franklin Research Center

‘A Division of The Frankiin Institute

Motorized Valve
Actuator
Limitorque
SMB-00 (H)

Motorized Valve
Actuator
Limitorque
SMB-0 (H)

Motorized Valve
Actuator
Limitorque
SMB-3 (H)

Motorized Valve
Actuator
Limitorque

SMB~Q (B)

Motorized Valve
Actuator
Limitorgque
SMB-~0 (B)

Motorized Valve
Actuator
Limitorque
SMB-00 (B)

Motorized Valve
Actuator
Limitorque
SMB-00 (B)

Motorized Valve
Actuator
Limitorque

SMB-00 (B)

‘Motorized Valve

Actuator
Limitorque
SMB-2 (B)

TIME
LOCATION REQUIRED
c Long
C " Long
C Long
PP Long
.81 Long
PP Long
SI Long
C Intermediate
(< 8 h)
C Intermediate
(< 8 h)
B=2

TER-C5257-206

QUALIFICATION
REFERENCES

2.1, 2.2, 2.20,

" 2.21, 10.1

2.1, 2.2, 2.20,
- 2.21, 10.1

2.1, 2.2, 2.20,

2.21, 10.1

2.1, 2.19
2.1, 2.19
2.1, ;.19
2.1, 2.19

2.1, 2.19, lo.l

2.1, 2.19, 1lo0.1

.\
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ITEM EQUIPMENT ITEM TIME QUALIFICATION
NO. - DESCRIPTION LOCATION REQUIRED - _REFERENCES

8 Motorized Valve ST Long 2.1, 2.19
Actuator
Limitorque
SMB-000 (B)

9 Motorized Valve PP Long 2.1, 2.19
Actuator
Limitorque
SMB-1 (B)

19 Sump Level Switch C Short 2.18
GEMS ’ (30 min)
LS 1900

1la Pressurizer Level (o short 2.3, 2.6
and Steam (5 min) '
Generator Level
Transmitters
Poxboro
EL3DM (MCA)

11B High Head and C ' Short 2.3, 2.8
. Spray Flow (30 min)
Transmitters

Foxboro
E13DM (MCA)

12 RCS Pressure _ C Short 2.3, 2.6
Transmitter (5 min) )
Foxboro
E11GH

13 Containment PP short 2.6
Pressure ' (5 min) )
Transmitter

- Foxboro
El1lGM

1l4a Pressure Trans- AP Long : None
mitters
Foxboro
E11GM

'JGU Franklin' Research Center
A Division of The Franiiin insttute
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ITEM EQUIPMENT ITEM TIME
NO. DESCRIPTION LOCATION REQUIRED
148 Main Steam Pressure AP Short

and FW Pressure i (5 min)
Transmitters
prboro
EL11GM
14C Feedwater Flow AP Short
Transmitter (5 min)
Foxboro :
E11DM
15 Aux. FW Flow AP Long
Transmitters
Foxboro
E1l13DM
16Aa SI Pump Pressure SI Long
Transmitter
Foxboro
E1llGM
16B Pressurizer Pressure c Short
Transmitter ‘ (5 min)
Foxboro
E11GM .(MCA)
17 RHR Flow Transmitter C short
Barton (30 min)
386
isa Solenoid Valve PP Long
ASCO
NP-8316
18B Solenoid Vvalve C Long
ASCO
NP-8316
-19 Solencid Valve AP Long
ASCO
8300
20 Solencid Valve 'SP Short
Lawrence (5 min)
110114W

TER-C5257-206

QUALIFICATION
REFERENCES

2.7

2.7

None

2.6

2.3, 2.6

2.1, 2.3

2.8

2.8

None

Nore




ITEM
NO.

EQUIPMENT ITEM
DESCRIPTION

21,
22
233
23B
24

25

26

27
28A
28B

29

30

Solenoid Vvalve
ASCO
8314

Solenoid valve
ASCO
8316

Solenoid valve
ASCO
8316

Solenoid Valve
ASCO
8300

Solenoid Valve
ASCO
8317

Solenoid Vvalve
ASCO
8300

Solenoid Valve

Skinner

Solenoid vValves
Lawrence
629BC85PS

position Switch
NaMCO
EA-180

Position Switch
NAMCO
EA-180

Position Switch
NAMCO
EA-170

Position Switch
NAMCO
SL 3

‘Uﬂi Frankiin Research Center

A Division of The Frankiin Institute
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TIME
LOCATION REQUIRED
Pp Long
PP Long
sP short
(30 min)
sp short
(5 min)
PP Long
>PP Long
C Long
PP Long
c Long
PP Long
AP Long
sSp Short
(30 min)
B=5

TER-C5257-206

QUALIFICATION
REFERENCES

2.4, 2.5
2.4, 2.5
None

2.4

2.4, 2.5

2.4, 2.5

 None

None
2.9, lOiZ
2.?, 10:2
None

None
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ITEM
NO.

EQUIPMENT ITEM
DESCRIPTION

31

32a

32B

33

34a

348

34C

35

36

37a

378

Position Switch
NAaMCO
D2400X

Position Switches
Micro-Switch
EXAR-7313

Position Switch
Micro-Switch
EXHAR-3

Position Switch
NAMCO
EA-740

AFW Pump Motors
Westinghouse
509 Us

SI Pump Mdtors
Westinghouse
509 US

RHR Pump Motors
Westinghouse
509 UPZ

SI Recirculation

Pump Motors
Westinghouse
588-5

Fan Cooler Motors
Westinghouse
Lifeline 69F97009

E/P Converters
Fisher '

Type 546

E/P Converters
Fisher
Type 546

UUU Franklin Research Center
: . ADnision of The Franidin Institute

TIME
LOCATION REQUIRED
. PP Long
Sp Short
(30 min)
PP Long
C Ldng
AP Long
SI . Long
RH Long
C Long
C Long
AP Long
sp Short
(30 min)
B-6

TER=C5257-206

QUALIFICATION
REFERENCES

None

None

None

2.9

None

2.10

2.10

2.11, 2.12

©2.11, 2.12

None

2.13
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ITEM
NO.

EQUIPMENT ITEM
DESCRIPTION

37¢

38

39

40Aa

40B

41

42A

42B

43

44

45

E/P Converters
Fisher
Type 546

Terminal Blocks
Westinghouse
542247 (805432)

Electrical
Penetrations
Westinghouse

power Cables/Splices,
Silicone Rubber Ins.

LOCATION

TIME
REQUIRED

PP

Asbestos Braid Jacket/

Raychem

Power Control
Cables/Splices
Kerite/Raychem

Instrument
Cables/Splices
Manufacturer
not identified/
Raychem

Hydrogen Recombiner

Panel
Westinghouse

Hydrogen Recombiner

Westinghouse

PP

Resistance Temperature C

Detectors
Sostman
11901B

Connectors
Conax
Model N11001-33

Position Switch
NAMCO
D2400X

Uﬂﬂ Franklin Research Center

A Division of The Franklin insdtute

PP

Long

Long

Long

Long

Long

Long

Long

Long

Short

(5 min)

Long

Long

TER-C5257-206

QUALIFICATION
REFEPEMNCES

None

2.14, 2.15, 2.1%6

2.17, 10.3

2.1, 2.22, 2.23

2.1, 2.22, 2.23

2.24

None

2.1

2.18

10.4

None
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APPENDIX C - SAFETY SYSTEMS AND DISPLAY INSTRUMENTATION FOR WHICH
ENVIRONMENTAL QUALIFICATION IS TO BE ADDRESSED

The NRC transmitted to the Licensees for the SEP plants, Indian Point
Units Ne. 2 and 5, and Zion Units 1 and 2 the DOR Guidelines for evaluating
Class 1E equipment qualification and the "Guidelines for Identification of
That Safety EqQuipment of SEP Operating Reactors for Which Environmental
Qualification Is To Be Addressed." Based on these documents, the Licensee has
submitted a list of safety~related systems that must function in order to
mitigate the consequences of a design basis accident. Discussions between the
Licensee and the NRC resulted in the following list of systems and display
instrumentation for which the Licensee and the NRC have determined that

qualification is to be addressed.

I
!ﬂﬂ Franklin Research Center
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Safe Shutdown Systems.
Reactor Protection System*

Residual Heat Removal System (including hot leg suction)++
Auxiliary Feedwater System*

Component Cooling Water System

Service Water System

Radiation Monitoring System and Sampling*

Emergency Diesel System*

480 V Switchgear System*

Motor Control System#*

125 v dc system*

Accident Mitigating Systems (LOCA, MSLB, FWLB)

Pressurizer Pressure Relief+

Actuation System Safeguards

Containment Isolation System

Stéam Line Isolation System

Peedwater Isolation System

Accumulator System

High Head Safety Injection System

Low Head Safety Injection System ,
Containment Spray System .
Fan Cooler System , : '
Hydrogen Recombiner System

Primary Auxiliary Building Ventilation System+++
Control Building HVAC System+++

Diesel Room Ventilation System+++

*Systems which function for both safe shutdown and accident mitigation.
+To be added as "TMI Lessons Learned” requirement.
++System required for cold shutdown only.
+++The review of these systems has been deferred until after
February 1, 1981, as stated in Section 2.2.3.

» | o - c-2
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(LOCA, MSLB, FWLB)

Accident Mitigating and Safe Shutdown Instruments

Pressurizer Pressure
RCS Pressure
Pressurizer Level
Steam Generator Level
Main Steam Pressure
Auxiliary Feedwater Flow

- Containment Pressure**
Containment Sump Levelx**
RWST Level
CST Level
High-Head SI Flow**
Recirculation Spray Flow**
RHR Recirculation Flow
SI Pump Suction and Discharge Pressure**
Component Cooling Water Flow
Service Water Flow
Diesel Generator Monitoring

**Tnstruments required only for accident mitigation.

mn
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APPENDIX D - EVALUATIONS OF LICENSEE EXPLANATIONS OF ADEQUACY OF
EQUIPMENT BASED ON SYSTEM OPERATIONAL CONSIDERATIONS

In the submittals from PASNY for the Indian Point Unit No. 3 plant [1,9],
the Licensee presented various system cperational reasons for classifying the
environmental qualification of certain equipment items as satisfactory or not
required. These reasons include the availability of redundant items (qualified
and/or unqualified), the time of operation, and the need for the involvement of

the equipment in specific design basis accidents.

At the request of the NRC, FRC has evaluated these Licensee explanations.
The results of these evaluations are presented in this appendix. 1In many
cases, the conclusions have also been included in the applicable sections of

the text.

PP i ‘ b-1
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D.l AUXILIARY FEEDWATER SYSTEM' (AFW) EQUIPMENT IN THE AUXILIARY PUMP RCOM

Equipment Item No. l4A: AFP Suction and Discharge. Pressure
: Transmitters

TDAFP Steam Supply Pressure Transmltter

City Water Supply Pressure Transmitter
Equipment Item No. 15: Auxiliary Feedwater Flow Transmitters
Equipment Item No. 19: City Water Suction Control Valves (PCV-llS?

1188, and 1189)
AFW Recirculation Flow Trip Solenoid Valve
~ (FCV-ll2l, 1123)
. : AFW Pump Steam Pressure Control Valve (PCV-1139)

Equipment Item No. 29: AFW Recirculation Flow Trip Limit Switches
Equipment Item No. 34A: Auxiliary Feedwater Pump Motors

LICENSEE POSITION:

Thg Licensee states that this equipment remains in a normal environment
following a loss-of-coolant accident (LOCA), main steam line break (MSLB)
accident, and main feed line break (MFLB) accident. The. Licensee also.
states that the equipment remains in a near-normal environment following
a high enefgy line break (HELB) in the steam supply to the auxiliary
‘feedwater.(AFW) pump turbine, exce§t for a brief (i.e., minutes)

excursion to 213°F, Following this HELB, area temperature and pressure

return to normal within 5 minutes because sensors set at 135°F cause
isolation of the steam line; this also precludés the need for AFW system

operation as a result of the HELB.

FRC EVALUATION:

The Licensee has installed two independent isclation valves, in series, .
in the ;uxiliaty steam supply line to the AFW pump turbine. These valves are
located outside the auxiliary pump room and are signaled to close by
independent temperature switches within the room, set to actuate at 135°F.
This installation is designed to minimize the severity of the environment in
the auxiliary pump room, the effects of steam jet impingement on equipment,

" and other consequences of a HELB in the pump room.
FRC stated in Section ¢ of the DITER [l6]:

The Licensee's justification for there being only a small temperature
excursion in the event of a steam line break in the auxiliary pump room

qr;\ ’ . )
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is that a temperature sensor will initiate a signal to isolate the line.

Therefore, the sensor, wiring, and controls in this circuit should be

added to the list of equipment items that are relied upon.

The Licensee has not yet responded to this concern. Therefore, it is not
possible for FRC to agree that the environment in the auxiliary pump room will

not change following a steam line break in the room.

Of the various AFW system equipment items located in the auxiliary pump
room, the instrumentation is probably the mostvsusceptible to functional
impairment. This instrumentation is important to the proper operation of the
AFW system. NUREG-0578, TMI-2 Lessons Learned Task Force Status Report and
Short-Term Recommendations, has recently placed additional emphasis on the
ability to monitor AFW system performance, includidg a recommendation that
safety-grade-auxiliary feedwater flow indication be provided. It is
significant to note, however, that the accident which creates an abnormal
environmental condition for this equipment (the HELB of the steam supply line)
is terminated without the need to initiate AFW. Should AFW eventually be
needed for a plant cooldown, the cooldown can be conducted using local AFW
instrumentation and steam generator level instruments, provided that the

motor~-driven pumps remain functional.

FRC CONCLUSION:

Environmental qualification of AFW system instrumentation and other
equipment in the auxiliary pump room is required whether or not the automatic
isolation feature is demonstrated to be reliable, in order to ensure the
availability of basic cooldown capability.

T~
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D.2 NON-AFW SYSTEM EQUIPMENT IN THE AUXILIARY PUMP ROOM

Equipment Item No. 14B: Main Steam and Steam Generator Feedwater
" Pressure Transmitters
Equipment Item No. 14C: Main Feedwater Flow Transmitters

LICENSEE POSITION:

The Licensee states that this .equipment remains in a normal environment
following a loss-of-coolant accident (LOCA), main steam line break (MSLB)-
accident, and main feed line break (MFLB) accident. The Licensee also states
that the equipment remains in a near-normal environment following a high
energy line break (HELB) in the steam supply to the auxiliary feedwater (AFW)
pump turbine except for a brief (i.e., minutes) excursion to 213°F. Following
this HELB, area temperature and pressure return to normal within 5 minutes
because‘sensozs set at 135°F cause isolation of the steam line. This also

precludes the need for AFW system opefation as a result of the HELB.

'FRC' EVALUATION:

The Licensee has installed two independent isolation valves, in series,
in the auxiliary steam supply line to the AFW pump turbine. These valves are
located outside the auxiliary pump room and are signaled to close by
independent temperature switches within the room, set to actuate at 135°F.
This installation is designed to minimize the severity of the envirohmentAin
the auxiliary pump room, the effects of steam jet impingement on equipment,

and other consequences of a HELB'in the pump room.

The pressure transmitters provide information to actuate safety injection
and reactor trip and to shut the main steam or feedwater isolation valves
(MSIVsS) in case of an MSLB/MFWLB accident. The Licensee has implied that
these instruments are not required to function following a HELB in the.
auxiliary pump room because of the automatic isolation feature discussed
previously. It is noted that if main steam line isolation were signaled, it
would not mitigate the consequences of a HEtB to the AFW pump turbine since.
the AFW pump steam supply branches from the main steam lines upstream of the

MSIVs. Therefore, it is important that the temperature trip for the AFW line

Franklin Research Center
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function as designed to minimize the environmental effect to the steam and

feedwater pressure transmitters and the main feedwater flow transmitter.

FRC CONCLUSION:

Environmental qualification is required for these equipment items for the
accident environments to which they may be exposed. These.transmitters are
part of the reactor protection system and could be exposed to a steam
environment consisting of a temperature excursion to 213°F.

i Franklin Research Center
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D.3 SOLENOID VALVES LOCATED IN THE STEAM AND FEEDLINE PENETRATION AREA

Equipment Item No. 20: Solenoid Valves Actuating Main Steam Isolation
: ) Valves
Equipment Item No. 23A: Solenoid Valves Actuating Isolation Valves for
: ‘ the Steam Supply Line to the AFW Pump Turbine
. (SOV-1310A, B)
Equipment Item No. 23B: Solenoid Valves Actuating Main Feedwater
Regulator Valve (PCV-4l17, 427, 437, 447)

LICENSEE POSITION:

The Licensee states that the pressure and temperature changes for items
20 and 23B are-negligible in this area. The Licensee further states that
the valves will close (safe position) for all potential modes of failure
and that the main steam isolation valves controlled by Item 20 are

maintained closed by seat differential pressure.

FRC EVALUATION:

Equipment Item Né. 20: The solenoid valves for operating the main steam
isolation valves (MSIVs) are located in the steam and feedline penetrations
area. These valves operate in a main steam line break (MSLB) accident in
order to shut the MSIVs and isolate the steam generators from downstream
breaks, or to back up the steam line check valves in preventing the intact

steam generators from blowing down through an upstream break.

Equipment Item No. 23A: The solenoid valves for operating the isolation
valves for the steam supply line to the auxiliary feedwater pump turbine are
also located in the penetrations area. The functioning of these valves is
required either to maintain the auxiliary steam line isolation valves open in
order to provide steam to the AFW pump turbine following an MSLB or to permit
the isolation valves to be closed in case of a break in the auxiliary steam

lineAitself.

YLilg Franklin Research Center
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Equipment Item No. 23B: The solenoid valves to the feedwater regulator
valves isolate the feedwater line in case of a main feedwater line break upon
receipt of a safety injection signal. The shut position is not always the
safe position for the feedwater regulator valves: on a reactor trip, for
example, these valves are initially opened fully to provide additional cooling
water. For any accident in which the solenoid valves will.be exposed to an

abnormal environmeht, however, the shut position is the safe position.

As noted in Section 4.1.2 of this report, FRC does not agree with the
Licensee's claim that the temperature change in this area is negligible.
Although the desired position of the valves is shut for the accidents cited,
it may be desirable or necessary to reopen one Or more of the wvalves

subsequgnt'to the accident to provide for long-term cooling.-
FRC CONCLUSION:

The solenoids for operating the MSIVs (Item 20) should be qualified for
the environment to which they are subject. They may not be required to
function subsequent to their initial closure, provided (i) that the
power-operated relief valves are fully qualified and available for discharging
steam to atmosphere in order to remove decay heat so that the MSIVs do not
have to be reopened to dump steam to the condenser. The solenoids for the
feedwater regulators (Item 23B) are required to be qualified. The solenocids
for operating SOV-1310A and B (Item 23A) also should be qualified for the
environment to which they will be exposed following an MSLB or MFLB in the
penetrations area.

Z,\A
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D.4 MOTOR OPERATED CONTROL AND ISOLATION VALVES INSIDE CONTAINMENT

Equipment’item No. 7: Accumulator Discharge Valves: (MOV-894a,B,C,D)
~ Equipment Item No. 6: RHR Flow Control Valves (MOV-638, 640)

LICENSEE POSITION:

The Licensee has stated that the accumulator discharge valves
(MOV-894A,B,C,D) are not required to be operated after the injection

phase and that they are shut upon completion of the injection.

The Licensee has also stated that the RHR flow control valves, MOV-638
and 639 are not normally used during an accident. If adjustment for flow
is required, it will be ‘done immediately following switchover to

.recirculation. -Failure does not cause the valve to change position.

FRC EVALUATION:

The accumulator discharge valves (MOV-894A,B,C,D) are normally-open
motor-operated gate valves. These valves ‘are checked-open by the safety
injection signal at the start of the accident. Accumulators are installed to
reflood the coré following a design basis accident during the initial blowdown
while the safety injection pumps are being started and attaining rated
capacity. Accumulator injection begins within seconds of the start of the
accident, and the dead-band for starting the active safety injection equipment
is gehefally approximately 30 seconds. Once the accumulators have discharged,
. the discharge valves are shut as a backup to the check valves, which prevent
back-flooding of the accumulators. Since there are two check valves in each
accumulator discharge line, the proper operaﬁion of these valves follbwing the
injection phase of an accident is of little consequence even if the valves are

not promptly shut.

The RHR flow control valves (MOV-638 and 640) control flow from the
discharge of the RHR heat exchangers directly back to the cold legs of the
reactor coolant loops. The Licensee states that these valves are not normally
Eepositioned during the course of an accident except for possiole flow

adjustments when shifting from the injection phase to the recirculation

_ ) : - p-8
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phase. However, these valves provide flow control for the normal long-term
cooling paths from either the containment recirculation pumps or the RHR
pumps. FRC does not concur that their continued'operation is not required for
the long term. The Licensee is committed to installing qualified
replacements. There are alternative methods for injecting long-term cooling
water into the reactor coolant system (through the RHR hot. leg connection or
through the safety injection pumps by opening valves MOV 1869a and B) ddring

the interim period until these valves are replaced.

FRC CCNCLUSION:

The accumulator discharge valves (Item 7) do not require environmental
qualification beyond their short-term function. The RHR flow control valves
(Item 6) should be qualified. Alternate methods for injecting cooling water
are available until these valves are replaced.

/\ . ' D-9 oL
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D.5 VALVE POSITION LIMIT SWITCHES ON. CONTAINMENT VENTILATION PURGE SUPPLY AND
EXHAUST VALVES

Equipment Item No. 28A: Supply Valves (FCV-1170, 1172)
Equipment Item No. 31: Exhaust Valves (FCV-1171, 1173)

LICENSEE POSITION:

Power is administratively removed from [the valve] circuits. valves are
not used while at power. Failure of the limit switch will not cause the
valve to change position.

FRC EVALUATION:

The containment purge system at Indian point Unit 3 is independent of the
primary,éuxiliafy building exhaust system and includes provisions for both
supply and exhaust air. The supply system includes roughing filters, heating
coils, fan, and supply penetration with two butterfly valves for tight shutoff.
The exhaust system includes the exhaust penetration with two butterfly valves
identical to the supply valves, filter bank with roughing and HEPA filters,
fans, and vent. Vélves FCV-1170 and FCV-1172 are located inside containment,
while valves FCV-1171 and 1173 are located in the piping penetration area.
all fqur butterfly’valves»perform as containment isolation valves, and they
are closed during power operation. The valve position limit switches serve
the post-accident function of indicating actual or potential breaching of the

barriers to fission product release.

The Licensee has stated that power is administratively removed from the
valve actuator and the valves are shut and not used. The implication is that
these valves are the same as manually closea containment isolation valves.
Since these valves are shut and then de-energized, position indication is not

required to verify containment isolation,

FRC CONCLUSION:

FRC concurs with the Licensee's position that containment purge valve
position indication need not be environmentally qualified provided the
" Licensee verifies that appropriate technical specifications and/or procedures
preclude opening of these valves during reactor operation.

TN : o pelo
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D.6 VALVE POSITION LIMIT SWITCHES ON CONTAINMENT PRESSURE RELIEF VALVES

Equipment Item No. 28A: (PCV-1190)
Equipment Item No. 28B:  (PCV-1191, 1192)

LICENSEE POSITION:

Limit switch is for position indication only, valves are closed on SI
and/or containment isolation signal. Once the valve is closed, there is
no known failure that would cause the valve to open.

"FRC EVALUATION:

~ The normal pressure changes in the containment during reactor power
operatlon, and during plant cooldown if the containment purge system is not
operating, will be accommodated by the containment pressure rellef system.
This System consists ef‘a pressure relief line equip?ed with three
quick-closing butterfly-type isolation‘valves, one inside (PCV-ll905'and two
outside the containment. The valves are automatically actuated to the closed -

position by safety injection or containment isolation signals.

The .pressure relief line presents a direct path from the containment
atmosphere to the environment. Containment isolation valve position
indication associated with the containment pressure relief system serves the

post-accident function of indicating the actual or potential breaching of the

barriers to fission product release,.

General Design Criterion 55°'stipulates acceptable configurations of
containment isolation valves. Cne acceptable combinetion is one automatic
isolaticn valve rnsxde and one automatlc lsolatlon valve outside containment.
This notw1thstand1ng, the Llcensee has prov1ded one automatlc lsolatlon valve
inside and two automatlc isolation valves outside contalnment Therefore, the
position indication of all three valves serves a containment lsoiatioh

function.
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FRC CONCLUSION:

The position. indication of these valves should be qualified for the

. environment to which they are subject. The Licensee's position does not
eliminate the operator's need to know that the .valves are shut and performing
their containment isolation function.

PN Ptz
<qf§> ‘
I Franklin Research Center

A Oivision of The Franidin insatute



DELETED MATERIAL IS PROPRIETARY INFORMATION:

TER-~CS5257-206

D.Z LIMIT SWITCHES IN THE STEAM AND FEEDLINE PENETRATION AREA

Equipment. Item No. 30:
Equipment Item No. 31l:

MSIV Limit Switches

Limit Switches for
Isolation Vvalves
Limit Switches for
Limit Switches for
Limit Switches for
Isolation Valves
Limit Switches for

Make-up

Limit Switches for
Isolation Valves
Limit Switches for
Valves '

Limit Switches for
Limit Switches for

Sample

Limit Switches for

Steam Cenerator Blowdown

RCS Sampling Isolation Valves
Letdown Isclation Valves
Excess Letdown Heat Exchanger

Pressucizer Relief Tank
Isolation Valves
Pressurizer Steam Space Sample

Containment Sump Discharge

Reactcr Coolant Drain Tank Vent

Pressurizer Liquid Space
Isolation Valves

Pressurizer Relief Tank Gas

Analyzer Isolation Valves

Limit Switches for

Reactor Coolant Drain Tank Gas

Analyzer Isolation Valves

Limit Switches for
Discharge valves
Limit Switches for
Isolation Vvalves
Limit Switches for

Reactor Coolant Drain Tank
Steam Generator Sample

Containment Radiation

Monitoring Isolation

Limit Switches for
Isolation Valves
Limit Switches for
Limit Switches for

Return

Accumulator Sample Line

Instrument Air Isolation Valve
Fan Cooler Service Water
Valves

Equipment Item No. 32A: Limit Switches for Isolation Valves in the Steam
Supply to the AFW Pump Turbine

LICENSEE POSITION:

The Licensee has stated that these limit switches are for position

indication only.

The Licensee has also stated that, with the exception of the

switches for isolating steam to the AFW pump turbine and to the fan cooler

service water return valves,

isolation signal.

the valves are closed on SI and/or containment

would cause the valve to dpen.

Once the valve is closed, there is no known failure that

In the case of the MSIVs, the Licensee further indicates that pressure

and temperature remain at approximately ambient levels.

s
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Although these limit switches provide position indication only, the

FRC EVALUATION:

function of the switches is basically to indicate the proper shutting of the
containment isolation valves (with certain exceptions). The c¢losing of
containment isolation valves upon receipt of a containment isolation signal
requires reliable. indication ih order for the operator to know that the valves
‘have performed their isolation funétion. This is particularly true of the
MSIVs following a main steam line break accident when the position of the
MSIVs may be critical to mitigating the accident and preventing complications
with RCS pressure and volume control. Although the valve position information
is most xmportant at the start of an accident when many valve operations are
belng performed, continued rellable 9031t10n indication is also significant
for the long term to prevent possible misinterpretation of valve status by the

operators that could result in undesirable operator action.

The iéolation valves in the steam supply to the AFW pump turbine are not
containment,isolatioh valves; however, they provide a critical function in
that they limit the severity of the environment in the .auxiliary pump room . °
following a high energy line break to the steam supply and thereby protect a _ ‘
large amount of safety-related equipment. Consequently, the indication that
these valves have performed their function is of considerable significance.
However, it is néted that the environment is not harsh when the valves and
limit switches are required to function.

5

FRC CONCLUSION:

These valve position indication switches should be qualified for the
environment in which the valves perform their isolation function.

' D-14
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D.8 LIMIT SWITCHES IN THE PIPE PENETRATION AREA

Equipment Item No. 32B: . Hydrogen Recombiner Containment Isolation Valves
Iv-2A, 2B, 3A, 5, and SB

LICENSEE POSITION:

" Limit switches are for position indication only.

FRC EVALUATION:

These limit switches provide indication that the valves have closed upon
receipt of a containment isolation signal. This information is significant in
the mitigation of accidents in that the operators need indication as to
whether or not containment isolation valves have pefforped their containment

isolation function.

FRC CONCLUSION: -

Since thesgq valves are installed as containment isolation valves, the
limit switches should be gqualified for the environment in which the valves
perform their containment isolation function..

E'. Frankiin Research Center
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D.9 TEMPERATURE DETECTORS. INSIDE CONTAINMENT

Equipment: Item No. 43i Resistance Temperature Detector Elements 420 A
and B through 443 A and B (total of 24)

.LICENSEE POSITION:

The Licensee has indicated that these detectors are required to function

for 5 minutes following an accident.

FRC EVALUATION:

Reactof coolant system temperature indication is required during the
initial phases of a design basis accident, during a ccoldown to cold shutdown
conditions, and during subsequent long-term cooling. The hot-leg detectors
aid in determining reactor system subcooling and in providing indication of
natural circulation.A'The'cold-leg.instruments also provide indication of
natural circulation, provide input to heat balance calculations, and provide
direct indication of ECCS injection. 'During plant cooldownc these detectors
are necessary to ensure that cooldown rates are not being exceeded. They are
also required to ensure that the long-term cooling method is functioning.

properly.

FRC CONCLUSION:

These temperature detectors should be environmentally quallfled because
reactor coolant system temperature indication is required to function ’
throughout all phases of accident mitigation, including subsequent long-term
cooling.
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D.10 ELECTRO-PNEUMATIC PRESSURE TRANSDUCERS LOCATED IN THE PIPE
PENETRATIONS AREA

Equipment Item No. 37C: ?an Cooler Service Water Return Valves
(TCV-1104 and 1105) '

LICENSEE POSITION:

" The Licensee states that a review of drawings for these transducers
indicates that there is no material that would be substantially affected by
the radiation level. The valves are normally open, and air is remcved from
the controller and the valve following SI initiation. Therefore, there is no

known failure mode to position the valve in the unsafe position.

FRC EVALUATION:

In addition to the justification provided by the Licensee for exempting
these transducers from qualification, the Indian Point Unit 3 FSAR indicates
that there are two separate return paths for the discharge of service water
from the fan coil units, only one of which is required for adequate system
operation. The FSAR'furtHer states that the fan coil units comprise one of

two completely independent, 100% capacity containment heat removal systems,
the other being the containment spray system.

FRC CONCLUSION:

Environmental qualification of this equipment is not required in view of
(i) the Licensee's statement that there is no known unsafe failure mode and
(ii) the :availability of significant containment heat remcval capability to
back up the service water discharge lines,

D-17
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D.1ll CONTAINMENT SUMP LEVEL

Equipment‘Item No. 10: Sump Level Transmitters-
(LT=-938, 939, 940, 9%4l1)

LICENSEE POSITION:

nmwo containment and two recirculation sump level instruments are used to
monitor level of water in containment during a loss of coolant accident.
The instruments are manufactured by DeLaval (Model LS-1900S), and are
designed for submerged service at 295°F/60 psig. The primary function of
the sump level instrumentation is to ensure adequate water inventory to
the suction of the recirculation pumps and containment sump pumps. This
can be achieved via the refueling water level instrumentation and
equating the volume of water injected to a water level in containment.”

FRC EVALUATION:

The sequence of events during the accident at Three Mile Island indicated
that the free liquid inventory in the containment building was critical infor-
mation 1n the d1agnosxs of the accident. During the accident, reactor ccolant
drain tank quench water and primary coolant water vented through the drain
tank relief valve and flowed to the reactor building sump. Water within the
containment sump was then discharged to the auxiliary building sump tank and .
thus resulted in some transfer of.radioactive material outside of the
containment building. The accumulation.of water in the TMI-2 containment may

have contributed to equipment failure due to flooding.

‘Containment sump water level instrumentation provides indication of
leakage within containment and of adequate water inventory for performance of A
the ECCS. The containment sump water level instrumentation serves the
post-accident function of providing information to monitor the process of
accomplishing critical safety functions. As a consequence, the NRC has
included containment water level monitors in the TMI Lessons Learned
instrumentation requirements for short-term action as recommended by the
Advisory Committee on Reactor Safequards. Specifically, a continuous
indication of containment water level is to be provided in the control room.

A narrow-range instrument is to be provided to cover the range from the bottom

to the top of the containment sump. In addition, a wide-range instrument is

to be provided to cover the range from the bottom of the containment to the -~

elevation equivalent of a 600,000-gallo.n capacity. _ ‘
/r\% o o © D=18 .
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FRC CONCLUSION:

The containment sump level instrumentation should be qualified for the
environment to which it is subject. The Licensee's position that the
refueling water level instrumentation can be used to determine the volume of
water injected and the containment water level relies on additional
unqualified egquipment and operator actions.

s - v D-13
Lol Franklin Research Center .
A Division of The ‘Framuin insutute



DELETED MATERIAL IS PROPRIETARY INFORMATION:

TER-CS5257-206

INTERIM FINAL TECHNICAL EVALUATION REPORTS

WITH REPORT SECTIONS OF DRAFT AND

APPENDIX E ~ CORRELATION OF EQUIPMENT ITEM NUMBERS

FINAL TECHNICAL EVALUATION

DRAFT INTERIM TECHNICAL
EVALUATION REPORT SECTION

EQUIPMENT

REPORT SECTION

ITEM NO.

~ e~ NN ™
¢ s e e .

—
¢ »

4.3.3.1
3
3
3

™
.

™
°

MM omn
. .

<

-

—

.
NANNA A
o & & s e
MO
¢ o o e

(a2}

MMM oM

™ ™M

< ™
.

™
.

o~

-

3.3.2.3

lia
11B
12

(ot Mo

3.3.2.6

n

A

13

[aa IR
. .
o™
« e

[TalNTyl
.

AR

l4a
14B

@ Mo N
« o os s
KRS RS
« s v e
NN N o
L] L] . . .
<
"~ Mo
L] . . - .
LN NN NN
L L] . » L]
MmMemom
. . . . *
Mmoo eam
@] L M
< 1N W O~
B

~ NO O

N Ot
« e e ¢ o o
NN
s e o & ¢

™
.

MmMoOoMmom ™M
e o e e

MmO MMM o,

18a
18B
19

20

21
22

"3.3.2.12
3.3.2.11

23a

4.5.2.12

23B
24

25

™ A

N—H O™ A
« s s e e s
-~ N~
« e e
Mmoo

Mmoo e

26

27

28a

288
29
30

Lo B
m ™

M ™

1
M Franklin Research Center
A Division of The Frankiin insttute

il
by




DELETED MATERIAL IS PROPRIETARY INFORMATION

EQUIPMENT

ITEM NO.

3l
32a
32B
33
34A
34B
34C
35
36
37a
37B
37¢
38
39
40a
40B
41
42A
' 42B
43
44
45

CORRELATION OF EQUIPMENT ITEM NUMBERS
_ WITH REPORT SECTIONS OF DRAFT AND
INTERIM FINAL TECHNICAL EVALUATION REPORTS (Cont.)

DRAFT INTERIM TECHNICAL

EVALUATION REPORT SECTION

.
°
.

.
.
.

L .
WWLWWWwwuwwwwuwwLwwuwuwwwuwwuw

o L[]

.

.

DO ND PPN DD RNND NN
.

MO PDRONMEHEERERFHERERFEEREPRRROSSOOWV

WWWWwWWwwwwwww ww www www
.

MW HFOWO I dooWwm

3.3.1.5

UMU Franklin >Research Center

_ A Division of The Frankiin institute -

TER-C5257-206 .

FINAL TECHNICAL EVALUATION
REPORT SECTION

o

.
w W

O R N R O N~ - - N S o R B I
L] .

B AWM ULWLOGO LR WWULUINANYOAWWIO
. °
.

°
°
* o
wuwnm oo

.
.
°

°
.

W W,
o

.
.

gy
-

. -
VRPN ORD NN SN REFRREDRDDDDND O
.




[ESCSNIN Npp

OELETED MATERIAL IS PROPRIETARY INFORMATION

TER~-C5257-206

APPENDIX F - PROPERTIES OF CAST PHENOLIC RESINS

PHYSICAL PRCPERTIZS

Therzai Thermal
Conducgivicy Zxpansion Water
Specific Specifiz {e.3.9. Coeffz, Aoserncion®
Gravity deat unics) (per Q) (ag)
' x 107 x 107’
Cas:_lesia 1.28-1.32 2.4=3.3 3=3 3=9 2-20
Macerial
Nood~£floyr-filled 1.3=1.3 2.35-0.36 4-12 3=3 70-150
<hopped-cocton=
Jabric-filled l.3-l.4 7.30-0.3% 3«3 1-5 250400 N
daeral-fillad 1.8=2.4 D.25+0,35 3-20 1-4 0-1C0
Laainacad Macerial
2aper=fillad i.3=1.5% 3.3=3.4% -3 23 15300
Tapric~fillad 1.3=L.4 D.I=0.4 3=3 -3 100-300
Aspeseos~ctillad 1.5=2.0 0.25-0.35 3-20 23 100~-200
MECHANICAL PROPERTIE
Jltimace Ultizaca jitizaca Modulus of Modulus 3£
Tansile 3eading - sheart Comuressicn Slassiziny Rgidiey
SeTeageh strengeh Sgrangch Scrangeh {in zansion) {ia zovsion) Tapacs
(iv£/42d) (1bE/ia<) (1y£/:ial) (ibf/ ins) I15¢/1ne) 108/ 4n2) Serangehr
x 10° x 10° x 10° x 107 x 10° « 10°
Zast_lesia J-1d 7-15 §~-3 10-30 300-1,300 0.1=3.3
Moulding Macerial
Wood~flour-fillad 53 3-15 3-i0 15«40 1,200-1.300 300-300 n.1-0.3
Choppea-cotIon= .
fapric=7fillad 5-3 3-15 10-15 20-~35 700-1,200 300-300 7.3-3.¢
Hneral-fillad 4-3 3-13 =13 20-33 1,000-2,300 3..-1.0
zamizacad Macarial
Paper-filled 3-2% 15-30 5.2 20~40 1,500-3,3500
Tapric-itiled 3-20 13=30 jel2 30=43 330-1,3500
Asbescoa-fillad Tel2 iQ-13 a3 30-30 300-2,200

*Machod of 3.3. 771 for :cast resia and aoulding =atsvials; 3.3. 372 Ior laminatad sacerials.

Raference: ©gorkiawicz, .M. aad ?.D. Ucene, Thenolic Jesins, LONDON ILISTE 3ooks Lzi., 1967.
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APPENDIX G — EFFECTS OF NUCLEAR RADIATION DOSE RATE ON
CABLE PERFORMANCE DURING A LOCA

More than 50 separate test reports on electrical cables were reviewed
during the equipment environmental qualification evaluation. The major
insulation materials used in the cable test samples were:

cross-linked polyethylene
chlorosulfonated polyethylene
ethylene propylene rubber
Neoprene
butyl rubber
silicone rubber.
(Proprietary flame-retardant additives and layered combinations of insulating

materials and shields have also been used by various manufacturers to provide

special features required by Licensees and their engineering contractors.)

Testing typically involved irradiation up to 200 Mrd at dose rates
between 0.1 and 2.1 Mrd/h. Measurements of insulation resistance during the
tests indicated that cable insulation resistance decreases with increasing
dose rate and that insulation resistance recovers after  the exposure ceases.
Typical reductions in insulation resistance are:

11

from 10 to 108 ohms at the low (0.1-0.25 Mrd/h) dose rates

from loll to loS ohms at the higher (1-2 Mrd/h) dose rates.

There are insufficient test data to determine the mathematical relation-
ship between insulation resistance and dose rate. There is, however, test
evidence that the dose rate effect combines with the pressure, temperature,
humidity, and spray conditions to further reduce insulation resistance. For
very high dose rates (i.e., greater than about 2 Mrd/h) during simulated LOCA
conditions, insulation resistances in the range of 1000 to 10,000 ohms for 30

Ft of cable (measured at 10 V'dC) have been experienced.

During LOCA, the dose rates calculated in accordance with conservative NRC
recommendations are typically 1 to 3 Mrd/h gamma and 10 Mrd/h beta during the

first 10 nours of the LOCA. (These data are for a nominal 1000 MW(e) plant.)

?n : -1
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It can be seen that the dose rates for insulation subject to beta radiation

exceed most test radiation dose rates by an order of mégnitude;_

There is concern, therefore, that exposed cables (i.e., cables not
protected from beta radiation by cable tray covers or conduit) will not retain
high enough insulation resistance to transmit reliable control and
instruﬁentation signals without attenuation agd distortion during the early

stages (the first 10 hours) of a LOCA.

The Licensees of planﬁs with exposed cables should carefully evaluate the
poésiblé effects of combined gamma and beta radiation dose rates, plus
elevated temperature and moisture, on the ability of the cablés to perform
their functions. The evaluation should be based on available test data for

the cables, or test data should be generated so that analysis can be performed.

1’%{ . _ G=2
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