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FOREWORD

s Technical Evaluation Report was prepared by Franklin Research Center

with the U.S. Nuclear Regulatory Commission (Office of Nuclear

under a contract
Reactor Regulation, Division of Operating Reactors) for technical assistance

in support of NRC operating reactor licensing actions. Th echnical

Ll

evaluation was ronducted in accordance with criteria
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INTRODUCTION

EVALUATION
The purpose of this report 1s to:

evaluate licensees' resolutions of outstanding issues related to
safety-related electrical equipment environmental qualification (EEQ)
discussed in the Nuclear Regulatory Commission (NRC) Safety Evaluation
Reports (SERs) 1n accordance with NRC criteria. The objective 1is to
identify all cases where a licensee's response has not resolved the
significant qualification issues.

evaluate licensees' qualification documentation of ifety-related

electrical equipment located 1in harsh environments in accordance with
criteria established by the NRC and to identify (1) equipment for
which qualification documentation 1s adequate, 1.e., substantiates
that the equipment is capable of performing its specified design basis
safety function when 1t 1s exposed to a harch environment and (2)
equipment for which qualification documentation is deficient, i.e.,
does not give reasonable assurance that the equipment is capable of
performing its specified safety function.

evaluate licensees' qualification documentation of safety-related
electrica. equipment locared in harsh environments required for TMI
Lessons Learned Implementation. The objec ive is to evaluate
qualification documentation of equipment within the scope of IE
Bulletin 79-01B, Supplement 3 (item 2) [5],* in accordance with
criteria established by the NRC in a manner identical to the
evaluation of all other safety-related electrical equipment,

SCOPE OF THE EVALUATION

The scope of ! 8 report 1 to the evaluation of environmental
Lfication oOf 2trical equipment that must function to mitigate the
equences of a loss-of-coolant accident (LOCA) or high energy line break

) and whose environment 1s adversely affected by that event.

*For References, see Sec m b Note that reference numbers are not presented

in sequential order.
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to TMI Action Plan Implementation, the scope of this report
is limited o those sections of NUREG-0737 (%] applicable to equipment having
an installation implementation date of January 1, 198l. Where applicable, a
review is to be performed on installed equipment with implementation dates

after January 1, 1981 if adequately identified by the Licensee.

The NRC has determined that the evaluation of environmental qualification
of equipment items (1) located in plant areas whose environment is not
adversely affected by the design basis event (DBE) (e.g., equipment located
"mild" environments) or (2) required to achieve and maintain cold shutdown,
not to be included within the scope of this report. However, where the
Licensee has identified these equipment items in the EEQ submittals to the
NRC, these items have been listed in NRC evaluation Category IIL.b in this
report (see Section 3 of this report for definition of NRC evaluation

categories).

Qualification aspects not included within the scope

seismic and dynamic qualification

equipment protection against natural phenomena

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

equipment located where it is subjected to the outdoor environment
equipment protection against fire hazards
equipment protection against missiles

equipment located in plant areas whose environment 1s not adversely
affected by the design bac s event

equipment required to achieve and maintain cold shutdown.

ISSUE BACKGROUND
Safety-related electrical equipment must be capable of performing design
safety functions under all normal, abnormal. and accident conditions. The
purpose of equipment qudlxtx;ati&n is to provide tangible evidence that
equipment will operate on demand and to verify design performance, thereby

establishing assurance that the potentxal for common-mode fallure 1S minimized.




Of particular concern is the assurance that equipment will remain
operable during and following exposure to the harsh environmental conditions
(i.e., temperature, pressure, humidity [steam|, chemical sprays, radiationm,
and submergence) imposed as a result of a design bpasis accident. These harsh
environments are generally defined by the limiting conditions resulting from
the complete spectrum of postulated break sizes, break locations, and single
failures consequent to a LOCA, main steam l.ne break (MSLB) 1inside the reactor
containment, or a HELB outside the reactor containment (such as a main steam
or feedwater line break). In addition, depending on specific plant design

features, other postulated HELB locations may be associated with:

o the chemical and volume control system (CVCS) letdown line
the steam supply piping to

the auxiliary feedwater (AFW) pump turbine

the reactor core isolation cooling (RCIC) pump turbine
the high pressure core injection (HPCI) pump turbine
the 1solation condenser

steam generator blowdown.

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

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

Jualification 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 h
accumulated. Examples of such standards are IEEE Standards 279-71, 323-74,

76, 334-80, 381-77, 382-80, 535-79, 627-80, 649-80, and 650-79.
NRC NUREG documents 0413 and 0588 have been developed to address this topic.
In particular, NUREG~0588 (published for comment in December 1979 and reissued
as Revision 1 in July 1981) formally presented the NRC staff positions
regarding selected areas of environmental qualification of safety-related
electrical equipment in the resolution of General chnic Activity A-24

-
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"Qualification of Class IE Safety Related Equipment." The positions documented
therein are applicable to plants that are o~ 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 nucl2ar
power plants are required to comply with 10CFR50, Appendix A, General Design
Criteria for Nuclear Power Plants, Section I, Criterion 4. This criterion

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

Qualification requirements are also embodied in (1) 1OCFR50 Appendix A,
General Design Criteria 1, 2, and 23 and (2) 10CFR50 Appendix B, Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,
Criteria ITI, "Design Ccutrol," and XI, "Test Con.rol." These requirements

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

containment.

The NRC staff has evaluated the licensees' equipment qualification
programs by reviewing the qualification documentation of selected safety-
related equipment as part of the operating license review for each plant. The
NRC staff has also used a variety of methods to assure that these general
requirements are met for electrical safety-related equipment. In the oldest
plants, qualification was based on the fact that electrical compcnents were of
high industrial quality. After 1971, qualification was judged on the banis of

EF Std 323-7.; however, no regulatory gulide was 1ssued adopting this
etandard. For plants whose SERs were issued after July 1, 1974, the
Commission issued Regulatory Guide 1.89, which i1n most respects adopted the

most recent standar. , IEEE Std

11

In November 1977, the Union of Concerned Scientists petitioned the NRC
Commissioners to upgrade current standards for the environmental qualification

>f safety-related electrical equipment 1in operating plants. Subsequently, the

'

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

degsree to which the older operating nuclear power plants deviated from current

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

adequacy of existing equipment qualification documentation.

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

electrical equipment in all operating reactors.

On May 31, 1978, the NRC Office of luspection and Enforcement 1ssued IE

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

Equipment at Nuclear Power Plants," which required all licensees of operating

plants (except those included in the SEP) to examine their installed
safety-related electrical equipment and ensure appropriate qualification
documentation for equipment function under postulated accident conditionms.
Subsequently, on Februarv 8, 1979, the NRC Office of Inspection and Enforce-
ment issued IE Bulletin 79-01, which was intended to raise the threshol »f 1E
Circular 78-08 to the level of Bulletin, i.e., action requiring a liceusee
response. This Bulletin required a complete re-review of the environmental
qualification of safety- . elated electrical equipment as described 1in IE

Circular 78-08.

he review of the licensees' responses indicated certain de ncies within
the scope of equipment addressed, definition of harsh environments nd adequacy
»f support documentation. It became apparent that generic criteria | needed
for evaluating the electrical equipment environmental qualificati

and non-SEP operating plants. Therefore, during the second half

Division of Operating Reactors (DGR) of the NRC 1issued internally

"

entitled "Guidelines for Evaluating Enviroomental Qualification

Electrical Equipment in Operating Reactors" [] (The document 1s here

ranklin Research

. ArK




referred to as the "DOR Guidelines.") The document was prepared as a screening
standard Zor reviewing all operating plants, including SEP plants. It was
originally intended that the licensees evaluate their qualification documentation
in accordance with the DOR Guidelines. However, initial NRC review of this
documentation, which was compiled to support licensee submittals, revealed the
need for obtaining independent evaluations and for accelerating the qualifi

cation review program.

In October 1979, the NRC awrrded Franklin Research Center a contract to
srovide assistance in the "Review and Evaluation of Licensing Actions for
5 S

Operating Reactors," which included an assignment for review of equipment
environmental qualification documentation under SEP Topic III-12. The assign-
ment was to review equipment environmental qualification documentation and to
present the resvlts in the form of a lechnical Evaluation Report for the 1l
oldest plants (included in the SEP review). The plants included within the

G

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

LaCrosse, and Big Rock Point plants and Zion Station Units ] i 2, Indian
Point Units 2 and 3, Millstone Unit 1, Dresden Unit 2, and San Onofre Uuit Le
his assignment was completed in April 1981.)

On January 14, 1980, the NRC Office of Inspection and Enforcement 1issued
the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE
Bulletin 79-01 and requested additional information on environmental qualifica-
tion of safety-related electrical equipment at operating facilities, excluding
the 11 facilities undergoing the SEP review. This Bulletin cited the DOR
Guidelines as the criteria to be used in evaluating the adequacy of the safety-
related electrical equipment qualification. The scope of the review was
expanded to include HELBs (inside and outside containment) 1n addition t«
equipment aging and submergence. The NRC advised the licensees that the
criteria contained in the DOR Guidelines would be used i1n its review of

licensee submittals; NUREG-0588 would be used as a guide in cases where

DOR Guidelines do not provide sufficient detail.

. 1

In early February 1980, the NRC decided that Indian Point Units

1

and Zion Station Units 1 and 2 should be included within SEP Topic

the purpose of equipment environmental qualification review.

-
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On February 21, 1980, the NRC and representatives of the SEP Plant Owners
Group held an open meeting at NRC headquarters to discuss an accelerated review

program in accordance with the DOR Guidelines. Representatives of the Indian

Point Units and Zion Station also attended this meeting. The N®C formally

issued to ali licensees represented at the meeting the DOR Guideiines document
which included a second document, '"Guidelines for Identification of That
Safety Equipment of SEP Operating Reactors for Which Environmental
Jualification Is To Be Addressed" (1], together with the request that the
licensees review their plant systems and provide additional equipment environ-

mental qualification information to the NRC on an accelerated schedule.

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

from headquarters. The regional members were assigned responsibility for the
technical review of the licensees' responses to IE Bulletin 79-01B, and the
task leader was assigned responsibility for the overall coordination of the
review effort with NRC staff to assure overall consistency. The regional
reviewers held meetings with the licensees 1in their respective regions, which
resulted i1n staff positions being issued in a supplement to IE Bulletin 79-01B

dated February 29, 1980.

T

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

for all plants was assigned to this branch.
)n May 23, 1980, the NRC issued Memorandum and Order CLI-80-21 (6],

specifying that icensees and applicants must m the requirements set forth

L

in the DOR Guidelines and NUREG-0588 regarding enviroumental qual!fication o

L
safety-related electrical equipment in order to satisfy lOCFR50, Appendix A

General Design Criteria, Section I, Criterior This Order also established

that the SERs on this subject, to be prepared by the NRC staff, must

on February 1, 1981 and that all subsequent actions e taken by

to achieve full ympliance with the DOR Guidelines or NUREG-0588 must be

completed no later than June 30, 1982. The Memorandum and O »r established

a

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




Design Criteria for an interim period. Rulemaking was proposed for the
urpose of establishing a permanent interpretation of the General Design
P P 3

Criteria.

The staff held regional meetings with the licensees and interested
parties during the week of July 13, 1980. The staff issued a second
supplement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetings, and two Orders. The Order dated May 30, 1980
required the licensees to comply with tne previously issued Commission
Memorandum and Order of May 27, 1980 (CLI-80-21). The above orders required
the licensees to complete the tasks identified in IE Bulletir 79-01B no later
than November 1, 1980 to allow the staff to comply with the February 1, 1981
jate imposed by the Commission Order. The responses to the questions were
issued on February 29, 1980; and the second and third supplements (o IE
Bulletin 79-01B, highlighting the staff positions affecting the licensees'

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

In October 1980, EG&G Idaho, Inc., awarded Franklin Research Center a
contract to provide assistance in the equipment environmental qualification
review for 13 of the plants whose licensees responded to IE Bulletin 79-01B.
The assignment was to evaluate the licensees' equipment environmental qualifi-
cation submittals and to present the results in the form of a Technical
Evaluation Report for each plant. The objective of this Technical Evaluation
Report was to review the licensees' submittals to determine if safety-related
electrical equipment was reviewed for environmental qualification in
accordance with the DOR Guidelines and NURE? 0588 as required by IE Bulletin
79-01B. The NRC was to perform an audit of the qualification documentation
references as part of its Safety Evaluation Program. If discrepancies were
found, the audit was to be extended. The plants included within thus
assignment were Nine Mile Point Unit 1, Millstonme Unit 2, Salem Unit 1, Browns
Ferry Units 1, 2, and 3, Brunswick Units 1 and 2, Hatch Units 1 and 2, Dresden
Unit 3, and Quad Cities Units 1 and 2. This assignment was completed in June

1981.)

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

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

-
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guidelines for meeting the NRC Commissioners proposed rule on

qualification.

, 1982, the NRC staff issued Generic Letter No.
presenting the NRC's position and clarification

the environmental qualification requirements.

On Jannary 6, 1983, the Commissioners affirmed Part 50.49 of Title

the Code of Federal Regulations, "Environmmental Qualification of Electric

Equipment for Nuclear Power Plants." The requirements of Part 50.49 do not
apply to the documentation reviewed in this TER. However, the Licensee should
be aware of the new rule since it may apply to new and corrective qualifica-

on efrorts.

SPECIFIC ISSUE BACKGROUND

On May 31, 1978, the NRC Office of Inspection and Enforcement issued IE
Circular 78-08, "Environmental Qua'ification of Safety-Related Electrical
Equipment at Nuclear Power Plants," which required all licensees of operating
plants to examine their installed safety-related electrical equipment and
ensure appropriate qualification documentation for equipment function under
postulated accident conditions. Subsequently, on February 8, 1979. the NE
Office of Inspection and Enforcement issued IE Bulletin 79-01, which was
intended to raise the threshold of Circular 78-08 to the level of Bulletin,
l.e., action requiring a licensee response This Bulletin required a complete

e-review of the environmental qualification of safety-related electrical

equipment as described in IE Circular
Tanuary 14, 1980, the NRC Office of Inspection and Enforcement issued
the DOR Guidel and IE letin 79-01B, which expanded the scope of IE
Bulletin 79-01 ar quested additional information on environmental
LRy

qualification of safety-related electrical equipment at operating facilities.

This Bulletin cited the DOR Guidelines as the criteria to be used in evaluatin

14

the adequacy of the safety-related trical equipment

-
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1

The NRC staff held regional meetings with the licensees and interested
parties during the week of Ju 1980. The 1ssued a secon
supplement to IE Bulletin 79-01I response to significant questions raised

dur

ing the public me gs, and y Orders. The Order dated May 30, 1980
required the licen: o with the previousl sued Commission
*morandl
licensees to complete the sk fe fied in IE Bul
than November 1, 1980 to allow the staff to comply with
date imposed by the Commission Order. The responses to the questions were

1ssued on February 29, 1980; and the second and third supplements to IE
11

Bulletin 79-01B, higrlighting the staff positions affecting the licensees'

responses, were 1ssued *2ptember 29 and October 24, 1980, respectively.

The NRC O f Inspe »n and Enforcement performed an onsite
inspection uring the week of December 15, 1980) of selected
y-related electrical equipment. Selected components in the emergency raw
water, feedwater, and component coolant water systems were inspected
selected components in the reactor coolant, emergency raw
and chemical and volume control systems were inspected at
inspection specified proper installation of equipment, overall
interface integrity, and manufacturer's nameplate data. The manufacturer's
ane and model number from the nameplate data were compared to information
given in the Com ent Evaluation Work Sheets (CES) the Licensee's report.

"

for Unit 1 in report IE 50-327/80-48 and for
Unit 2 rep E 50-32¢ )=2 All significant deficiencies were noted.
For this revi , the documents referenced above have been fat d 1nto the
yverall staff ev jation. Th

performed audi

environm:nt

Unit 1 pec: qu in Un ] . 3 essentially i1dentical

except

significant conce

Resear




The NRC 1iss a Sé y Evaluation Report (SER) to the Tennessee Valley

authority in

Requests for information [24, 25, 26, 27] were transmitted to the NRC by

to obtain qualification documentation referenced by the Licensee in its

submittals, TMI Action Plan information, and correlations to NUREG-0737 [9]

By letters dated September 25, 1981 [11] and January 19, 1982 [13],

) 3 L

Tennessee Valley Authority transmitted to NRC a response to the SER.

)n April 7, 1982 [15] and

'y provided responses to ti . requests for & Lt 101 information.

-
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NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

TERIA PROVIDED BY THE NRC

The screening guidelines used to evaluate the electrical equipmént

environmental qualification program were:

DOR Guidelines, "Guidelines for Evaluating Environmental Qualification

of Class lE Electrical Equipment in Operating Reactors,' November 1979

|1)

NUREG-0588, Revision 1, "Interim Staff Position on E
Qualification of Safety-Related Electrical Equipment," Jul)

er appropriate references used in the review of the licensees'
ral equipment environmental qualification submittals are:

L

I¥ Bulletin 79-01B, "Environmental Qualification of Class lE

Equipment," January 14, 1980; Supplement No. 1, February 29, 1980;

Supplement No. 2, September 29, 1980; and Supplement No. 3, October

24, 1980 (2, 3, 4, 5]

" November

NUREG~0737, "Clarification of TMI Action Plan Requirements,
1980 [9]. This document is applicable for the selection of equipment
yr the evaluation of the environmental qualification of safety-related
electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The scope of the review is limited to
equipment associated with specific sections of NUREG-0737 which have
an installation implementation date of January 1, 198l. Where
applicable, a review is to be performed on installed equipment with
ylementation dates after January 1, 1981 if adequately 1identified by

thea

wing staff positions and supplemental
P

with the referenced screening guidelines.

»ments and Appli

supplement

application of 2 DOR Guidelines




near term operating license applicants (NTOLs), and construction permit
applicants (CPs). The qualification requirements and applicable criteria are

stated as follows:
[Question 3]

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

3Ll

guidelines?

[NRC Answer to Question 3]
"Table 1 describes the application of each document. All operating
reactors as of May 23, 1980, will be evaluated against the DOR
guidelines. In cases where the DOR guidelines do not provide sufficient
detail, but NUREG-0588 Category II does, NUREG-0588 will be used.

TABLE 1
REQUIREMENTS
ORs OLs

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

USE NUREG-0588 NUREG-0588 NUREG~0588 NUREG-0588
(CAT. 1II) (CAT. I) (CAT. I) or
NEW RULE WHEN
IN EFFECT

REPLACEMENT COMPONENTS
USE NUREG-0588 (CAT. I)

plants licensed after May 1980, shall conform to NUREG-0588. In
cordance with Regulatory G e 1.89, all such operating licenses for
cilities whose construction permit SER is dated July 1, 1974 or later,
are to be reviewed against [EEE Std. 323-1974. Thus, for these licensees,
the operating license applicant is to qualify equipment to the Category I
column in NUREG-0588. For operating licenses issued after May 23, 1980,
whose construction permit SER is dated before July 1, 1974, the operating
license applicant 1s to qualify equipment to at least Category II column
>f NUREG-0588; unless the licensee made commitment 1in the construction
permit record to use the 1974 standard, or unless the operating licensee

application record 1ii oF: that the 1974 standard is to be used, in

such cases Column

fferences between the Category II column of NUREG-0588

lines, the differences are in details and in the




optional part of the documents. The minimum requirements set forth by
these dccuments are general and cowpatible. Thus, the minimum standards
set by either of the two documents are equally applicable to ORs and

NTOLs."
[Question 17|

"Define the requirements for 'replacement parts.' Are they the same for
‘spare’' parts? Clearly discuss the alternatives for existing inventories
of parts/components. If equipment is ordered to meet IEEE Std. 323-1974
standard but lead time exceeds June 1982, can we use IEEE Std. 323-1971

2N

qualified components in the interim’

[NRC Answer to Question 17]

"The requirements for 'replacement' and 'spare' parts are the same for
the purposes of complying with the Commission order and memorandum.

After May 1980, all parts used to replace presently installed parts shall
be qualified to Category I of NUREG-0588 'unless ¢re are sound reasons
to the contrary.' Nonavailability and/or the fact that the part to be
used as a replacement is a spare part purchased prior to May 23, 1980,
and 1s in stock are among the factors to be considered in weighing
whether there are 'sound reasons to the contrary.' All replacement parts
shall as a minimum conform to the requirements described in the answer to
question 3., Justification for deviation from Category I of NUREG-0588
shall be documented by the licensee and records shall be available for
audit, upon request by the NRC."

Application of Requirements and Criteria to TMI Lessons
Learned Implementation Equipment

The NRC requested an evaluation of the environmental qualification of

safety-related electrical equipment located in harsh environments required for
; JULf

TMI Lessons Learned Implementation in accordance with criteria established by

the NRC in a manner identical to the evaluation of all other safety-related
electrical equipment. Additionally, Item 21 of Supplement 2 to IE Bulletin

nJ")lB 1 &)

states:

"IMI Lessons Learned instrumentation will be considered in the February 1,
1981 SER. This equipment 18 subject to the same requirements as other
safety-related electrical equipment. The guidance and requirements of
NUREG-0588 referenced daughter standards, and Reg Guides will be used by
the staff in assessing the adequacy of the qualification information."
Item 2 of Supplement 3 to IE Bulletin 79-01B [5] states:

"rere

B 79-01B required ') day response which was due in mid-April 1980.

Supplement 1 (Feb. 1980) informed licensees that equipment which was
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'planned’' to be installed as a result of lessons learned need not be
addressed in that response. Some of this equipment has since been
installed. Supplement #2 (Q.5, Q.21) identified that the staff position
was that equipment which is installed should be treated in a manner
similar to all other safety-related electrical equipment and be addressed
in the November 1, 1980 submittal. This position represents nc ;ange 1in
staff position regarding the scope of the review. However, since the
staff position on this issue was unclear the following will apply:

Qualification information for installed T™I Action Plan equipment
must be submitted by February 1, 198l.

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

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

Qualification information for TMI Action Plan equipment not yet

installed which does not require pre-implementation review shouid be
submitted to NRC for review by the implementation date."

2.2.3 Equipment Not in the Scope of the Qualification Review
quip P

"

Supplement 2 of IE Bulletin 79-01B [4] permits deferment of the review of
environmental qualification for all safety-related equipment items located in
plant areas where the equipment is not exposed to the direct effects of a high
energy line break (HELB) or to nuclear radiation emanating from circulation of

fluids containing radioactive substances. Supplement 3 of IE Bulletin 79-01B

[5] permits deferment of the review of environmental qualification for all

equipment required to achieve and maintain the plant in a cold shutdown
condition. Supplements 2 and 3 of 79-01B originally permitted deferment until
after February 1, 1981 of the qualification review of equipment located in a
mild environment or recuired to achieve and maintain the plant in a cold
shutdown condition. Since the issuance of Supplements 2 and 3, the NRC has

determined that the review of environmental qualification for this equipment

is not within the scope of the present review program.




TER-C5257-526

Clarification of Qualification Requirements

Service Cowditions Inside Containment for a Loss-of-Coolant
(DOR Guidelines Section 4.1)

For pressurized water re¢actors (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 Anaiysis 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

drywells == 340°F for 6 hours and (Z2) PWR ice condenser lower compartments --

340°F for 3 hours. As stated in Supplement 2 to IE Bulletin 79-01B [4],
"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 jumidity

conditions as a funccion of time are accounted for.

Service conditions should bound those expected for coolant and steam line
breaks inside containment with due consideration given to analytical
uncer:ainties. The steam line break condition should i1aclude superheated
conditions, the peak temperature, and subsequent temperature/pressure profiles
as functions of time. If containment spray is t- be used, the impact of the

spray on required equipment should be assessed.

The adequacy of a plant-specific profile depends on the assumptions and
design considerations at the time the profiles were developed. The DOR
Guidelines and NUREG-0588 provide guidance and considerations required to
determine if the calculated plant-specific temperature/pressure profiles
encompiss the loss-of-coolant accident (LOCA) and HELB accidents inside

containment.

submergence

{DOR Guidelines Section 4.1, Sub:item 3; and Section 4.3.2, Subitem 3)

J

Equipment submergence (inside or outside containment) should be addressed
where the possibilify exists that submergence ¢I equipment may result f:om

HELBs or other postulated occurrences. Supplement 2 to IE Bulletin 79-01B

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 1its 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.

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

he Guidelines require that the test chamber environment envelop the
required service conditions for a time equal to the pericd from the initiation

of the accident until the service conditions return to normal. Supplement 2

4

[E Bulletin 79-01B [4] 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
nargins required to provide an acceptable confidence ievel 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."

2.2.4.4 Test Sequence
(DOR Suidelines Section

Supplement 2 to IE Bulletin 79-01B (4] provides the following additional

criteria:

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

l. If the test h»s been completed without aging in sequence
) ’
justification for such a deviation must be submitted.

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

Test programs in progress should be evaluated regarding the ability to
comply by incorporating aging in the proper sequence. These programs

"

would then fall i1n the first or second category.

-
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Radiation
(DOR Guidelines Sections 4.1. : 2, and 4.3.2, Subitem 2)

)

Supplement 2 to IE Bulletin 79-01B (4] provides the following additional
criteria:

"Both the DOR Guidelines and NUREG-0588 are similar in that they provide
the methods for determining the radiation source term when considering
LOCA events inside containment (100% noble gases/50% iodine/lZ%
particulates). These methods consider the radiation source term
resulting from an event which completely depressurizes the primary system
and releases the source term i1nventory tc the containment.

provides the radiation source term to be used for determining
qualification doses for equipment in close proximity to recirculating
ystems inside and outside of containment as a result of LOCA.
me thod considers a LOCA event in which the primary system may not

ssurize and the source term inventory remains in the coolant.

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

When developing radiation source terms for equipment qualification, the
i

licensee must ensure consideration 1is given to those events which provide
the most bounding conditions. The following table summarizes these

considerations:

LOCA Non-LOCA HELB

Qutside Containment NUREG-0578 NUREG-0588
(100/5G/1 (10/10/0
in RCS) [*] in RCS

Inside Containment Larger > f
NUREG-0588 NUREG-0588

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

NUREG-0578

100/ 5

numbers in parentheses represent % noble gases/4 1odine/s p

means reactor coolant system.

-
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Gamma equivalents may be used when consideration of the contibutiuns of
beta exposure has been iacluded 1n 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 !37 may also be used.'

Additional Clarification of Qualification Requirements

The NRC has worked with a number of licensees, at their requests, to
provide further clarification on environmental qualification requirements. On
January 20, 1982, the NRC issued Generic Letter No. 82-09 |7 presenting staff
positions on certain aspects of the qualification requirements. Generic

Letter No. 82-09 states:

Operator Display Instrumentation

Given the interrelated activities associated with display
instrumerntation (e.g., NUREG-0700, NUREG-0799, proposed Regulatory
Guide 1.97 and Equipment Qualifi-ation effo~ts), what display
instrumentation referenced in emergency operuting procedures must be
identified in licensee submittal to the NRC?

All display instrumentation referenced in the emergency procedures
nesd not be identified. The NRC requires rthat licensees need only
identify and have available qualification documentation on those
yperator display instruments which are safety-related (see Question
2). 1If licensees have previously supplied a listing of all display
instrumentation referenced in emergency procedures, licensees may
identify (such as by the use of an *) which of those instruments are
safety-related. The staff will defer review of the basis for this
safety-related classification until other NRC activities! have

been implemented. When these other activities are implemented,
additional instruments presently not requiring qualification may
require upgrading to 2z safety-related status and/or may requir
qualification. Licensees will be required at that time to qualify
this instrumentation in accordance with the following criteria:

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

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

accident monitoring instrumentation (Reg. Guide 1.97 and NUREG-073

/
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For new or upgraded instrumentation with a required operation date
after the equipment qualification d-adline, qualification must be
accomplished prior to equipment operation and plant acceptance.

Safety-Related Equipment

For Equipment Qualification purposes, what constitutes all
safety-related electrical equipm~nt?

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

3. Replacement Parts

Q. Please clarify the NRC requirements on replacement parts.

A. In CLI-80-21, the Commission stated that unless there were sound
reasons to the contrary, replacement equipment should be qualified
to the stanaards set forth in Category 1 of NUREG-0588. The
Commission's position was designed to promote the policy of
upgrading the environmental qualification and reliability of
installed safe”y-related electrical equipment. To meet this overall
goal, licensees must institute internal policy practices consistent
with the Commission's statement.

Situations may arise in which upgrading to NUREG-0588, Category I of
replacement equipment qualified to NUREG-0588, Category II or the
DOR Guidelines will not be compatible with overall station safety
i

and pertormdnce ,5’\)-315. ensees must review such situations on a

Lic
case-by-case basis and determine that 'sound reasons to the

contrary' do, in fact, exist which warrant the use of replacement
equipment (not necessarily in-kind) qualified to the DOR Guidelines
)r NUREG-0588, Category I1I. For equipment located in a harsh
environment, licensees' procedures must provide for documentation
and substantiatior of such determinations.

Research
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Conditions which reflect sound reasons why qualification standards
for replacement of equipment in a harsh environment need not be
upgraded to NUREG-0588, Category I include the following:

The licensee has replacement equipment in stock that meets the
DOR Guidelines or NUREG-0588, Category II, and procurement
actions regarding such replacement equipment had commenced prior
to May 23, 1980.

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

Replacement equipment qualified to the NUREG-0588, Category I
standards 1s not available to meet 1installation and operation
schedules. Equipment qualified to the DOR Guidelines or
NUREG-0588, Category Il may be used for an interim period until
Category 1 equipment is obtained and an outage of sufficient
duration is available for replacement. Justification for use of
the non-Category I qualified replacement equipment beyond this
interim period must be submitted to the NRC for approval prior to
the end of the interim period and in sufiicient time for
reasonable NRC review.

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

Operating performsnce and reliability data for the Categoiy
equipment indicates poor overall equipment performance. For
example, mear time to failure is significantly shorter for the
Category I replacement equipment.

The use of replacement equipment qualified tec NUREG-0588,
Category I standards has a significant probability of creating
human factor problems that will negatively affect plant safety
and perforwance, e.g., (1) knowledge, skills and ability of
existing plant staff require significant upgrading to operate or
maintain the specific Category I replacement equipment; (2) the
use of equipment qualified to Category I standards creates a
one-of-a-kind application; or (3) maintenance, surveillance or
calibration activities are unnecessarily complex.

Submergence Outside Contailnment

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

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

6. Radiation

Q. 1s the staff screening value of 4 x 107 rads applicable to all
operating reactors?

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

Acceptable to the Staff for equipment qualification purposes are
radiation values developed as part of the plant licensing process
provided that they are based on the TID14844 source terms and ave
conservatively performed. In order to assure that the methodologies
are appropriate, the Staff requests two component specific sample
calculations (one for inside and one for outside containment), and a
brief written description of each of the methodologies used, their
application and associated conservatisms. Such sample calculations
and a statement by the licensee that the values of radiation exposure
of components so derived are appropriate for environmental
qualification of equipment will satisfy the Staff's concern o the
'Radiation Specification Value' used during the qualification reviews.

7. Containment Service Conditions

Q. Must the Staff value (identificd in the SERs) of TSAI for PWRs and
Tgar *+ 20°F for BWRs be used as the maximum in-containment
temperature for the purpose of equipment qualification?

A. No. The Staff will accept the use of these values. However, an
acceptable al’ernative to the NRC staff's temperature criterion used
for the service conditions must base that service condition on the
FSAR analysis or other NRC approved analysis, provided that the
specific analysis, or a summary of that analysis, together with
reference to the previous NRC acceptance of the analysis is submitted
by the licensee. In addition, some of the information in the
associated safety evaluation may require clarification.

8. One Hour Minimum Operating Time

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

2-11
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With regard to plants subject to the qualification requirements of
the DOR Guidelines or Category Il of NUREG-0588, for those pieces of
equipment tested prior to May 23, 1980, the test data and analysis
may be used to qualify the equipment to the required operating time
plus an appropriate margin. The one hour margin requirement need not
be appiied. Huwever, subsequen: failures should be shown not to be
detrimental to plant safety.

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

Aging

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

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

An acceptable method for addressing in-service degradation is through
a preventive maintenance/surveillance program with equipment and
component refurbishment and/or replacement kssed on known
susceptibility to aging degradation, the results of inspections, or
manufacturers recommendations. These elements of the program lead to
an understanding on a device specific basis of the nature and extent
of the increased stress levels encountered during Design Basis
Accidents and resultant degradation (if any) which may occur.
Arrhenius or other appropriate accelerated aging methodologies may be
used to establish replacemen” and refurbishment schedules if the
component's design and materials application are sufficiently simple
and the necessary data are available to allow a meaningful applica-
tion.

In plants subject to the qualification requirements of either the DOR
Guidelines or NUREG-0588 Category I[I, for equipment that has been
identified as being susceptible to significant degradation due to
thermal and radiation aging, the schedule for inspection of and/or
replacement of the susceptible components in that equipment must be
incorporated into the preventive maintenance and surveillance
programs, and that information should be incorporated into the system
component evaluation worksheets (SCEWS). For other equipwent, the

aging column in the SCEWS should be marked 'No Known Susceptibility'.

2-12
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3. METHODOLOGY USED FOR THE EVALUATION

3.1 INTRODUCTION

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

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

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

The SERs identified various equipment qualification deficiencies as
indicated below:

LEGEND: DESIGNATION FOR DEFICIENCY

R = Radiation M - Margin
T =~ Temperature I - HELB Evaluation Outside
QT = Qualification Time Containment Not Completed
RT =~ Required Time QM - Qualification Method
P =~ Pressure RPN - Equipment Relocation or Repla.ement,
H = Humidity Adequate 3chedule Not Provided
CS = Chemical Spray EXN - Exempted Equipment Justification
A =~ Material Aging Evaluation, Inadequate
Replacement Schedule, Ongoing SEN - Separate Effects Qualification
Equipment Surveillance Justification Inadequate
§ = Submergence QI - Qualification Information Being

~

=

~—
|

Licensee has committed Developed
to replace equipment RPS - Equipment Relocation or Replacement
Schedule Provided

The SERs directed licensees to "either provide documentation of the missing

qualification information which demonstrates that safety-related equipment

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

action (re-qualification, replacement [etc.]) to establish qualification by

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

of receipt of the SER.

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

qualification documentation of safety-related electrical equipment, including

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

3.2 METHODOLOGY

The Licensee, The Tennessee Valley Authority, provided a response to the
SER and additional qualification information in its submittals [11, 13] to the
NRC for the Sequoyah Nuclear Plant Unit 2.

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

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

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

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

o Determine whether the Licensee revised the environmental parameters.

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

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

o Determine whether the Licensee addressed aging and incorporated the
results into the equipment maintenance program.
The extensive list of safety-rel.ted electrical equipment* in various
locations of the plant identified by the licensee was analyzed, and all
identical equipment located within plant areas that are exposed to the same

environmental service conditions was grouped together and designated an

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

- 3-2
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"equipment item." In this report, the term "equipment item" refers to a
specific type of electricxl equipment, designated by manufacturer and model,
which is representative of all identical equipment in a plant area exposed to
the same environmental service conditions (e.g., Flow Transmitter, Fischer &
Porter, Model 10B2496, located within containment). This analysis resulted in
a reduced listing of equipment (equipment items) that formed the basis for the

review.

Appendix A contains the environmental service conditions for each
location. Appendix B contains the tabulation of the equipment items,
locations, function, plant identification numbers, required operating time,
and apnlicable qualification documentation references. Appendix C lists the
plant systems identified by the Licensee and the NRC as being essential to

safety.

Each item in the list of safety-related electrical equipment items was

reviewed in relation to:
o the Licensee's response to the SER concerns

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

o technical data derived from the Licensee's submittal

o NRC DOR Guidelines or NUREG-0588 Revision 1l criteria

o the Licensee's definition of harsh service envirorments (Appendix A)
o documentation cited by the Licensee as evidence of qualification

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

o the Licensee's analysis and/or justification of qualification
o Licensee-proposed corrective action for qualification deficiencies
o the Licensee's equipment/part replacews:t schedules

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

o the Licensee's rationale concerning exemption of equipment from
qualification.
PN 3-3
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Topics not within the scope of the evaluation are:
o completeness of the Licensee's listing of safety-related equipment
o acceptability of Licensee-provided environmental service conditions.

The NRC requested an evaluation of the environmental gualification of
safety-related electrical equipment located in harsh environments required for
TMI Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, Supplement
3 (item 2), in accordance with criteria established by the NRC (see Section 2
of this report) in a manner identical to the evaluation of all other safety-
related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment associated with those sections of NUJREC-0737 which have
an equipment installation implementation date of January 1, 1982 (sectiuns are
identified below). Where applicable, a review was to be performed on
installed equipment with implementation dates after January 1, 1981 if
adequately identified by the licensee.

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

I1.D.3 (ALL/1-1-81) Direct Indication of Re'ief and Safety Valve Position

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

I1.E.3.1 (PWR/1-1-81) Emergency Power Supply for Pressurizer Heaters
(Safetv~Grade Interfaces)

II.E.4.1 (ALL/7-1/81) Dedicated Hydrogen Penetrations
I1I.E.4.2 (ALL/1-1-81) Containment Isolation Dependability

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

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

I1.K.2.10 (PWR/B&W/7-1-81) Safety-Grade Anticipatory Reactor Trip

I1.K.3.9 (PWR/W/1-1-81) PID Controller Modification (If Hardware Change
involved)

/ 2 3-“
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11.K.3.12 (PWR/W/1-1-81) Anticipatory Reactor Trip upon Turbine Trip
I11.K.3.13 (PWR/GE/7-1-81) Separation of HPCI and RCIC Initiation Signals

I11.K.3.15 (BWR/GE/7-1-81) Prevention of Spurious Isolation of HPCI and
RCIC Systems

I1I.K.3.19 (BWR/GE/7-1-:1) Interlock on Recirculation Fump Loop

I11.K.3.21 (BWR/GE/7-1-18) Restart of Core Spray and LPCI Systems (If
Hardware Changed Cut)

I1.K.3.27 (BWR/GE/7-1-81) Provide Common Reference Level for Vessel Level

Instrumentation (If Hardware Changed Out)

Licensees whose plants were included within the NRC Systematic Evaluation
Program received a Technical Evaluation Report (TEK) in addition to the SER.
The TER was based on a review of equipment environmental qualification
documentation associated with the Licensee's EEQ submittals. The qualification
deficiencies identified in the SER were derived from the TER. Plants included
within this program were the Palisades, Oyster Creek, Ginna, Haddam Neck,
Yankee Rowe, LaCrosse, and Big Rock Point plants and Zion Station Units 1 and
2, Indian Point Units 2 and 3, Millstone Unit !, Dresden Unit 2, and San
Ouofre Unit 1. For these plants, the evaluation preseated herein is based on
(1) the result of the initial TER, (2) the Licensee's response to the NRC SER
and the TER, and (3) the Licensee's updated EEQ submittal(s).

TERs were also developed for the following plants: Nine Mile Pcint Unit
1, Millstone Unit 2, Salem Unit 1, Browns Ferry Units 1, 2, and 3, Brunswick
I'nits 1 and 2, Hatch Units 1 and 2, Dresden Unit 3, and Qu.? Cities Ugits 1
and 2. The objective of those TERs was to review the Licensee's submittals to
determine if safety-related electrical equipment was reviewed for environmental
qualification by the Licensee in accordance with the DOR Guidelines and
N EG-0588 as required by IE Bulletin 75~01B. For these 13 plants and all
o .her plants, excluding the 14 plants associated with the Systematic Evaluationm
Program, the evaluation presented herein is based solely on (1) the Licensee's

response to the NRC SER and (2) the Licensee's crevised EEQ submittal(s).

This technical evaluation was conducted to identify (1) whether the

Licensee provided an adequate response to the SER concerns (and TER concerns,
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where applicable), (2) major deficiencies within the equipment qualification
program, and (3) whether the Licensee proposed adequate corrective actions to
resolve qualification deficiencies and provided a schedule for completion of
the corrective actions. The TER was written primarily to address deviations
from the NKC criteria and requirements. Technical data or test results that

satisfy the qualification criteria are not discussed herein.

The evaluation presented in Section 4 of this report includes completed
equipment cnvironmental qualification review checksheets (partially
handwritten) which compile both the technical information necessary to conduct
the review and tae¢ results of the evaluation. Parameters listed on these
checksheets were derived from the appropriate NRC screening criteria. The
evaluation of each equipment tem includes several checksheet pages. Only
those checksheet pages necessary to complete the evaluation for each equipment
item are included in this report. A complete listing of the checksheet pages

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

Solenoid Valve Located in Turbine Building (Area #7)
Automatic Switch Co. (ASCO) Model LB8300B61U

Actuates Feedwater Control Valves (V=-4269, V-4270)

Licensee Reference 839

Required Operating Time: Short term (SI signal)

TER Checksheet No. 1

Reference 59, Section 4.5.2.6

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

(+]

Qualification deficiencies identified in the SR (see Figure 3-1)
Licensee's response to the SER
Licensee's statements and rationale for qualificaiion

Licensee's corrective action and replacement schedule

9 © © o

Evaluation of qualification including identification of all
deficiencies

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

The results of the evaluation are summa-ized on Checksheet 2 (Equipment

Environmental Qualification Summary Form) for each equipment item. Checksheet

P 3-6
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4ﬁg§= NRC Contract No. NRC-03-79-118
LUl Frankiin Research Center FRC Project No. C5257
A Dwon of The Frankiin institute FRC Assignment No. 13

20h and Race Sreetc. Phis Pa 19177215 4481000 | FRC Task No.

Page

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _

Equipment ltem No. 1

Solenoid Valves Located in Turbine Building (Area #7)

Automatic Switch Co. (ASCO) Mode) LB8300B61U

Actuates Feedwater Control Valves (V-4269, V-4270)

Licensee Reference 1617

Required Operating Time: Short term (SI signal)

TER Checksheet No, 1

Reference 59, Section 4.5.2.6

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

D G T IO »

( on 3 of this TER for ug)

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

59, 5h, 5i, 53

Installed TMI Less~ra Learned Implementation 6a, 6b
Equipment Summary

Maintenance and Replacement Scheduole Summary 7a, 7o, Te

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

Contents Checkshest Page Mo.
Equigament Item la

Summary of Licensee Responses to the NRC SE° ib

BEquipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3¢, 34

System Consideration Review d4a, 4b, 4c, 44, de, &£
Equipment Environrental Qualification Review Sa, Sb, 5¢, 54, Se, 5f,

Figure 3-1. Sample Checksheet Page la

"Equipment Item"

o 3=17

=)

..UU Frankiin Research Center
A Division of The Frankiin insttute



TER-C5257-526

2 specifically identifies any qualification deficiencies determined by the
evaluation and identifies the NRC qualification category to which the equipment

item was assigned. A sample Checksheet 2 is presented in Figure 73-2,

All information was reviewed for conformance to the NRC criteria
referenced in Section 2 of this report. As r2quested by the NRC, all appli-
cable and available qualification dccumentation associated with the overall
Equipment Environmental Qualification (EEQ) program was used by the reviewers,

whether referenced by the Licensee or not.

Upon completion of the review for each equipment item, an overall
evaluation of th¢ component and a specific conclusion with respect to its
qualification was developed. 7ased on the evaluation, each equipment item was

assigned to one of the generic qualification .ategories provided by the NRC.

3.3 NRC QUALIFICATION CATEGORIES AND DEFINITLIONS

o NRC Category I.a
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES OR NUREC-0588, OR HAS ACCEPTABLE DEVIATIONS FROM THE DOR/NUREG
CRITERIA

The NRC category descriptions are presented iu Section 3.3 of this report.
This category includes equipment items which are fully acceptable on
the basis that all applicable criteria defined in the DOR Guidelines or
NUREG-0588 are (1) satisfied and the equipment has been found to be
qualified or (2) sufficient information has been presented to determine
that deviations from the criteria are acceptable or insignifi.ant.
o NRC Category I.b
EQUIPMENT FOR WH1JH DEVIATIONS FR0M THE DOR GUIDELINES OR NUREG-0588 ARE
JUDGED CONDITIONALLY ACCEPTABLE PROVIDED THAT SPECIFIC MODIFICATIONS ARE
MADE

This category includes equipment items that do not satisfy one or more
of the applicable criteria defined in the DOR Guidelines or NUREG-0588;
however, the Licensee has stated that specific modifications will be made
on or before a designated date. This equipment is considered by NRC to be \
conditionally acceptab: e provided that the specific mrdifications are made
by the Licensee. When the modifications are completed as proposed, the (
Licensee states that the equipment will satisfy all applicabie NRC |
requirements. Examples of specific modificationas are (1) repiacement »f
unqualified equipment with qualified equipment, (i) equipment hardware

/ = 3-8
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: NAC Contract No. NRC-03-79-118
[ Frakiin Research Center FRG Project No. CS257 Page

A Dhamon of The Frankin nstitule FRC Assignment No. 13 2
200 and ace Streets. Phila  Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. __

BQUIPMENT ENVIRONMENTAL QUALIPICATION SUMMARY FORM
DESIGNATION:

E

NRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qual’fied Life or Replacement Schedule Established (If Required)
Program Established to ldentify Aging Degradation
Criteria Regarding Aging Simul:izicn Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

© Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adeguate

o Required Profile Fnvelcped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequencs satiefied
Criteria Regarding Test Failures ot Severe Ancmalies

(If Any) Satisfied

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

I HEEEE TETH

DESIGNATION:
NRC QUALIPICATION CATEGURY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualificaticn Pending Modification

Il.a Equipment Qualification Not Established

Il.p Equipment Not Qualified

Il.c Equipment Sacisfies All Requirements Excep® Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exempt From Qualification

111.0 PFquipment Not in the Scope of the Qualification Review

w Documentation Not Made Available

[ TH

Figure 3-2. Sample Checksheet Page 2

"Equipment Environmental Qualification Summary Form"

/,7_‘:_‘, 3-9
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modification, {3) equipment relocation above submergence level, (4)
relocation or shielding of equipment from radiation source, (5) verifica-
tion of qualification by additional testing, (6) equipment relocation to a
miid environment, and (7) qualification testing of equipment in progress.

NRC Category Il.a

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

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

NRC Category II.b
EQUIPMEFT THAT IS UNQUALIFIED

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

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

This category includes equipment items that are acceptable on the basis
that all applicable criteria defined in the DOR Guidelines or NUREG-0588
are satisfied with the exception of the qualified life criterion. The
Licensee (1) has not evaluated qualified life or replacement schedule, (2)
has not adequately evaluated qualified life or replacement schedule, or (3)
has not adequately intepreted qualified life in terms of calendar time.
[Note: The component replacement schedule discussed in Section 7.0 of the

/ )"10
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DOR Guidelines is, in effect, a qualified life. It is not essential to use
the term "qualified life," but the replacement schedule must be justified.]

NRC Category IIIl.a
EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

This category includes equipmeat items that are exempt from
qualification on the basis that (1) the equipment does not provide a safety
function (i.e., should not have been included in the equipment 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 and satisfies the single failure criterion. In
addition, any failure of the exempt equipment must not mislead the operator
or degrude the ability of qualified equipment to perform its required
safety-related function.

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

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

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

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

- =11
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3.4 IMPLEMENTATION GUIDE FOR FULFILLING NRC CRITERIA

The NRC has requested that a detailed imp.ementation guide for fulfilling
NRC criteria be prepared as part of this assignment. The implementation guide
will present a fully detailed discussion of the principal qualification
criteria presented in the DOR Guidelines and NUREG-C588. The primary emphasis
will be to clarify technical poirts, eliminate possible misconceptions, and
clearly provide definitive guidance to enable licensees to understand and
r2solve, in an expeditious manner, qualification deficiencies identified as a
result of this TER. The implementation guide (TER-C5257-532) has been
prepared and issued to the NRC. The implementation guide is either appended
to this TER or will be forwarded to the Licensee by the NRC under a separate

letter. The Licensee is encouraged to review that document.

P 3-12
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4. TECHNICAL EVALUATION

4.1 INTRODUCTION

The technical evaluation presented in this section represents the
ejuipment environmental qualification (EEQ) assessment for each equipment item
listed in Appendix B in accordance with the methodology presented in Section 3
of this report. The evaluatione were conducted to identify any major
deficiencies within the Licensee's equipment qualification program and to
determine whether the Licensee (1) provided an adequate response to the SER
concerns, (2) proposed adequate corrective actions to resolve qualification
deficiencies, and (3) provided a schedule for completion of the corrective

actions.

The evaluations are based on the available qualification documentation
provided by the Licensee, complemented in several « .ses by other relevant
technical information. The major qualification deficiencies that have been
identified and the results of the evaluation are shown in the Equipment
Environmental Qualification Summary Forms (Tables 4~1, 4-2, 4-3, and 4-4)

presented in Section 4.2,

Observations concerning the Licensee's qualification methodology

presented in response to the NRC SER are presented in Section &4.3.

Technical evaluations of tie environmental qualification of the equipment

items are presented in Section 4.4,

= A1
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4.2 SUMMARY OF THE EVALUATION

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

the methodology presented in Section 3.

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

qualification category as a result of the evaluation.

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

specific qualification deficiency.

Table 4-3 summarizes the number of equipment items for which the Licensee
has proposed a specific corrective action to resolve a qualification

deficiency.

Table 4~4 consists of Equipment Environmental Qualification Summary Forms
for the equipment items, identifying (1) compliance with the qualification
requirements defined in Section 2, (2) the resuicant NRC qualification

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

s 4=2
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TABLE 4~1

NUMBER OF FQUIPMENT ITEMS IN EACH QUALIFICATION CATEGORY

NUMBER OF
CATEGORY EQUIPHENT
DESCRIPTION ITEMS

EQUIPHMENT QUALIFIEDwwwscccecnccancncoccwss resnssvsesonessvsesse

( EQUIPMENT ITEM NO(S).: 86, 87, 83,124,125,126,
127,128,133,134,136,102,183 ]

EQUIFPHMENT QUALIFICATION PENDING MODIFICATIONw=eccccaccccccs
[ EQUIPMENT ITEM NO(S).: 26, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
47, 48, S0, s1, 52, 53, 54, 56, 57, S8, S9, 60,
61, 62, 63, 64, 66, 67, 68, 70, 71, 72, 73, 74,
75, 94,101,102,103,104,105,106,107,108,109,110,
111,112,113,114,115,116,1.7,118,119,120,121,122,
123,141,143,145,148,149,150,151,152,153,154,155,
156,157,158,159,166,170,171,172,173,174,180,181,182 ]

EQUIPMENT QUALIFICATION NOT ESTABLISHEDwewececcccccccccccans
{ EQUIPMENT ITEM NOC(S).: 10 24 9B 65 T, A,
9, 10' 11' 12. 13' 14' 15’ lb' 170 lao 19' 20'
31; 33, 23, M, 28, 27, 20, 45, ss, 78, 79, 80,
81, 82, 83, 84, 89, 90, 91, 92, 93, 94, 97, 99,
109.135.137.138.139.140,142.146,147,161.16%,105.
167,168,169,175,176,177,176,179 )

EQUIPMENT NOT QUALIFIEDswermcwcnanvansmsncnccsssceseanwnsene

EQUIPMENT SATISFIES ALL REQUIREMENTS EXCEPT
QUALIFIED LIFE OR REPLACEMENT SCHEDULE JUSTIFIEDewevecccccs
( EQUIPMENT ITEM NO(S).: 77,129,130,131,132,144 )

EQUIPMENT EXEMPT FROM QUALIFICATION==eswecccccccccccnncncncns
( EQUIFMENT ITEM NO(S),.: 76, 95, 96 ]

EQUIPMENT NOT IN THE SCOPE OF THE REVIEWeeeeccsceccccencces
( EQUIPMENT ITEM NO(S).: 49, 85,163 )

OOCUMENTATICH NOT MADE AVAILABLEwescaccsssnveccsrwcevencsans
([ EQUIPMENT ITEM NO(S).: 3, 4, 65, 69,160 )

TOTAL

4-;‘;\
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TABLE 4-2

QUALIFICATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT
NRC REQUIREMENT ITEMS
3RS SEEII SIS TSI IS ESSSISSSSS SIS SSsSSSSSSSIISSSSSSRSSSSIssSsssEsss

l. DOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATEweeececceaccses 89
[ EQUIPMENT ITEM NO(S).: s, 20, 21, 26, 27, 28,

29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 139, 40,

41, 42, 43, 44, 40, 47, 48, 50, S1, 52, 53, =4,

s5, 56, 57, S8, 59, 60, 61, 62, 63, 64, 66, 67,

68, 70, 71, 72, 73, 74, 75, %2, %93, 97, 98, $9,
100,101,102,103,104,105,100,107,108,109,110,111,
112,313,114,115,116,117,118,119,127,121,122,123,
140,141,142,143,170,171,172,173,174,181,182 )

2, ADEQUATE SIMILARITY BETWEEN EQUIPMENT AND
TEST SPECIHEN ESTASBLISHED *weccseccascvancwrcamsnmencasnsnnw 43
[ EQUIPMENT ITEM NO(S).: 1, 2, 6, 7, 8, 9.,
10, 11, 12, 13, 14, 1S, 16, 17, 18, 19, 22, 23,
24, 25, 27, 45, 718, 79, 80, 81, 82, 83, B4, 89,
0, 91, 92, 94,137,138,139,146,147,175,176,177,178 )

3. AGIKG DEGRADATION EVALUATED ADEQUATELYweeesnccccccvccccnes 31
[ ECUIPMENT ITEM WNO(S).: 1, 2, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 22, 23,
24, 25, 77, 80, 93,144,147,161,1064,165,167,168,169 )

4, QUALIFIED LIFE OR REPLACEMENT SCHEDULE
ESTABLISHED (IF REQUXRED)--.-.----.--.--.--.---.----.----- k §3
[ EQUIPMENT ITEM NO(S).: t, 2, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 22, 23,
24, 25, 77, 80, 93,129,130,131,132,144,147,161,
i64,165,167,168,169 )

5. PROGRAM ESTABLISHED TO IDENTIFY AGING DEGRADATION=eeecccces S
[ EQUIPMENT ITEM NO(S).: 104,165,167,168,169 ]

6. CRITERIA REGARDING AGING SIMULATION

(IF REQUIRED ) ewecerwercreucesssnsnsevasaevsasanensenens 2

{ EQUIPMENT ITEM NO(S).: 1, 21
7. CRITERIA REGARDING TEMPERATURE/PRESSURE EXPOSURE:

A. - PEAK TEHPERATURE ADEQUATE------o--‘----------.-. 10
{ EQUIPMENT ITEM NO(S).: o, 10, 11, 13,
i6, 17, 80,135,164,179 )

(;i}‘\
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Table 4-2 (Cont.)
QUALIFIZATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT
NRC REQUIREMENT ITE«S

N i i R A R R R R A R R R R R

B, = PEAK PRESSUKRE ADEQUATE==evwsccevccscncnsnunvenne El
[ EQUIPMENT ITEM NO(S).: &, 10, 11, 13,
16, 17,135,164,179 )
Ce = DURATION ADEQUATEwwewmecacevemssenencsaracanecsee S
[ EQUIPMENT ITEM NO(S).: 135,137,146,164,
179,179 1]
DP. = REQUIRED PROFILE ENVELOPED ADEQUATELYwweeenencscs 2
[ EQUIPMENT ITEM NO(S).: 101,164 ]
E. = STEAM EXPOSURE (IF REQUIRED) ADEQUATE===eesscese 3

[ EQUIPMENT ITEM NOU(S).: 135,104,179 )

8. CRITERIA KEGARDING SPRAY SATISFIEDeevesccncascscacccscccas 2
( EQUIPMENT ITEM NO(S).: 93,161 )

9. CRITERIA REGARDING SUBMERGENCE SATISFIED=esseveccccaccccccs 1
[ EQUIPMENT ITEM NO(S).: 139 ]

10, CRITERIA REGARDING RADIATION SATISFIEDwwevcesccscccccscavcns 7
( EQUIPMENT ITEM NO(S).: 8, 93,164,165,167,168,
169,169 ]

11. CRITERIA REGARPCING TEST ““QUENCE SATISFIEDeescccccccscsccs 4
[ EQUIPMENT ITEM NO(S).: 135,144,165,179 ]

12, CRITERIA REGARDING TEST FAILURES OR SEVERE ANOMALIES
(IF ANY) SATISFIEDewescsccessccancesvevanesnscesvananene 0

13. CRITERIA REGARDING FUNCTIONAL TESTING SATISFIED==weesscces 1
[ EQUIPMENT ITEM NO(S).: 161 )

14, CRITERIA REGARDING INSTRUMENT AZCURACY SATISFIED===wecssee 6
{ EQUIPMENT ITEM NO(S).: 161,164,165,167,108,169 ]

1S. TEST DURATIUWN MARGIN (1 HOUR + FUNCTION TIME) SATISFIED=== i
[ EQUIPMENT ITEM NO(S).: 164 )]

r

EES IS SIS SS IS SIS SIS NI NS S S SSS S ESSSS SIS SSSESSSSSESsSsS==SzIsSsZ=EsssEs==

4¢ﬂ;§)
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Table 4-2 (Cont.)
QUALIFICATION DPEFICIENCY SUMMARY

NUMBER OF

VEFICIENT

EQUIPMENT
NRC REQUIREMENT ITE4S

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

- 4-6
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TABLE 4-3
LICENSEE CORRECTIVE ACTION SUMMARY

NUMBER OF
CORRECTIVE ACTION EQUIPMENT
DESCRIPTION ITEMS

1, EQUIPHERT REPLACEMENT WITH QUALIFIED EQUIPHENTewemccccecccccces 58
{ EQUIPMENT ITEM NO(S).: 26, 29, 390, 31, 32, 33,

34; 15' 36' 37. ‘1. ‘2' ‘3; ‘4' 50. 52. 531 54'

5“' 00' 61. 620 63' 64' 72'1010102.103010‘01050
106,107,108,109,110,111,112,113,114,115,116,117,
118,119,120,141,143,145,149,150,152,156,157,159,
173,180,181,182 )

2. EQUIPMENT MODIFICAT I ON o e acscnesmrersrrvacersrenrmaaanenesewwew 0
3, EQUIPMENT RELOCATION ABOVE SUBMERGENCE LiVELweweesscscsscscccans 0
4, RELOCATE COR SHIELD EQUIPMENT FROM RADIATION SJOURCE=ee=teccacecs 0

S. VERIFY QUALIFICATION BY ADDITIONAL TESTING/ANALYSISwewececccccace 30
[ EQUIPMENT ITEM NO(S).: S, 6, 8, 10, 11, 38,
39, 40, 46, 47, 48, 51, S6, 57, 59, 66, 67, 68,
71, 73, 74, 75,148,153,154,155,158,166,172,174 ]

6. EQUIPMENT RELOCATION ro A ‘ILD ENV1RONME"T-.--.-‘.---..-------. 0

7. QUALIFICATION TESTING OF EQUIPMENT IN PRUGRESS=ee=escscsccccccs 3
[ EQUIPMENT ITEM NO(S).: 70,170,171 )

8, CTHER (FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPMENT ITEMS)== 15
( EQUIPMENT ITEM NO(S).: 10, 18, 19, 20, 21, 22,
23, 24, 25, 49, 98,121,122,123,151 ]

SCHEDULE FORK COMPLETION OF CORRFCTIVE ACTION(S) HAS BEEN
PROVIDED (SEE SPECIFIC EQUIPMENT ITEM FOR COMPLEIION DATE)e=weecces i4%
[ EQUIPMENT ITEM NO(S).: 39, 40, 41, 42, 43, 44,
46, 53, 70, 72,150,159,170,171 1]

- 4=7
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Table 4-4

EQUIPMENT ENVIRONMENTAL NUALIFICATION SUNMARY FORNM

FRC EQUIPMENT ITEN NUSDERS

1001100210631004100510061007100010091010:01110121013101410151

SIS IEEISEISTTRTTSRINSSSS =
REQUIRFMENTS (LDESIGNATION: X = DEFICIENCY)
DUCUMENTED EVIDENCE OF QUALIFICATION ADEOUATE
ADEGUATE STMTILARITY BETWEEN EQUIPMENT AND
TESYT SPECIMEN FSTABLISHED
AGING DEGRADATION EVALUATED ADEQUATELY
QUALIFIED LIFE OR REPLACEMENT SCHEDULE
ESTABLISHED (1F REQUIRFD)
PKOGRAM FSTARLISHED TO IDENTIFY AGING DEGRADATION
CHITERTA REGARDING AGING SIMULATION SATISFIED (IF REQUIRED)=w=we=
CRITERIA REGAKDING TEKPERATURE/PRESSURE EXPOSURE:
PEAK TEMPERATURE ADEQUATE
PEAK PRESSURE ADFUUATE
DURATION ADEQUATE
REOUIRED PROFILE ENVELOPED ADEQUATELY
STEAM EXPOSURE (IF REQUIRED) ADEQUATE
CRITERTA RFGARDING SPRAY SATISFIED
CRITFRIA REGARNING SUBMERGENCE SATISFIED=
CRITERTA RFGARDING RADIATION SATISFIED -
ChITERTA RFGARDING TEST SEQUENCE SATISFIED
CRITERIA RFGARDING TEST FAILURES OR lt'tll ANOMALIFS
(IF ANY) SATISFIED
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1 D, = RENUIRED PROFILE ENVELOPED ADEOUATELY ! ] ] § i ! | ! 1 1 1 1 ] ! g |
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c EQUIPMENT SATISFIES ALL REQUIREMFNTS EXCEPT

OQUALIFIED LIFE OR REPLACEMENT SCHEDULE JUSTIFIED=wsnccancnnan]
FOUIPMENT EXEMPT FPOM OUALIFICATION !
FUNIPHENT NOT IN THE SCOPE OF THF REVIEW-seecncccncenancanana]
DOCUMENTATION NOT MADE AVAYLABLE -

- -

————

S -

-

. -

i i ——

.

-

B -

.- -

(DESIGMATIONI X = ACTION SPECIFIFD)

FUUIPHENT REPLACEMENT WITH QUALIFIED EQUIPMENT
FQUIPMENT MODIFICATION=cceces
FUPIPNFNT RELUCATION ARUVE THE SUBMERGENCE LEVEL ]
FELOCATE OR SHIELD EQUIPVENT FRUM FADIATION SUURCEwescesccccanems]
VERIFY QUALIFICATION BY ADDITIONAL TESTING/ANALYS[Sercnmnnnnancnna]
FOUAPHENT PLLOCATION TN A MILD ENVIRONMENTeoees - - -
OUALTFICATIUN TESTING OF EOUTPMENT IN PROGRESSwvmmne conccnnnnnne]
OTHER (wwa.SEF SPECTFIC EQUIFMENT ITEM IF CHECKEDeo ) evecccansecs]

1
SCHFDULF FOR CUMPLETION OF CORRECTIVE ACTION(S) HAS BEEN PROVIDFDwes]
l.ltllltStl.l.‘ll.lllllllllllllllll'll.l.lllllllll.l- ==

B e ——

e ——

R SRS ——

- - e -

e -

e ——

-
-

»
.-

~
-

-
.

9TS~-LS260-41L



”
i

|
§

nf‘-

v

S

AIASY) VIR YL 1O UOmWG v

1R Y21easaY UIpjURIY |

11-%

Table 4-4 (Cont.)

EGUIPMENT ENVIRONMENTAL OQUALTFTCATIUN SUMMARY FORM

! FRC EQUIPRENT ITER NUMRERS !
seszces
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! MRC REOUIREMENTS (DESIGNATIONT X = DEFICIENCY) ] [} ] H 1 1 ] 1 ! ] ] ] L] 1 1 1

| scncsnervnncnnnn - | l ' ] ) | ' ‘ 1 | | ' ] ‘ ] '

! 1. DUCUMENTED EVIDENCE OF QUALIFICATION ADEQUATE - SRR REEEER SRS N PR PHAREURE R

! 2, AVEUUATE STMTLARITY BETWFEN FQUIPMENT AND ! ) ] i ] ] ] ! ] ] ] ] 1 ! 1 ]

3 TEST SPECIMEM FSTABLISHED- - -l ! ] 1 1 L} 1 1 ! 1 1 1 i 1 i i

I 3, AGING DEGRADATION EVALUATED ADFQUATHLY -1 i ] ] i ! ] ] 1 ! ! 1 ! 1 ! ]

! 4, QUALTFIED LIFE OR REPLACEMENT SCHEDULE 1 1 1 1 ] 1 i 1 ] ! ] 1 1 1 1 !

! ESTABLISHED (IF REQUIRED) ] 1 ! ] 1 ] L] 1 ] 1 ] ] ] 1 1 ]

I 5. PROGRAM FSTARLTSHED TO IDENTIFY AGING DEGRADATLION ] L] 1 1 1 ! 1 i ] ] ] ] ] ! ] ]

! 6, CRITERTA RFGARDING AGINC SIMULATION SATISFIED (IF REQUIRED)eesswe| [} ! ] I 1 ] 1 1 ] 1 ] 1 1 1 L]

I 7. CRITFRIA RFGARDING TEMPERATURE/PRESSURE EXPOSURE? [} 1 1 1 ! ] ] 1 ! ] 1 ] 1 ] 1 ]

1 A, = PEAK TFMPERATURE ADEQUATE i | ] 1 ! ! 1 1 | ! ] ] ] ] ! 1 1

1 B, = PEAK PRESSURE ADEWUATE ! ! ! i N 1 ] 1 ! ] 1 ] i ] ]

1 C. = DURATION ADEQUATE L} ] ] ] ] ] ] ] ] ! | ! ] 1 ] ]

! D, = PEOUTRED PROFILE ENVELOPED ADEQUATELY L | 1 ] ] 1 ] L] ] ] ] ] 1 1 1 ] ]

! €, = STFAM EXPOSURE (If REQUIRED) ADEQUATE 1 ] 1 ] H 1 1 ] ! ] L] ] i ! ] 1

! 8, CRYTFRIA REGARDING SPRAY SATISFIED ] 1 1 ] ] ] ] ! 1 1 ] ] ! ] 1 ]

I 9, CRITERTA RFGARDING SUBMERGFHCE SATISFIED -1 1 i 1 ! ] ] ] ] ! L] i 1 ] L] !

I 10, “RITERIA REGARDING RADIATION SATISFIED=- ! [} 1 [} 1 ] 1 ! i ] 1 1 ! 1 1 !

! 1%, CRITERIA RFGARDING TEST SCOUENCE SATISFIED 1 ! ! ! ! ! | i 1 ] i ] i ! | 1

! 12, CRITERIA REGARDING TEST FATLURES OR SEVERE ANOMALIES 1 1 ] L} ] ] ] ] i ] L} ! L] ! ] 1

! (IF ANY) SATISFIED=- H ! ] ! i ] 1 ] ! 1 ] ! 1 ) L] ]

! 13, CKITERTA RFGARDING FUNCTIONAL TESTING SATISFIED=~s-wecscscsscnces| ) 1 ] ] ] H ] ] ] 1 ! 1 1 1 ]

I 14, CRITERIA REGARDING INSTRUMENT ACCURACY SATISFIED ! 1 H ! 1 i ] 1 1 ! 1 1 i L] ] !

! 15, TEST DURATION MARGIN (1 HOUR ¢ FUNCTION TIME) SATISFIEDsvencnceant ! ] ! ] | ! ] ! ] ] 1 ] 1 1 ]
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I I1.a EUGUTPHELT QUALIFICATION NOT ESTARLISHED rl 1 ] 1 ! 1 1 H ! 1 x ! 1 ] ] !

I I1.R  FGUIPMEWT NOT QUALIFIED - ] 1 ] ] ] ] 1 ! ! 1 ] i i ! ] ] k
I 11,0 FOUIPMFENT SATISFIES ALL REOUIREMENTS EXCEPY ! 1 L] ! 1 ] 1 L] ! 1 ! ] ] 1 ] ] ;2
- QUALIFTED LIFE OR REPLACEMENT SCHEDULE JUSTIFIF ecccsnccccces] ! ! ! L] 1 ] ] ] ! ] ] 1 ] L} L] P
! ITI.A FOUIPMENT EXENPT FROM GUALIFICATIUN e ! ! H 1 ] ] ! ] ] | 1 1 ! ] 1 1 ¢
! 171,68 FOUIPMENT NOT IN THE SCOPE OF THE REVIEW=ssccccan snmmnnnncnn] ! ! 1 x1 ! ! ] ] i | | ! i ! ] :2
! v POCUMENTATION NOT MADE AVAILABLE ! 1 L ! ] L] ] ] ! ! ! L] 1 1 1 1 N
EESETSIceszyTIssEsss TTzeWZES -es W
! CORKFCTIVE ACTIUN SPECIFIED (DESIGNATION: X = ACTION SPECIFIFD) | 1 1 1 1 ! ! s ] 1 ] ] ] 1 ] 1 1r
I ot Lt S ——— B A SR —— 1 1 1 1 ] 1 ! 1 ] ] ] 1 ] 1 1 1 w
1 1, FUUIPHMENT REPLACEMENT WITH QUALIFIED EQUIPMENT - Lt | 1 i ] 1 x1 S S EE R ! L ] 1 x1 1 x1 ~
! 2, FQUIPMENT MODIFICATION H ! 1 | 1 i ! | H i | 1 i ! H H o
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! | t ! 1 1 ] 1 ! 1 ] ! 1 ] ! ] ]
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4.3 METHODOLOGY USED BY THE LICENSEE

This section includes observations concerning the Licensee's

qualification methodology presented in tie response [10] to t*e NRC SER.

4.3.1 Completeness of Safety-Related Equipment List

Section 3.1 of the NRC SER [10] identified the following concern:

"Display instrumentation which provides information for the reactor
operators to aid them in the safe handling of the plant was not
spscifically identified by the licensee. A complete list of ail displav
instrumentation mentioned in the LOCA and HELB emergency procedures must
be provided. Equipment qualification information in the form of summary
sheets should be provided for all components of the display instrumenta-
tion exposed to harsh environments. Instrumentation which is not
considered to be safety related but which is mentioned in the emergency
procedure should appear on the list. For these ins' ruments, (.) justi-
fication should be provided for not considering the instrument safety
related and (2) assurance should be proviised that its subsequent failure
will not mislead the operator or adversely affect the mitigation of the
consequences of the accident. The environmental qualification of post-
accident sampling and monitoring and radiation monitoring equipment is
closely related to the review of the TMI lessons-learned modifications
and will be performed in conjunction with fliat review.

Tew licensee identified 1173 items of equipment whicnu were assessed by
the staff. Because Units 1 and 2 are nearly identical, the review can he
performed as one. Where necessary, differeices in the units will be
noted for clarity."

In response to this concern, the Licensee stated [11]:

"Display Instrumentation Liste, according to tie guidelines of this
section of the SER, are given in Tables A and B. Table A lists the plant
parameters and associated instrument numbers required for accident moni-
torirg as delineated by the plant technical specifications. Table B

lists any additional display instrumen s specifically mentioned in the
LOCA and HELB emergency operating procedures. Also included is the number
of the Equipment Qualification Sheet (EQS) associated with each device.

In regard to the SER in this section concerning the omission of the
safeguards actuation system, the pressurizer spray system, and the
accumulators in the EEEQR, these systems were not omitted, but are
covered by the existing EEEQR Safety System List (Table 2.1-1) which has
been revised as given in attachment 3."

It is concluded that the Licensee has provid:d a satisfactory response .o
the NRC concern. See Appendix C of this TER for further details.
4-21
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4.3.2 Containment Spray System

Section 3.2 of the NRC SER [i0] identified the following concern:

"The staff has reviewed the qualification documentation to ensure that
the qualification specifications envelope the conditions established by
the licensee. In addition, the staff assumed, and requires the licensee
to verify, that the containment spray system is not subjected to a
disabling single-component failure.

Equipment submergence has also been addressed where the possibility
exists that flooding of equipment may result from MZSLBs."

In response to this concern, the Licensee stated [11]:
"A discussion of the effuct(s) of a single failure of a component on the
containment spray system operability is given in the revised Section

3.1.2 of the EEEQR contained in attachment 3."

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

4.3.3 Enviromnmental Service Conditions

4.3.3.1 Temperature, Pressure, and Humidity Conditions Inside Containment
Section 3.3 of the NRC SER [10] identified the following concern:

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

Max. Temp (°F) Max. Press. (psig)
LOCA Lower Compartment 244 12.0
Upper Compartment 170 12.0
MSLB Lower Compartment 327 10.8
Upper Compartment 140 10.8

The licensee's minimum temperature profile for qualification purposes in
the lower compartment is based on an MSLB analysis and is acceptable for
use because there is reasorable assurance under both MSLB and LOCA
conditions that the actual temperatures and pressures for the postulated
accidents will not exceed the environmental zone. However, the licensee's
MSLB temperature/pressure profile does not extend beyond 1000 seconds.

The staff requires that the licensee extend the profile to at least 107
seconds.

The licensee's minimum temperature profile for qualification purposes in
the upper compartment is based on the LOCA temperature and is acceptable
to the staff."
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The Licensee resnonded to the NRC concern as follows [11]:

"A reviscd Section 3.0 and/or Table 3.11-2 of the EEEQR extending the
MSLB temperature/p:essui2 profiles for the lower compartment to at least
105 geconds will be submitted with the next revision of the EEEQR."

The Licensee has resclved the NRC concern. The Licensee is responsible

for identifying the environments and the parameters identified by the Licensee

have been used in the evaluations contained in this Technical Evaluation

Report. These parameters are reproduced in Appendix A.

4.3.3.2 Temperature, Pressure, and Humidity Conditions Outside Containment

Section 3.4 of the NRC SER [11] stated the following:

“The licensee has provided the temperature, pressure, humidity, and
applicable environment associated with an HELB containment. The
following areas outside containment have been addressed:

(1) Auxiliary Building
(2) Main steam valve vaults

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

4.3.3.3 Nuclear Radiation Nose (Inside and Outside Containment)

Section 3.8 of the NRC SER [10] stated the following:

"The licensee has provided values for the radiation levels postulated to
exist following a LOCA. The application and methodology employed to
determine these values were presented to the licensee as part of the NRC
staff criteria contained in the DOR guidelines, in NUREG-0588, and in the
guidance provided in IEB-79-01B, Supplement 2. Therefore, for this
review, the staff has assumed that, unless otherwise noted, the values
provided have been determined in accordance with the prescribed criteria.
The staff review determined that the values to which equipment was quali-
fied enveloped the requirements identified by the licensee.

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

The required values outside containment of 1 x 10® has been used ty the
licensee to specify limiting radiation levels for areas near RHR pumps
within the auxiliary building. This value appears to consider the
radiation levels influenced by the source term methodology associated with
post-LOCA recirculation fluid lines."
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4,3.4 Chemical Spray

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

"The licensee's FSAR value for the chemical concentration is 2000 ppm
boric acid solution; the exact volume percent used by the vendor for
qualification testing should be verified by the licensee. Therefore, for
the purpose of this review, the effects of chemical spray will be consid-
ered unresolved. The staff will review the licensee's respcase when it
is submitted and discuss the resolution in a supplemental report."

In response to this concern, the Licensee stated [11]:

"The effects of 2000 ppm boric acid (chemical spray) upon equipment
qualification for that equipment located inside primary containment is
addressed or the attachments to the EQS and/or in the column titled
'Environment to waich qualified’' on Table J.11-4 in the EEEQR. For that
equipment to be tested or renlaced, this will be addressed in the same
manner after testing or replacement."

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

4.3.5 Submergence
Section 3.5 of the NRC SER [10] identified the following ccncern:

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

The licensee's value for maximum submergence is 13.2 ft. 1In this regard,
the Sequoyah design is such that no safety-related equipment is subjected
to submergence."

In response to this concern, the Licensee stated [11]:

"A cew level of submergence has been calculated and is discussed in the
revised Section 3.1.4 and Table 3.11-2 notes of the EEEQR contained in
attachment 3. TVA is presently investigating those components that may
be subjected to submergence and will report on the results of this
investigation at a later date."

It is concluded that the new information provided by the Licensce will

require evaluation when the investigation is completed,
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4.3.6 Aging and Qualified Life

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

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

(1) estabiish an ongoing program to review surveillance and maintenance
records to identify potential age-related degrad:tions

(2) establish coaponent maintenance and replacement schedules which
include considerations of aging characteristics of the installed
components.

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

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

The licensee indicated that this phase of the response is outstanding and
that the review is in progress. The staff will review the licensee's
response when it is submitted and discuss its evaluation in a supplemental
report."

In response to this concern, the Licensee stated [11]:

"A discussion of the requirement that NUREG-0588, Category II valve
operators and motors committed to IEEE Standard 382-1972 and 334-1971
respectively must meet the Category I requiremencs of NUREG 0588
regarding aging is given in Table C (NSSS) and Table D (Balance of Plant).
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RHR Pump Motors
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MTRA-63-15A
SIS Pump Motors
MTRA-62-108A
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Centrifugal
Charging Pump
Motors
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MTRB~62-104~-A-B
Centrifugal
Charging Pump
Auxiliary 0il
Pump Motor
MTRB-78~12A
MTRB-78-9B
MTRB-78-35T
Spent Fuel Pit
Pump Motor
MTRB-62-230A
MTRB-62-232B
Boric Acid
Transfer Pump
Motors

Limitorque Motor
Operators
(various TVA

tag numbers).

SMB~type

~
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TABLE C
(NSSS)
Response
These motors have been qualified for aging per
Category I of NUREG-0588, according to the
general Westinghouse reso 1se to NUREG-0588& and
and test report WCAP-875¢« No material evaluation

was performed since the complete component was
qualified per the test reports.

These motors have not been qualified for aging
per Category I. These mctors have been committed
to Category I aging requirements. No information
is currently available to establish compliance,
but it is being sought. If this effort is not
successful, these components will be replaced by
motors fully qualified to aging requirements.

These components have been qu:lified for aging
according to several Limitorque reports. These
are listed on EQS - NEB-XX-28, NEB-74~2, NEB-68-
4+, NEB-62-17, and NEB-63-16. No materials
evaluations were performed since the complete
components were qualified per above. /t remains
¢o match individual operators to the applicable
test report. This requires additional
information from Limitorque. If components are
found not in compliance with aging requirements,
the components will be replaced with fully
qualified operators or retrofitted accordingly.

4-26



TER-C5257-526

TABLE D
(Balance of Plant)
Component Model No. EQS No. Response
1. Allis-Chalmers Type 30RS6 MEB-3-003R3 TVA has performed a
material analysis on
2. Lincoln Electric S/N 1640467 MEB-31-001R2  all these components.
Co. S/N 1640468 From the material
analyses, a qualified
3. General Electric Type MEB-32-002R3 life was determined,
5K256AN205 which will be
factored in TVA's
4. Allis-Chalmers 012 Type FOD MEB-70-024R2  Surveillance,
Maintenance, and
5. Allis-Chalmers 113 Type RG MEB-70-030Rl1  Replacement Program.
See reply to SER
6. Westinghouse HSNI MEB-72-025R1  Sectiom 3.7(1), (2),
and (3).
7. Link-Belt TN 200 & MEB-67-005R3 TVA is presently
™W 2000 performing a material
analysis on this
component. This
analysis will be
factored intec the
test report discussed
on the attachments
of the EQS. The
results of this
analysis will be
included in the next
revision of the
EEEQR.
8. Limitorque Motor =~ MEB~1-006 These components have
Operators MEB-3-007 been qualified for
(SMB-Type) MEB-3-009 aging according to
MEB-3-011 several Limitorque
MEB-26-008 Reports. No material
MEB-67-014 evaluations were
MEB-67-016 performed since the
MEB-67-026 complete components
MEB-70-012 were qualified per
MEB-70-015 above.

3.7 (0) - Material Analyses -

Aging as related to material evaluations was handled on a case-by-case
basis in the appendixes to the EQS's. Some components were aged thermally
bYefore their accident testing, in which case, material evaluations were
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not needad. In other cases, only the most susceptible material in the
component was identified, and this was used to evaluate qualified life.
If materials were not available and some testing had been performed, the
10°C rule or some other acceptable means was used tc establish qualified
life.

3.7 (1) - Surveillance and Maintenance Program -

TVA has an established maintenance program that operates in accordance
with our Nuclear-Operational Quality Assurance Manual (N-0QAM) (designed
to meet the requirements of Appendix B of 10 CFR 50) and ANSI N18-1976.
As a part of the maintenance program, maintenance instructions (MI's) and
surveillance instructions (3I's) are performed on all safety-related
equipment to determine operability and to detect any signs of deviations,
deterioration and/or degradation in the equipment being tested. If the
MI's or SI's are not run successfully, the documentation is detailed so
that the cause of the malfunction would be documented as well as a
description of the repairs. The documentation also has a place for
collecting data if any parts are replaced during the repairs. The
documentation for safety-related systems is kept on file at the plant,
and the present review of the documentation at the plant is sufficient to
detect age-related degradation.

3.7 (2) - Maintenance and Replacement Schedules -

TVA is in the process of developing a computer program to address class
l1E safety-related electrical equipment located in a harsh environment at
Sequoyah. The computer program will contain all pertinent equipment
nameplat. data and environmental parameters, plus the established
qualified life of the equipment. TVA has a contract with Wyle Labora-
tories that will establish the gualified life of many components. The
qualified life as determined by Wyle Laboratories will be age related,
since the equipment will be subjected to aging during testing. Our
maintenance and surveillance programs reviews will detect age degradation
in installed components. The information from all sources will be entered
into the computer program as it becomes available. The computer program
will be run periodically to ensure that items will be changed out before
the end of their qualified life. The program will be run with sufficient
leadtime to allow for the procurement, if necessary, of needed items that
are qualified environmentally."

It is concluded that the Licensee has provided a satisfactory respons: to

the NRC concern.

Jﬂﬁ‘ Frankiin Research Center
A Division of The Franiiin institute
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4.4 EQUIPMENT ENVIRONMENTAL QUALIFICATION EVALUATION

The evaluation presented in this section of the report includes, for each
equipment item, completed equipment environmental qualification review
checksheets (partially handwrit.en) which present both the technical

information necessary to conduct the review and the results of the evaluation.
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EALTO
EAYTGYO?
EALRD

EALROD

EALRQ
UPPAKTI0S
EATAD

LAY

LR

EATTO

eM Y

FAT0

AT D

AUXILIARY RUILDING
AUXTILIARY AUILDING
AUXILIARY RUILDING
AUXILIARY RUTLDING
AUXILYARY BUILDING
AUXILEIARY RULILDING
CONTAINMF™ T
CONTAINMENT
AUXILIARY BUTLDING
LOWER CONTAINMFLT
AUXTLTARY RUTLDING
NUTSIDF COMTAINNENT
COVTATHEENT
pNNULUS
CONTAJNMENT
CONTATNHENT
AUXILIARY PUILDLING
ANMULLS

ANNIILUS

NUTSINF CONTALHEFNT
AUXEILIARY AUTLDING
CONTAINYFNT
CUNTATNMERT
ANNJLUS

AUXILIARY PURLDYFG
CONTALMINENT
AUXTILIARY RUTLDIMNG
CONTAIVYMRAT
ANKULUS

ANNOLUS

AUYJLIARY RYUTLDING
AUXYTILEARY BOTLDENG
AUXLLTARY ApTLDING
VAR DS

CONEALr ¥ENT

AUXIT TARY RUTLDING

9T6~LSTSO-¥AL
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148 RADIATION (INNTTOR GENFRAL ATUMIC KOT STATED AUXILIARY RuUILDING

149 PRESSURF THAUSHITTE® RAILEY METLP 554 AUYILIARY BUTLOING CORRIROR, EIEV,
150 LEVEL SWITCH HERCOTD 203ICTRLOCLLIAO AUXTILYIARY RUTILDING DPEM AwkA, FLFV,
151 TEMPERATURE SWITCH PFUN MVYBAC AUXILIBARY BUILDING

152 TEMPERATURE SWITCH HWOLFYWELL TATISAL540 AUXILIARY RUTLRING

153 TEMPERATURE SWITCH FFIWAL 2112050 AUXILIARY NUILDIFG

154 TEMPERATURE SKITCHW FENWAL 10N 3=7 AUXTILTARY RUTLDING

155 TFMPERATURE SWITCH FFUWAL 17323=0 AUXILIARY RUILNING KW PUMP TURPIVE
156 TEMPERATURE LWITCH FEAVAL T6TSAI540 AUXILIARY RUTLDING IMPIVIDUAL CunLF¥
157 TFMPERATURE ETEMENT RASENNUNT 176%5 COMTATNWFAT

158 HYDROGEM ANALYZFK CONSIP DELPHI K11 ANNOLYS

159 PRESSURF TRANSHITTER FOXRORD E1160 AUXILIARY RUTILDING PIPF GALLFRY, FL
160 LEVEL TRAWSMITIFR FOXRORD E13Dm CONTATINMENT

161 TENPERATUPE LLEMEMT ROSENOUNT 176%F COMTAINHENT

162 SOLENOID VALVF VALCOR v7090n 301 ANNULUS

163 POMER SUPPLY WESTINGHONEF EOT STATED AUXILIRRY RUTLDING

164 PRESSURF TRANSMITTER FOXRURO E116M AUXILIAKY BUTTLUING PIPE GALLERY, ¥
165 PRESSURF TRANSMITTER FOXWORD E116GM FAST VALVE ROOM

166 PRESSURF CONTHOLLER JOHMSNKN CONTROL: PCANGG2 AUXTLIARY RUTLPIMG

167 LEVEL TRANSMITIFH EARTON 764 LOT 2 CONTATMMENT LOWEK COMPARTMENT

168 PRESSURE THANSNITTER BARTON 763 LOT 2 COMTATNMEAT

169 LEVFL TRANSMITTFR EARTON 764 LOT 2 CONTATMMFNT

170  CONTROL SWITCH CUTLEP HAMMFR 102507 AUXILIARY BUTLDING

171 CONTROL SWITCH CMTLER HAMMER 102507 AUXILIARY RUTLDING

172 FLOW SWITCH DWYFR 1627 AUXILTARY AUILDING

173 TFMPERATURE SWITCH HONFYWELL TRTISA AND 1540 AUXILEARY RUTLDING

174 TEMPERATURE SWITCH FENWAL 192003 7 AUXYILIARY SUILDING

175 ELECTPICAL CARLFE FEATNH CORP HOE STATED COMTAINVENT

176 ELECTRICAL CANLF SAMNEL MOOKE NOT STATED INSIDE AND OUTSIDE CONTATIMMERT

177 ELECTRICAL CARNLF SAMMEL “MOOFE LT STATED INSIDE AMD QUTSIDF COMTAINVENT

178 ELECTRICAL CARLE AMACONDA WIRE AND CABLE KNT STATEL INSIDE AND OMTSIDE CORTAINWENY

179 LIMIT SWITCHM HAKCO EA1T70 ANEULUS

180  LIMIT SWITCH WARCO EALTO VARIOUS

181 LIMIT SWITCW NAMCO EATOO ANNILUS

182 LIMIT SWITCH NAMCO EATOD RUXTILIRRY RUILDING

183 SOLENOID VALVF ARCH 2063k CONTATHMENT

976-LS2S0-¥il



— NRC Contract No. NRC-03-79-118
JUULJT‘;;ninn Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 5(2 ‘ 'i z é

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _L

EQUIPMENT ITEM NO. 1

MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING AND ANNULUS

LINK-BELT MODELS TN200/TN2000

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 1

LICENSEE REFERENCE(S): 3008

FUNCTION (PLANT ID): CONTROL AND ISOLATION VALVE (FCV 67-123, =125, =127,
-128, -146, -147, =151, =152, -223)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-005 (7TABLE 3.11-6/6; TABLE 3.11-8/22)

FUNCTION (PLANT ID): CONTROL AND ISOLATION VALVE (FCV 67-205, -208)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-005 (TABLE 3.11-6/6; TABLE 3.11-8/17)

FUNCTION (PLANT ID): AUXILIARY BUILDING ERCW HEADER A & B ISOLATION VALVE
(FCV 67-81, -82)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-005 (TABLE 3.11-7/3; TABLE 3.11-8/31)

FUNCTION (PLANT ID): CONTAINMENT SPRAY HEAT EXCHANGER A AND B DISCHARGE VALVE
(FCV 67-126, =124)

LICENSEE SUBMITTAL: MEB 67-005 (TABLE 3.11-7/3; TABLE 3.11-8/29)

FUNCTION (PLANT ID): UPPER AND LUWER CONTAINMENT COOLERS SUPPLY AND DISCHARGE
ISOLATION VALVES (FCV 67-83, -88, -91, =96, =99, -104,
-107, =112)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-005 (TABLE 3.11-5/3]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend) — RV 67~ 73 "83 9/ % 97 /04- -/0?

R, T.@ RT, P, H, chs, (n),@ x,@ RPN, axu, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, $er—der—3d

System Consideration Review B . VO e ]

Equipment Environmental Qualification Review Sa, Sb, 5¢, 54, Se, S5f,
5g, 5h, 5i, -3

Installed TMI Lessons Learned Implementation ey e

Equipment Summary

Maintenance and Replacement Schedule Summary i

/12



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

JUUU Franklin Research Cente. FRC Project No. C5257
A Division of The Frankhn Institute FRC Asslgnmont NOt 13
20th and Race Streets. Phila  Pa 19103 (215) 448- 1000 FRC Task No. 5 /‘-f/sq’lé

|

EQUIPMEi<T ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _1_

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

Peak Pressure Adequate

Duration Adegquate

Required Profile Enveloped Adequately

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

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

SIG .
.

NRC QUALIFICATION CATEGORY X = CATEGORY

Equipment Qualified

Equipment Qualification Pending Modification

Equipment Qualification Not Established

Equipment Not Qualified

Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

Equipment Exempt From Qualification

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




ﬁ NRC Contract No. NRC-03-79-118

U Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin institute FRC Assignment No. 1 b
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000 FRC Task No. i/z 2 5’22 Q

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _]

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

_ZS Thne Licensee (has/kas—meoe®) provided a response to the SER concerns.

JZL The Licensee (has/hae—meot) specificaily stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

-
J!L The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment irom radiation source

— Verify qualification by additional (testing/analysis)

— Egquipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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

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

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

I.a Qualified II.c Qualified Life Deficiency
I.b cation III.a Exempt
.a QJualifi i ished III.b Not in Scope

II.b Not Qualified v Documentation Not Available




.nr}: NRC Contract No. NRC-03-79-118

0 Frankiin Research Center FRC Project No. C5257 Page
A Dwision of The Frankiin Institute FRC Assignment No. 13 3a
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. ilg[(g',

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT :TEM NO. _1_

D.

f.

LICENSEE RESPONSE TO NRC SER

The valve motor oparators are qualified by test of model TN-200.
The model TN-2000 is qualified by equivalance to the TN-200
opeiator. The test is 42scribed in the Franklin Institute
Research Laboratories Report Neo. F-C2P83,

The testing secuence was as follows:

1. Radiation 1 by 108 racd

2. Seismic

3. 6 day steam and simultaneous 5 hour chemical spray exposure
stagting at 90 231:/330°F and reduced gradually to 5 psig/
225°F.

The test subjected the actuator to the temperature pressure profile
illustrated in attactant 1.

The tesat conditions ccrraspeond to those for saturated steaa or 100
percent relative humidily.

The above test confart3 to the requirements set forth in IEEE-
323-1971 and NUREC-0588, section 2.2, all applicable paragraphs
for the application.

The operating conditiocns to which these operators will be subjected
are within tested paiainaters.

Operating time - The subject test report does not specifically address
thfs, however, the test parameters (see above) are significantly more
severe than our worst case environment (150°F, AT™M Press, 100 percent
RA and 5 by 107 rad=), therefore, it's our engineering judgment the
test is sufficient to wz22t the required operating time.

Prepared by:

Reviewed by:

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

U ‘JEu Franklin Research Center ¢ FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Ag‘lqnm.nt No. 1 | A
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC TaskNo. J/7 2524

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2

EQUIPMENT ITEM NO. 2
MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING (GENERAL SPACES AND
INDIVIDUALLY COOLED ROOMS)

LINK-BELT MODELS TN200/TN2000

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHFEET NO. 2

LICENSEE REFERENCE(S): 3008

FUNCTION (PLANT ID): REMOTE %4 NUAL ISOLATION VALVES (FCV70-2, =3, =4, -8, =9,
-10, -11, =12, =15, =40, =41, =193, =194, =195, -196,
-197, -198)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-004 (TABLE 3.11-6/6; TABLE 3.11-8/22)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVES (FCV70-13, =22, =23, =25,
-26, =27, =34, -39, =64, -74)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-004 (TABLE 3.11-7/20; TABLE 3.11-8/5)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVES (FCV70-14, ~16, -18, =28,
-29)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-004 (TABLE 3.11-6/6; TABLE 3.11-8/19)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVE (FCV70-75, -168)

LICENSEE SUBMITTAL: MEB 70-004 (TABLE 3.11-6/6; TABLE 3.11-8/12)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVE (FCV70-76, -78)

LICENSEE SUBMITTAL: MEB 70-004 (TABLE 3.11-6/6; TABLE 3.11-8/15)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALUE (FCV 70-111)

LICENSEE SUBMITTAL: MEB 70-004 (TABLE 3.11-6/6; TABLE 3.11-8/11)

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SEI - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend) 1R ~29 =29 - e
RV 70-14, - 15-/3 -28-27 - 40 76"'%&‘73

RPN, EXN, ssu, RPS, None,

CV‘ -

LISTING OF APPLICABLE CHECKSHEETS: i 70~ |
Contents Checksheet Page No.
Equipment Item 13‘1«‘
Summary of Licensee Responses to the NRC SER 1b
Equipment Environmental Qualification Summary Forms 2
Licensee Response to NRC SER 3a, So7—3c;—3d
System Consideration Review 4ay—4b,-AC,-Ad, de, 45
Equipment Environmental Qualification Review SE—Str—Se—5dr—5er—5¢,

Sgr—Shr—5i—5%

Installed TMI Lessons Learned Implementation R ]
Equipment Summary

Maintenance and Replacement Schedule Summary FeaT—Hor—c




ﬁ:ﬁ_} NRC Contract No. NRC-03-79-118
.JL'[;!J Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 la
2mh and Race Streets. Phila . Pa. 19103 (215) 448- 104 FRC Task No. /9/526 ES

EQUIPMENT ENVIRONMENTAL QUALIFICATICN REVIEW OF EQUIFMENT ITEM NO. %

EQUIPMENT ITEM NO. 2 (CONTINUED)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVE (FCV 70-153, -156)

LICENSEE SUBMITTAL: MEB 70-004 (TABLE 3.11-6/6; TABLE 3.11-8/5)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVE (FCV 70-92, =139, -140,
-143)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-004 (TABLE 3.11-7/3; TABLE 3.11-8/35)

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVE (FCV 7¢-i)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-004 (TABLE 3.11-7/16)

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

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

Contents Checksheet Page No.

la
e NRC SER 1b

Equipment Item
Summary of Licensee Responses to
Equipment Environmental Qualification ary Forms 2

3a, 3b, 3¢, 3d

4a, 4b, 4c, 44, 4de, 4f

Sb, SC, Sd, 509 Sfi
53

Licensee Response to NRC SER
System Consideration Review

Equipment Environmental Qualification Review

Installed TMI Lessons Learned Implementation 6a,
Equipment Summary

Maintenance and Replacement Schedule Summary 7a,




ﬁ NRC Contract No. NRC-03-79-118

ﬂ Franklin Research Center FRC Project No. C5257 Page
A Divisien of The Franklin Institute FRC A..lgnm.nt No. QE | b
20th ar-i Race Streets. Phila . Pa 19103 (215) 448- 1000 FRC Task No. |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2

SUMMARY OF LICENSEE RESPON.ZS TO THE NRC SER - ONLY CHECKUD ITEMS ARE APPLICABLE:

x Tne Licensee (has/hes—mo®) provided a response to the SER concerns.

J!L The Licensee (has/has-met)y specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

Z; The Licensee has presented information which shows there are no
outstarding gualification deficiencies.

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

_ Verify qualification by additioeal (testing/analysis)

— Equipment relocation to a mild environment

__ Qualification testing of equipment in progress

—_ Other ( )

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

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

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

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

I.a yQualified Il.c Qualified Life Deficiency
I.b Modification III.a Exempt
[Ir.a Qualification Not Establishedz III.b Not in Scope

II1.b Not Qualified v Documentation Not Available




NRC Contract No. NRC-03-79-118
U Franklin Research Center FRC Project No. C5257
A Division of The Frankiin Instituie FRC Assignment No. 13

20th and Race Streets. Phila  Pa 19103 (215) 448. 1000 FRC Task No. 519 t 520

Page

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

EQUIPMENT ENVIRUNMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (1f Required) Adequate
Criteria Regarding Spray Satistied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

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

T HEHTHTT H R

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

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

III.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

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

LICENSEE RESPONSE TO WRC SER

Motor-Operated Valves (’'JV)

and

a.

TN-2000

The valve motor op

The model

™N-200

operator. The
Laboratories Report

test

testing sequence was as follows:
Radiation 1 by 103 rads

>aiemi

6 day steam and simultaneous 5 hour
starting at S0 psig/330°F and reduce
225°p,

chemical spray
d gradually to

the temperature pressure profile

A

those for saturated steam or 100

The above test conforms to the requirements set forth in
323-1971 and NUREG-0588, section 2.2, appli
for the application.

IEEE~

e

cable paragraphs

N

all

The operating conditicna to which
are within tested parameters.

these operatcrs be subjected

Operating time - The
this, however, the te
severe than our worst
RA and 5 by 107 :>,
test is sufficient to

sub ject test report does not speci
st parameters (see above) are
case environament (202°F, ATM
efore, it's ocur engineering jud
vhe required cperating time.

rad
raca

ther
meet




- NRC Contract No. NRC-03-79-118
[\, Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC A”‘Oﬂmm No. 1’ | a
20th and Race Streets. Phila  Pa 19103 (215) 448- 1000 FRC Task No. ]

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3_

EQUIPMENT ITEM NO. 3

MOTORIZED VALVE ACTUATUR LOCATED IN THE WEST VALVE ROOMS

CHICAGO FLUID POWER MODEL TVA-01-0577

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 3

LICENSEE REFERENCE(S): 4277, 4278

FUNCTION (PLANT ID): ISOLATION VALVE (FSvl-4A, B, D, E, F, G, H, J; FSV1-29A,
B, D, E, F, G, H, J)

LICENSEE SUBMITTAL: SCEW(S): MEB !'-003 (TABLE 3.11-8/3)

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

R, T, @) wr, 2, 6, s, ® s, ()1, W, RN, BXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS :

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1h

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 334

System Consideration Review Gy A4, de, 4T

Equipment Environmental Qualification Review Ay Oy—BEy—e, 5f,
SG—Shr—S4T—5-

Installed TMI Lessons Learned Implementation a6

Equipment Summary

Ma intenance and Replacement Schedule Summary by s




NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Assignment No. 13 Ib
20th and Race Streets Phila . Pa 19103 (215) 448 1000 FRC Task No. __5/9 zieg

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3.

X Tne Licensee (has/hae—net) provided a response to the SER concerns.

.4&_ The Licensee (has/hae-nee) spec.fically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

The Licensee (has/iie® not) proposed a corrective action for this equipment
item whose qualificatiun has not been fully established,

Justification for 1aterim cperation (has/has not) been provided by the
Licensee for this e uipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate o~ shield equipment from radiation source

- Verify qualification by additional (testing/analysis)

— Equipment relocaticn to a mild environment

- Qualification testing of equipment in progress

— Other ( )

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

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

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

DESIGNATION OF RESULTANT NRC _'AL: ICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See Section 3 of this TER for legend)

I.a Qualified Il.c Qualified Life Deficiency
I.b Modification III.a Exempt

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

II.b Not Qualified v ___Documentation Not Available |
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NRC Contract No. NRC-03-79-118
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENC

NRC_REQUIREMENTS

%

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adequately
Qualified Life or Replacem#at Schedule Established (If Required)

Program Established to Identify

Aging Degradation

Criteria Regarding Aging £i7.lation Satisfied (If Required)
Criteria Regarding Temperature Pressure Exposure:

o 'wak Temperature Adequate

o Peak Pressure Adequate
o Duration Adequate

0 Required Profile Enveloped Adequately
o Steam Exposur: (If Required) Adequate
Criteria Regarding &rcay Satistied
Criteria Regarding submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomaiies

(If Ary) Satisf.ed

Criteria Regarding Functional Testing Satisfied

Criteria Regarding Instrument Acc:.racy Satisfied

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

LT TEEEEEEEE THTH

NRC QUALIFICATION CATEGORY

I.a Equipment Que:ified

i.8 Equipment Qualification

Ii.a Equipment Qualification

I1.b Equipment Not Qualified

I1I.c Equipment Satisfies All
or Replacement Schedule

Pending Modification
Not Established

Requirements Except Qualif:2d Life
;astified

III.a Equipment Exempt From Qualification
I1I.0 Equipment Not in the Scope of the Qualification zeview
v Documentatiorn Not Made Available

DESIGNATION:
X = CATEGORY

S
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3_

LICENSEE RESPONSE TO NRC SER

The valve actuator complete with solenoids and limit switches is qualified
as described in A&M's report No. 201-39500.

The test objective " 2s te qualify the actuator assembly to the requirements
of IEEE 323, .44, and 187

The test sequence was as follows:

1. Mechanical life test -4800 cycles.
2. Radiatiom 1.74 X 107.
3. Thermo cyelic aging test 612 cycles at 225° F

4. Seismic.

S. Environmental - Sze shee:r 2.
Operating Time ~ No qualification testing has been conduct:? in this
specific area. However, s :bstantial aging tests have beex conducted and
the results, ian our judgment, more than satisfy this requiremeat.

The operating conditions to waich these motor operators will be subjected
to are within tested parameters.

Prepared by:

Reviewed by:

E71023.07
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

LICENSEE RESPONS'Z 7C NRC SER (Continued)
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EGUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.




ﬁ NRC Contract No. NRC-03-79-118
U ﬂu Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin '1istitute FRC Assignment No. 13 la

20th and Race Streets. Phila . Pa 19103 (215) 448 100G FRC Task No. S(Z 4'22 i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

EQUIPMENT ITEM NO. &4

MOTORIZED VALVE ACTUATOR LOCATED IN THE EAST VALVE ROOM

CHICAGO FLUID POWER MODEL TVA-01-0577

REQUIRED OPERATING TIME: 1 YEAR

TSR CHECKSHEET NO. 4

LICENSEE REVERENCE(S): 4277, 4278

FUNCTION (PLANT ID): ISOLATION VALVE (FSV1-11A, B, D, E, F, G, H, J;
FSV1-22A, B, D, E, F, G, H, J)

LICENSEE SUBMITTAL: SCEW(S): MEB 1-003 (TABLE 3.11-8/4)

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

(See Section 3 of this TER for Legend)
R T, @ &r, 2, 8, cs,(® s, (R), () I. @M, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER R e ]

System Consideration Review bty 44, b 4

Equipment Environmental Qualification Review Sl SO, —54,
" : 5L 5

Installed TMI Lessons Learned Implementation 66

Equipment Summary

Maintenance and Replacement Schedule Summary —“ear—Fer—Fe




ﬁ NRC Contract No. NRC-03-79-118
ﬂ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC A‘ﬂgﬂﬂl.ﬂ' No. 13 | b

20th and Race Streets. Phila  Pa 19103 (215) 444 1000 FRC Task No. ili zia‘

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _‘L

OF NSEE RESPONSES TO THE NRC SER -~ ONLY ED ITEMS ARE APPLICABLE:

2&_ The Licensee (has/kas-mot) provided a response to the SER concerns.

A The Licensee (has/has—met) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensea:

— Equipment replacement with gqualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

_ Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

—_ Other ( )

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

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

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

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

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

I1.b Not Qualified (1v Documentation Not Avariiszg]
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20th and Race Strests. Phila  Pa 19103 (215) 448-1000 FRC Task No.

v

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4 _

EQUIPMENT ENVIRONMENTAL QUAL IFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIE

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

o Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

R

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.p Equipment Not Qualified

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

II1I.a Equipment Exempt From Qualification

III.0 Eguipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

/ %W. ﬁ#}} A Aecsnact
/w% aund an M@c%m
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Uﬂ Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000 FRC Task No. 79

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&

EQUIPMENT ITEM NO. 5

ELECTROHYDRAULIC VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING (CORRIDOR,
ELEV. 690')

MEA MODEL MEAIL 19K2

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 5

LICENSEE REFERENCE(S): NOT CITED

FUNCTION (PLANT ID): MODIFIER-AFW PUMP VALUE ACTUATORS (PM-3-122, -132)

LICENSEE SUBMITTAL: SCEW(S): EEB-1023 (TABLE 3.11-6/1; TABLE 3.11-8/16)

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

@.@@ rr, 2,(8) cs(A)s, (a)@ 1,(), ren, Exy, sen,(QD) RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, SBy—dey—id

System Consideration Review o4 dey—dar—4er—4E

Equipment Environmental Qualification Review Sy BTG sy Siy
Sgr—5hr5i—53

Installed TMI Lessons Learned Implementation bl

Equipment Summary

Maintenance and Replacement Schedule Summary oo e
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20th and Race Streets Phila  Pa 19103 (215) 448- 1900 FRC Task No. 5'3 52!‘

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5

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

x Tne Licensee (has/has—nedd provided a response to the SER concerns.

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

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

_A The Licensee (has/naé-no%) proposed a corrective action for this equipment
item whose gqualification has not been fully established.

X Justification for interim operation (has/mhes—medy been provided by the
Licensee for this equipment item.

_&_ Corrective action specified by the Licensee:

—_ Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

_X Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

. Qualification testing of equipment in progress

— Other { )

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

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

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

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

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

II.b Not Qualified v Documentation Not Available
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20th and Race Streets. Phila  Pa 19103 (215) 4481000 FRC Task No. 5!3 Isaa

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _5_

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

0 Peak Temperature Adequate

G Peak Pressure Adegquate

¢ Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

[ FEEEEEEEE FET RS

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.p Equipment Not Qualified

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

III.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[T TH
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20th and Race Steets. Phila . Pa. 19107 (215) 448-1000 FRC Task No. 5)

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

LICENSEE RESPONSE TO NRC SER

It has been determined that the components listed in appendix 1 do not
have sufficient documentation. These components have been identfied on

Nonconformance Report No. SQONEEBBO4T . Justification for continued
safe operation and the defTnition of TVA's qualification or replacement
plan are found in appendix 3. ‘

Sheet No. EEB 1023
Revision __ 2
Appendi x 3
Sheet -_1__ of _1

The operators are required to operate in the following environment:

Temperature: 121° F

Pressure: Atmospheric

Relative Humidity: 30-80% (100% Peak

Radiation: 40 years TID = 3.51 2 10¢ rads
Accident = 1 x 10" rads

The manufacturer's specifications for the operators are as follows:

Temperature: 190° F

Pressure: Atmospheric

Relative Humidity: NEMA 4-Enclosure
Radiation: Not Specified

The temperature and pressure environment in which the operators are located
is less severe than the manufacturer's specifications. See generic position
4.1.8 for relative humidity and 4.1.5 for radiation.

The above information provides adequate justification for continued operation.
However, due to the lack of qualification documentation additional testing
and analysis are being performed by Wyle Laboratories.
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' “[]L Franklin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Awgnm.nt No. 13 | a
20th and Race Streets Phila  Pa 19103 (215) 4481000 FRC Task No. Sﬁz ﬁa é

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

EQUIPMENT ITEM NO. 6

MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING

LIMITORQUE MODEL SMB; SIZES 00, 000

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 6

LICENSEE REFERENCE(S): 662, 2876

FUNCTION (PLANT ID): REMOTE MANUAL ISOLATION VALVE (FCV70-183)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-012 (TABLE 3.11-6/6)

FUNCTION (PLANT ID): RCP THERMAL BARRIER CONTAINMENT ISOLATION VALVE
(FCV 70-90)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-012 (TABLE 3.11-7/3; TABLE 3.11-8/35)

FUNCTION (PLANT ID): CONDENSATE DEMINERALIZER WASTE EVAPORATOR CONTROL VALVE
(FCV 70-206)

LICENSEE SUBMITTAL: SCEW(S8): MEB 70-012 (TABLE 3.11-6/7; TABLE 3.11-8/11)

FUNCTION (PLANT ID): CONDENSATE DEMINERALIZER WASTE EVAPORATOR CONTROL VALVE
(FCV 70-207, -208)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-012 (TABLE 3.11-6/7; TABLE 3.11-8/24)

FUNCTION (PLANT ID): RCP THERMAL BARRIER CONTAINMENT ISOLATION VALVE (FCV
70-133, -134)

LICENSEE SUBMITTAL: SCEW(S): MEB 70-012 (TABLE 3.11-7/3; TABL# 2.11-8/6)

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend) . PR FCV 70-/83;?0’ /133 ~-/34
/

a.@@ wr, (D H, s, s, () ,@ 1.@ RPN, EXN, sau,@}) RPS, None,

<V - 2000
Not stated, Not appliicable ot J

=207 -208

LISTING OF APPLICABLE CHECKSHEETS:
Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1ib
Equipment Environmental Qualification Summary Forms 2
Licensee Response to NRC SER 3a, lby—deyr—i4
System Consideration Review B T
Equipment Environmental Qualification Review Ser—oeyr—ber—Sdr—5e, 5f,

59' Sh, H
Installed TMI Lessons Learned Implementation oot
Equipment Summary
Maintenance and Replacement Schedule Summary e
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U Franklin Research Center FRC Project No. C5257 Page
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20th and Race Streets. Phila . Pa 19103 (215) 448-10) FRC Task No. sﬂlsa‘?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

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

)‘ The Licensee (has/hes=moty provided a response to the SER concerns.

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

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

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

aé Justification for interim operation (has/has—med) been provided by the
Licensee for this equipment itea.

4!; Corrective action specified by the Licensee:
— Equipment replacement with qualified equipment
— Equipment modification
— Equipment relocation above submergence level
— Relocate or shield equipment from radiation source
X Verify qualification by additional (testing/analysis)
— Equipment relocation to a mild environment
— Qualification testing of equipment in progress
— Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
opz2ration.

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

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

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

I.a Qualified II.c Qualified Life Deficiency
I.b Modification Ill.a Exempt

fI.a Qualification Not Bstablishgé) III.b Mot in Scope

II.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adeguate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:
o0 Peak Temperature Adequate for FCV-F0-133,
o Peak Pressure Adequate -134
o Duration Adequate O“L'
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies
(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

[T FETEETT R T b

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.p Equipment Not Qualified

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

III.a Equipment Exempt From Qualification

III.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T TH
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

We
to

LICENSEE RESPONSE TO NRC SER

The valve motor operator is qualified by test as described in
Limitorque report B0Q03.

The test objective <13 to qualify valves for Class 1E service outside
primary containmen.L using IEZE 382 as a guide.

The testing sequence was as follows:
1. Thermal aging - 165°F and 100 percent RH for 200 hours.

2. Mechanical aging - 200 Cyeles during (1}, 1800 additional
cycles at room tamperature.

3. Radiation - 2 by 107 rads.
4, Seiswulc

5. Environmental - :30°F at 25 psig for 24 hours thea 200°F at
10 psig for the ramainder of 16 days.

Operating time - N cualification testing has been conducted in this
a~~aifie area., However, substantial aging tests have
b. -1 eonducted and the results, in our judgment, more
than satisfy this requirement,

The operating conditicns to which valve motor operators will be
subjected to are within tested parameters with the exception of
temperature and pressure (for FCV 70-133 and 134 only). However,
similar Limitorque a:tuators have been tested to substantially

higher temperatures and pressures (refer to Limitorque report B-0027).

Aging-Limitorque stutes in their report that no detrizental effects
were identified as - rezult of the testing sequence described above
and, therefore, is 7:1lified for a U0-year life.

believe that additicral analysis and/or tests will show these actuators
be fully qualified [ -~ :tie service intended.

Prepared by:

Reviewed by:

RJP11
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.

st
3

xxx, 2.

XXX ,

o, 4.
LXX. 5.

"X" DENOTES APPROPRIATE NOTES

The Licensee has not provided documentatiom from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced

document(s). (Also see note A, page 58)

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

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

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

The Liccnscc'has not identified the motor manufacturer for
this motorized valve actuator.

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

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

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

The Licensee has not established a qualified life estimate
for this motorized valve actuator based ~a technically
Justifiable methods and conservative assumptions. (Also see note B

The Licensee has stated that the only harsh parameter page 5g)
that this motorized valve actuator is exposed to is radiation.

Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered co be of
sufficiently low value as to not affect this equipment

item. This equipment item is considered qualified for this
parameter.

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

’
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U ﬂ Franklin Reses ch Center FRC Project No. C5257 Page
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20th and Race Streets. Phila . Pa 19103 (215) 4481000 FRC Task No. 519

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

NOTES:

The licensee has not established simil.riiLy between the installed

equipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment enough to allow gsimilarity to be

established by other means (see page 5f). The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number, This information would be necessary'

to establis: siailarity through the manufacturers records. In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment). The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 vears based on

the testing performed ‘n the referenced report(s). [here was no basis

for the aging times and temperatures chosen for the thermal aging that

was performed. The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVis are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.
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Uﬁﬂ%;numwc.m FRC Project No. C5257 age
A Division of The Frankiin institute FRC Assignment No. 13 5h

20th and Race Streets. Phila. Pa. 19103 (215) 448-1000 FRC “ask No. St1a/s

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects, However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad~-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both thermal gging

and radiation qualification. The licensee should be aware tha® Teflion

has been used in this applicatior (i 2. motor lead insulaticn) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7Z

EQUIPMENT ITEM NO. 7
MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING, PIPE C D

LIMITORQUE MODE!. SMB; SIZE 000

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 7

LICENSEE REFERENCE(S): 662

FUNCTION (PLANT ID): <CONTAINMENT SPRAY RECIRCULATION FLOW ISOLATION VALVE

(FCV 72-13, =34)
LICENSEE SUBMITTAL: SCEW(S): MEB 72-013 (TABLE 3.11-7/2; TABLE 3.71-8/34)

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

R, 'r, RT, P, H, cs,@ s, (R) .@ I, UM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, Hep—dor—a

System Consideration Review e —dd e der—4

Equipment wmavironmental Qualification Review “Ser-St;S5c7T57T%e, 5¢,
59, 5h, 553

Installed TMI Lessons Learned Implementation ek

Equipment Summary

Maintenance and Replacement Schedule Summary e
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Uﬁﬂﬁ Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankin institute FRC Assignment No. 13 Ib
20th and Race Streets. Phila - Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ 1

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

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

_2& The Licensee (has/mee-not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental zervice conditions.

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

The Licensee (has/has not) prcposed a corrective action for this equipment
item whose gqualification has anot been fully established.

J.ustification for interim operation (has/has not) been provided by the
Licensee for this equipment ite=.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment mod.Zication

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/a-alysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progzess

— Other { )

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

The Licensee (has/nas not) provided a sched le for the proposed
corrective action. (Schedule for accompiisiiing the corrective
action .)

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

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

I.a Qualified ITI.c Qualified Life Deficiency
I.b Modification I1I.a Exempt

\I1.a Qualification Mot Established] III.b Not in Scope
II.b Not Qualified v Documentation Not Available




NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 Page
A Dwision of The Frankiin Institute FRC Assignment No. 1 2
20th and Race Streets. Phila  Pa 19103 (215) 448. 1000 FRC Task No. ﬂi l'i'?ﬁ

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

0 Peak Temperature Adequate

o0 Peak Pressure Adequate

© Duration Adequate

0 Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

LT THEEETTE e

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

Il.b Equipment Not Qualified

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

IlI.a Equipment Exempt From Qualification

III.o0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[ TR
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Franklin Research Center FRC Project No. C5257 Page
A Dwvision of The Frankiin Institute FRC Assignment No. 13 3a

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _T_

LICENSEE RESPONSE TO NRC SER

Limitorque Model SMB-0CO
a. The valve motor bperator is qualified by test as described in
Limitorque report BOCO3.

b. The test objective was tc qualify .alves for Class 1E service cutside
primary containment using IEEE 382 as a guide.

e. The testing sequence was as follows:
1. Thermal aging - 165°F and 100 percent RE for 200 hours.

2. Mechanical aging - 200 Cycles during (1), 1800 additional cycles
at room temperature.

3. Radiation 2 by 107 rads.
§, Seismic

5. Envircnmental - 250°F at 25 psig for 24 hours then 200°F at
i) psig for the remainder of 16 days.

d. Operating time - No qualification testing has been conducted in this
specific area., FHcwever, substantial aging tests have
been conducted and the results, in our judgmwent, zore
than satisfy this requirement.

e. The operating ccndit'cas to which valve motor operators will be
subjected to arc wit .n tested parameters.

£. Agidb-Limitorque statcs in their report that no detrimental effects were
jdentified as a result of the testing sequence described above and,
therefore, is qualifiz:d for a 40-year life.

Przpared by: Q . S‘, Q(/,r;(l
Reviewed by: '\:Z&ZAZQ{{_%«;
/

£60340.09




W NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 Page

A Divisson of The Frankiin institute FRC Assignment No. 13 5f
20th and Race Streets. Phila  Pa. 19103 (215) 4481000 FRCTaskNo. S\9| S26

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1.

NOTES:
XXX 1.
xxxx, 2.
XXXX 3,
x5 4.
XXX 5.
X, 6.
xxx 7.
XXXX 8.
XXX 9.
10.
11.
12.

"X" DENOTES APPROPRIATE NOTES

The Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced
document(s). (Also see note A, page 5g)

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

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

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

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

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

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

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

The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
Justifiable methods and conmservative assumptions. (Also see note B,

The Licensee has stated that the only harsh parameter page 52)
that this motorized valve actuator is exposed to is radiation.

Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment

item. This equipment item is considered qualified for this
parameter.

The Licensee has committed to replace this equipment item.
The Licensee has stated the following:
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ﬂfrmum Research Center FRC Project No. C5257 age
A Division of The Frankiin institute FRC Assignment No. 13 5¢

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 'L

The licensee has not established similarity between the installed

equipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the inrtalled equipment enough to allow similarity to be

established by other means (see page 5f)., The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessary.

to establish similarity through the manufactnrers records., In addition

to those items identified on page 5f, the licensee should also identifv

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torgque switch (inside or outside

containment). The licensee shouid be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 years based on

the testing performed in the referenced report(s). There was no basis

for the aging times and temperatures chosen for the theramal aging that

was performed., The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipnent

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to *he fact that these

MVAs are not sealed units and do not depend or absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.




' NRC Contract No. NRC-03-79-118
Uﬁﬂﬁ Frankiin Research Center FRC Prajsct No. C5257 Page

A Division of The Frankiin Instiuie FRC Assignment No. 13 S5h
20th and Race Streets. Phila. Pa. 19103 (2)5) 448-10% FRCTaskNo. S'4/S

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

Both the limit switch and the torque switch ir these devices are usually

conscructed of a phenolic material which would not experience significant

degradation due to thermal effects. However, the motor lead iasulation

material is usually an orgaunic compound an¢ will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both thermal aging

and radiation qualification. The licensee should he aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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ﬂ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 1 la
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. zcz 2 526

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW 7 EQUIPMENT ITEM NO. &

EQUIPMENT ITEM NO. 8
MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING (INDIVIDUALLY COOLED
ROOMS )

LIMITORQUE MODEL SMB; SIZES 1, 2

REQUIRED OPERATING TIME: 1 DAY TO 1 YEAR

TER CHECKSHEET NO. 8

LICENSEE REFERENCE(S): 662, 663

FUNCTION (PLANT ID): CONTAINMENT SPRAY HEADE: A AND B ISOLATION VALVES
(FCV 72-2, =39)

LICENSEE SUBMITTAL: SCEW(S): MEB 72-010 (TABLE 3.11-7/3; TABLE 3.11-8/27)

FUNCTION (PLANT ID): CONTAINMENT SPRAY HEADER A AND B ISOLATION VALVES
(FCV 72-20, =23, =21, =22)

LICENSEE SUBMITTAL: SCEW(S): MEB 72-010 (TABLE 3.11-7/3; TABLE 3.11-8/:5)

FUNCTION (PLANT ID): CONTAINMENT SPRAY RECIRCULATION FLOW ISOLATION VALVES
(FCV 72-40, =41)

LICENSEE SUBMITTAL: SCEW(S): MEB 72-010 (TABLE 3.11-7/2; TARLE 3.11-8/34)

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend) FV 72-21 -2 fexgpy

@ T,@ RT, P, H, cs.@ g, (n).@ x.@ RPN, EXN, sxn, RPS, No.ne, ‘“m)

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER da, 3yr—3e—3é

System Consideration Review o4 r—4e—4dyr—de—4f

Equipment Environmental Qualification Review Sor—Sbyr—56r—Sdr—5=, 5f,
5g, 5h, S5t753-

Installed TMI Lessons Learned Implementation ay—ol

Equipment Summary

Maintenance and Replacement Schedule Summary R e e
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NRC Contract No. NRC-03-79-118
FRC Project No. C5257 Page
FRC Assignment No. 13 b

FRC Task hNo. __5/9/59¢
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A Division of The Franklin Institute
20th and Roce Streets. Phila . Pa 19103 (215) 448- 1000

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

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

X

Tne Licensee (has/hae—met) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the a2quipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

The Licensee (has/haes—net) propcsed a corrective action for this equipment
item whose qualification has not been fully zstablished.

2§ Justification for interim operation (has/has—met! been provided by the
Licensee for this equipment item.

)( Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualificaticn by additional (testing/analysis)

Equipment relocatiorn to a mild environment

Qualification testing of equipment in progress

Other ( )

NRRCRER

=)

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

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

corrective action. (Schedule for accomplishing the corrective
accion .)

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY:

(See Section 3 of this TER for fsgend)

I.a

I.b Modification

Qualified IT.c Qualified Life Deficiency

IlI.a Exempt

{il;i_gggleicatzon Not Established |
II.b NGt Qualified v

III.b Not in Scope
Documentation Not Available

+

)

A 0
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&_

EQUIPMENT ENVIRONMENTAL QUALIFiCATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEF

&

Y

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

o0 Peak Temperature Adequate

O Peak Pressure Adequate

© Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Cri‘uria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
C-iteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

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

T TRTTETT T

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.p Equipment Not Qualified

I1I.c Equipment Satisfies All Requiremen:s Except Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exempt From Qualification

III.0 Egquipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T TR
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Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 o

20th and Race Streets. Phila . Pa_ 19103 (215) 448-1000 FRC TaskNo. __ 5

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. £

LICENSEE RESPONSE TO NRC SER

Limitorque Model SMB-1 and SMB-2

a. The valve motor operator i1s qualified by test as describded in
Limitorque Report F-C3271.

b. The test objective :ags to qualify the actuators for service in a steam
environtent. The t2st consisted of a 12-hour exposure to an
ervironment of saturated vapor, beginning with the introduction of
steam and a temperarture rise to about 212°F, follecwed after 6 hours
by a temperature dirop to about 155°F. The pressure was maintained at
7 inches wat2sr gag? thrcughout the test. The performance of the
actuator was monitcred by cyeling under lcad and measurement of
insulation resistance on all power and control leads periodically
during the test.

¢. Operating time - No qualification testing has been conducted in this
specific area. However, substantial aging tests have
be2id conductad and the results, ia our judgment, mcre
thzn satisfy this requirement.

d. The operating conditions to which these motor operators will be
subjected to are within tested parameters with the exception of
radiation. However, similar Limitorque actuators have been tested and
qualified to substantially higher radiation levels (refer to Limitorque

report BOCO3).

e, Aging-Limitorque states in their report that no detrimental effects
were identifisd as a result of the testing sequence described above
and, therefore, is qualified for a 40-year life.

We believe that additi~cil analysis and/or tests will show these operators
to be qualificd fer th: -:rvice intendad.

Prepared by: ’;Z
;

Raviewed by: <

RJP13
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A Division of The Frankiin Institute FRC Assignment No. 13
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTaskNo. S19] S26

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

NOTES:

XOX 1.
Xxxx, 2.
o g,
Xxx. 4.
XXX S.
XX 6.
XX 7.
Xxx, 8.
XXXX_ 9.

"X" DENOTES APPROPRIATE NOTES

The Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced

document(s). (Also see note A, page 5g)

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

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

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

The I.icm«-hu not identified the motor manufacturer for
this motorized valve actuator.

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

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

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

The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
Justifiable methods and comservative assumptions. (Also see note B,

The Licensee has stated that the only harsh parameter page 5g)
that this motorized valve actuator is exposed to is radiation.

Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment

item. This equipment item is comsidered qualified for this
parameter.

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

The licensee has not established similarity between the installed

“juipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment enough to allow similarity to be

established by other means (see page 5f). The li:ensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessary.

to establish similarity through the manufacturers records. In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment). The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 yvears based on

the testing performed in the referenced report(s). There was no basis

for the aging times and temperatures chosen for the thermal aging that

was performed, The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects, However, the motor lead insulation

material is usually an organic compcund and will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both thermal aging

and radiation qualification. The licensee should be aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i

EQUIPMENT ITEM NO. 9

MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUTLDING (CORRIDOR 690, AFWP
TURBINE ROOM)

LIMITORQUE MODEL SMB; SIZES 00, 000

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 9

LICENSEE REFERENCE(S): 662

FUNCTION (PLANT ID): ERCW HEADER ISOLATION VALVE (FCV 116A, B; -126A, B)

LICENSEE SUBMITTAL: SCEW(S): MEB 3-007 (TABLE 3.11-7/2C; TABLE 3.11-8/16)

FUNCTION (PLANT ID): FRCW TO AFWP TURBINE ISOLATION VALVE (FCV 3-136A, B;

-179A, B)
LICENSEE SUBMITTAL: SCEW(S): MEB 3-007 (TABLE 3.11-6/7; TABLE 3.11-8/1)

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

R, r,@ gr, 2, 4, cs,(&)s, (R),(M)1, WM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTINC OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER ib

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3r3c;—3d

System Consideration Review dar—dbr—deT—4dTde—4£

Equipment Environmental Qualification Review Sar—Sb,—Sor—ber—be, S5f,
59, 5h, 5++—5%

Installed TMI Lessons Learned Implementation a6

Equipment Summary

Maintenarce and Replacement Schedule Summary FO
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF SQUIPMENT ITEM NO. Z_

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

" Tne Licensee (has/heé-nes) provided a response to the SER concerns.

)( The Licensee (has/#ae-nee) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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

corrective action. (Schedule for accomplishing the corrective
action .)

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED TTEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualitied II.c Qualified Life Deficiency
I.b Modification IlI.a Exempt

QI.a Qualification NOt Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate

O0 Peak Pressure Adequate

0 Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

LT FEEETTEET T b

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

I1I.b Equipment Not Qualified

I1I.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

III.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2

LICENSEE RESPONSE TO NRC SER

2. Limitorque - Model SMB-000 and SMB-00

a. The valve motor operator is qualified by test as described in
Limitorque report B00O03.

b. The tesv objective was to qualify valves for Class I1E service
cutside primary containment using IEEE 382 as a guide.

¢. The testing sequence was as follows:
1. Thermal aging - 165°F and 100 percent RH for 200 hours.

2. Mechanical aging - 200 Cycles during (1), 1800 additicnal
cycles at room temperature.

3. Radiation - 2 by 107 rads.
4. Seismic

5., Environmental - 250°F at 25 psig for 24 hours then 20Q0°F at
10 psig for the remainder of 16 days.

d. Operating time - No qualification testing has been conductad in
this specific area. However, substantial aging tests have been
conducted and the results in our judgment more than satisfy this
requirement.

¢. The operating conditions to which valve motor operators will be
subjected to ar2 within tested parameters.

f. Aging-Limitorquue states in their report that no detrimental

effects were identified as a result of the testing sequence
described above and, therefore, is qualified for a Ui-year life.

Prepared by: Q

Reviewed by:

RJP6
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .Z

NOTES: "X" DENOTES APPROPRIATE NOTES

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

document(s). (Also see note A, page 5g)

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

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

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

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

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

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

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

XXX 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
justifiable methods and conservative assumptions. (Also see note B,

10. The Licensee has stated that the only harsh parameter page 5g)
that this motorized valve actuator is exposed to is radiation.

11. Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment
item. This equipment item is comsidered qualified for this
parameter.

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

The licensee has not established similarity between the installed

equipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment emough to allow similarity to be

established by cother means (see page 5f). The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessary.

to establish similarity through the manufacturers records., In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment). The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 years based on

the testing performed in the referenced report(s). There was no basis

for the aging times and temperatures chosen for the thermal aging that

was performed. The licensee has provided no supporting analyses which

established a comservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects,

However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both tnermal aging

and radiation qualification.

The licensee should be aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Z2_

EQUIPMENT ITEM NO. 10

MOTORIZED VALVE ACTUATOR LOCATED IN THE WEST VALVE ROOM

LIMITORQUE MODEL SMB; SIZES 00

REQUIRED OPERATING TIMF: 15 MINUTES

TER CHECKSHEET NO. 10

LICENSEE REFERENCE(S): 662, 2876

FUNCTION (PLANT ID): ARW PUMP TURBINE SUPPLY FROM STEAM GENERATOR /FCV-1-15,
-16)

LICENSEE SUBMITTAL: SCEW(S): MEB 1-006 (TABLE 3.11-8/3)

FUNCTION (PLANT ID): ISOLATION VALVE (FCV-1-17, -18)

LICENSEE SUBMITTAL: SCEW(S): MEB 1-006 (TABLE 3.11-8/3)

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

(D@ =B 8 5D s, W, @ 1,(@ rev, exv, sen, @) res, vone,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3ey—der—3d

System Consideration Review e e I e

Equipment Environmental Qualification Review B -BE—Sdr—5e, OFf,
590 5h, H

Installed TMI Lessons Learned Implement®ation ah

Equipment Summary

Maintenance and Replacement Schedule Summary Fxr—For—e
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000 Frankiin Research Center FRC Project No. C5257 Page
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /O

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

! Tre Licensee (has/hme-med) provided a response to the SER concerns.

The Licensee (has/has no%) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

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

Zg Justification for interim operation (has/hes—met) been provided by the
Licensee for this equipment item.

_Z& Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source
X _Verify qualification by additional (testing/analysis)
— Equipment relocation to a mild environment

Qualification testing of equipment in progress T
X_ Other (w o be delicient )

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

)‘ The Licensee (kae¥nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action o)

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

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

I.a Qualified Il.c Qualified Life Deficiency
I.b Modification III.a Exempt

[IIa Qualification Not Established|  III.b Not in Scope

II.b Not Qualified Iv Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /O

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate

O Feak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

HTEE THTTE b 1] b

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.b Equipment Not Qualified

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

III.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[T
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0

LICENSEE RESPONSE TO NRC SER

2. Limitorque - Model SMB-00 and SMB-000

a. The valve motor operator is qualified by test as described in
Limitorque report B0003.

b. The test objective was to qualify valves for Class 1E service
outside primary containment using IEEE 382 as a guide.

¢. The testing sequence follow was as follows:
1. Thermal aging - 165°F and 100 precent RH for 200 hours.

2. Mechanical aging - 200 cycles during (1), 1800 additiocnal
cycles at room temperature.

3. Radiation - 2 by 107 rads.
4, Seismic

5. Environmental - 250°F at 25 psig for 24 hours then 200°F at
10 psig for the remainder of 16 days.

d. Operating time - No qualification testing has been conducted in

' this specific area. However, substantial aging
tests have been conducted and the results, in our
Judgment, more than satisfy this requirement.

e. The operating conditions to which these motor operators will be
subjected to are within tasted parameters with the exception of
temperature and pressure. However, similar Limitorque actuators
have been tested and qualified to substantially higher temperature
and pressure (refer to Limitorque report B-0027).

We believe that additional analysis and/or tests will show these
operators to be qualified for the service intended. However, if
full qualificaticn cannot be verified these operators will be
replaced at the first outage following receipt of fully qualified
units.

’

f. Aging-Limitorq:: scates in their report that no detrimental effacts
were identified as a result of the testing sequence described above
and, therefore, i3 qualified for a 40-year life.

Prepared by:

Reviewed by:

RJP2
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

"X" DENOTES APPROPRIATE NOTES

The Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced

document(s). (Also see note A, page 5g)

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

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

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

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

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

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

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

The Licensee has not established a qualified 1life estimate
for this motorized valve actuator based on technically
Justifiable methods and comservative assumptions. (Also see note B,

The Licensee has stated that the only harsh parameter page 5g)
that this motorized valve actuator is exposed to is radiatiom.

Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment

item. This equipment item is considered qualified for this
parameter.

The Licensee has committed to replace this equipment item.
The Licensee has stated the following:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

The licensee has not established similarity between the installed

equipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment enough to allow similarity to be

established by other means (see page 5f). The licensee has nct provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessary.

to establish similarity through the manufacturers records. In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment). The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 years based on

the testing performed in the referenced report(s). There was no basis

for the aging times and temperatures chosen for the thermal aging that

was performed., The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification »f the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.




NRC Contract No. NRC-03-78-118
Uﬁﬂﬁ s Baasusels Conter FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 S5h
20th end Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. St14/ S2%

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

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects. However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both thermal aging

and radiation qualification. The licensee should be aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. //

EQUIPMENT ITEM NO. 11

MOTORIZED VALVE ACTUATOR LOCATED IN THE EAST VALVE ROOM
LIMITORQUE MODEL SMB; SIZE &

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 11

LICENSEE REFERENCE(S): 663, 2876

FUNCTION (PLANT ID): ISOLATION VALVE (FCV 3-47, -87)
LICENSEE SUBMITTAL: SCEW(S): MEB 3-011 (TABLE 3.11-8/4)

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

R @ v, B, B, H, 5,(B) s, (R),(W) x.@ RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER da, 3oy—3c—34

System Consideration Review Ada, Ab,Ac,—Adr—de4f

Equipment Environmental Qualification Review Sar—So—Ser—Sdr—5e, S5f,
59, 5h, Sd4—53

Installed TMI Lessons Learned Implementation Ay

Equipment Summary

Maintenance and Replacement Schedule Summary ra—For—te
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. //.

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

2S Tne Licensee (has/hasé—met) provided a response to the SER concerns.

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

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

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

JBL Justification for interim operation (has/mes—mot) been provided by the
Licensee for this equipment item.

_zs Corrective action specified by the Licensee:
— Equipment replacement with qualified equipment
— Equipment modification
— Equipment relocation above submergence level
— Relocate or shield equipment from radiation source
X Verify qualification by additional (testing/analysis)
— Equipment relocation to a mild environment
— ualification testing of equipment in progress
— Other ( )

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

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

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

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

I.a Qualified IT.c Qualified Life Deficiency
I.b Modification III.a Exempt

QI.a Qualifjcation Not Estahlished III.b Not in Scope

II.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A1l

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adequate

© Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

AR RRARRAR i

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.b Equipment Not Qualified

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

ITI.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[T TH]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. //

LICENSEE RESPONSE TO NRC SER

Limitorque Model SMB-4

The valve motor operator is qualified by test as described in

Limitorque report F-C3271.

The test objective was to qualify the actuators for service in a steam
environment. The test ccnsisted of a 12-hour exposure to an
environment of saturated vapor, beginning wich the introduction of
steam and a temperature rise to about 212°F, followed after 6 hours

by a temperature drop to about 155°F. The pressure was maintained at
7 inches water gage throughout the test. The performance of the
actuator was monitored by cycling under load and measurement of
insulation resistancs on all pcwer and control leads periodically
during the test.

Operating time - No qualification testing has deen conducted in this
sp2cific area. However, substantial aging tests have
been conductad and the results, in our judgment, more
than satisfy this requireaxent.

Note that the temperature and pressure of the accident envircnment in
which the actuators nust cperate, exceed the qualification of the
subject Limitorque report. However, similar Limitorque actuators have
been tested and qualified to substantially higher temperatures and
pressures (refer to Limitorque Repert B-0027).

We believe that additional analysis and/or tests will show these
operators to be qualified for the service intended.

Aﬁfhg-Linitorquc states in their report that no detrimental effects were
identified as a result of the testing sequence described above and,
therefore, is qualified for a 40-year life.

-

Prepared by:

Raviewed by:

E60340.04
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ZZ

XXX 1.

XXXX 3.

X 4.

Xox S-

"X" DENOTES APPROPRIATE NOTES

The Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced

document(s). (Also see note A, page 58)

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

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

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

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

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

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

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

The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
Justifiable methods and comservative assumptions. (Also see note B,

The Licensee has stated that the only harsh parameter page 5g)
that this motorized valve actuator is exposed to is radiationm.

Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment

item. This equipment item is considered qualified for this

parameter.

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

NOTES:

A. The licensee has not established similarity between the installed

equipment and the test specimen used in the referenced report(s).

The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment enough to allow similarity to be

established by other means (see page 5f). The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessary.

to establish similarity through the manufacturers records,

In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment), The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

B. The licensee has claimed a qualified life estimate of 40 years based on

the testing performed in the referenced report(s). There was no basis

for the aging times and temperatures chosen for the thermal aging that

was performed. The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic Lasis as recommended by the manufacturer.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW CF EQUIPMENT ITEM NO. _//.

NOTES:

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects, However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad-

ation. The licensee should address this component, as well as aay

-

motor-brake assemblies which may be installed, for both thermal aging

and radiation qualification. The licensee should be aware that Teflon

A

has been used in this spplicition (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /%

EQUIPMENT ITEM NO. 12

MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING, INDIVIDUALLY

COOLED ROOMS

LIMITORQUE MODEL SMB; SIZE 00

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 12

LICENSEE REFERENCE(S): 662

FUNCTION (PLANT ID): MOB-RCP SPRAY ANNULUS STANDPIPE AND SPRINKLER SYTTEM
ISOLATION VALVE (FCV 26-240, =241, -242)

LICENSEE SUBMITTAL: SCEW(S): MEB 26-008 (TABLE 3.11-7/3; TABLE 3.11-8/31)

FUNCTION (PLANT ID): MOB-RCP SPRAY ANNULUS STANDPIPE AND SPRINKLER SYSTEM
ISOLATION VALVE (FCV 26-244, 245)

LICENSEE SUBMITTAL: SCEW(S): MEB 26-008 (TABLE 3.11-7/3)

FUNCTION (PLANT ID): MOB-RCP SPRAY ANNULUS STANDPIPE AND SPRINKLER SYSTEM
ISOLATION VALVE (FCV 26-243)

LICENSEE SUBMITTAL: SCEW(S): MEB 26-008 (TABLE 3.11-7/3; TABLE 3.11-8/29)

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

(See Section 3 of this TER for Logcl_d)/FcV 2.6 —24»0 -24/, ~z47_ -243
@% @@ cs,@ S, (n)qb x,@ RPN, EXN, SEN, QI, RPS, None,
Not stated, No* applicable Fcv - 26~ ZH - 245
)

LISTING OF APPLICABLE CHECKSHEETS: ’

Contents Checksheet Page Nc.
Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, Wr3T;79é

System Ccnsideration Review day—by T 40 —der—44
Equipment Environmental Qualification Review Sar—5Ser—Seyr—5dv—5ey 5§,

5g, 5h, 5itv—5%

Installed TMI Lessons Learned Implementation [ S—y

Equipment Summary

Maintenance and Replacemen’ Schedule Summary T o
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/2.

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

‘zs_ Tne Licensee (has/waé-nes) provided a response to the SER concerns.

25_ The Licensee (has/has-—net) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

2& The Licensee has prezented information which shows there are no
outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

- Equipment relocation above submergence level

- Relocate or shield equipment from radiation source

- Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

- Other ( )

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

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

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

DESICNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASZD ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER “or Legend)

I.a Qualified ITI.c Qualified Life Deficiency
I.b Modification III.a Exempt
a 05037 III.b Not in Scope

II.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /%

NRC REQUIREMENTS

ENVIRO ALIF ON

DESIGNATION:

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adequately

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

Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate
0 Peak Pressure Adequate
o Duration Adequate
0 Required Profile Enveloped Adequately
o Steam Exposur> (If Required) Adequate
Criteria Regarding Spray Satistied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Seve.e Anomalies
(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regurding Instrument Accuracy -atisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria fegarding Margins Satisfied (NUREG-0588, Cat. I;

X = DEPICIENCY

HEHE FHETEETTE TR

N FICATI GORY
I.a Equipment Qualified
I.b 2quipment Qualification Peiuing Modification

II.a Equipment Qualification Not Established
II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
IIl.a Equipment Exempt From Qualification

III.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

DESIGNATION:
X =

HIRLIN:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

LICENSEE RESPONSE TO NRC SER

Lizitorque Model SM2-00

C.

2.

f.

The valve motor cperator is gualified by test as described in
Lizmitorque report 5-coc3l.

The test objective was to qualify valves for Class 1E service ouiside
prizary containment using IEEE 382 as a guide.

The testing sequence was as follows:
1. Thermal aging - 165°F and 100 percent RH for 200 hours.

2. VMechanical aging - 200 Cyecles during (1), 1800 additional
cycles at rooa temperature.

3. Radiation - 2 by 107 rads.

§, Seismic

5. Environmental - 2SCOF at 25 psig for 24 hours then 200°F at
10 psig for the remainder of 16 days.

Operating time - No qualification testing has been conducted in this
specific area. However, substantial aging tests have
been conducted and the resiltx in ocur indement, more
than satisfy this regquirement.

The operating conditicns to which val ‘e motor operators will be
subjlected to are withir tested parameters.

Aging-Limitorque states in their report that no detrimental effects were
identified as a result of the testing sequence described above and,
therefore, is qualifizd for a 40-year life.

-~

Prepared by:

Raviewed by:

E60340.05




W NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 Page

A Division. of The Frankitn Institute FRC Assignment No. 13 5f
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRCTaskNo.  S!9] S26

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /Z

"X" DENOTES APPROPRIATE NOTES

NOTES:
XXXX_ 1. The Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referencec

document(s). (Also see note A, page 5g)

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

3. The Licensee has not identified whether or not this metorized
valve actustor incorporates a motor-brake assexbly.

4. The Licensee has not iden: “Ze¢# the class of the insulation
system used for the motor-brake assembly (if applicable).

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

6. The Licensee has not identified the manufacturer cf the
motor-brake assembly (if appiicable).

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

8. The Licensee has not identified the type of _urrent used in
the motor-brake assembly (if acplicable).

9. The Licensee has not established a qualified life estimate
for this motorised valve actuator based on technically
Justifiable methods and comservative assumptions. (Also see note B,

10. The Licensee has stated that the only harsh parameter page 5g)
that this motorized valve actuator is exposed to is radiation.

11. Since radiation is stated to be the only hirshk parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment
item. This equipment item is comsidered qualified for this
parameter.

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

FEEEERIE
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /Z

NOTES :

The licensee has not established similarity between the installed

equipment and the test specimen used in the referenced repert(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment enough to allow sirilarity to be

established by other means (see page 5f)., The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessary.

to establish similarity through the manufacturers records., In addition

to those items identified on page 5f, the licensee s%:u.J4 also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment). The license2 sho:!i be aware that Teflon has been used for

motsr lead insulation material in some cases.

The liceonsee has claimed a qualified life estimate of 40 years based on

the testing performed in the referenced report(s) There was no basis

for the aging times and temperatures chosen for the thermal aging that

wis performed. The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.




NRC Contract No. NRC-03-79-118 J
nUUﬁ Frankiin Ressarch Conter FRC Project No. C5257 age

A Division of The Frankiin Institute FRC Assignment No. 13 5h
20th and Race Streets. Phila.. Pa. 19103 (215) 448- 1000 FRC TaskNo. St14/S

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /Z

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects, However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both thermal aging

and radiation yualification. The licensee should be aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3

EQUIPMENT ITEM NO. 13

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT
LIMITORQUE MODEL SMB; SIZE 000

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 13

LICENSEE REFERENCE(S): 706, 2876
FUNCTION (PLANT ID): LOWER CONTAINMENT COOLER DISCHARGE VALVE (FCV 67-87,

-95, =103, -111)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-014 (TABLE 3.11-4/5)

FUNCTION (PLANT ID): UPPER CONTAINMENT VENT COOLER (FCV 67-295, =296, =297,
-298)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-014 (TABLE 3.11-4/5)

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

R @ @, &1, 2B E® s, v, @) 1,(@) rew, ExN, sEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC Si&R 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3by—3u, 34

System Consideration Review Aay—ttri 4o dd—der—4d

Equipment Environmental Qualification Review Say—Bb—Sc;—5d75=, 5f,
5g, 5h, 5iy—55

Installed TMI Lessons Learned Implementation sa—6h

Equipment Summary

Maintenance and R2placement Schedule Summary Sz To—e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3

OF NS NRC SER - ONLY CH IT ARE APPLICABLE:

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

A The Licensee (has/has-aet) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

)< The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— EBquipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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

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

DESI ON OF ULTANT N UALIFICATION EVALUATION TEGORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a gualified Il.c Qualified Life Deficiency

I.b Modification IIl.a Exempt
(IT.3 Qualification Not Bstablilhoa] III.b Not in Scope

II. t Qualified Iv Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

N IREMEN

L

Documented Evidence of Qualification Adeguate

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

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

Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate

o Required Profile Enveloped Adequately
o Steam Exposure (If Requirrd) Adequate

Criteria Regarding Spray Satistied

Criteria Regarding Submergence Satisfied

Criteria Regarding Radiztion Satisfied

Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied

Criteria Regarding Instrument Accuracy Satisfied

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

LT T R 1T

NRC QUALIFICATION CATEGORY
I.a Equipment Qualified

I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
IiIl.a Equipment Exempt From Qualification
II1I.0 Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

DESIGNATION:
X = CATEGORY

T TH
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 42

L RES TO NRC SER

a. The valve motor cperator i3 qualifiesd by test as described in
Limitorque report 6C0USE,

%. The test objective was to qualify valve actuators to the type test
specified by IEEE Std. 382'-72' for service in a PWR containment
chamber.

¢. The testing sequenca was as follows:
1. Thermal aging - 100°C for 100 hours.
2. Mechanical aging - !208 Cyecles.
3. Padiation 2 by 105 rads.

4, Selanmice

5. Environmental ~ Z:= Sheet 2.

d. Operating time - No qualification testing has be2en conducted in this
ap2cliiic area. Howaver, substantial aging tests Lave
bean conducted and the results, in ocur judgment, more
i satisfy this requirenment.

e. Note that only temperature and pressure of the accident environment in
which the actuators oist operate, exceed the qualification of the
subject Limitorque repcrt. However, these actuators have been tested
and qualified to substantially higher temperatures and preasures (refer
to Limitorque Report Z-9027).

f. Aging-Limitorque states in their report that no detrimental effects
were identified as 1 r22:lt of the tasting sequence described above
and, therefore, i3 j3ial.fied for a 40-year life.

’

8. The subject tast s=1:1: .2d the operator to a chemical spray mixture per
Table 1 of IEEE 382 pige 12.

h. Humidity - [ha t=s. .. .ver huaidity was maintained at 10Q percent
throughout tha teasc,

Prepared by:

Reviewed by:

RJPS
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 43

xxx. 2.
XXX 3,
XXxx 4.
XxXxx 5.

Xox 7.

XXXX 8.

XXX 9.

"X" DENOTES APPROPRIATE NOTES

The Licensee has not provided documentation fr-om the
menufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced

document(s). (Also see note A, page 58)

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

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

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

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

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

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

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

The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
Justifiable methods and comservative assumptions. (Also see note B,

The Licensee has stated that the only harsh parameter page 5g)
that this motorized vaive actuator is exposed to is radiation.

Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment

item. This equipment item is comsidered qualified for this
parameter.

The Licensee has committed to replace this equipment item.
The Licensee has stated the following:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EGUIPMENT ITEM NO. 2%

NOTES :

The licensee has not established similarity between the installed

equipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they suificiently

described the installed equipment enough to allow similarity to be

established by other means (see page 5f). The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number, This information would be necessary'

to establish similarity through the manufacturers records, In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment), The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 years based on

the testing perforwed in the referenced report(s). There was no basis

-

for the aging times and temperatures chosen for the thermal agiug chat

was performed. The licensee has provided no supporting analyses which

established a ccnservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on sbsolute sealing for

continued operability. This does not mean that these couronents should

not be replaced on a periodic basis as recommended by the manufacturer.




NRC Contract No. NRC-03-79-118 .
Uﬁﬂﬁ s et G FRC Project No. C5257 age

A Division of The Frankiin Institute FRC Assignment No. 13 5h
20th and Race Streete. Phila.. Pa 19103 (215) 448-1000 FRC Task No. Slq‘szh

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /.3

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects, However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies which may be installed, for both thermal aging

and radiation qualification. The licensee should be aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

EQUIPMENT ITEM NO. 14

MOTORIZED VALVE ACTUATOR LOCATED IN THE AUXILIARY BUILDING (OPEN AREA,
ELEV. 714')

LIMITORQUE MODEL SMB; SIZE 000

REQUTRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 14

LICENSEE REFERENCE(S): 663

FUNCTION (PLANT ID): CONTROL VALVE (FCV 67-424)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-016 (TABLE 3.11-6/6; TABLE 3.11-8/21)

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

R, T, QV, RT, P, H, cs,@s. (a)@ I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS :

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to JRC SER 3a, ¥}—3c; 30

System Consideration Review bar—tbdo—4ddeT4

Equipment Environmental Qualification Review Sa—Str—Sre—Sdr—5e, 5f,
59, 5h, 5175y

Installed TMI Lessons Learned Implementation “ca—6b-

Equipnent Summary

Maintenance and Replacement Schedule Summary Trer—For—ie
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

UMMARY OF LICENSEE PONSES TO THE NRC SER -~ ONLY CHECKED ITEMS ARE APPLICABLE:

25 Tne Licensee (has/has—met) provided a response to the SER concerns.

x The Licensee (has/has—net) specifically stated that the equipment is
qualified and/or will function when 2xposed to the applicable DBE
environmental service conditions.

)\'rhc Licensee has presented information which shows there are no
outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

_— Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

— Qualification testing of ~quipment in progress

___ Other ( )

L1

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

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

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

DESICNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATZGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)
I.a Qualified II.c Qualified Life Deficiency

I.b Modifi ion III.a Exempt
tiz;; Eualitication Not Batablishéi] III.b Not in Scope

I1I.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

0 Peak Temperature Adequate

0 Peak Pressure Adequate

© Duration Adequate

0 Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

T THTTETT TR

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.pb Equipment Not Qualified

II.c Equipment Sat:sfies All Requirements Except Qualified Life
or Replacement 5chedule Justified

IIl.a Eguipment Exempt From Qualification

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

v Documentation Not Made Available

H

[11]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

LICENSEE RESPONSE TO NRC SER

1, Limitcrque Model SMB-000.

a, The valve motor operator {s qualified by test as described
{n Limitorque Report F-C3271,

b. The test objective was to qualify the actuators for service
{n a steas environment. The test consisted of a 12-hour
exposure to an environment of saturated vapor, beginning
with the in::cdx-:ion of steaa and a temperature rise to
about 212° F f.llo red after 6 hours by a temperature drop
to abouc 155  F. The pressure was maintained at 7 inches
water gaze :hrousnout the test., The perisrmance of the
actuator was monitored by ecycling under load and measureceat
of insulation resistance on all povwer and control leads
periodically during the test,

¢. The operating conditicns oe which valve motor operators will
be subjected to zre within tested paraseters.

d. Aging-Limitorque staces in their report that no detrimental effects
were identified a3z a result of the testing saquence described above
and, therefore, is qualified for a 40-year life.

Preparad by:

Reviewed by:




TP NRC Contract No. NRC-03-79-118
Ul Frankiin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Assignment No. 13 5f

20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTaskNo. S19] 526

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4 ]

NOTES: "X" DENOTES APPROPRIATE NOTES

XXX 1. The Licensee has aot provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced

document(s). (Also see note A, page 5g)

Xxxx 2. The Licensee has not identified the class of t“= insulation
system used for the motor in the motorized valve actuator.

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

ZXXX 4. The Licensee has not identified the class of th2 insulation
system used for the motor-brake assembly (if applicable).

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

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

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

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

XXX 9. The Licensee has not established a qualified life estimate
for this motorized valve actuator based on technically
Justifiable methods and comservative assumptionms. (Also see note B,

10. The Licensee has stated that the only harsh parameter p#ge 5g)
that this motorized valve actuator is exposed to is radiationm.

11. Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to not affect this equipment
item. This equipment item is comsidered qualified for this
parameter.

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

NOTES:

The licensee has not established similarity between the installed

eruipment and the test specimen used in the referenced report(s). The

licensee has not provided a letter from the manufacturer which would

establish similarity via their records, nor have they sufficiently

described the installed equipment enough to allow similarity to be

established by other means (see page 5f). The licensee has not provided

the serial number for the actuator or motor, nor have they provided

the manufacturer's order number. This information would be necessaty'

to establish similarity through the manufactursrs records, In addition

to those items identified on page 5f, the licensee should also identify

the motor lead insulation material, the gear frame housing material,

the type of limit switch and the type of torque switch (inside or outside

containment). The licensee should be aware that Teflon has been used for

motor lead insulation material in some cases.

The licensee has claimed a qualified life estimate of 40 years based on

the testing performed in the referenced report(s). There was no basis

for the aging times and temperatures chosen for the thermal aging that

was performed. The licensee has provided no supporting analyses which

established a conservative qualified life estimate for this equipment

item. As the manufacturer has noted, the qualification of the seals,

gaskets and lubricants is inconsequential due to the fact that these

MVAs are not sealed units and do not depend on absolute sealing for

continued operability. This does not mean that these components should

not be replaced on a periodic basis as recommended by the manufacturer.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

Both the limit switch and the torque switch in these devices are usually

constructed of a phenolic material which would not experience significant

degradation due to thermal effects, However, the motor lead insulation

material is usually an organic compound and will suffer thermal degrad-

ation. The licensee should address this component, as well as any

motor-brake assemblies whi i may be installed, for both thermal sging

and radiation qualification. The licensee shouid be aware that Teflon

has been used in this application (i.e. motor lead insulation) in some

cases.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /S~

EQUIPMENT ITEM NO. 15

MOTORIZED VALVE ACTUATOR LOCATED IN THE ANNULUS

LIMITORQUE MODEL SMB; SIZE 000

REQUIRED OPERATING TIME: 1 YEAR

TER CHECKSHEET NO. 15

LICENSEE REFERENCE(S): 662

FUNCTION (PLANT ID): UPPER AND LOWER CONTAINMENT COCLERS SUPPLY AND DISCHARGE
ISOLATION VALVES (FCV-67-130, -i31, -133, -134, -138,
-139, -141, -142)

LICENSEE SUBMITTAL: SCEW(S): MEB 67-026 (TABLE 3.11-5/3)

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

R, 'r. RT, 2, H, cs/R)s, (R) (M1, M, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF AFPPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equiprent Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3y—3ci—34d

System Consideration Review B s at TR LR SR o

Equipment Environmental Qualificuation Review By, L,
59. Sh, H

Installed TMI Lessons Learned Implementation oGty

Equipment Summary

Maintenance and Replacement Schedule Summary TP
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /5

OF NSEE RESPONSES TO THE NRC SER - ONLY CHECKED ARE APPLICABLE:

x Tne Licensee (has/hae—ne+) provided a responss to the SER concerns.

_x. The Licensee (has/bae—mee) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

_A The L:censee has presented information which shows there are no
outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualificacion by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other (__ )

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

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

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)
I.a Qualified II.c Qualified Life Defic:ancy
I.b Modification IIl.a Exempt

III.b Not in Scope
II.b Not Qualified v Documentation Not Available
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