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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Muclear Regulatory Commission (Office of MNuclear
Reactor Regulation, Division of Operating Reactors) for technical assistance
in support of NRC operating reactor licensing actions. The technical

evaluation was conducted in accordance with criteria established by the NRC.

Principal contributors to the technical preparation of this report were

C. J. Crane, J. A. Murphy, K. E. Weize, D. J. Schmitz, and K. J. Ie~son of the
Franklin Research Center.

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

the technical preparation of this report through subcontracts with Franklin
Research Center.
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IDENTIFICATION OF PROPRIETARY INFORMATION

Some of the information in this technical evaluation report was shtained
All proprietary test reports
Checksheets

from manufacturers' proprietary test reports.
are identified as such in Section 6, References, of this report.
in Section 4 containing proprietary information have been replaced with a

checksheet page stating that the proprietary information has been removed.
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1. INTRODUCTION

1.1 PURPOSE OF THE EVALUATION
The purpose of this report is to:

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

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

0 evaluate licensees' qualification documentation of safety-related
electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate
qualification documentation of equipment within the scope of IE
Bulletin 79-01B, Supplement 3 (item 2) [9],* in accordance with
criteria established by the NRC in a manner identical to the
evaluation of all other safety-related electrical equipment.

1.2 SCOPE OF THE EVALUATION

The scope of this report is limited to the evaluation of environmental
qualification of electrical equipment that must function to mitigate the
consequences of a loss-of-coolant accident (LOCA) or high energy line break

(HELB) and whose environment is adversely affected by that event.

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

1-1
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With respect to TMI Action Plan Implementation, the scope of this report
is limited to those sections of NUREG-0737 [13] applicable to equipment having
an installation implementation date of January 1, 1981. Where applicable, a
review is to be performed on installed equipment with implementation dates

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

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

categories).

Qualification aspects not included within the scope of this evaluation

are:

0 seismic and dynamic qualification
0 equipment protection against natural phenomena

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

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

0 equipment located in plant areas whose environment is not adversely
affected by the design basis event

o equipment required to achieve and maintain cold shutdown.

1.3 GENERIC ISSUE BACKGROUND

Safety-related electrical equipment must be capable of performing design
safety functions under all normal, abnormal, and accident _onditions. The
purpose of equipment qualification is to provide tangible evidence that
equipment will operate on demand and to verify design performance, thereby

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

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

features, other postulated HELB locations may be associated with:

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

- the auxiliary feedwater (AFW) pump turbine

- the reactor core isolation cooling (RCIC) pump turbine
- the high pressure core injection (HPCI) pump turbine

- the isolation condenser

0 steam generator blowdown.

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

the 2quipment's ability to function in harsh environments resulting from DBEs.

Qualification criteria applied during the licensing of the older nuclear
power plants have been modified over the years, and specific industry
standards concerning qualification have been revised &s the design of reactor
systems has changed and as regulatory and operating experience has
accumulated. Examples of such standards are IEEE Standards 279-71, 323-74,
383-74, 317-76, 334-80, 381-77, 382-80, 535-79, 627-80, 649-89, and 650-79.
NRC NUREG documents 0413 and 0588 have been developed to address this topic.
In particular, NUREG-0588 (published for comment in December 1979 and reissued
as Revision 1 in July 1981) formally presented the NRC staff positions
regarding selected areas of environmental qualification of safety-related

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

- =3
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"Qualification of Class IE Safety Related Equipment."” The positions documented
therein are applicable to plants that are or will be in the construction
permit or operating license review process.

Although qualification standards and regulatory requirements have
undergone considerable development, all of the currently operating nuclear
power plants are required to comply with 10CFR50, Appendix A, General 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) 10CFR50 Appendix A,
General Design Criteria 1, 2, and 23 and (2) 10CFR50 Appendix B, Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,
Criteria III, "Design Control," and XI, "Test Control." These requirements
are applicable to safety-related equipment located outside as well as inside

containment.

The NRC staff has evaluated the licensees' equipment qualification
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 components were of
high industrial quality. After 1971, qualification was judged on the basis of
LIEEE Std 323-71; however, no regulatory guide was issued adopting this
standard. For plants whose SERs were issued after July 1, 1974, the
Commission issued Regulatory Guide 1.89, which in most respects adopted the
most recent standard, IEEE Std 323-74.

In November 1977, the Union of Concerned Scientists petitioned the NRC
Commissioners to upgrade current standards for the environmental qualification
of safety-related electrical equipment in operating plants. Subsequently, the
NRC staff instituted the Systematic Evaluation Program (SEP) to determine the
degree to which the older operating nuclear power plants deviated from current

(q.:'—_}g 1-4
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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 geparate 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
installation and environmental qualification documentation of specific

electrical equipment in all operating reactors.

On May 31, 1978, the NRC Office of Inspection and Enforcement issued IE
Circular 78-08, "Environmental Qualification of Safety-Related Electrical
Equipment at Nuclear Power Plants," which required all licensees of operating
plants (except those included in the SEP) to examine their installed
safety-related electrical equipment and ensure appropriate qualification
documentation for equipment function under postulated accident conditions.
Subsequently, on February 8, 1979, the NRC Office of Inspection and Enforce-
ment issued IE Bulletin 79-01, which was intended to raise the threshold of IE
Circular 78-08 to the level of Bulletin, i.e., action requiring a licensee
response. This Bulletin required a complete re-review of the environmental
qualification of safety-related electrical equipment as described in IE
Circular 78-08.

The review of the licensees' responses indicated certain deficiencies within
the scope of equipment addressed, definition of harsh environments, and adequacy
of support documenration. It became apparent that generic criteria were needed
for evaluating the electrical equipment environmental qualification for both SEP
and non-SEP operating plants. Therefore, during the second half of 1979, the
Division of Operating Reactors (DOR) of the NRC issued internally a document

entitled "Guidelines for Evaluating Environmental Qualificaticn of Class IE

Electrical Equipment in Operating Reactors" [5]. (The document is hereafter
-t s
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referred to as the "DOR Guidelines.") The document was prepared as a screening
standard for reviewing all operating plants, including SEP plants. It was
originally intended that the licensees evaluate their qualification documentation
in accordance with the DOR Guidelines. However, initial NRC review of this
documentaticn, which was compiled to support licensee submittals, revealed the
need for obtaining independent evaluations and for accelerating the qualifi-

cation reviaw program.

In October 1979, the NRC awarded Franklin Research Center a contract to
provide assistance in the "Review and Evaluation of Licersing Actions for
Operating Reactors," which included an assignment for review of equipment
environmental qualification documentatioa under SEP Topic III-12. The assign-
ment was to review equipment environmental qualification documentation and to
present the results in the form of a Technical Evaluation Report for the 11
Oldest plants (included in the SEP review). The plants included within the
assignment were the Palisades, Oyster Creek, Ginna, Haddam Neck, Yankee Rowe,
LaCrosse, and Big Rock Point plants and Zion Station Units 1 and 2, Indian
Point Units 2 and 3, Millstone Unit 1, Dresden Unit 2, and San Onofre Unit 1.
(This assignment was completed in April 1981.)

On January 14, 1980, the NRC Office of Inspection and Enforcement issued
the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE
Bulletin 79-01 and requested additional information on environmental qualifica-
tion of safety-related electrical equipment at operating facilities, excluding
the 11 facilities undergoing the SEP review. This Bulletin cited the DOR
Guidelines as the criteria to be used in evaluating the adequacy of the safety-
related electrical equipment qualification. The scope of the review was
expanded to include HELBs (inside and outside containment) in addition to
equipment aging and submergence. The NRC advised the licensees that the
criteria contained in the DOR Guidelines would be used in its review of
licensee submittals; NUREG-0588 would be used as a guide in cases where the

DOR Guidelines do not provide sufficient detail.

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

P 1-6
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On February 21, 1980, rhe NRC and representatives of the SEP Plant Owners
Group held an open meeting at NRC headquarters to discuss an accelerated review
program in accordance with the DOR Guidelines. Representatives of the Indian
Point Units and Zion Station also attended this meeting. The NRC formal.y
issued to all licensees represented at the meeting the DOR Guidelines document
which included a second document, "Guidelines for Identification of That
Safety Equipment of SEP Operating Reactors for Which Environmental
Qualification Is To Be Addressed" (5], 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
task force including a principal reviewer in each region and a task leader
from headquarters. The regional members were assigned responsibility for the
technical review of the licensees' responses tc 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 regi:nal
reviewers held meetings with the licensees in their respective regions, which
resulted in staff positions being issued in a supplement to IE Bulletin 79-01B
dated February 29, 1980.

In April 1980, the 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.

On May 23, 1980, the NRC issued Memorandum and Order CLI-80-21 [10],
specifying that licensees and applicants must meet the requirements set forth
in the DOR Guidelines and NUREG-0588 regarding environmental qualification of
safety-related electrical equipment in order to satisfy 10CFR50, Appendix A,
General Design Criteria, Section I, Criterion 4. This Order also established
that the SERs on this subject, to be prepared by the NRC staff, must be issued
on February 1, 1981 and that all subsequent actions to be taken by licensees
to achieve full compliance with the DOR Guidelines or NUREG-0588 must be
completed no later than June 30, 1982. The Memorandum and Order established
the DOR Guidelines and NUREG-0588 as acceptable interpretations of the General

1-7
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Design Criteria for an interim period. Rulemaking was provosed for the

purpose of establishing a permanent interpretation cf the General Design

Criteria.

The staff held regional meetings with the licensees and interested
parties during the week of July 13, 1980, The staff issued a second
supplement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetings, and two Orders. The Order dated May 30, 1980
required the licensees to comply with the previorsly issued Commission
Memorandum and Order of May 27, 1980 (CLI-80-21). The above orders required
the licensees to complete the tasks identified in IE Bulletin 79-01B no later
tiian November 1, 1980 to allow the staff to cuwps., -7 *» the February 1, 19281
date imposed by the Commission Order. The responses to the questions were
issued on February 29, 1980; and the second and third supplements to IE
Bulletin 79-01B, highlighting the staff positione 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
Ruport was to review the licensees' submittals to determine if safety-related
electrical equipment was reviewed for environmental qualification in
accordance with the DOR Guidelines and NUREG-0588 as required by IE Bulletin
79-01B. The NRC was to perform an audit of the qualification documentation
references as part of its Safety Evaluation Program. If discrepancies were
found, the audit was to be extended. The plants included within this
assignment were Nine Mile Point Unit 1, Millstone Unit 2, Salem Unit 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.

s 1-8
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Where additional qualification information was required, the licensees were

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

In May 1981, under the licensing action assistance contract, NRC
authorized Franklin Research Center to proceed with the review and evaluation
of the environmental qualification of safety-related electrical equipment
located in harsh environments, required for TMI Lessons Learned Implementation

on 71 operating plants.

In July 1981, the NRC conducted extensive meetings with the nuclear
industry to address concerns and questions regarding qualification of safety-
related equipment. In addition, the NRC provided licensees with detailed
information with respect to the format and expected content of the licensees'
90-day responses to the NRC SERs. Draft outlines of the following proposed
programs were aliso presented to the industry: environmental qualification of
equipment located in "mild" environments, seismic and dynamic qualification,

and environmental qualification of mechanical equipment.

On September 23, 1981, the NRC Commissioners considered a petition
(SECY-81-486) to extend the deadline for actions to be taken by licensees to
achieve environmental qualification of all safety-related equipment. On
September 30, 1981, the NRC Commissioners extended this deadline to the second

refueling outage after March 31, 1982.

In October 1981, the NRC authorized Franklin Research Center to inrclude
within the scope of the existing EEQ assignment (TMI Lessons Learned
Implementation Equipment) the evaluation cf licensees' resolutions of out-
standing issues related to equipment environmental qualification discussed in
the NRC SERs in accordance with NRC criteria. The assignment was to review
the qualification documentation and to present the results in the form of a
Technical Evaluation Report for 71 operating plants. (This report was devel-

oped within the scope of this assignment.)

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

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

- 1-9
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In February 1982, Proposed Revision 1 to Regulatory Guide 1.89,
"Environmental Qualification of Electric Equipment for Nuclear Power Plants,"
was issued for public comment. This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide
guidelines for meeting the NRC Commissioners proposed rule on equipment

qualification.

The final rule, "Environmental Qualification of Electri: Equipment for
Nuclear Power Plants," was subsequently issued on April 16, 1982 by the NRC
(to be published in the Federal Register) to clarify and strengthen the
criteria for environmental qualification of electrical equipment. The final
rule is to be incorporated into 10CFR50 as S~ction 50.49, "Environmental
Qualification of Electric Equipment for Nuclear Power Plants.”" The
significant features of the rule are:

0 Requalification of electrical equipment in accordance with the rule

will not be required for equipment qualified or being qualified in
accordance with the DOR Guidelines and IE Bulletin 79-01B or

NUREG-0588, provided the qualification program commenced within 90
days after the effective date of the rule.

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

0 A new section has been added, covering the qualification of equipment
located in mild environments.

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

On April 20, 1982, the NRC staff issued Generic Letter No. 82-09 [1l] to
all licensees, presenting the NRC's position and clarification of certain

aspects of the environmental qualification requirements.

1.4 SPECIFIC ISSUE BACKGROUND

On May 31, 1978, the NRC Office of Inspection and Enforcement issued IE
Circular 78-08, "Environmental Qualification of Safety-Related Electrical
Equipment at Nuclear Power Plants," which required all licensees of operating

plants to examine their installed safety-related electrical equipment and

e . 1-10
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ensure appropriate qualification documentation for equipment function undar
postulated accident conditions. Subsequently, on February 8, 1979, the NRC
Office of Inspection and Enforcement issued IE Bulletin 79-01, which was
intended to raise the threshold of IE Circular 78-08 to the level of Bulletin,

i.e., action requiring a licensee response.

On January 14, 1980, the NRC Office of Inspection and Enforcement 1ssued
the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE
Bulletin 79-01 and requested additional information on environmental
qualification of safety-related electrical equipment at operating facilities.

On March 15, 1980, CP&L provided the NRC with a submittal in response to
IE Bulletin 79-01B for the H. B. Robinson Steam Electric Plant Unit 2 [22].

On July 7, 1980, CPSL submitted to the NRC further information [1, 2] in
response to IE Bulletin 79-01B.

The NRC Office of Inspection and Enforcement performed (1) a preliminary
evaluation of the lLicensee's response, documented in a technical evaluation
report (TER) and (2) an onsite verification inspection (August 25-29, 1980) of
selected safety-related electrical equipment. The reactor coolant, safety
injection, auxiliary cooling, and heating, ventilation, and air conditioning
systems and electrical penetration assembly were inspected. All the equipment
inspected is located inside contaimment. The inspection verified proper
installation of equipment, overall interface integrity, and manufacturers'
nameplate data. The manufacturer's name and model number from the nameplate
data were compared to information given in the component evaluation work
sheets of the Licensee's report. The site inspection is documented in report
IE 50-261/80~20. No deficiencies were noted.

On November 21, 1980 [3, 4], CP&L submitted to the NRC Revision 1 and
Revision 2 to the previous response to IE Bulletin 79-01B.

On January 30, 1981 [14, 15), CP&L submitted to the NRC Revision 3 to the
previous response to IE Bulletin 79-01B.

The NRC issued a Safe’ r Evaluation Report (SER) to the Licensee on May
21, 1981 [16].

(,%\5) 3=3)

JL’GL Franklin Research Center



TER-C5257-511

On July 21, 1981, with NRC approval, FRC requested from CP&L additional
technical information regarding the 79-01B Revision 3 submittal [33]. On July
31, 1981, CP&L provided FRC with (1) Analysis of High Energy Line Break
Outside Containment, (2) 45-day response to I&E Bulletin 79-01B, (3) General
Plant Procedure No. 6, and (4) Reference 52 of CP&L's response to Supplement 3
to I&E Bulletin 79-01B [17].

Or August 31, 1981, CP&L transmitted to the NRC the response to the SER
[20].

Requests for qualification documentation were transmitted to the NRC on
November 24, 1981 [30], February 1, 1982 (31], and April 7, 1982 [32].

By letter dated March 1, 1982, CP&L stated that the most effi~.ient and
productive way to deal with the FRC request for qualification documents was to

have an audit/meeting with the NRC and FRC at Raleigh [24].

L 1-12
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2. NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

2.1 CRITERIA PROVIDED BY THE NRC

The screening guidelines used to evaluate the electrical equipment

environmental qualification program were:

o

o

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

(5]

NUREG-0588, Revision 1, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment," July 1981 [12].

Other appropriate references used in the review of the licensees'

electrical equipment environmental! qualification submittals are:

o

IE Bulletin 79-01B, "Environmental Qualification of Class 1E
Equipment," January 14, 1980; Supplement No. 1, February 29, 1980;
Supplement No. 2, September 29, 1980; and Supplemert No. 3, October
24, 1980 [6, 7, &, 9]

NUREG-0737, "Clarification of TMI Action Plan Requirements," November
1980 [13]. This document is applicable for the selection of equipment
for the evaluation of the environmental qualification of
safety-related electrical equipment located in harsh environments
required for TMI Lessons Learned Implementation. The scope of the
review is limited to equipment associated with specific sections of
NUREG-0737 which have an instnllation implementation date of January
1, 1981. Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if
adequately identified by the licensee.

2.2 STAFF POSITIONS AND SUPPLEMENTAL CRITERIA

The NRC identified the following staff positions and supplemental

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

2.2.1

Requirements and Applicable Criteria

Items 3 and 17 of Supplement 2 to IE Bulletin 79-01B [8] describe the

application of the DOR Guidelines and NUREG-0588 to operating reactors (ORs),

lr]»:\:-\\ 2"1
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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
guidelines?"

[NRC Answer to Question 1]

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

TABLE 1
REQUIREMENTS
ORs OLs cPs
CP SER CP SER

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

USE NUREG-0588 NUREG-0588 NUREG-0588 NUREG~0588

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

REPLACEMENT COMPONENTS
USE NUREG-0588 (CAT. I)

All plants licensed after May 23, 1980, shall conform to NUREG-05°8. In
accordance with Regulatory Guide 1.89, all such operating licenses for
facilities whose construction permit SER is dated July 1, 1974 or later,
are to be reviewed against IEEE Std. 323-1974. Thus, for these licensees,
the operating license applicant is to qualify equipment to the Category I
column in NUREG-0588. For operating licenses issued after May 23, 1980,
whose construction permit SER is dated before July 1, 1974, rhe operating
license applicant is to qualify equipment to at least Category II column
of NUREG-0588; unless the licensee made commitment in the construction
permit record to use the 1974 standard, or unless the operating licensee
application record indicates that the 1974 standard is to be used, in
such cases Column I of NUREG-0588 is to be used.

While there are differences between the Categery II column of NUREG-0588
and the DOR guidelines, the differences are in details and in the

o -3
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optional part of the documents. The mirim'm requirements set forth by
thnese documents are general and compatible. Thus, the minimum standards

set by either of the two documents are equally applicable to ORs and
NTOLs."

[Question 17]

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

[NRC Answer to Question 17]

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

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

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

The NRC requested an evaluation of the environmental qualification of
safety-related electrical equipment located in harsh environments required for
TMI Lessons Learned Implementation in accordance with criteria established by
the NRC in a manner identical to the evaluation of all other safecy-related
electrical equipment. Additionally, Item 21 of Supplement 2 to IE Bulletin
79-01B [8] states:

"TMI Lessons Learned instrumentation will be considered in the February 1,

1981 SER. This equipment is subject to the same requirements as other

salety-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 [9] states:

"IEB 79-01B required a 90 day response which was due in mid-April 1980.
Supplement | (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 no change in
staff position regarding the scope of the review. However, since the
staff position on this issue was unclear the following will apply:

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

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

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

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

2.2.3 Equipment Not in the Scope of the Qualification Review

Supplement 2 of IE Bulletin 79-01B [8] 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
[9] permicts 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 required to achieve and maintain the plant in a cold
shutdown condition. Since the issuance of Supplements 2 and 3, the NRC has
determined that the review of environmental qualification for this equipment

is not within the scope of the present review program.
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2.2.4 Clarification of Qualification Requirements

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

For pressurized water reactors (PWRs), the DOR Guidelines state that the
containment temperature and pressure ccnditions as a function of time should
be based on the most recent NRC-approved service conditions specified in the
Final Safety Analysis Report (FSAR) or other licensee documentation. In the
specific case of pressure-suppression type containments, the following minimum
high temperature conditions may be used: (1) boiling water reactor {BWR)
drywelle -~ 340°F for 6 hours and (2) PWR ice condenser lower compartments --
340°F for 3 hours. As stated in Supplement 2 to IE Bulletin 79-01B (8],
"these values are a screening device, per the Guidelines, and can be used in
lieu of a plant-specific profile, provided that expected pressure and humidity

conditions as a function of time are accounted for."

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

spray on required equipment should be assessed.

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

containment.

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

Equipment submergence (inside or outside containment) should be addressed
where the possibility exists that submergence of equipment may result from
HELBs or other postulated occurrences. Supplement 2 to IE Bulletin 79-01B [8]

provides the following additional criterion: If the equipment satisfies the
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guidance and other requirements of the DOR Guidelines or NUREG-0588 for the
LOCA and HELB accidents, and the licensee demonstrates that its failure will
not adversely affect any safety-related function or mislead the operator after
submergence, the equipment can be considered exempt from the submergence

portion of the qualification requirements.

2.2.4,3 Simulated Service Conditions and Test Duration
(DOR Guidelines Section 5.2.1)

The Guilelines require that the test chamber environment envelog the
required service conditions for a time equal to the period from the initiation
of the accident until the service conditions return to normal. Supplement 2

to IE Bulletin 79-01B (8] provides the following additional criterion:

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

2.2.4.4 Test Sequence
(DOR Guidelines Sectiom 5.2.3)

Supplement 2 to IE Bulletin 79-01B [8] provides the following additional

criteria:

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

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

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

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

=
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2.2.4.5 Radiation
(DOR Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitem 2)

Supplement 2 to IE Bulletin 79-01B [8] 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 te-m when considering
LOCA events inside containment (100% noble gases/50% iodine/1%
particulates). These methods consider the radiation source term
resulting from an event which completely depressurizes the primary system
and releases the source term inventory to the containment.

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

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

NUREG-0588 also provides the radiation source term to be used for
qualifying equipment following non-LOCA events both inside and outside
containment (102 noble gases/10% iodine/0% particulates).

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

considerations:
LOCA Non-LOCA HELB
Outside Containment NUREG-0578 NUREG-0588
(100/50/1 (10/10/0
in RCS) [*] in RCS)
Inside Containment Larger of
NUREG-0588 NUREG-0588
(100/50/1 (10/10/0
in containment) in RCS)
or
NUREG-0578
(100/50/1
in RCS)

*The numbers in parentheses represent X noble gases/” iodine/% particulates.
RCS means reactor coolant system.
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Gamma equivalents may be used when consideration of the contibutions of
beta exposure has been included in accordance with the guidance given in
the DOR Guidelines and NUREG-0588. Cobalt 60 is one acceptable gamma
radiation source for environmental qualification of safety-related
equipment. Cesium 137 may also be used."

2.2.5 Additional Clarification of Qualification Requirements

The 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 [11] presenting
staff positions on certain aspects of the qualification requirements. Generic
Letter No. 82-09 states:

"1. Operator Display Instrumentation

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

A. All display instrumentation referenced in the emergency procedures
need not be identified. The NRC requires that licensees need only
identify and have available qualification documentation on those
operator display instruments which are safety-related (see Question
2). If licensees have previously supplied a listing of all display
instrumentation referenced in emergency procedures, licensees may
identify (such as by the use of an *) which of those instruments are
safety-related. The staff will defer review of the basis for this
safety-related classification until other NRC activicies! have
been implemented. When these other activities are implemented,
additional instruments presently not requiring qualification may
require upgrading to a safety-related status and/or may require
qualification. Licensees will be required at that time to qualify
this instrumentation in accordance with the following criteria:

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

lguch activities include preparation of new emergency procedures
(NUREG-0799), control room design reviews (NUREG-0700), and upgrading of
accident monitoring instrumentation (Reg. Guide 1.97 and NUREG-0737).
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For new or upgraded instrumentation with a required operation date
after the equipment qualification deadline, qualification must be
accomplished prior to equipment operation and plant acceptance.

Safety-Related Bguigggnt

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

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

Replacement Parts

Please clarify the NRC requirements on replacement parts.

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

Situations may arise in which upgrading to NUREG-0588, Category I of
replacement equipment qualified to NUREG-0588, Category II or the
DOR Guidelines will not be compatible with overall station safety
and performance goals. Licensees must review such situations on a
case-by-case basis and determine that 'sound reasons to the
contrary' do, in fact, exist which warrant the use of replacement
equipment (not necessarily in-kind) qualified to the DOR Guidelines
or NUREG-0588, Category II. For equipment located in a harsh
environment, licensees' procedures must provide for documentation
and substantiation of such determinations.
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Conditions which reflect sound reasons why qualification standards
for replacement of equipment in a harsh environment need not be
upgraded to NUREG-0588, Category I include the following:

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

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

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

4. Replacement equipment qualified to NUREG-0585, Category I
standards would require significant plant modifications to
accommodate its use.

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

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

5. Submergence Outside Containment

Q. For equipment qualification purposes, what are the staff requirements
concerning submergence of equipment outside containment?
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A. The Staff requires that the licensee submit documentation on the
qualification of safety-related equipment that could be submerged due
to a high energy line break outside containment.

6. Radiation

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

A. No. This screening value is applicable only to PWRs with dry type
containments. However, for PWRs with dry type containments, the
licensee may choose to use plant spe:ific 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 are
conservatively performed. In order to assure that the methodologies
are appropriate, the Staff requests two component specific sample
calculations (one for inside and one for outside containment), and a
brief written description of each of the methodologies used, their
application and associated conservatisms. Such sample calculations
and a statement by the licensee that the values of radiation exposure
of components so derived are appropriate for environmental
qualification of equipment will satisfy the Staff's concern on the
'Radiation Specification Value' used during the qualification reviews.

7. Containment Service Conditions

Q. Must the Staff value (identified in the SERs) of Tgyp 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 alternative to the NRC staff's temperature criterion used "
for the service conditions must base that service condition on the
FSAR analysis or other NRC approved analysis, prcvided 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 rcquxreuants of
the DOR Guidelines or Category II of NUREG-0588, for those pieces of
equipment tested prior to May 23, 1980, the test data and analysis
may be used to qualify the equipment to the requxred operatxng time
plus an appropriate margin., The one hour margin requirement need not
be applied. However, subsequent failures should be shown not to be
detrimental to plant safety.

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

Aging

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

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
qualexed life, in accordance with the provisions in IEEE 323-1974,

is required for equipment, xncludxng teplacenent parts, qualified to
Category I of NUREG-0588 that is located in a harsh environmeant.

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

In plants subject to the qualification requirements of either the DOR
Guidelines or NUREG-0588 Category II, for equipment that has been
identified as being susceptible to sxgnxfxcant degradation due to
thermal and radiation aging, the schedule for inspection of and/or
replacement of the susceptible componeants in that equipment must be
incorporated into the preventive maintenance and surveillance
programs, and that information should be incorporated into the system
component evaluation worksheets (SCEWS). For other equipment, the
aging column in the SCEWS should be marked 'No Known Susceptibility'."
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3. METHODOLOGY USED FOR THE EVALUATION

3.1 INTRODUCTION

As discussed in Section 1.3 of this report, the NRC issued Safety
Evaluation Reports (SERs) on environmental qualification of safety-related

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

The SERs identified various equipment qualification deficiencies as

indicated below:

LEGEND: DESIGNATION FOR DEFICIENCY

R = Radiation M - Margin
T - Temperature I - HELB Evaluation Outside
QT - Qualification Time Containment Not Completed
RT =~ Required Time QM - Qualification Method
P - Pressure RPN - Equipment Relocation or Replacement,
H = Humidity Adequate Schedule Not Provided
CS =~ Chemical Sprav EXN - Exempted Equipment Justification
A =~ Material Aging Evaluation, Inadequate
Replacement Schedule, Ongoing SEN - Separate Effects Qualification
Equipment Surveillance Justification Inadequate
S =~ Submergence QI - ualification Information Being
(R) = Licensee has committed Deve loped
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 davs

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

qualification documentation of safety-related electrical equipment, including
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TMI Lessons Learned Implementation equipment, located in harsh environments in
accordance with criteria escablished 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, Carol ina Power and Liesht Company, provided a response to
the SER and additional qualification information in its submittals [17, 20] to
the NRC for the Robinson Unit 2 Nuclear Power Plant.

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

relative completeness of the Licensee's submittals:

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

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

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

o Determine whether the Licensee revised the environmental parameters.

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

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

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

environmental service conditions was grouped together and designated an

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

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

review.

Appendix A contains the environmental service conditions for each
location. Appendix B contains the tabulation of the equipment items,
locations, function, plant identification numbers, required operating time,
and applicable qualification documentation references. Appendix C lists the
plant systems identified by the Licensee and the NRC as being 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 1 criteria

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

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

o the Licensee's analysis ard/or justification of qualification
0 Licensee-proposed correct.ve action for qualification deficiencies
o the Licensee's equipment/part replacement 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.

3+3

Uﬁﬂi Franklin Research Center

A Dmision of The Frankiin institute



TER-C5257-511

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 qualification of
safety-related electrical equipment lccated 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 (sees Section 2
of this report) in a manner identical to the evaluation of all other safety-
related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment associated with those sections of NUREG-0737 which have
an equipment installation implementation date of January 1, 1982 (sections are
identified below). Where applicable, a review was to be performed on
installed equipment with implementation dates after January 1, 1981 if
adequately identified by the licensee.

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

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

I1.E.1.2 (PWR/1-1-81) Auxiliary Feedwater System Automatic Initiation and
Flow Indication

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

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

I1I.F.2 (PWR/1-1-81) Instrumentation for Detec:ion of Ina.eq:ite Core
Cooling

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

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)
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I1.K.3.12 (PWR/W/1-1-81) Anticipatory Reactor Trip upon Turbine Trip
IT.K.3.13 (PWR/GE/7-1-81) Separation of HPCI and RCIC Initiation Signals

I1.K.3.15 (BWR/GE/7-1-81) Prevention of Spurious Isolation of HPCI and
RCIC Systems

I1.K.3.19 (BWR/GE/7-1-81) Interlock on Recirculation Pump Loop

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

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

Instrumentation (If Hardware Changed Out)

Licensees whose plants were included within the NRC Systematic Evaluation
Program received a Technical Evaluation Report (TER) in addition to the SER.
The TER was based on a review of equipment envirommental 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 1, Dresden Unit 2, and San
Onofre Unit 1. For these plants, the evaluation presented herein is based on
(1) the result of the initial TER, (2) the Licensee's response to the NRC SER
and the TER, and (3) the Licensee's updated EEQ submittal(s).

TERs were also developed for the following plants: Nine Mile Point Unit
1, Millstone Unit 2, Salem Unit 1, Browns Ferry Units 1, 2, and 3, Brunswick
Units 1 and 2, Hatch Units 1 and 2, Dresden Unit 3, and Quad Cities Units 1
and 2. The objective of those TERs was to review the Licensee's submittals to
determine if safety-related electrical equipment was reviewed for envirommental
qualification by the Licensee in accordance with the DOR Guidelines and
NUREG-0588 as required by IE Bulletin 79-01B. For these 13 plants and all
other plants, excluding the 14 plants associated with the Systematic Evaluation
Program, the evaluation presented herein is based solely on (1) the Licensee's
response to the NRC SER and (2) the Licensee's revised EEQ submittal(s).

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

Licensee provided an adequate response to the SER concerns (and TER concerns,
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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 NRC criteria and requirements. Technical data or test results that

satisfy the qu-.ification criteria are not discussed herein.

The evaluation presented in Section 4 of this report includes completed
equipment envirommental qualification review checksheets (partially
handwritten) which compile both the technical information necessary to conduct
the review and the results of the evaluation. Parameters listed on these
checksheets were derived from the appropriate NRC screening criteria. The
evaluation of each equipment item includes several checksheet pages. Only
those checksheet pages necessary to complete the evaluation for each equipment
item are included in this report. A complete listing of the checksheet pages
is shown on the bottom of Checksheet la, reproduced here as Figure 3-1.

The checksheets contain the following information:
o Equipment item information (see Figure 3-1), for example:

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

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

Licensee Reference 839

Required Operating Time: 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 SER (see Figure 3-1)
Licensee's response to the SER
Licensee's statements and rationale for qualification

Licensee's corrective action and replacement schedule

o © © o o

Evaluation of qualification including identification of all
deficiencies

o Evaluation of system considerations presented by the Licensee as a
rationale for excluding equipment from qualification.
The results of the evaluation are summarized on Checksheet 2 (Equipment

Environmental Qualification Summary Form) for each equipment item. Checksheet
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1miﬁ.> NRC Contract No. NRC-03-79-118

Frankiin Research Center FRC Project No. C5257 Page
A Dvision of The Frankiin instrute FRC Assignment No. 13 la
20th and Race Strees. Phila.. Pa. 19103 215) 4481000 | FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. __

Equipment Item No. 1

Solenoid Valves Located in Turbine Building (Area #7)
Automatic Switch Co. (ASCO) Model LB8300B61U
Actuates Feedwater Control Valves (V-4269, V-4270)
Lice” yee Reference 1617

Required Operating Time: Short term (SI signal)

TER Checksheet No. 1

Reference 59, Sectiom 4.5.2.6

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

(

NALION FOUR DHE o D

Section ] of this TER for Legend)

R, T, Qv, Ri, P, H, CS, A, 8§, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHESTS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1ib
Fquipment Environmental Qualification Summary Forms 2
Licensse Response to NRC SER 3a, 3, 3¢, M4
4a

System Consideration Review s 4b, 4c, 44, de, 4t

Equipment Environmental Qualification Review Sa, 5b, S5c, 54, Se, 5f,
Sg, Sh, 5i, 53

Installed TMI Lessons Learned Implementation 6a, 6b
Equipment Summary

#sintenance and Replacement Schedule Summary 7a, 7o, 7¢

Figure 3-1, Sample Checksheet Page la
"Equipment Item"
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2 specifically identifies any qualification deficiencies determined by the
evaluation and identifies the NRC qualification category to which the equipment
item wcs assigned. A sample Checksheet 2 is presented in Figure 3-2.

All informatiorn was reviewed fec+~ conformance to the NRC criteria
referenced in Section 2 of this report. As request:d by the NRC, all appli-
cable and available qualification documentation associated with the overall
Equipment Environmental Qualification (EEQ) program was used by .he reviewers,
whether referenced by the Licensee or not.

Upon completion of the review for each equipment item, an overall
evaluation of the component and a specific conclusion with respect to its
qualification was developed. Based on the evaluation, each equipment item was
assigned to one of the generic qualification categories provided by the NRC.
The NRC category descriptions are presented in Section 3.3 of this report.

3.3 NRC QUALIFICATION CATEGORIES AND DEFINITIONS

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

This category includes equipment items which are fully acceptable on
the basis that all gpplicable criteria defined in the DOR Guidelines or
NUREG-0588 are (1) satisfied and the equipment has been found to be
qualified or (2) sufficient information has been presented to determine
that deviations from the criteria are acceptable or insignificant.

o NRC Category I.b
EQUIPMENT FOR WHICH DEVIATIONS FROM THE DOR GUIDELINES OR NUREG-0588 ARE
JUDGED CONDITIONALLY ACCEPTABLE PROVIDED THAT SPECIFIC MODIFICATIONS ARE

MADE

This category includes equipment items that do not satisfy one or more
of the applicable criteria defined in the DOR Guidelines or NUREG-0588;
however, the Licensee has stated that specific modifications will be made
on or before a designated date. This equipment is considered by NRC to be
conditionally acceptable provided that the specific modifications are made
by the Licensee. When the modifications are completed as proposed, the
Licensee states cthat the equipment will satisfy all applicable NRC
requirements. Examples of specific modifications are (1) replacement of
unqualified equipment with qualified equipment, (2) equipment hardware

4:3) 3-8
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.@; NRC Contract No. NRC-03-79-118

Frankiin Research Canter FRC Project No. C5257 Page
A Diamon of The Franaiin | venitute FRC Assignment No. 13 2
20t and Race Strests. Phila . Pa. 19103 (215) 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ___

DESIGNATION:
NRC_REQU]REMENTS =

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

© Peak Temperature Adequate

© Peak Pressure Adequate

© Duration Adequate

© Required Profile Enveloped Adequately

0 Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Sitisfied
Criteria Regarding Test Pailures or Severe Anocmalies

(If Any) Satisfied

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

E

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification e e
Il.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 Eq.lpment Exeapt From Qualification
I1I.0 Equipment Not in the Scope of the Qualification Review o
v Documentation Not Made Available

Figure 1-2. Sample Checksheet Page 2
"Equipment Environmental Qualification Summary Form"
P 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) eauipment relocation to a
mild 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 QUALIFIET IN ACCORDANCE WITH THE
DOR GUIDELINES OR NUREG-(588

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 socumentation indicates signifi-
cant deficiencies, which can be categorizea as follows: (1) appropriate
documentation reflecting qualification has not been cited and made available
for review by the Licensee and there is no knowledge of applicable docu-
mentation; (2) the Licensee is awaiting qualification from the equipment
vendor; or (3) the qualification documentation indicates significant
deficiencies; however, where testing was conducted, no reported failures or
severe anomalies were observed which would unquestionably affect the
ability of the equipment to perform its design basis safety function(s).

NRC Category II.b
EQUIPMENT THAT IS UNQUALIFTED

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

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

This category includes equipment items that are acceptable on the basis
that all applicable criteria defined in the DOR Guidelines or NUREG-0588
are satisfied with the exception of the qualified life criterion. The
Licensee (1) has not evaluated qualified life or replacement schedule, (2)
has not adequately evaluated qualified life or replacement schedule, or (3)
has not adequately intepreted qualified life in terms of calendar time.
[Note: The component replacement schedule discussed in Section 7.0 of the
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DOR Guidelines is, in effect, a qualified life. It is not essential to use
the term "qualified life,” but the replacement schedule must be justified.]

NRC Category III.a
EQUIPMENT THAT I€ EXEMPT FROM QUALIFICATION

This category includes equipment items that are exempt from
qualification on the basis that (1) the equipment does =.at provide a safety
function (i.e., should not have been included in the equipment lis’.
submitted by the Licensee), or (2) the speczific 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 degrade the ability of qualified equipment to perform its required
gsafety-related function.

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

This category includes equipment items addressed by the Licensee in the
equipment envirommental qualification submittals which are (1) required to
achieve and maintain the plant in a cold shutdown condition or (2) located
in a mild environment. Supplement 2 of IE Bulletin 79-01B permits
deferment of the review of envirommental 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 eavirommental 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 originzlly permitted deferment
until after February 1, 1981 of the qualification review of equipment
located in a mild enviromment or required to achieve and maintain the plant
in & 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 qualification
documentation in accordance with the requirements of the DOR Guidelines
or NUREG-0588 has been cited by the Licensee as evidence of qualifica-
tion; however, this documentation has not been made available for review.
Therefore, a conclusion cannot be reached with respect to qualification of
this equipment.
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3.4 TIMPLEMENTATION GUIDE FOR FULFILLING NRC CRITERIA

The NRC has requested that a detailed implementation guide for fulfilling
NRC criteria be prepaved as part of this assignment. The implementation guide
will present a fully detailed discussion of the principal qualification
criteria presented in the DOR Guidelines and NUREG-0588. The primary emphasis
wili be to clarify technical points, eliminate possible misconceptions, and
clearly provide definitive guidance to enable licensees to understand and
resolve, in an expeditious manner, qualification deficiencies identified as a
result of this TER. The implementation guide (TER-C5257-532) has be~n
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.
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4. TECHNICAL EVALUA1ION

4.1 INTRODUCTION

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

actions.

The evaluations are based on the available qualification documentation
provided by the Licensee, complemented in several cases by other relevant
technical information. The major qualificacion 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 the environmental qualification of the equipment

items are presented in Section &4.4.

-
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4.2 SUMMARY OF THE EVALUATION

The following tabvlations 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 aquipment items assigned to each NRC

qualification category as a result of the evaluation.

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

specific qualification deficiency.

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

deficiency.

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

category, and (3) the Licensee-proposed corrective action.
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TABLE 4=-1
NUMBER OF EQUIPMENT ITEMS IN EACH QUALIFICATION CATEGORY

NUMBER OF
NRC CATEGORY EQUIPMENT
CATEGORY DESCRIPTION ITEMS

I"I8".8.'8’8..888888838'8888lt!ltl.888.8'833883'88883888'8838’2.888.8'.:8.8888

t.‘ EQUIPM:NT QUALIFIED-.----------...---...-..----...-------.. 6
( EQUIPMENT ITEM NO(S).: 2, 3, 4, 26, 27, 28 )

I.b EQUIPMENT QUALIFICATION PENDING MODIFICATION==wececcccccccens 5
( EQUIPMENT ITEM NO(S),: 19, 20, 21, 31, 32 )

I1.A EQUIPMENT QUALIFICATION NOT ESTABLISHEDweweescccecccccccces 12
CQUIPMENT ITEM NO(S).: i, S, 6, 7, 8, 9,
10, 11, 18, 22, 23, 25 )

xx.a EQUlPMENT NOT QUALIFxED..----------.----.--------.-.-..--.u 5
{ EQUIPMENT ITEM NO(S).: 12, 13, 148, 39, 16, 17 )

I1.C EQUIPMENT SATISFIES ALL REQUIREMENTS EXCEPT
QUALIFIED LIFE OR REPLACEMENT SCHEDULE JUSTIFIED=eecscccces 2
[ EQUIPMENT ITEM NO(S).: 29, 30 )

III.A EQUIPMENT EXEMPT FROM QUALIFICATION=wsecccccccccccccncannan 0
ITI.B EQUIPMENT NOT IN THE SCOPE OF THE REVIEWswessccccccenccccces 0

IV DOCUMENTATION NOT MADE AVAILABLE=wescmccnccvacvacccnacannces 1
[ EQUIPMENT ITEM NO(S).: 24 )

TOTAL 32

R T
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TABLE 4=2
QUALIFICATION DEFICIENCY SUMMARY

NUMBER OF

DEFICIENT

EQUIPHMENT
NRC REQUIREMENT ITENMS

SIS IS SIS ESE S SEE SIS SIS S IS E S SSS I SSS SIS SSESsSSISSSSSSLsssIZsSsS=s==

1. ODOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATE=eeweccccscees 11
[ EQUIPMENT ITEM NO{(S).: 1, 8 6, 7, 8, leo,
17, 18, 19, 22, 23 )

2. ADEQUATE SIMILARITY BETWEEN EQUIPMENT AND
TEST SPECIMEN EgTABLIsHED-----.-----.---.--....-.--..---.. 10
[ EQUIPMENT ITEM NO(S).: Ve W 9 10, 13; 46,
22, 23, 31, 32)

3., AGING DEGRADATION EVALUATED ADEQUATELY=wwescsccccccccscccs 19
[ EQUIPMENT ITEM NO(S).: S, 6, 7, 8, 9, 10,
‘1' 12, 130 1‘. 15' 16' 17' 18. 220 23' 25. 29' 30 ]

4, QUALIFIED LIFE OR REPLACEMENT SCHEDULE
ESTABLISHED (IF REQUIRED)=wwcsccssccncsmcsenssnransencanns 19
[ EQUIPMENT ITEM NO(S).,.: S, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 22, 23, 25, 29, 20 ]
S. PROGRAM ESTABLISHED TO IDENTIFY AGING DEGRADATIONeeecceccee 8
( EQUIPMENT ITEM NO(S).: S, 6, 7, 8, 16, 17,
22, 23 )
6. CRITERIA REGARDING AGING SIMULATION
B REQUIRED)-.--..--.--~---.--.----..-...---.---...- 4
( SQUIPMENT ITEM NO(S),.: Ss &, 16, 17 1}
7. CRITERIA REGARDING TEMPERATURE/PRESSURE EXPOSURE:
A. « PEAK TEHPERATURE ADEQU‘TE.-o--..--o-------..--.- 0
B. - PEAK DRESSURE ADEQUATE-----.....-------..-.-.-.- )

C. - DUPAT!ON ADEQUATE------.---OQQ-o-.---.-----.---- 3
{ EQUIPMENT ITEM NO(S).: 16, 17, 25 )

O. = REQUIRED PROFILE ENVELOPED ADEQUATELYeweeececcccas 4
[ EQUIPMENT ITEM NO(S),: 16, 17, 18, 25 ]

4=4
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Table 4-2 (Cont.)

QUALIFICATICM DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT
NRC REQUIREMENT ITEMS
PR RIS EEISR RIS IS SIS NIT I ST ISCSESNSSSNSSSSSSSSsSsSSssssssSs========

£, = STEAM EXPOSURE (IF PZQUIRED) ADLQUATEeeeeccecccuee 0

8, CRITERIA HEGARDING SPRAY SATISFIED“wevesteccncccscaccscace 4
f EQUIPMENT ITEM NO(S).: 16, 17, 18, 25 ]

9. CRITERIA REGARDING SUBMERGENCE SATISFIED=e=-erccccccccccces 3
[ EQUIPMENT ITEM NO(S).: 13, 16, 17 ]

10, CRITERIA REGARDING RADIATION SATISFIElvewececccacsncccccces 2
{ EQUIPMENT ITEM NO(S),.: S, ¢ 1]

11, CRITEPIA REGARDING TEST SEQUENCE SAT[SFlED=weeccccccccccccs 8
( EQUIPMENT ITEM NO(S).: 5, 6, 12, 13, 14, 15,
16, 17 )

12, CRITERIA REGARDING TEST FAILURES OR SEVERE ANOMALIES
(IF ANY) SATXSFIED--.--------.-¢-¢.--...---.---------.- 4

¢ EQUIPMENT ITEM NO(S).: 12, 13, 14, 15 )

13, CRITERIA REGARDING FUNCTIONAL TESTING SATISFIEDewecccccccs 3
( EQUIPMENT ITEM NO(S),: 16, 17, 18 )

14, CRITERLA PEGARDING INSTRUMENT ACCURACY SATISF(EDeeeccccces 6

{ EQUIPMENT ITEM NO(S:.,.: 9, 10, 11, 1¢é, 17, 18 ]
1%, TEST DURATION MARGIN (1 HOUR ¢ FUNCTION TIME) SATISFIEDe=e 1
{ EQUIPMENT ITEM NO(S).: 6 ]

L%e CRITERIA REGARDING MARGINS SATISFIED (NUREG=0583, CAT. 1)e 6
[ EQUIPMENT ITEM NO(S),: 12, 13, 14, 15, 16, 17 )

i ittt S F E P E S 3 F N T 83838888:’.’38383‘.‘.;"—’::33233::8:38338888333::3833332:3:823
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TABLE 4=-3

LICENSEE CORRECTIVE ACTION SUMMARY

NUMBER OF
CORRECTIVE ACTION EQUIPMENT
DESCRIPTION ITEMS

I'l.38.’38.888338888388888838833S8388’833’383888838.3883888888883!888'3:8:.38882
1. EQUIPMENT REPLACEMENT WITH QUALIFIED EQUIPMENT=eeesccccmccccecs 0
2, EQUIPMENT MODIFICATION==seccccccccccnccccsaccnnanscancss saceane 0
3. EQUIPMENT RELOCATION ABOVE SUBMERGENCE LEVEL===eeescccecccsccens 0
4. RELOCATE OR SHIELD EQUIPMENT FROM RADIATION SOURCEse=s=eecceccccse 0
S. VERIFY QUALIFICATION BY ADDITIONAL TESTING/ANALYSISe=eesccccces 0

6., EQUIPMENT RELOCATION TO A MILD ENVIRONMENT=escccccccccccanccane 0

7. QUALIFICATION TESTING OF EQUIPMENT IN PROGRE Seweecccccccccaces 4
[ EQUIPMENT ITEM NO(S).: 20, 21, 31, 32

8, OTHER (FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPMENT ITEMS)== S
[ EQUIPMENT ITEM NO(S).: 13 13, 34, 1% 19 )

SCHEDULE FOR COMPLETION OF CORRECTIVE ACTION(S) HAS BEEN
PROVIDED (SEE SPECIFIC EQUIPMENT ITEM FOR COMPLETION JATE)ewscececwe 0

83.8388.’:8'8838838:3838888883SI’:833838383838883883833:88:88828338333:838388883
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EQUIPMENT FNVIRONMENTAL QUALIFICATIOUN SUMFARY FORM

TSR RITEIIEESZIZEIl IENSISSSIAESIISSTIIITETITTIINC

/

SIS EERLNISEZEISTIEISIZEETERERS

| FRC FQUIPMENT JTFM NUNBFRS

SIS E IS IR ISR IS SEIERIN TS ESSSECSERSTSNSERED

|001100210031004100S51006)0C 73""“!"“32“1"“‘I|""I?!f‘"!"n‘!"lsl
SIS s TR I NI I TN E NI TSNS ESESINSSREISSRASEEIRSENERS  ITSTTTI ISR AR SRR R 2R R R A 22 2 2 R R R R S R R R R R0 B2 0 B b 2 Sr3EeTEEZITRTTISER
Y MRC REQUIREMENTS (VESIGNATION: X DEFICIENCY) ! ! ! ! ! : ! ! ! ! ! : 1 !

el S s s n - 1 i 1 }
! i

L,?"!.i(‘;j

1. DOCUMENTED EVIDENCE OF GUALIFICATION ADEQUATT cccccccenr Secewsces] X
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4.3

TER-C5257-511

METHODOLOGY USED BY THE LICENSEE

This section includes observations concerning the Licensee's

qualification methodology presented in “he response [20] to the NRC SER.

4.3.1 Completeness of Safety-Related Equipment List

Section 3.1 of the NRC SER [16] identified the following concern:

"Display instrumentation which provides information for the reactor
operators to aid them in the safe handling of the plant was not
specifically identified by the licensee. A complete list of all display
instrumentation mentioned in the LOCA and HELB emergency procedures must
be provided. Equipment qualification information in the form of summary
sheets should be provided for alli components of the display
instrumentation exposed to harsh environments. Instrumentacion which is
not considered to be safety related but which is mentioned in the
emergency procedure should appear on the list. For these instruments,
(1) justification should be provided for not considering the instrument
safety related and (2) assurance should be provided thdt its subsequent
failure will not mislead the operator or adversely affect the mitigation
of the consecuences of the accident. The environmental gqualification of
post-accident sampling and monitoring and radiation monitoring equipment
is closely related to the review of the TMI Lessons-Learned modifications
and will be performed in conjunction with that review."

In response to this concern, the Licensee stated [20]:

"The reference to display instrumentation requirements within the SER
appears to limit the current need to instrumentation within the harsh
environment and/or as mentioned in the LOCA and HELB emergency
procedures. Instrumentation within harsh environment would be limited to
those transmitters, switches, and RTD's already reported on SCEWS.

At present, CP&L is to develop new Emergency Instructions incorporating
TMI emergency guidelines as part of a TMI action item requirement. These
new instructions are scheduled for 1983 implementation. When reviewed
and accepted for plant operational use, they will be reviewed for
components and display instrumentation within plant harsh environment.

If new instrumentation is required to meet these emergency procedures or
if additional instrumentation is referenced by these procedures, a list
will bSe compiled and SCEW's provided to the NRC."

It is concluded that the Licensee has satisfactorily responded to the SER

concern.

s
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TER-C5257-511

4.3,2 Environmental Service Conditions

4.3.2.1 Containment Spray System
Section 3.2 of the NRC SER [16] identified the following concern:

"Commission Memorandum and Order CLI-80-21 required that the DOR
guidelines and the 'For Comment' NUREG-0588 are to be used as the
criteria for establishing the adequacy of the safety-related electrical
equipment environmental qualification program. These documents provide
the option of establishing a bounding pressure and temperature condition
based on plant-specific analysis identified in the licensee's Final
Safety Analysis Report (FSAR) or based on generic profiles using the
methods identified in these documents.

On this basis, the staff has assumed, unless otherwise noted, that the
analysis for developing the environmental envelopes relative to the
temperature, pressure, and the containment spray caustics, has been
performed in accordance with the requirements stated above. The staff
has reviewed the qualification documentation to ensure that the
qualification specifications envelop the conditions established by the
licensee. During this review, the staff assumed that for plants designed
and equipped with an automatic containment spray system which satisfies
the single-failure criterion, the main-steam-line-break (MSLB)
environmental conditions are enveloped by the large-break-LOCA
environmental conditons. The staff assumed, and requires the licensee to
verify, that the containment spray system is not subjected to a disabling
single-component failure and therefore satisfies the requirements of
Section 4.2.1 of the DOR guidelines."

In response to this concern, the Licensee stated [20]:

"The SER requires the licensee to verify that the containment spray
system is not subjected to a disabling single-component failure and
therefore satisfies the requirements of Section 4.2.1 of the DOR
Guidelines. H. B. Robinson FSAR Section 6.4.3, Design Evaluation,
describes the capabilities of the containment spray system and addresses
the single failure analysis for this system within Table 6.4-4 entitled,
Single Failure Analysis - Containment Spray System, (see Appendix A).

As this system .s not subject to a single component failure affecting its
performance, the MSLB accident environment is not the limiting parameter
for qualification per the DOR Guidelines Sectien 4.2.1. To further
support this coaclusion, a study performed for NRC IE Bulletin 80-04,
Analysis of a PWR Main Steam Line Break with Continued Feedwater
Addition, indicates a maximum containment pressure of 34.4 psig and a
temperature of 257°F for the feedwater augmented MSLB."

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

the NRC concern.

e

..U Franklin Research Center
A Dnasion of The Frankiin institute



TER-C5257-511

4.3.2.2 Temperature, Pressure, and Humidity Conditions Inside Containment
Section 3.3 of the NRC SER [16] identified the following concern:

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

Max Temp (°F) Max Press (psig) Humidity (%)
LOCA 265 42 100
MSLB not provided not provided 100

The staff has concluded that the minimum temperature profile used in the
specifications for equipment qualification purposes should include a
margin to account for higher-than-average temperatures in the upper
regions of the containment that can exist due to stratification,
especially following a postulated MSLB. Use of the steam saturation
temperature corresponding to the total building pressure (partial
pressure of steam plus partial pressure of air) versus time will provide
an acceptable margin for either a postulated LOCA or M3LB, whichever is
controlling, as to potential adverse environmental effects on equipment.

The licensee's specified temperature (service condition) of 265°F dose
not satisfy the above requirement. Furthermore, the licensee's specified
pressure is low as compared to plants of similar design. The licensee is
requested to verify that the pressure profile in the FSAR was calculated
based on the Code requirements defined in NUREG-0588. If by using these
codes the peak containment pressure is still 42 psig, then a saturation
temperature corresponding to the pressure profile (289°F peak tempeature
at 42 psig) should be used. If, however, the calculated peak pressure is
higher than 42 psig, the saturation temperature corresponding to the new
pressure profile should be used. The licensee should update his equipment
summary tables to reflect this change. If there is any equipment that
does not meet the staff position, the licensee must provide either
justification that the equipment will perform its intended function under
the specified conditions or propose corrective action."

In response to NRC concern, the Licensee stated [20]:

"The SER questions the pressure value as stated in our submittals and
found within the H. B. Robinson FSAR. Apparently, a comparison with
other plant's specified pressure values is used as the basis for this
questioning. As roported in our prior responses to IE Bulletin 79-01B,
the H. B. Robinson containment volume is 2.1 X 10% ft 3. This
effectively accounts for both a lower pressure value and radiation level
when defining LOCA parameters. Therefore, it is not practical to use
comparisons in determining H. B. Robinson adequacy. Our FSAR has been
reviewed by the U.S. Atomic Energy Commission and after several exchanges
requiring amendments to this document, a Safety Evaluation Report was
issued on May 18, 1970 accepting the LOCA evaluation as presented for
operation. Further review of LOCA conditions was performed by the AEC
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TER-C5257-511

when the p.ant requested permission to increase power. A Safety
Evaluation Report was issued on May 20, 1974 accepting the LOCA conditions
and approving power increase. Per the DOR Guidelines Section 4.1.1,
Service Conditions Inside Containment for a Loss of Coolant Accident
(LOCA), Temperature and Pressure Steam Conditions, the FSAR analysis for
containment temperature and pressure conditions is used for establishing
the qualification of electrical equipment located within containment.

The service condition analysis was performed by Westinghouse Electric
Company and the method utilized was reported to the AEC and subsequently
enclosed as a Status Report by the Directorate of Licensing, dated
October 15, 1974 within the Safety Evaluation Report by the Directorate
of Licensing, U.S. Atomic Energy Commission for CP&L H.B. Robinson Unit
#2, dated December 27, 1974. (See Appendix B, Westinghouse ECCS
Evaluation Model).

0f further note, the H. B. Robinson calculated maximum pressure associated
with a doubla-ended break is 38 psig (peaking at 12 seconds after LOCA
and reducirg to 32 psig after 3000 seconds). The stated 42 psig within
our IE Bulletin 79-~0lB responses refers to the containment design
pressure; therefore, a margin of approximately 11% above the conservative
value of the blowdown peaks is available. H. B. Robinson Unit 2 FSAR,
Section 14.3.4, Containment Integrity Evaluation, contains data and
parameters associated with containment pressure. See Figure 14.3.4-2,
Containment Pressure Transients for a Range of Break Sizes, Figure
14.3.4-4, Structural Heat Transfer Coefficient and Figure 14,2.4-6,
Containment Capability Study, All Available Energy, for graphic
presentation of H. B. Robinson LOCA profiles.

Per the above, we do not believe it is justified to recalculate the LOCA
pressure and temperature profiles. The conservatisms involved with the
values and the tested values for equipment as recorded on the System
Component Evaluation Work Sheets indicate there are no conflicting or
questionable pressure and/or temperature values involved.

Addressing stratification within Containment, the upper regions where
stratification may affect temperature do not contain any instrumentation
or equipment related to IE Bulletin 79-01B. Only the containment fans
are located on the crane deck level (elevation 275') and their test
temperature exceeds LOCA temperature by 16Z (112 if the saturation
temperature associated with LOCA is considered)."

It appears that the Licensee has not resolved the NRC concern. Since the
Licensee is responsible for identifying the environments, the parameters
identified by the Licensee have been used in the evaluations contained in this

Tehnical Evaluation Report. These parameters are reproduced in Appendix A.
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4.3.2.3 Temperature, Pressure, and Humidity Conditions Outside Containment
Section 3.4 of the NRC SER [16] identified the following concern:

"The licensee has provided the temperature, pressure, and humidity
associated with an HELB outside containment, as well as applicable
radiation levels associs*ed with equipment in the proximity of
recirculating fluid lines. The following area outside containment has
been addressed:

(1) Auxiliary building

The licensee has used ambient temperature conditions in some areas
outside containment. The staff considers saturation temperature at the
peak pressure resulting from a HELB as the minimum level for acceptance.
The licensee should update his summary tables to reflect this change. If
there is any equipment that does not meet the staff position, the
licensee must either provide justification that the equipment will
perform its intended function under saturated conditions or propose
corrective action."

In response to the NRC concern, the Licensee stated [20):

"As stated in the SER, ambient temperature conditions have been used in
some areas outside containment. As H. B. Robinson 2 has master listed
equipment located on the turbine deck which is an open air area, it is
impractical an to utilize an arbitrary value such as ambient saturation
temperature for qualification purposes. Therefore, the System Component
Work Sheets listing turbine Deck Area location will not be summarily
revised.

Considering the Auxiliary Building, the following quote from the Report
entitled: H. B. Robinson No. 2 Postulated Pipe Failure Analysis OQutside
of Containment, Section 10.0 Description of Compartment Environmental
Effects Analysis, indicates only one enclosed volume subject to pressure
and temperature buildup following rupture. This is the pipe penetration
gallery. An analysis indicates a calculated pressure buildup of 0.2 psi
and a maximum temperature increase of 2.4°F. This consequence is the
result of the limiting postulated steam generator blowdown line rupture.
These limiting environmental conditions will have no effect on the
structural adequacy of the auxiliary building or on plant operation. It
would be arbitrary to assume the ambient saturation temperature for
equipment qualification purposes. Review of the System Component Work
Sheets designated within the Reactor Auxiliary Building show
qualification temperatures well in excess of the area requirement.
Therefore, the System Component Work Sheets for the Reactor Auxiliary
Building will not be changed to reflect a screening number when actual
conditicas have been calculated."

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

4-14
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4.3.2.4 Radiation (Inside Containment)
Section 3.8 of the NRC SER [16] identified the following concern:

"The licensee has provided values for the radiation levels postulated to
exist following a LOCA. The application and methodology employed to
determine these values were presented to the licensee as part of the NRC
staff criteria contained in the DOR guidelines, in 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 qualified enveloped the requirements identified by the licensee.

The value required by the licensee inside containment ranges between 9.5
x 107 to 1.5 x 108 rads for the integrated dose. These values do not
envelop the DOR guideline (4 x 107 rads) requirements and therefore are
not acceptable. The radiation service condition provided by the licensee
is lower than provided in the guidelines for gamma and beta radia.ion.
The licensee is required to either provide justification for using the
lower service condition or use the.guidelines for both gamma and beta
radiation. If the former option is chosen, then the analysis, including
the basis, assumptions, and a2 sample calculation, should be provided.

A required value outside containment of 1.1 x 10 rads bas been used by
the licensee to specify 'imiting radiation levels within the RHR pump
area of the auxiliary building. This value appears to consider the
radiation levels influenced by the source term methodology associated
with post~LOCA recirculation fluid lines and is therefore acceptable."

In response to the NRC concern, the Licensee stated [20]:

"The SER second paragraph for Section 3.8 states that the values
submitted within CP&L's H. B. Robinson 90-day response do not envelop the
DOR Guidelines (4 X 107 rads) requirements and therefore are not
acceptable.

Radiation values listed on the submitted System Component Evaluation Work
Sheets within the specification column reflect a series of calculations
based upon containment volume, internal shielding, and instrumentation/
equipment location. These calculations follow the procedures referenced
as acceptable in the DOR Guidelines and provided within Appendix B.
Sample calculations and representative nomogram use were presented as
Appendix A within CP&L 90-day submittals; Rev. O, Rev. 1, Rev. 2, and
Rev. 3.

Of note is the reduced level radiation number due to oversized
containment volume (2.1 X 10% f£t3) and shield wall thickness (36
inches) when using the nomograms. Each instrument or equipment as
represented on the work sheets was dimensioned by level within

4=15
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containment or Reactor Auxiliary Building and located by compartment or
shield wall to determine the waximum radiation level experienced under
LOCA conditions. This figure was added to the normal operating radiation
dose (40 year life) and a margin assigned. Section 1.3.2 of the H. B.
Robinson 90-day Rev. 3 report provides additional insight into the
assigned radiation levels. Individual dosages used on the work sheets
are summarized and listed in Table 1.3.3 of the above mentioned report.
For review purposes, response submitted figures and tables are included
in this section to aid in evaluation of our radiation assignments.

When operating time for equipment/instrumentation was less than one (1)
hour, a minimum of one (1) hcur was picked for establishing dosage
reduction based on the nomogram entitled, 30 Day Dose Connection Factor
vs, Time Required to Remain Functional (HRS) This should establish
sufficlent margin and encompass existing test data.

For items located close to sump water flooding levels an additional
radiation dosage was assigned based on actual operating time. As stated
in Table 1.3.3 Notes (8) & (9), data used can be found in NUREG-0588,
Appeudix D, Table D-8, Containment Sump Gamma Dose Rates and Integrated
Dose Versus Time.

Beta radiation was considered using Appendix D, Table D-6. Beta Dose
Rates and Integrated Doses at the Containment Center Versus Time in Air.
Based on the time of operation, equipment location, shield wall
absorption, compartment wall absorption, insulation thickness,
instrumentation housing absorption, motor case shielding, et al., beta
contribution is less than 10X of the total gamma dose experienced by the
listed equipment. This is a conservative aesumption based on the DOR
Guidelines requirement of the beta dose to be less than or equal to 10%
of the total gamma dose to which an item of equipment has been qualified.

The above is the basis, assumptions, and basic analysis of the option
chosen to justify the choice of lower service conditions than the
generalized screening radiation service value stated in the SER and
presented at the NRC 79-01B meeting held in Bethesda, Maryland on July
7-10, 198l. Sample calculations as included in our 90-day, Revision 3
response to IE Bulletin 79-0iB are repeated as Appendix C of this report."

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

the NRC concern.

4.3.3 Submergence
Section 3.5 of the NRC SER [16] identified the following concern:

"The licensee's value for maximum submergence is 231.2 ft elevation
inside containment. Equipment below this level has been identified by
the licensee. The licensee identified three safety-related level

4-16
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transmitters mounted un the shield wall as having the potential fo
becoming submerged after a postulated event. The licensee stated that
these transmitters are not the only source of data for operator
assessment and decision needed for HELB and LOCA situations; therefore,
their assumed failure upon submergence does not necessitate relocation or
replacement. In this regard, lice see should provide an assessment of
the failure modes associated with the submergence of these transmitters.
The licensee should also provide assurance that the subsequent failure of
these components will not adversely affect any other safety functions or
mislead an operator. Additionally, the licensee should discuss operating
time, across the spectrum of events, in relation to the time of
submergence. If the results of the licensee's assessment are acceptable,
then these transmitters may be exempt from the submergence parameter of
qualification.

v
14

It 1s not clear from the information submitted that
safety-related electrical equipment outside of containment
addressed. The licensee suld address this area more specifi

"

the 90-day response and u ade the CES as appropriate.

In response to the NRC concern, the Licensee stated [20]:

"The safety-related level transmitters (LT 459, LT 460, and LT 461)
referred to in this paragraph provide pressurizer water l€vel indication
and are mounted in an instrument rack on the shield wall at elevation 230
ft within containment. Thes2 transmitters have been replaced with
Rosemount Model 1153A transmitters during the August, 1980 outage at H.
B. Robinson Unit 2. Instruction was given to remount as high as possible
and practical in the instrument rack. A new measurement is required for
re-evaluation of submergence level for these instruments. Additional
study indicates their need time within the LOCA to be the first 30
minutes.

A study will be performed to evaluate the effect of new mounting, the

rate of flood to determine useful time, and the effects of new emergency

e
procedures on these instrumentation reading requiremen*s.
1

the statement that their assumed 1

ure under submergence
a valid one. This ‘
completed by the date established by the NRC for completion

fa
affect accident mitigation 1is still

qualification of safety-related electrical equipment.

Submergence of new equipment outside of ontainment wi

) A\ e
studied. New

C
modification of Auxiliary Building areas due
protection requirements need to be evaluated to establish
and /or water accumulations. Existing reports indicate no
water buildups due to HELB small pipe breaks, but they

€ 1
.

v building modification performed in recent months. A report on

submergence of safety-related electrical equipment within harst
environment : ; n the Auxiliary Building will be completed and
date established by the NRC for completion of

: "
safety-related electrical equipment.

'

A
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It is concluded that the Licensee has not resolved the NRC concern but is

currently in the process of evaluating the concern.

4.3.4 Chemical Spray

Section 3.6 of the NRC SER [16] identified the following concern:

"The licensee has specified that boric acid solution constitutes the
plant's chemical spray; however, the exact volume percent, concentration,
and pH values were not provided. Therefore, for the purpose of this
review, the effects of chemical spray will be considered unresolved. The
staff will review the licensee's response when it is submitted and
discuss the resolution in a supplemental report."

In response to the NRC concern, the Licensee statced [20]:

"The chemical spray consists of sodium hydroxide, boric acid, and
refueling water. Mixing of the refueling water from the refueling water
storage tank, the boric acid from the boric acid tank, the borated water
contained within the accumulators, and primary coolant will bring the
concentration of sodium hydroxide in the containment to approximately 0.6
weight percent solution caustic and 1.7 weight percent boric acid. This
maintains a pH of at least 9.3. Spray additive eductors are designed to
provide enough sodium hydroxide in the mixture so as not to exceed pH 10
during the injection phase."

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

the NRC concern.

4.3.5 Aging
Section 3.7 of the NRC SER [16] identified the following concern:

"Section 7 of the DOR guidelines does not require a qualified life to be
established for all safety-related electrical equipment. However, the
following actions are required:

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

(2) Establish an ongoing program to review surveillance and maintenance
records to identify potential age-related degradatiomus.

(3) Establishment component maintenance aud replacement schedules which
include consider=tions of aging characteristics of the installed
components.
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The licensee identified a number of equipment items for which a specified
qualified life was established (for examples, 5 years, 15 years, or 40
years). In its assessment of these submittals, the staff did not review
the adequacy of the methodology nor the basis used to arrive at these
values; the staff has assumed that the established values are based on
state~of-the-art technology and are acceptable.

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

The licensee indicated that this 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 the NRC concern, the Licensee stated [20]:

"Electrical equipment identified within harsh environments were reviewed
against existing test data to determine if a 40 year life was established.
When so established, this was recorded on the Component Evaluation Work
Sheet. Also noted was the period within the test program when aging was
addressed if this information was available from the test reporte.

Section 4.0, Conclusions, of our 90-day response, Revision 3, dated
February 1, 1981 reviewed the actions to be taken when less than 40 year
life is realized for components and/or equipments. These actions are
again summarized within Section III of this report.

To assure that aging is adequately covered under equipment qualification,
it is our intent to establish a qualified life for all components in a
harsh environment and to identify the component part or parts that limit
qualified life. This will be the plant data base into which new safety
equipment required by future modifications and replacement parts required
by operation will be entered when evaluated and approved. This data base
will form the baseline for a component inspection and replacement
program. Comparisons of predicted age vs. actual age will modify the
limiting life of either components or equipments. Factored into this
program will be supportive elements such as elastomers, lubricants,
mountings, and supplier conditions which are necessary to assure both
operational life and qualification level.

This program will be compiled, evaluated, reviewed, approved, and
operational by the date established by the NRC for completion of
qualification of safety-related electrical equipment."

It is concluded that the Licensee has proposed a program which, if

properly implemented, will resolve the NRC concern.
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4.4 EQUIPMENT ENVIRONMENTAL QUALIFICATION EVALUATION

The evaluation presented in this section of the report includes, for each

2quipment item, completed equipment eunvironmental qualification review
checksheets (partially handwritten) which present both the technical

information necessary to conduct the review and the results of the evaluation.
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! FUUIPMENT ENVIRONMENTAL QUALIFICATION |

! FQUIPMENT [TEM CHECKSHEET INDEX !
t H.B, ROBINSON 2 !
==a sEmsEaEIass
FRC
ITEm
NO, COMPONENT MANUFACTURER KODFL NUMBAFR LOCATION

1 SOLENOID VALVFE ASCO LRBI20ALES REACTOR AUXILIARY PLDG

2  SOLENDID VALVF ASCO NPBYL66SE CONTAINMENT, ELEV, 28)

3  SOLENDID VALVF ASCO NPBIIAEISE CONTAINMFNT, ELEV, 20)°-0"
4 SOLENOID VALVE ASCO 20638120 CONTAINWENT, FLEV, 2803°-0"
S NOTORIZFD VALVE ACTUATOR LIMITOROUE sMB0OO CONTAINMENT FLEV, 241°-0"
6 MOTORIZED VALVE ACTUATOR LINITOROUE SMBY CONTAINNFNT, ELEV, 245°

7  MOTORIZED VALVE ACTUATOR LIMNITOROUE ELLLD REACTOR AUXILIARY BLDG,

8  MOTORIZED VALVE ACTUATOR LIMITOROVE smpY FEACTOR AUXILIARY BLDG,

9  FLOW TRANSHMITTER FISCHER AND PORTER 10B2496PPBABRA REACTOR AUXILIARY RLDG,
10 PRESSURE TRANSMITTER FISCHFER AND PORTER SOEP1041RCXA REACTOR AUXILIARY BLDG,
11 PRESSURE TRANSHMITTER FISCHFR AND PORTER SOEP1041 REACTOR AUXILIARY ALDG,
12 PRESSURE TRANSMITTER ROSEMOUNT 115 CONTATNMENT

13 LEVEL TRANSMITTFR ROSEMOUNT 1153 CONTAINMENT

14 FLOW TRANSMITTER ROSEMOUNT 1153A CONTAINMENT

15 PRESSURE TRANSMITTER ROSEMDUNT 1153GA9 CONTAINMENT

16  LEVFL TRANSMITTER GENS AN52495 CONTAINMENT

17  LEVFL TRANSMITTER GFMS XM36495 CONTAINMENT

18 TEMPERATURE ELEMENT ROSEMOUNT 176XF CONTAINMENT, FLFV, 243°-0"
19  LEVEL SWITCH MADISON $602 CONTAINMENT, ELEV, 228°-0*
20 ACCELEROMETER ENDEVCO 2273Am20 CONTAINMENT
n AMPLIFIFR UNHOLTZ=-DICKIE 22CA27TR CONTAIMMENT
22  ELECTRIC wOTOR WESTINGHOUSE so6lPZ REACTOR AUXILIARY BLDG,
2}  ELECTRIC wOTOR WESTINGHOUSE 685,58 CONTAINMENT, FLEV, 275°-0%
24 ELECTRICAL PEMETRATION CROUSE=MINDS 1.2,20745),1,2,20747),1,2.4(74 CONTAINMENT FLEV, 234°-246"
25  ELECTRICAL CABLE CONTINENTAL WIRE cc211s CONTAINMENT
26  ELECTRICAL CABLF KERITE HT/FR CONTAINNENT
27 ELECTRICAL CARLE ROCKBFESTOS VARTOUS CONTAINMENT

28 ELECTRICAL CAALE ROCKBESTOS VARIOUS REACTOR AUXILIARY BLDG,
29  ELECTRICAL CARLF SAMUEL WOORE THERMOCOUPLE EXTENSTION CONTAINMENT

30  ELECTRICAL CAALF SPLICE RAYCHENM VARIOUS CONTAINMENT, FLEV, 234°-246"
n FLECTRICAL CONNFCTOR ANP $3S481, WIRF SIZE 16 CONTAINMENT, ELEV, 234°<0" « 246°=0

2 ELECTRICAL TAPE IN/ELECTRO PRODUCTS SCOTCH 70 (SILICON RURAFR) CONTATNMENT

T16~£6260-¥3L
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NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

Page
la

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _|

EQUIPMENT ITEM NO. 1 (TMI ACTION PLAN ITEM II.E.4.2)
SOLENOID VALVE LOCATED IN THE REACTOR AUXILIARY BLDG.
ASCO MODEL LB8320Al185

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 1

LICENSEE REFERENCE(S): 2850

FUNCTION (PLANT ID): FUNCTION AND PLANT ID NOT STATED
LICENSEE SUBMITTAL: SCEW(S): 8 OF 15 [15]

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

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

Not stated, I:lor.i applacablo

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, 3y—Ici—34

System Consideration Review Al Aoy bbb —de 4

Equipment Environmental Qualification Roview —Sar—bor—Ser—Sd—Se—5ft7
Sy, 5i, 5)

Installed TMI Lessons Learned Implementation 6a, 6b

Equipment Summary

Maintenance and Replacement Schedule Summary eyl




@ NRC Contract No. NRC-03-79-118
L0 Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin 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. _/_

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

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

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

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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

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

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

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

II.b Not Qualified v Documentation Not Available
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NRC Contract No. NRC-03-78-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

Page
2

r
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/_

NRC REQUIREMENTS

0 Peak Pressure Adequate
0 Duration Adequate

(If Any) Satisfied

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
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 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

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)

L THETEETTD TET T

NRC QUALIFICATION CATEGORY

I.a Equipment Qualified

TMI Action Plan Item No.

11.B.4.2

I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

I1.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIlIl.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

/“W ¢ sy

DESIGNATION:
X = CATEGORY

[T TR




NOTES:

(1) To be utilized during TMI-2 accident scenario per procedure

(2) Radiation level determined from Reactor Bullding Radiation Shielding Deslgn Review

(3) Equipment not purchased to meet qualification requirements
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _i_

NOTES:

3 WAY SOLENOID VALVES
" for Air, Inert Gas, Water and Light Hydraulic Oil
: & 4" and 4" N.P.T.

e e e e ——————

BULLETIN

8320

SRR . — o —— - -

* General Description

This compact design eliminates the
orifice connection in the solenoid — all
connections are in the vaive body pro-
wading in-line piping.

This modern design concept with ori-
fice and pipe connections in the body
also permits coil replacement without
Speming pipe COANECLIONS — NOW nec-
<ssary on other 3 way valves.

Applications

For automatic control of air, inert gas,
water, light hydraulic oil, freon and
all other gases and liquids . . . non-
corrosive to brass and stainless steel.
Vaives are commonly used to apply
pressure to and vent pressure from
cylinders and diaphragms or for se-
lection and diversion of pressure.

Special valves available for: & dry air-
$as ® continuous cycling ® exception-
ally long life * heavy-duty operation
® clickless and quiet (no A-C hum)
operation.
Refer to Long Life Construction on
page 68.
Some typical appiications are:
* automation
* vending
 air and hydraulic cylinders
# pilot operators
* gas sampling
¢ copying and reproduction
" equipment
@ lubncating devices
® air conditioning
¢ instrumentation
® aur dryers
¢ laundry equipment
& compressors
Specifications
Operation: Three types available:

(a) Normally Closed — applies pres-
sre when solenoid is energized; ex-

hausts pressure when solenoid is de--

energized.

(%) Normally Open — applies pressure
when solenowd s de-energized; ex-
hausts pressure when solenoid is ener-
pzed.

(¢) Universal — for normally closed
or normally open operation. Selcction
or diversion of pressure can be applied
atl,2orl. .

Pipe Sizes: ‘A” and /4" N.P.T.

Vaive Parts in Contact with Media:
Body — Brass or 303 s.s., as listed.
Seals and Discs — Buna “N” or Ure-
thane, as listed.

Core Tube — 305 s.s.

Core and Plugnut — 430F s.s.

Core Spring — 302 s.s.

Shading Coil — Copper (brass body);
Silver (stainless steel body).

Disc Hoider — Acetal.

Core Guide (10.5 and 16.7 watt only)
- Acetal.

Solenoid Enclosures: Two types avail-
able:

(a) General Purpose (NEMA 1).

(b) Explosion-Proof and Watertight
(NEMA 7C, 7D and 4).

Electrical: Standard Voitages:

24, 120, 240, 480 volts, A-C, 60 Hz (or

50 Hz in 110 voit multiples).

6, 12, 24, 120, 240 volts, D-C.

Other voltages available when required.
Coil: Continuous Duty Moided Class
A or F Coils, as listed.

Temperature: Fluid: To 200°F. Maxi-
mum, as listed.

Ambient: Nominal Range, 32°F

TT°F. (104°F. occasionally — see - :

6 in Engineening Information Secti: -

Installation: Mountablec in any po: -

tion without" affecting operation.
Mounting: See dimension drawing:

Approvals: UL listed and CSA ¢z -

fied. Refer to page 6 for details.

Optional Features:

® Junction Box Soienoid Enclosurs

® Strain-Relief Connector

® Manuai Operator

® '4° Threaded Conduit Hub or
Adapter

* Moided Class A or F Couls
with Spade Terminals or Leads

® Dual Voitage Molded Class A or
F Coils

* Class H High-Temperaiure Coul

¢ Open Frame Solenoid for
Cabinet Installation
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _1_

As can be seen from the preceeding pages, the sclenoid valves are

suitable for a normal maximum ambient temperature of 77°F.

The materials of construction vary according to the type of internals
specified for the application. The referenced report ‘oes not take into
account all of the possible materials. The submittal does not contain any

information regarding the valve internals or other materials of construction.

One of the more significant items that affect the valve life and suitability
for temperatures beyond the 77°F identified on the preceeding pages is

the insulation system used for the solenoid coil. If the materials used
were identified, it would be possible for the licensee to perform an
analysis which would provide a determination of the suitability of the
installed valve for the conditions described on the SCEW sheet. However,
the licensee has not provided documentation to establish the environmental

qualification of the equipment installed in the plant.

CONCLUSION

The licensee has not provided evidence o~ qualification of the installed
solenoid valves.
In addition no radiation capability is provided by the manufacturer
for these valves. The licensee has not provided a radiation analysis

for the actual materials used in the valves.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/_

INSTALLED TMI LESSONS LEARNED IMPLE} “NTATION IPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, 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 specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identified below). Where applicable, a review is to be performed on installed

equipment with implemencation dates after January 1, 1981 if adeguately
identified by the licensee.

This plant is a PWR ZS EWR____
The NSS5 Vendor is wcctinghouu (H) z , Babcox & Wilcox (B&W)
Combustion Engineering (CE) , General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide adequate information with respect to
identification of T™I Action Plan equipment installed as of 1/1/8l.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. ([The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has requested extensions of implementation dates.

q)( The Licensee has stated that this equipment item is associated with the
following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review) :

I11.B.3 (ALL/l1-1-8l1) Post-Accident Sampling Capability of Reactor
Coolant and Containment

II.D.3 (ALL/l1~-1-8l1) Direct Indication of Relief and Safety Valve
Position
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _1__

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

II.E.3.1 (PWR/1-1-8l) Emergency Power Supply for Pressurizer Heaters
(Safety-Grade Interfaces

II.E.4.1 (ALL/7-1-81) Dedicated Hydrogen Penetrations
II.E.4.2 (ALL/1-1-8l) Containment Isolation Dependability

1I.F.2 (PWR/1-1-8l) Instrumentation for Detection of Inadequate Core
Cooling

I11.G.1 (PWR/1-1-8l1) Emergency Power for Pressurizer Equipment (Safety-
Grade Interfaces)

I1.K.2.10 (PWR/B&W/7-1-8l) Safety-Grade Anticipatory Reactor Trip

I1.K.3.9 (PWR/W/1-1-8l1) PID Controller Modification (If Hardware
Change Involved)

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

I1.K.3.13 (BWR/GE/7-1-8l) Separation of HPCI and RCIC Initiation
Signals

I1.K.3.15 (BWR/GE/7-1-81) Prevention of Spurious Isolation of HPCI and
RCIC Systems

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

I1.K.3.21 (BWR/GE/7-1-8l) Restart of Core Spray and LPCI Systems (If
Hardware Changed Out)

11.K.3.27 (BWR/GE/7-1-81) Provide Common Reference Level for Vessel
Level Instrumentation (If Hardware Changed Out)
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. & _

EQUIPMENT ITEM NO. 2

SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 283'0"

ASCO MODEL NP831665E

REQUIRED OPERATING TIME: S MINUTES

TER CHECKSHEET NO. 2

LICENSEE REFERENCE(S): 40, 649

FUNCTION (PLANT ID): NOT STATED (V12-7, -9, -11, =-13; CVC-200A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 20 OF 25 [20]

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

'r. @, RT, P, u.@ S, (R), M, I, GM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of L.censee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, <&

System Consideration Review a4 T—4d b 45—

Equipment Environmental Qualification Review Sa, 5b, 5¢, 54, Se, 5f,
SGr—Shr—5t51

Installed TMI Lessons Learned Implementation Ba— e

Equipment Summary

Maintenance and Replacement Schedule Summary Her—Fo—Fe
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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:

x: The Licensee (has/saé-aot) provided a response to the SER concerns.

4x:.Tho Licensee (has/hee-mot) specifically stated that the equipment is
qualified and»g w#ill function when exposed to the applicable DBE
environmental se’vice conditions.

The Licensee h.s presented information which shows there are no
outstanding gialification deficiencies.

The Licensze (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 QUALI?ICATION EVALUATION CATEGORY BASED ON REVIEW
=~ CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

II:; ualified II.c Qualified Life Ueficiency
. Modification III.a Exempt
II.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. o2

EQUIPMENT ENVIRONMENTAL QUALIPICATION 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

0 Uuration Adequate

o Required Profile Enveloped Adequately

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

EEE TEREEEE T

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified p. 4
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established
II.b Equipment Not Qualified
Ifl.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified
IIl.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

MM&;-[
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EQUIPMENT ENVIRGNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. o

LICENSEE RESPONSE TO NKC SER

4.2 Equipment Requiring Additional Information and/zr Corrective Action
(Appendix 8)

The bulk of master list aquipment was placed in this category and
our review of deficiencies is based upon the following:

Deletion of deficient listed equipment dus #o replacement programs
carried out and reported in our 90-day, Revision 3 response dated

February 1, 198i. *_______-~\\\
e

- Re-evaluation of CP5L’s updated submittals by NRC Region II,

Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical IZyuipment IEB 79-013. Technical Fvaluation Report
- Docket No. 50-261; Plant: H. B. Robinson 2, dated November 6, 1980
d Revisad November 11, '980.

N\

———

Equipment reported as qualified within NRC TER Revision 1, dated November 11,
1980:

Equipment Description Manufacturer Model No. Location
l. pump motor Westinghouse 506UPZ outside
containment
2. motor operator Limitorque SMB-00 containment
3. motor operator Limitorque SMB-00 outside
containment
4. motor operator Limitorque SMB-1 outside
containment
5. €low transmitter Pisher & Porter 10B2496 outside
PBBABBB containment
6. pressure transmitter Pisher & Porter S0EP1041 outside
BCXA containment
7. £an motor Westinghouse 685.5=8 containment
8. cable Continental Wire CC2115 containment
& Cable
9. ¢ Rerite AT MR containment
7 10. solenoid valve} ASCO " NPBJIIEESE containment
/ Notes:

las reported in qualification test prugrams, components and/or materials
will require replacement on a designated schedule to maintain
qualification. i

A.  Solencid Valve ASCO NP831665E 1 R,CS,A

AItena reported as qualified within NRC Region II revised TER, dated 11/7/80.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2

3.2.6 Solenoid Valves

As reported in CP&L responses to NRC IE Bulletins 79-01 and
79-018 (45-day report), the listed solenoid valves in contsinment
are to be replaced by qualified equipment. The in-place ASCD
solenoid valves have not exhibited poor performance or requirad
excessive maintenance. When manufactured and supplied, ASCO
Company was not required to maintain the QC/QA procedures and
programs necessary to allow traceability and certification
needed for qualification.

The replacement valves are also ASCO Company equipment o
Model Nos. NP831665E, NP8316E3SE and 206~381-2U used singly or
in combination to achieve their valving function. These
solenoid valve types were included in a qualification testing
program to meet IEEE Standards 323, 344, and 382. Results of
this testing are published in AUTOMATIC SWITCH COMPANY, Test
Report No. AQS21678/TR, Revision A, entitled ualification
Tests of Solenoid Valves by Environmental Exposure 20 Elevated
Temperature, Radiation, Wear Aging, Seismic Simulation,
Vibration Endurance, Accident Radiation and LOCA Simulation.

The test parameters subjected the valves to a maximum temperature
of 346°F, a maximum pressure of 125 PSIA, a relative humidity

of 10073, a borated spray duging the LOCA simulation 2nd a

total radiation of 2.0 x 10 RADS, The test results are

aivided into two (2) parts--first the evaluation of the elastomers
and coil materials and second the valve mechanisms and housing.
The elastomers and coil materials, as reported, are qualified

for a 4.4 year life (includes a 10% margin figure), The valve
proper is qualified for a 4Q-year life.

This will require the coils and elastomers to be replaceq on a
scheduled basis to maintain the serviceability of the entire
valve as well as its qualification, The proposed schedule is
replacement of stated compoments on a four- (4) year cycle.
Replacement will be performed during.the closest outage or
refueling to that time period.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z

LICENSEE RESPONSE TO NRC SER (Continued)

Solenoid Vrlves

Replacemeit oi in-containment solenoid valves identified
within this report has been performed during the 1980 -refueling
outage (August - October, 1980). The ASCO valves specified as
replacements are considered qualified by similar type testing
verformed by the manufacturer 2nd reported within available
qualification reports (Paragraph 3.1, Reference 47). Ri

Additional action required - Noted in the manufacturer's
report is a certified life of 4.4 years for the coil and
elastomers within these solenoid valves. These elements will
b2 replaced on a four- (4) year cycle to maintain complete
cperational capability.

Cis]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

Checksheets Sq TAHye S £ have been removed due to the

proprietary nature of information contained therein,




o NRC Contract No. NRC-03-78-118

JUUL Franklin Research Center FRC ®Project No. C5257 Page
A Dwsion of The Frankiin Institute FRC Assignment No. 13 la

20th and Race Streets. Phila _ Pa 19103 (215) 4481060 FRCTaskNo.__ S/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 __

EQUIPMENT ITEM NO. 3

SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 283'0"

ASCO MODEL NP8316E35SE

REQUIRED OPERATING TIME: 5 MINUTES

TER CHECKSHEET NO. 3

LICENSEE REFERENCE(S): 40, 649

FUNCTION (PLANT ID): NOT STATED (V12-7, -9, =11, -13; CVC-200A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 20 OF 25 [20]

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

To Qu, RT, P, Hr S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, <é-

System Consideration Review byl A At~

Equipment Environmental Qualification Review Sy Sy BB, S5,
S

Installed TMI Lessons Learned Implementation e e

Equipment Summary

Maintenance and Replacement Schedule Summary Aoy
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ,.3

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

2‘; Tne Licensee (has/was—net) provided a response to the SER concerns.

j‘_ The Licensee (has/mee-met) specifically stated that the equipment is
qualified andXqg will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

—— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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 qualification.

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

li;i__gng;lgggd) IT.c Qualified Life Deficiency
I.b Modification III.a Exempt
IIl.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. .23

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY
Documented Evi‘ence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established

Aging De

gradation Evaluated Adequately

Qualified Life or Replacement Schedule Established (If Required)

Program
Criteria
Criteria
o P
o P

Established to Identify Aging Degradation
Regarding Aging Simulation Satisfied (If Required)
Regarding Temperature/Pressure Exposure:

eak Temperature Adequate

eak Pressure Adequate

0 Duration Adequate
0 Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria
Criteria
Criteria
Criteria
Criteria

Regarding Spray Satisfied

Regarding Submergence Satisfied

Regarding Radiation Satisfied

Regarding Test Sequence Satisfied

Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria
Criteria
Test Dur
Criteria

Regarding Functional Testing Satisfied
Regarding Instrument Accuracy Satisfied

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

NRC QUALIFICATION CATEGORY
I.a Equipment Qualified

I.b

Il.a
II.b
Il.c

III.a
III.p
v

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

DESIGNATION:
X = CATEGORY

[T Tk

SEE EQUIPMENT ITEM 2 FOR DETAILED EVALUATION, SHEETS 5a THROUGH 5f.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3X

LICENSEE RESPONSE TO NRC SER

4.2 Eguioment Requiring Additional Information and/or Corrective Action

(Appendix B)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upc- =he following:

= Deletion of deficient listed equipment due to replacement programs

carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

= Re-evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-01B. Technical Bvaluation Repore

= Docket No. 50-261; Plant: H. B. Robinson 2, dated November 5, 1980
and Revised November 11, 1980,

Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

Fquipment reported as qualified within NRC TER Revision 1, dated November ll,

1980:
4
Equipment Description Manufacturer Model Yo. Location
10. solenoid valve' ASCO NP831665E containment
ll. solenoid valve, ASCO NPS316E35SE containment
12. solenoid valve® ASCO 206-381=-27 containment
Notes:

"As reported in qualification teet programs, components and/or materials
will requ1re replacement cn a designated schedule to mabntain
qualification.

A.  Solenzid Valve ASCO NP8316E3SE 1 R,CS,A

A':ems reported as qualified within NRC Region II revised TER, dated 11/7/80.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3_

3:4.8 Solenoid Valves

As reported in CP&L responses to NRC IE Bulletins 79-01 and
79-01B (45-day report), the listed solenoid valves in containment
are to be replaced by qualified equipment. The in-place ASCO
solencid valves have not exhibited poor performance or required
excessive maintenance. When manufactured and supplied, ASCO
Company was not required to maintain the QC/QA procedures and
programs necessary to allow traceability and certification
needed for qualification.

The replacement valves are also ASCO Company equipment —
Model Nos. NP831665E, NP8316E35E and 206-381-2U used singly or
in combination to achieve their valving function. These
solenoid valve types were included in a qualification testing
program to meet IEEE Standards 323, 344, and 382. Results of
this testing are published in AUTOMATIC SWITCH COMPANY, Test
Report No. AQS21678/TR, Revision A, entitled Qualification
Tests of Solenoid Valves by Environmental Exposure to Elevated
Temperature, Radiation, Wear Aging, Seismic Simulation,
Vibration Endurance, Accident Radiation and LOCA Simulation.

The test parameters subjected the valves to a maximum temperature
of 366°F, a4 maximum pressure of 125 PSIA, a relative humidity

of 100%, a borated spray duging the LOCA simulation and a

total radiation of 2.0 x 10° RADS., The test results are

divided into two (2) parts--first the evaluation of the elastomers
and coil materials and second the valve mechanisms and housing.
The elastomers and coil materials, as reported, are qualified

for a 4.4 year life (includes a 102 margin figure), The valve
proper is qualified for a 40-year life.

This will require the coils and elastomers to be replaced on a
scheduled basis to maintain the serviceability of the entire
valve as well as its qualification. The proposed schedule is
replacement of stated components on a four- (4) year cycle.
Replacement will be performed during-the closest outage or
refueling to that time period.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .3

4.6 Solenoid Valves

Replacement of in-containment solenoid valves identified
within this report has been performed during the 1980 refueling
cutage (August - October, 1980), The ASCO valves specified as
replacements are considered qualified by similar type testing
performed by the manufacturer and reported within available
qualification reports (Paragraph 3.1, Reference 47). R

Additional action required - Noted in the manufacturer's
report is a certified life of 4.4 years for the coil and
elastomers within these solenoid valves. These elements will
be replaced on a four- (4) year cycle .o maintain complete
operational capability.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .3_

Checksheets S—f have been removed due to the

proprietary nature of information contained therein.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i

EQUIPMENT ITEM NO. &4

SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 283'0"

ASCO MODEL 2063812U

REQUIRED OPERATING TIME: 5 MINUTES

TER CHECKSHEET NO. 4

LICENSEE REFERENCE(S): 40, 649

FUNCTION (PLANT ID): NOT STATED (V12-7, -9, -11, =-13; CVC-200A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 20 OF 25 [20]

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

'r. @, &e, », 6,(@S)(R) s, (R), M, 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 1lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3¢, <&

System Consideration Review Al AL A, G

Equipment Environmental Qualification Review ey
5 " S5

Installed TMI Lessons Learned Implementation B e

Equipment Summary

Maintenance and Replacement Schedule Summary P
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U ﬂ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment go. 13 Ib
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Tack No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _5{_

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER -~ ONLY CHECKED ITEMS ARE APPLI LE:

J(_ Tne Licensee (has/ves—aeL) provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

- Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

— The Licensee (has/has not) provided a schedule for the propcsed
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 ALIFICATION EVALUATION CATEGORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

‘I.a wualified ' II.c Qualified Life Deficiency
I.b Modification III.a Exemgt

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

II.b Not Qualified v Documentation Not Available
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U Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRCTaskNo. S //

g

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _¢

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
N UIREMEN 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

o0 Peak Pressure Adequate

0o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

T

i

-

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

Il.a Equipment Qualification Mot Established

II.p0 Equipment Not Qualified

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

Ill.a Equipment Exempt From Qualification

[{I.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T

FOR DETAILED EVALUATION SEE ITEM 2 , SHEETS 5a, THROUGH 5f.
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ﬂ Franklin Research Cen’er FRC Project No. C5257 Page

A Diwision of The Frankiin Institute FRC Assignment No. 12 3o
20th and Race Streets. Phila_ Pa_ 19103 (215) 448- 1000 FRC Task No. fll

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

LI EE RESPONSE TO NRC SER

4.2 Egquipment Requiring Additional Information and/or Corrective Action
(Apoendix B8)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

- Re=evaluation of CPSL’s updated submittals by NRC Region II, 4
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-018. Technical Evaluation Report

= Docket No. 50=261; Plant: H. B. Robinson 2, dated November 6, 1980
and Revised November ll, 1980.

Telecons with NRC, Bethesda, MD reviewing persomnel July 29, 1981,
et al.

Equipment reported as qualified within NRC TER Revision 1, dated November 1l1I,

1980:
Equipment Description Manufactur.~ Model No. Location
10. solenoid valve! ASCO NP831665SE containment
l1. solenoid valve’ ASCO NP8316E3SE containment
12. solenoid valve* ASCO 206=-381-20 containment
Notes:

1As reported in qualification test programs, components and/or materials
will require replacement on a designated schedule to maintain

‘

qualification.

A. Solenoid Valve ASCU 206-381-2U 1 R,CS,A

- /
At.oms reporced as qualified within ¥RC Regiom II revised TEIR, dated 11/7/8C
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

P 3 Solenoid Valves

As reported in CP&L responses to NRC IE Bulletins 79-01 and
79-013 (45-day report), the listed solenoid valves in containment
are to be replaced by qualified equipment. The in-place ASCO
solenoid valves have not exhibited poor performance or required
excessive maintenance. When manufactured and supplied, ASCO
Company was not required to maintain the QC/QA procedures and
programs necessary to allow traceability and certification
needed for qualification.

The replacement valves are also ASCO Company equipment =
Model Nos. NP831665E, NP8316E35E and 206-381-2U used singly or
in combination te achieve their valving function. These
solenoid valve types were included in a qualification testing
program to meet IEEE Standards 323, 344, and 282. Results of
this testing are published in AUTOMATIC SWITCH COMPANY, Test
Report No. AQS21678/TR, Revision A, entitled Qualification
Tests of Solenoid Valves by Environmental Exposure to Elevated
Temperature, Radiation, Wear Aging, Seismic Simulation,
Vibration Endurance, Accident Radiation and LOCA Simulation.

The test parameters subjected the valves to a maximum temperature
of 366°F, a maximum pressure of 125 PSIA, a relative humidity

of 100%, a borated spray duging the LOCA simulation and a

total radiation of 2.0 x 10 RADS, The test results are

divided into two (2) parts--first the evaluation of the elastomers
and coil materials and second the valve mechanisms and housing.
The elastomers and coil materials, as reported, are qualified

for a 4.4 year life (includes a 10% margin figure). The valve
proper is qualified for a 40-year life.

This will require the coils and elastomers to be replaced om a
scheduled basis to maintain the serviceability of the entire
valve as well as its qualification. The proposed schedule is
replacement of stated components on a four- (4) year cycle.
Replacement will be performed during-the closest outage or
refueling to that time period.
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([ Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 3¢
20th and Race Strects. Phila.. Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _4.

4.6 Solenoid Valves

Replacement of in-containment solenoid valves identifi~J
within this report has been performed during the 1980 refueling
outage (August - October, 1980)., The ASCO valves specified as
replacements are considered qualified by similar type testing
performed by the manufacturer and reported within available
qualification reports (Paragraph 3.1, Reference 47).

Additional action required - Noted in the manufacturer's
report is a certified life of 4.4 years for the coil and
elastomers within these solenoid valves. These elements will
be replaced on a four- (4) year cycle to maintain complete

operational capability.
Lis]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5~

EQUIPMENT ITEM NO. 5

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT, ELEV. 241'0"
LIMITORQUE MODEL SMBOO WITH PEERLESS MOTOR, CLASS B INSULATION
REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO. 5

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES HOT LEG INJECTION VALVES (V-866A, B)

LICENSEE SUBMITTAL: SCEW(S): 6 OF 25 [20]

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

T, QV, RT, P, u.@@ S, (R), M, 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 1lb

Equipment Environmental Qualification Summary Forms 2

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

System (unsideration Review B - e el

Equipment Environmental Qualification Review 5a, 5b, 5¢, 5d, 5e,
&‘l 5bl)&; ’s. \&‘n
S8, 5q, Onh, 5L

Installed TMI Lessons Learned Implementation ey b

Equipment Summary

Maintenance and Replacement Schedule Summary [ N S-S 5=
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A Division of The Franklin Institute FRC Assignment No. 13 b
20th and Race Streets. Phila . Pa 19103 (215} 4481000 FRC TaskNo. S5/

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/isae—nmet)provided a response to the SER concerns.

jLP The Licensee (has/mes—mot) specifically stated that the equipment is

qualified andqr will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

The Licensee has provided other information for this equipment item

that can be construed as a basis for justification for interim
operation.

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

corrective action. (Schedule for accomplishing the corrective
action 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt
TXI.a Qualification Not Established) III.b Not in Scupe

II.b Not Qualified Iv Documentation Not Available
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Page
2

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

NRC REQUIREMENTS

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

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:

o
Q
o
o
o

Pcak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately
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)

= DEFICIE

E

[EEET BT et

NRC QUALIFICATION CATEGORY

I.a
I.b
II.a
II.b
Il.c

IIll.a
IIl.o
I8y

Equipment Qualified

Equipment Qualification Pending Modification

Equipment Qualificaticn 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

DESIGNATION:
X = CATEGORY

[T 1M
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. »5_

L1 EE RESPO! TO NRC SER

4.2 Equipment Requiring Addicional Information and/or Corrective Action
(Appendix B)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

- Deletion of deficient listed equipment due to replacement programs

carried out and reported in our 90-day, Revision 3 response dated
February 1, 1931.

- Re-evaluation of CP5SL’s updaced submittals by NRC Region II,
Atlanta, CA, and reported in Environmental Qualificatiocn of Safety-
Related Electrical Equipment IEB 79-013. Technical Evaluation Report
- Docket No.

50=261l; Plant: H. 3. Robinson 2, dated November 6, 1980
and Revised November 11, 1980.
Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,

et al.

?g;épmen: reported as qualified within NRC TER Revision !, dated November 11,

Equipment Descrintion Manufacturer Model No. Location
- pump—30LoT Jestinghouse— —-506URZ autside.
ongadament
2. motor operator Limitorque SMB-00 containment
A. Motor Operator Limitorgue SMB-00 1 R,CS,A

ltems reported as qualified within NRC Region II revised TER, dated 11/7/80.

L Q-oj
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .5_

LI EE RESPONSE TO NRC SER

The items within Appendix B not fully covered by either TER
classification or SCEWS’s are as follows:

Equipment Description Manufacturer Medel Yo, Location

Motor QOperator Limitorque SMB-]3 containment
Transmitter Rosemount 1153A . containment
Level Switch Madison 5602 containment
Silicon Rubber Tape ™ Scotch 70 containment

The Limitorque motor operators of type SMB-l are operators with
motor brakes. Two are in the master list - V744A and V744B. These cperators
were required by Westinghouse to be upgraded to special service by Limitorque
before installation. Data is in file denoting the requirements and
certification that these operators were modified for their intended service.
Under review i{s the currently available SB Model Linitorque Operators which
perform similar function without a motor bSrake. When completed, a
recommendation and disposition will be made to the WRC. At the present time,
the installed SMB-3 operators are considered adequata for their service and

qualified for their environment.
ED
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NRC Contract No. NRC-03-79-118

3c

]

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i

3-2'3

Motor-Operated Valves [:]:zj

Within containment at H, B, Robinson four (4) motor operators
are used for valve actuation for the listed equipment in this
report. They are: V=744A and Ve744B. Auxiliary Cooling
System and V-866A and V-866B, Safety Injection System. They
are Limitorque }Models SMB=00 (V-866A,B) and SMBw3, with motor
brake (V-744A,B), Torque motors for Ve744A&B have been wound
with Class H insulation. V=866A&B Torque motors and V.744A&B
motor brakes are wound with Class B insulation. lodel SMB=0O

has a Peerless built torque motor and Model SMBe3 has a Reliance

built torque motor.

Qualification testing of Limitorque motor operators was
performed by Franklin Institute Research Laboratories and the

test reports included in Westinghouse WCAP 7410-L, Environmmental

Testing of Engineered Safety Features Related Equipment.
Limitorque Model SMB-0Os, with and without motor brake, and

Class B and Class H insulation were used during the tests.
The results are applicable to the Models SMB=00 and SMB=3 used

at H. B. Robinson as differeaces are dimensional and in torque
rating only.

The qualification testing performed by FIRL encompasses the
temperature, pressure, relative humidity and chemical spray
parameters for H. B, Robinson; therefore, the Limitorque motor
operations within containment are considered qualified per
these parameters for H, B, Robinson operationm.

Of concern was motor brake operation due to the results of
FIRL Final Report F=C2485-01, Tests of a Limitorque Valve
Operator and Motor Brake Assembly, Both with Class B Insulation

Under Simulated Reactor Containment Post Accident Steam and

Chemical Environments, Failure of the motor brake with sub-

sequent valve operator failure was reported as occurring after
seven (7) days within the test program. Performance prior to
this time was recorded as satisfactory. Since the H. B,
Robinson application of the motor brake, valve operator com-
bination occurs within five (5) minutes after LOCA initiatiom,
it is concluded that the intended function of this equipment
will be met by the installed equipment; no further qualifying
or changeout is planned.

Radiation exposure and aging tests are described within
Westinghouse WCAP 7744, Environmental Testing of Engineered
Safetv Features Related Egquipment, Total irradiation to

2 x 10 RADS and a thermal aging equivalent to forty (40)
years is reported. Support data for these tests are on
request from from Westinghouse and will be made available for
review when received.

| R
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S~

Outside of containment for long-term accident mitigation are
additional Limitorque motor valve operators which will be

exposed to elevated radiation levels only. These are CVC.381, l R2
V-860A, V-860B, V-861A, V-861B, Ve863A, V-863B, V=-869. The
Limitorque models used are SMB-00 and SMB-1l. No motor brakes

are associated with these operators. As stated previously,
Westinghouse WCA§ 7744 reports a test which achieved irradiation
levels of 2 x 10 RADS with no failures encountered. CP&L has
requested copies of the test data from Westinghouse, and it

will be made available upon receipt. No other accident environment
parameters are experienced at this location; therefore, CPS&L
considers these motor valve operations qualified for their

intended use and location.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5~

mcklheetsﬁ/ 2 ZZ:.«,.SZ LB have been removed due to the

proprietary nature of information contained therein.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .4

Checksheets ££’ %: § 5'= have been removed due to the

proprietary nature of information contained therein.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&_

EQUIPMENT ITEM NO. 6

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT, ELEV. 245'
LIMITORQUE MODEL SMB3 WITH RELIANCE MOTOR, CLASS H INSULATION; MOTOR BRAKE,

CLASS B INSULATION
REQUIRED OPERATING TIME: 5 MINUTES
TER CHECKSHEET NO. 6
LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES REACTOR CORE DELUGE VALVES (V-=744A, B)

LICENSEE SUBMITTAL: SCEW(S): 9 OF 25 [20]

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

(See Secticn 3 of this TER for Legend)

@ T, Q¥, RT, P, H, @ S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents

Equipment Item

Summary of Licensee Responses to the NRC SER
Equipment Environmental Qualification Summary Forms
Licensee Response to NRC SER

System Consideration Review

Equipment Environmental Qualification Review

Installed TMI Lessons Learned Implementation
Equipment Summary

Maintenance and Replacement Schedule Summary

Checksheet Page No.

la

1lb

2

3a, 3b, 3¢, 3d
ity b it

5a, 5b, 5¢, 5d, Se,

Do, . o, 5C1..$1, ,Sct
S¥.95g9, Sh, Si, 53
P

o SN S -




Uﬁﬂﬁ Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448-1000

NRC Contract No. NRC-03-79-118

FRC Project No. C5257 Page
FRC Assignment No. 13 1)
FRC Task No. /]

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT !TEM NO. _&_

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER -~ ONLY CHECKED ITEMS ARE APPLI

_}(‘Tno Licensee (has/kasé-nat) provided a response to the SER concerns.

x The Licensee (has/mas-not) specifically stated that the equipment is
qualified and)h; will function when exposed to the applicable DBE

environmental service conditions.

The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

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

item whose qualification has not been fully established.

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

Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with gualified equipment

Equipment modification

— Equipment relocation above submergence level

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

— Qualification testing of equipment in progress

Other (

The Licensee has provided other information for this equipment item

that can be construed as a basis for justification for interim

operation.

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

corrective action. (Schedule for accomplishing the corrective

action

.)

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

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

I.a Qualified

I.b Modification
j1l.a QUaTITication Not Establishe
"I1.b Not Qualified

II.c Qualified Life DNeficiency
III.a Exempt

III.b Not in Scope

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

EQUIPMENT ENVIRONMEn.AL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

pocumented 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

o0 Peak Pressure Adequate

o Duration Adequate

0 Required Profile Envelcped Adequate.y

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 FTTHTTT Fe

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
l.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 Rejuirements Except Qualified Life
or Replacement Schecdule 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. £ _

LICENSEE RESPONSE TO NRC SER

4.2 Equioment Requiring Additional Information and/or Corrective Action
(Appendix 3)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replacement programs

carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

= Re-evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety =
Related Electrical Squipment IEB 79-013. Techrical Evaluation Renort
- Docket No. 50-261; Plant: H. 3. Robinson 2, dated November 5, 1920
and Revised November !1, 1980.

Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

A. Maotor Operator Limitorque SMB-3 s 1 R,CS A

.

A"ems reported as qualified withim NRC Region II revised TER, dated 11/7/80.

(20N
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .‘_

LICENSEE RESPONSE TO NRC SER (Continued)

The items within Appendix B3 not fully covered by either TER
classification or SCEWS’s are as follows:

Eyuipment Description Manufacturer Model No. Location

Motor Oparator Limitorque SMB-3 containment
Transmitter Rosemount 1153A containment
Level Switch Madison 5602 containment
Silicon Rubber Tape M Scotch 70 containment

The Limitorque motor operators of type SMB-3 are operators with
3 :0c Srakes. Two are in the master list - V744A ard V744B. These operators
were required by Westinghouse to be upgraded to special service by Limitorque
before installation. Data is in {ile denoting the requirements and
certification that these operators were modified for their intended service.
Under review is the currently available SB Model Limitorque Operators which
perform similar function without- a motor brake. When completed, a
recommendation and disposition will be made to the NRC. At the present time,
the installed SMB-3 operators are consideved :.dequate for their service and
qualified fer their emvironment.

(20
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&

3.2'3

Motor-Cperated Valves E'lSJ

Within containment at H, B, Robinson four (4) motor operators
are used for valve actuation for the listed equipment in this
report. They are: Ve744A and Ve744B. Auxilicry Cooling

System and V-866A and V-866B, Safety Injection System. They

are Limitorque Models SMB=0O (V-866A,3) and SMBe3, with motor
brake (V-744A,B), Torque motors for Ve744A&B have been wound
with Class H insulation. V=866A&B Torque motors and V.744A&B
motor brakes are wound with Class B insulation. lModel SMB-00
has a Peerless built torque motor and Model SiiB=3 has a Reliance
built torque motor.

Qualification testing of Limitorque motor operators was
performed by Franklin Ianstitute Research Laboratories and the
test reports included in Westinghouse WCAP 7410-L, Environmental
Testing of Engineered Safety Features Related Equipment.,
Limitorque Model SMB=0s, with and without motor brake, and

Class B and Class H insulation were used during the tests.

The results are applicable to the Models SMB-=00 and SMB=3 used
at H. B. Robinson as differences are dimensional and in torque
rating only.

The qualification testing performed by FIRL encompasses the
temperature, pressure, relative humidity and chemical spray
parameters for H., B. Robinson; therefore, the Limitorque motor
operations within containment are considered qualified per
these parameters for H, B, Robinson operatiom.

0f concern was motor brake operation due to the results of

FIRL Final Report F=-C2485-01, Tests of a Limitorque Valve
Operator and Motor Brake Assembly, Both with Class B Insulation
Under Simulated Reactor Containment Post Accident Steam and
Chemical Environments, Failure of the motor brake with sub-

sequent valve operator failure was reported as occurring after
seven (7) days within the test program. Performance prior to
this time was recorded as satisfactory. Since the H. B,
Robinson application of the motor brake, valve operator com=-
bination occurs within five (5) minutes after LOCA initiation,
it is concluded that the intended function of this equipment
will be met by the installed equipment; no further qualifying
or changeout is planned.

Radiation exposure and aging tests are described within
Westinghouse WCAP 7744, Envirommental Testing of Engineered
Safety.Features Related Equipment., Total irradiatiom to

-

2 x 10° RADS and a thermal aging equivalent to forty (40)
years is reported. Support data for these tests are on
request from from Westinghouse and will be made available for
review when received.
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EQUIPMENT ENVIROCNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

Outcside of containment for long-term accident mitigation are
additional Limitorque motor valve cperators which will be

exposed to elevated radiatiocn levels only. These are CVC.381, R2
V-860A, V-860B, V-86lA, V-8613, V-863A, V-363B, Ve869. The
Limitorque models used are SMB-00 and SMB-l. No motor brakes

are associated with these operators. As stated previously,
Westinghouse wCAg 7744 reports a test which achieved irradiatiom
levels of 2 x 10" RADS with no failures encountered. CP&L has
requested copies of the test data fr Westinghouse, and it

will be made available upom receipt. No other accident environment
parameters are experienced at this location; therefore, C2&L
considers these motor valve operations qualified for their

intended use and location. L[ /¥)




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. 13 5
20th and Race Streets. Phila._ Pa 19103 (215) 448.1000 | FRC Task No. 5~/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&

-

Checksheets ﬁ; ! m‘ 5": 4 a2 have been removed due to the

proprietary nature of information contained therein.
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.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1_.

EQUIPMENT ITEM NO. 7

MOTORIZED VALVE ACTUATOR LOCATED IN THE REACTOR AUXILIARY BLDG.

LIMITORQUE MODEL SMBOO

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 7

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES HOT LEG INJECTION BORON INJCCTION VALVE (V869)

LICENSEE SUBMITTAL: SCEW(S): 7 OF 25 [20]

FUNCTION (PLANT ID): ACTUATES RHR DISCHARGE TO SI SPRAY SYSTEM VALVES
(V863A, B)

LICENSEE SUBMITTAL: SCEW(S): 12 OF 25 [20]

FUNCTION (PLANT ID): ACTUATES REACTOR COOLANT PUMP SEAL WATER RETURN VALVE
(cvc-381)

LICENSEE SUBMITTAL: SCEW(S): 23 OF 25 [20]

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

@ T, m‘.‘ P, H, @s,@ S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksh2et P:ge No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NPT SER 3a, 3b, 3c, <&

System Consideration Review 4 —Sa T4

Equipment Environmental Qualification Review e Sd— et ,
5g, 5h, &ir—59

Installed TMI Lessons Learned Implementation P

Equipment Summary

Maintenance and Replacement Schedule Summary P
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7

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

;yi Tne Licensee (has/mas—he#) provided a response to the SER concerns.

x The Licensee (has/maes—nmet) specifically stated that the equipment is
qualified andsy 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.

vustification 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 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt
|LII.a gualification 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. 7

NRC REQUIREMENTS

Document

Adequate Similarity Between Equipment and Test Specimen Established

Aging De

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

ed Evidence of Qualification Adequate

gradation Evaluated Adequately

Qualified Life or Replacement Schedule Established (If Required)

Program
Criteria
Criteria
o P
o P

Established to Identify Aging Degradation
Regarding Aging Simulation Satisfied (If Required)
Regarding Temperature/Pressure Exposure:

eak Temperature Adequate

eak Pressure Adequate

o Duration Adequate
0 Required Profile Enveloped Adequately

o S
Criteria
Criteria
Criteria
Criteria
Criteria

(If An
Criteria
Criteria
Test Dur
Criteria

team Exposure (If Required) Adequate
Regarding Spray Satisfied
Regarding Submergence Satisfied
Regarding Radiation Satisfied
Regarding Test Sequence Satisfied
Regarding Test Failures or Severe Anomalies
y) Satisfied
Regarding Functional Testing Satisfied
Regarding Instrument Accuracy Satisfied
ation Margin (1 hour + Function Time) Satisfied
Regarding Margins Satisfied (NUREG-0588, Cat. I)

X = DEFICIENCY

LT FETETTEET T

NRC QUALIFICATION CATEGORY

I.a
I.b
II.a
Il.b
I1.¢

Ill.a
IIl.o
v

Equipment Qualified

Equipment Qualification Pending Modification

Equipment Qualification Not Established

Equipment Not Q.alified

Equipment Satisfies All Requirements Except Qualified Life
or Rep.acement Schedule Justified

Equipment Exempt From Qualification

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

DESIGNATION:
X = CATEGORY

[T T
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7

LICENSEE RESPONSE TO NRC SER

4.2 Eguipment Requiring Additional Information and/or Corrective Action
(Appendix 2)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

- Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

- Re-evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79=013. Technical Evaluation Report
« Docket No. 50=-261; Plant: H. 3. Robinson 2, dated November 6, 1380

and Revised November 11, 1980.

Telecons with YRC, Bethesda, MD reviewing persomnel July 29, 1981,
et al.

Equipment reported as qualified within NRC TER Revision 1, dated November ll,
1980:

Equipment Descrintlion Manufacturer Model No. Location
l. pump motor Westinghouse 506U?2 outside
°4
containment
2. motor operator Limitorque SMB-00 . containment
J. motor operator Limitorque SMB=-00 outside
containment
Ao "ot .
or QOperator 9 "
P Limitorque SMB-00 2 R,RT,A

A
QIcems reported as qualified within NRC Region II revised TER, dated 11/7/80.

A,

(262
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7_

Motor-Operated Valves [ )& |

Within containment at H, B, Robinson four (4) motor operators

are used for valve actuation for the listed equipment in this
report. They are: V=744A and Ve744B. Auxiliary Cooling

System and V-866A and V-866B, Safety Injection System. They

are Limitorque Models SMB=00 (V-866A,B) and SMB=3, with motor

brake (V=744A,B), Torque motors for Ve744A&B have been wound "
with Class H insulation. V=-866A&B Torque motors and V.744A&B l R
motor brakes are wound with Class B insulation. lodel SMB-00

has a Peerless built torque motor and Model SMB«3 has a Reliance
built torque motor.

Qualification testing of Limitorque motor operators was
performed by Franklin Institute Research Laboratories and the
test reports included in Westinghouse WCAP 7410-L, Envirommental
Testing of Engineered Safety Features Related Equipment.
Limitorque Model SMB-~0s, with and without motor brake, and

Class B and Class H insulation were used during the tests.

The results are applicable to the Models SMB=-00 and SMB-3 used
at H. B. Robinson as differences are dimensional and in torque
rating only.

The qualificatiocn testing performed by FIRL encompasses the
temperature, pressure, relative humidity and chemical spray
parameters for H., 3. Robinson; therefore, the Limitorque motor
operations within containment are considered qualified per
these parameters for H., B, Robinson operationm.

0f concern was motor brake operation due to the results of

FIRL Final Report F=(C2485-0l1, Tests of a Limitorque Valve
Operator and Motor Brake Assembly, Both with Class B Insulation
Under Simulated Reactor Containment Post Accident Steam and
Chemical Environments, Failure of the motor brake with sub-

sequent valve operator failure was reported as occurring after
seven (7) days within the test program., Performance prior to
this time was recorded as satisfactory. ince the H. B,
Robinson application of the motor brake, valve operator com=
bination occurs within five (5) minutes after LOCA initiation,
it is concluded that the intended function of this equipment
will be met by the installed equipment; no further qualifying
or changeout is planned.

Radiation exposure and aging tests are described within
Westinghouse WCAP 7744, Environmental Testing of Engineered
Safetv . Features Related Equipment, Total irradiation to

2 x 10° RADS and a thermal aging equivalent to forty (40)
years is reported. Support data for these tests are on
request from from Westinghouse and will be made available for
review when received.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. o )

OQutside of containment for long-term accident mitigation are
additional Limitorque motor valve operators which will be

exposed to elevated radiation levels only. .hese are CVC.381, R2
V-860A, V-860B, V-861A, V=-8613, V-863A, V-863B, V=869. The
Limitorque models used are SMB-00 and SMBw-l. No motor brakes

are associated with these operators. As stated previously,
Westinghouse WCA,g 7744 reports a test which achieved irradiation
levels of 2 x 10" RADS with no failures encountered. CP&L has
requested copies of the test data from Westinghouse, and it

will be made available upon receipt. No other accident environment
parameters are experienced at this location; therefore, CP&L
considers these motor valve operations qualified for their

intended use and location. ()¢
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _1.

NOTES:
L The L, M_Lﬁa_&m PGQ *(9_97‘ LI AP- ?¢4'4'
(L AL XL CE " % 2 A g 2 d] ALl b

2. Test Snecimen - The test specimen should be the same model as the

ecsipment being qualified, The type test should only be considered valid
for ecuipment identical in design and material constructicn to the test
spacimen. Any deviations should be evaluated as part of the qualifica-

A : A . )
tisn documentation (see also Section 2.0 below).
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z_

NOTES:

3. AR*(G3F v T WOy PR
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. §

EQUIPMENT ITEM NO. 8

MOTORIZED VALVE ACTUATOR LOCATED IN THE REACTOR AUXILIARY BLDG.
LIMITORQUE MODEL SMBI1

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 8

LTICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES CV SUMP TO RHR SUCTION VALVES (V860A, B)
LICENSEE SUBMITTAL: SCEW(S): 10 OF 25 [20]

FUNCTION (PLANT ID): ACTUATES CV SUMP TO RHR SUCTION VALVES (V861A, B)
LICENSEE SUBMITTAL: SCEW(S): 11 OF 25 [20]

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

(See Section 3 of this TER for Legend)
@ T, Q’l‘.@ P, H, cs,@ s, (R), M, 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 ib

Equipment Environmental Qualification Summary Forms 2

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

System Consideration Review bar—dbr—der—idr—de—4E

Equipment Environmental Qualification Review Sl S,
5g, 5h, &&r5

Installed TMI Lessons Learned Implementation ey

Equipment Summary

Maintenance and Replacement Schedule Summary byt
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. X

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

X
X

Tne Licensee (has/kms=met) provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

The Licensee has provided other information for this equipmen* item
that can be construed as a basis for justification for inter.a
operation.

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 requi:: qualification
and/or should be exempted from environmental qualificatio:

D NATION OF ULTANT UALIFICATION EVALUATION CATEGORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)
I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
UI.a Qualification Not Established] III.b Not in Scope

II.b Not 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 Adequate A

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

o Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

L FEEETTET et

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

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

I1I.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[T T
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £~

LICENSEE RESPONSE TO NRC SER

4.2 TEauioment dequiring Addirional Information and/or Corrective Action
(Appendix B)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

~ Deletion of deficient listed equipment due to replacement programs

carried out and reported in our %90-day, Revision ] response dated
February !, 1981,

- Re=evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-0lB. Technical Evaluation Rejort
- Docket No. 50-281; Plant: H. 8. Robinson 2, dated Vovember 6, 13230
and Revised November 11, 1980.

)|
-

Telecons with VRC, Bethesda, MD reviewing persomnel July 29, 1981,
et al.

Pquipment reported as qualified within NRC TER Revision 1, dated November ll,
1980:

Equipment Description Manufacturer Model No. Location
l. pump motor Westinghouse S06UPZ outside
containment
2. motor operator Limitorque sMB-00 . containment
J. motor operator Limitorque SMB-00 ocutside
containment
4. motor operator Limitorque SMB-1 outside
containment
A. Motor Qperator Limitorque SMB-1 2 R,RT,A

A ;
Items reported as qualified within NRC Region II revised TER, dated 11/7/80.

PO RN E-1*

[20]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. e

Motor-Operated Valves O f]

Within containment at H, B, Robinson four (4) motor operators
are used for valve actuation for the listed equipment in this
report. They are: V-744A and V«744B, Auxiliary Cooling

System and V-866A and V-866B, Safety Injection System. They

are Limitorque Models SMB=00 (V-866A,8) and SMBe3, with motor
brake (V=744A,B), Torque motors for Ve744A&B have been wound
with Class H insulation. V-866A&B Torque motors and V.744A&B
motor brakes are wound with Class B insulation. Model SMB00
has a Peerless built torque motor and Model SMBe-2 has a Reliance
built torque motor.

Qualification testing of Limitorque motor operators was
performed by Franklin Institute Research Laboratories and the
test reports included in Westinghouse WCAP 7410-L, Environmental
Testing of Engineered Safety Features Related Equipment,
Limitorque Model SMB-Os, with and without motor brake, and

Class B and Class H insulation were used during the tests.

The results are applicable to the Models SMB=00 and SMB-3 used

at H. B. Robinson as differences are dimensional and in torque
rating only.

The qualification testing performed by FIRL encompasses the
temperature, pressure, relative humidity and chemical spray
parameters for H., B. Robinson; therefore, the Limitorque motor
operations within containment are considered qualified per
these parameters for H., B, Robinson operatiom.

Of concern was motor brake operation due to the results of

IRL Final Report F-(C2485-01, Tests of a Limitorque Valve
Operator and Motor Brake Assembly, Both with Class B Insulation
Under Simulated Reactor Containment Post Accident Steam and
Chemical Environments, Failure of the motor brake with sub-

sequent valve operator failure was reported as occurring after
seven (7) days within the test program. Performance prior to
this time was recorded as satisfactory. ince the H. B,
Robinson application of the motor brake, valve operator com=-
bination occurs within five (5) minutes after LOCA initiation,
it is concluded that the intended function of this equipment
will be met by the installed equipment; no further qualifying
or changeout is planned.

Radiation exposure and aging tests are described within
Westinghouse WCAP 7744, Envirommental Testing of Engineered
Safetv.Features Related Equipment, Total irradiatiom to

2 x 10° RADS and a thermal aging equivalent to forty (40)
years is reported. Support data for these tests are on
request from from Westinghouse and will be made available for
review when received.
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EQUIPMENT ENVIROMMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _§£~

Qutside of containment for long-term accident mitigation are
additionzl Limitorque motor valve operators which will be
exposed to elevated radiation levels only. These are CVC.381,
V-860A, V-860B, V-861lA, V-861B, Ve863A, V-863B, V=869, The
Limitorque models used are SMB-00 and SMB=1l. No motor brakec
are associated with these operators. As stated previously,
Westinghouse WCAg 7744 reports a test which achieved irradiation
levels of 2 x 10" RADS with no failures encountered. CP&L has
requested copies of the test data from Westinghouse, and it

will be made available upon receipt. No other accident environment
parameters are experienced at this location; therefore, CP&L
considers these motor valve operations qualified for their
intended use and location. C /&)
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _8
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z_
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. j_

EQUIPMENT ITEM NO. 9

FLOW TRANSMITTER LOCATED IN THE REACTOR AUXILIARY BLDG.

FISCHER AND PORTER MODEL 10B2496PBBABBB

REQUIRED OPERATING TIME: 30 DAYS

TER CHECKSHEET NO. 9

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): MONITORS SAFETY INJECTION HEADER HOT LEG FLOW (FT-940)
LICENSEE SUBMITTAL: SCEW(S): 1 OF 25 [20]

FUNCTION (PLANT ID): MONITORS SAFETY INJECTION HEADER HOT LEG FLOW (FT-943)
LICENSEE SUBMITTAL: SCEW(S): 2 OF 25 [20]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, &=

System Consideration Review bar—ibr—der—édr—deT—4E
Equipment Environmental Qualification Review 5a, 5b, #e, 54, %e, 5f,

59, 5h, 5%, 57

Installed TMI Lessons Learned Implementation e
Equipment Summary

Maintenance and Replacement Schedule Summary At
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7"

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

_)5:'Tno Licensee (has/hae—ne4) provided a response to the SER concerns.

x The Liccnsee (has/has—aet) npecifically stated that the equipment is
qualified andAQr 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 operaticn (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

_ Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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

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

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

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

II.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7_

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate

o0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

N THTHTTE THR

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.0 Equipment Not Qualified

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

IIll.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[N
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z

LICENSEE RESPONSE T0 NRC SER

4.2 Egquioment Requiring Addirional Information and/or Corrective Action
(Appendix B)

The bulk of master list equipment +as placed in this category and
our review of deficiencies i~ based upon the following:

- Deletion of deficient listed equipment due to replacement programs
carried out and reported in cur 90-day, Revision 3 response dated
February 1, 1981.

= Re~evaluation of CPSL°s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualificaticn of Safety-
Related Electrical Equipment IEB 79-01B. Technical Evaluation Renort
- Docket No. 50-261; Plant: H. B. Robinson 2, dated November 6, 1980
and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

Equipment reported as qualified within NRC TER Revision !, dated November 1ll,
1980:

Equipment Description Manufacturer Model No. Location
l. pump motor Westinghouse 506UP2Z outside
containment
2. motor operator Limitorque SMB-00 . containment
J. motor operator Limitorque SMB-00 cutside
containment
4. motor operator Limitorque SMB-1 outside
containment
S flow transmitter Pisher & Porter 10B2496 outside
PBBABBB containment
A. Flow Transmitter Fischer & Porter 1082496P88AR28 2 R,QT,A,QM

-

- - -~ b /2
A..e,s reported as qualified within ¥RC Regicn II revised TER, dated 11/7/80.
&% Sy -

Submergence of equipment outside of containment will also be
stndied. New modification of Auxiliary Building areas due to fire protection
reqiirements need to be evaluated to establish drain paths and/or water
accnmulations. Existing reports indicate no detrimental water buildups due to
HELB or small pipe breaks, but they do not account for building modification
performed in recent months. A report on submergence of safety-related
electrical equipment within harsh environment areas in the Auxiliary Building
will be completed and submitted by the date established by the NRC for
completion of qualification of safety-related electrical equipment. [:?OJ
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _¢

LICENSEE RESPONSE TO NRC SER (Continued)

Electronic Transmitters [:,5:)

H. B. Robinson's original design and specification called for
installation and use of Fisher and Porter electronic trans-
mitter for the measurement of Pressure, Level and Flow para-
meters. As stated within CP&L respomse to NRC iIE Bulletin 79-
01 and the 45-day response to NRC IX Bulletin 79-01B C?&L
preference. to obtain better operation and maintenance per-
formance, is to change out the existing transmitters withia
containment--to be replaced by Rosemounts' Model Fo. 1153A,

Environmental tests performed on Fisher & Porter's trans-
aitters (Model No. 10B2496) indicate failure occurs during the
high temperature, steam/chemical spray testing stage while
attempting to qualify to IEEE 323-1971 parameters. (Reference
WCAP 9157 Envirommental Qualification of Safety-Related C.ass
IE Process Instrumentation).




1m1F§> NRC Contract No. NRC-03-79-118
u Franklin Research Center FRC Project No. C5257

# Division of The Frankiin Institute FRC Assignment No, 13
206 and Race Streets. Phila.. Fa. 19103 (215! 248 1000 FRC Tasit No. fj[

Page
3¢

 —

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIFMENT ITEM NO. 9

For long~term accident mitigation, Fisher & Porter trans-

mitters, Model Nos. 1052496 and 50EP1041, located within the
Reactor Auxiliary Building are used. 1ransmitter identification
numbers are FT=940, FT=943, PT=934, PT«940 and PT«943. As

these transmitters are not exposed to the LOCA accident environment,
but will see the elevated radiation levels associated with

reactor coolant recirculation, qualification is limited to

their radiation withstand capability.

As previously stated, Zisher & Porter 10B2496 transmitters had
failed environmevntal testing per IEEE 5323-1971 requirements

and reported in VWCAP 9157. Failure occurred withing six (6)
minutas of operation when in the high temperature/high pressure/spray
testing environment (Table A=7, WCAP 9157)., It is noted,

taough, a3’ stated, that the "'trip" function time of operation

for the transmitters was accomplished. This portion of the

test program iz not relevant to H. B, Rebiason use of the

listed Fisher & Porter transmitters as they are not within
containment and, therefore, not required tc function under the
harsh environmental conditions which caused test failure.

Within the same report, it is stated that Fisher & Porter
transmitters had successfully operated during and after irradiation
testing (Table A=6, WCAP 9157). As only a total radiation

level of 4x10” RADs were achieved, additional qualification

was required to meet the radiation requirements established in
Table 1.3.3.

Westinghouse WCAP 7744, Envircnmental Testing of Engineered
Safety Features Related Equiprient states that transmitters,
identified by Westinghouse as Fisher & Porter, Mcgel 10B2496,
had been successfully tested to a level of 2.0x10" RADs. As
the ligted Fisher & Porter transmitters are expcsed to a
1.1x10 level, they are considered qualified for the
application and functions stated within this report. To
further identify the transmitters ian use at H. B, Robinson
with those tested, Westinghouse has stated that instruments
used were ordered as NS (nonstandard) from Fisher & Porter.

Check of purchase order and manufacturer's fabrication instructions

show that the listed F. B, Robinson Fisher & Porter transmitters
were supplied as NS (nonstandard),

Westinghouse has been requested to supply the specific data
and/or reports associated with the testing program, and it
. T " | Q‘ (‘ - :

will be available for review af:e receipc.[;ﬂ

RA
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Z_

mcklhcetQWS;ﬁ: nave been removed due to the

proprietary nature of information contained therein.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0

EQUIPMENT ITEM NO. 10

PRESSURE TRANSMITTER LOCATED IN THE REACTOR AUXILIARY BLDG.

FISCHER AND PCRTER MODEL SOEP1041BCXA

REQUIRED OPERATING TIME: 30 DAYS

TER CHECKSHEET NO. 10

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): BORON INJECTIOK TANK HEADER PRESSURE (PT-934)
LICENSEE SUBMITTAL: SCEW(S): 3 OF 25 120]

FUNCTION (PLANT ID): SAFETY INJECTION TANK HEADER PRESSURE (PT-943)
LICENSEE SUBMITTAL: SCEW(S): 5 OF 25 [20]

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

@ r@ RT, P, A, cs,@ s, (R), ¥, 1,@ 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, 3b, 3¢,

System Consideration Review lar—doy—de b et

Equipment Env! ~wmental Qualification Review Sar—5 o —Ser—Sd—Se—54,
-

Installed TMI Lessons Learned Implementation —ar—otr

Equipmeny. Summary

Maintenarce and Replacement Schedule Summary ——— e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0

_x: Tne Licensee (has/hes—mee) provided a response tc the SER concerns.

The Licensee (has/mes-not) specifically stated that the equipment is
qualicied andXqr will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

- Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

- Qualification testing of equipment in progress

— Other ( )

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

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

corrective action. (Schedule for accomplishing the corrective
action .)

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

D A N OF RESULTANT N ALIFICATION EVALUATION RY BASED ON EW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency

I.b Modification III.a Exempt

@I Doualification 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. /¢

T _ENVIRO | 4 RM

DESIGNATION:

NRC REQUIREMENTS X = DEPICIENCY

pDocumented 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 Pequired)
Criteria Regarding Temperature/Pressure Exposure:

o
o
o
o
o

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)

Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately
Steam Exposure (If Required) Adequate

M THTTHTT T

NRC QUALIFICATION CATEGORY X =

I.a
I.b
Il.a
II.0
Il.c

IIl.a
IIl.o
v

DESIGNATION:

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

IRLIN

)rn— MAM/MW/&V7
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEi4 NO. /0.

LICENSEE RESPONSE TO NRC SER

4.2 Eauipment Requiring Additional Information and/or Corrective Actior
(Appendix B)

The bulk of master list equipment was placed in this category and
our review of deficiencies i{s based upon the following:

= Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 90-day, Revision ] response dated
February 1, 1981.

= Re~evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualificacion of Safety-
Related Electrical Equipment IEE 79-013. Technical Tvaluation Revort
- Docket No. 50-261; Plant: FH. B. Robinson 2, dated November §, 1380
and Revised November 11, 1980.

Telecons with WRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

Equipment reported as qualified within NRC TER Revision !, dated November 1!,
1980:

Zquioment Descrintion Manufacturer Model No. Location
1. pump motor Westinghouse S06UPZ outside
containment
2. motor operator Limitorque SsMB=-00 . containment
J. motor operator Limitorque SMB=00 outside
sontainment
4. motor operator Limitorque SMB-1 outside
containment
S« flow transmitter Pisher & Porter 1082496 outside
PBRABB3B containment
f. pressure transmitter Pisher & Porter SOEPLN4L outside
BCXA containment

A. Pressure
Transmitter Fischer & Paortar SCEP10413CXA 2 R,QT, A, QM

-

-'\. . 3 : : .. -
Items reported as qualified within NRC Region I. revised TER, dated 11/7/80.

2]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Zo_

LICENSEE RESPONSE TO NRC SER (Continued)

Submergence of equipment outside of containment will alsc be
studied. "New modification o. Auxiliary Building areas due to fire protection
requirements need to be evaluated to establish drain pathe and/or water
accumulations. Existing reports indicate no detrimental water buildups due to
HELE or small pipe breaks, but they do not account for building modification
performed in recent months. A report on submergeice of safety-related
electrical equipment within harsh environment areas in the Auxiliary Building
will be completed and submitted by the date established by the NRC for
completion of qualification of safety-related electrical equipment. [:;ci]

Electronic Transmitters ZT’S:)

H, B, Robinson's original design and specification called for
installation and use of Fisher and Porter electronic trans-
nitter for the measurement of Pressure, Level and Flow para-
meters. As stated within CPSL response to MNRC IE Bulletin 79~
Ol and the 45-day response to NRC IE Bulletin 79-013 CP&L
preference, to obtain better operation and maintenance per-
formance, is to change out the existing transmitters within
containment=--to be replaced by Rosemounts' Model No. 1153A,

Environmental tests performed on Fisher & Porter's trans-
mitters (Model No. 10B2496) indicate failure occurs during the
high temperature, steam/chemical spray testing stage while
attempting to qualify to IEEE 323-1971 parameters. (Reference
WCAP 9157 Envirommental Qualification of Safety-Related Class
IE Process Instrumentation),
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L8

LICENSEE RESPONSE TO NRC SER (Continued)

For long-term accident mitigation, Fisher & Porter trans-

mitters, Model Nos. 10B2496 and 50EP104l, located within the
Reactor Auxiliary Building are used. Transmitter identification
numbers are FT=940, FT=943, PT=934, PT«940 and PT-943., As

these transmitters are not exposed to the LOCA accident enviromment,
but will see the elevated radiation levels associated with

reactor coolant recirculation, qualification is limited to

their radiation withstand capability.

As previously stated, Fisher & Porter 10B2496 transmitters had

failed environmental testing per IEEE 323-1971 requirements

and reported in WCAP 9157. Failure occurred withing six (6)

minutes of operation when in the high temperature/high pressure/spray
testing environment (Table A-7, WCAP 9157)., It is noted,
though, and stated, that the "trip" function time of operation
for the transmitters was accomplished. This portion of the
test program is not relevant to H, B, Robinson use of the
isted Fisher & Porter transmitters as they are not within
containment and, therefore. not required to function under the

harsh environmental conditions which caused test failure.

Within the same report, it is stated that Fisher & Porter
transmitters had successfully operated during and after irradiation
testing (Table A=6, WCAP 9157), As only a total radiation

level of 4x10” RADs were achieved, additional qualification

was required to meet the radiation requirements established in

Table 1.3.3.

Westinghouse WCAP 7744, Environmental Testing of Engineered
Safety Features Related Ecuipment states that transmitters,
identified by Westinghouse as Fisher & Porter, Mcdel 10B24956,

-

had been successfully tested to a level of 2.0x10" RADs. As
the listed Fisher & Porter transmitters are expcsed to a
1.1x10° RAD level, they are considered qualified for the
application and functions stated within this report. To
further identify the transmitters in use at H, 3, Rcbinson
with those tested, Westinghouse has stated that instruments
used were ordered as NS (nonstandard) from Fisher & Forter.
&
&

Check of purchase order and manufacturer's

show that the listed H. B, Robinson Fisher
were supplied as NS (nonstandard),

Porter transmitters

Westinghouse has been requested to supply the specific data
and/or reports associated with the testing program, and it
will } vailable for review after receipt,

will be available for review after receip 57517

RA

ication instructions
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /[

EQUIPMENT ITEM NO. 11

PRESSURE TRANSMITTER LOCATED IN THE REACTOR AUXILIARY BLDG.

FISCHER AND PORTER MODEL 5CEP1041

REQUIRED OPERATING TIME: 30 DAYS

TER CHECKSHEET NO. 11

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): SAFETY INJECTION HOT LEG HEADER PRESSURE (PT-940)
LICENSEE SUBMITTAL: SCEW(S): &4 OF 25 [20]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, <@

System Consideration Review a4y —der—4 e

Equipment Environmental Qualification Review Sty
PGP

Installed TMI Lessons Learned Implementation oo s

Equipment Summary

Maintenance ana Replacement Schedule Summary la—do—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:

x The Licensee (has/sas—nmot) provided a response to the SER concerns.

x The Licensee (has/has—nme4) specifically stated that the equipment is
qualified and/h; will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

The Licensee has provided cther 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 CAT" ;ORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legena,

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

II.b Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW CF EQUIPMENT ITEM NO. /L

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

o0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

N THTTHTT TR

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

Il.c Equipment Satisfics All Reguirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

Fn/é/w AWW«-?

HimhL
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/

LICENSEE RESPONSE TO NRC SER

4.2 CEaquinment Requiring Addirional Informarion and/or Morrective Action
(Apnendix B)

The bdulk of master list equipment was placed in this category and
our review of deflciencies i{s based upon the following:

= Deletion of deficient iisted’ equipment due to replacement programs
carried cut and renmorted in our 90-day, Rewvision ] response dated
February 1, 1981. '

= Re-evaluation of CPSL’s updated submirtals by NRC Region II,
Atlanta, GA, and reported in Environmenral Qualificacion of Safety=-
Related Electrical Equipment IEB 79-018. Technical Zvaluation Revort
- Docket No. 50-261; Plant: H®., 8. Robinson 2, dated November 5, 1920
and Revised November 11, 1980.

Telecons with ¥RC, Bethesda, ™MD reviewing personnel July 29, 1981,
et al.

Equipment reported as qualified within WRC TER Revision !, dated November 11!,
1980: '

Equipment Descrintion Manufacturer Model Yo. Location
l. pump motor Westinghouse S06UPZ outside
containment
2., motor operator Limitorque SMB=-00 . containment
J. motor operator Limitorque SMB=00 outside
containment
4., motor operator Limitorque SMBa1 outside
containment
5. flow transmitter Pigher & Porter 10B2496 outside
PBBARBR containment
6. pressure transmitter Pisher & Porter SOEPL04L outside
BCYA containment
A. Pressure
Transmitter Fischer & Porter 5S0EP10418CXA 2 R,QT,A,QM

A i . ) A
Items reported as qualified withian VRC Region II revised TER, dated 11/7/20

- -ty -~ *
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _#«

LICENSEE RESPONSE TO NRC SER (Continued)

Submergence of equipment outside of containment will also be
studied. "New modification of Auxiliary Building areas due to fire protection
requirements need to be evaluated to establish drain paths and/or water
accumulations. Existing reports indicate no detrimental water buildaps due to
AEZLE or small pipe breaks, but they do not account for building modification
performed in recent months. A report on submergence of safety-related
electrical equipment within harsh environment areas in the Auxiliary Building
will be completed and submitted by the date established by the NRC for
completion of qualification of safety-related electrical equipment. [QOJ

Elec:roniznfrahsmittgrs7“ [7/5:)

————

H, B, Robinsen's original design and specification called for
installation and use of Fisher and Porter electronic trans-
mitter for the measurement of Pressure, Level and Flow para-
meters. As stated within CPSL response to NRC IE Bulletin 79-
Cl and the 45-day response to NRC IE Bulletin 79-013 CP&L
preference, to obtain better operation and maintenance per=-
formance, is to change out the existing transmitters within
containment--to be replaced by Rosemounts' Model No. 1153A,

Environmental tests performed on Fisher & Porter's trans- _
mitters (Model No., 10B2496) indicate failure occurs during the
high temperature, steam/chemical spray testing stage while

attempting to qualify to IEEE 323-1971 parameters. (Reference
WCAP 9157 Environmental Qualificacion of Safety-Related Class

IE Process Instcrumentacicn),
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ZL

LICENSEE RESPONSE TO NRC SER (Continued)

For long-term accident mitigation, Fisher & Porter trans-

mitters, Model Nos. 10B2496 and 50EP1041, located within the
Reactor Auxiliary Building are used. Transmitter identification
numbers are FT=940, FT=943, PT=934, PT«940 and PTe943., As

these transmitters are not exposed to the LOCA accident environment,
but will see the elevated radiation levels associated with

reactor coolant recirculation, qualification is limited to

their radiation withstand capability.

As previously stated, Fisher & Porter 10B2496 transmitters had

failed environmental testing per IEEE 323-1971 requirements

and reported in WCAP 9157, Failure occurred withing six (6)

minutes of operation when in the high temperature/high pressure/spray
testing environment (Table A=7, WCAP 9157)., It is noted,

though, and stated, that the "trip" function time of operation

for the transmitters was accomplished., This portion of the

test program is not relevant to H, B, Robinson use of the . R2
listed Fisher & Porter transmitters as they are not within

containment and, therefore, not required to function under the
harsh environmental conditions which caused test failure. :
Within the same report, it is stated that Fisher & Porter - )
transmitters had successfully operated during and after irradiation
testing (Tabls A=6, WCAP 9157), As only a total radiation

level of 4x10" RADs were achieved, additional qualification

was required to meet the radiation requirements established in
Table 1.3.3.

Westinghouse WCAP 7744, Environmental Testing gg Engineered
Safety Features Related Eguipment states that transmitters,
identified by Westinghouse as Fisher & Porter, Mcgel 10B2496,
had been successfully tested to a level of 2.0x10" RADs. As

the lig:ed Fisher & Porter transmitters are exposed to a

1.1x10" RAD level, they are considered qualified for the
application and functions stated within this report. To

further identify the transmitters in use at H, B, Robinson

with those tested, Westinghouse has stated that instruments

used were ordered as NS (nonstandard) from Fisher & Porter.
Check of purchase order and manufacturer's fabrication instructions
show that the listed H. B, Robinson Fi r & Porter transmitters

v

were supplied as NS (nonstandard),

Westinghouse has been requested to supply the specific data
and/or reports associated with the testing program, and it

-

will be available for review after receip:.‘f75i7
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

EQUIPMENT ITEM NO. 12

PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153A

REQUIRED OPERATING TIME: 30 MIN (TABLE 1.3.3)

TER CHECKSHEET NO. 12

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (PLANT ID): PRESSURIZER PRESSURE CONTROL SIGNAL (PT=444)

FUNCTION (PLANT ID): PRESSURIZER PRESSUSE SIGNAL FOR SIS INITIATION (PT=455)
FUNCTION (PLANT ID): FUNCTION NOT STATED (PT-445, =456, =457)

LICENSEE SUBMITTAL: SCEW(S): 19 OF 25 [20]

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, u,@ (R), M, I,@ RPN, EXN, SEN, QI,@ 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, 3b, 3¢, 34

System Consideration Review da—ab, 4o 40, de—4E
Equipment Environmental Qualification Review 5a, 5b, 5¢, 54, Se, 5f,

;g, sh, 5;-—5955@,56,,
e, 5f, 59, 5h,5;, 5a,

Installed TMI Lessons Learned Implementation 5b.,Se 5o
- B 2 2

Equipment Summary

Maintenance ana Replacement Schedule Summary Ta, ¥oyr—to—




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

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

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

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

x The Licensee (has/tras~mo#e) provided a response to the SER concerns.

The Licensee (has/has-not) specifically stated that the equipment is
qualified andAr 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—mot) 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.

x 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

_X_ Other ( : :

¢ ¢ al /o~ )

X The Licensee has provided’other information for this equipment i

that can be construed as a basis for justification for interim

operation.

x The Licensee (has/hes—mot) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action Yael, .)
[ 4
The Licensee states that the equipment item does not require qualification
and/or should be ex~mpted from environmental qualification.

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

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

(EE:E)Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&~

NRC

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

UIREMENTS

DESIGNATION:
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
o0 Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate
Regarding Spray Satisfied
Regarding Submergence Satisfied
Regarding Radiation Satisfied
Regarding Test Sequence Satisfied
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)

Criteria
Criteria
Criteria
Criteria
Criteria

MR KT T

NRC QUAL

IFICATION

CATEGORY

I.a
I.b
Il.a
II.b
Il.c

IIl.a
I11.0
v

Equipment
Equipment
Equipment
Equipment
Equipment

Qualified

Qualification Pending Modification

Qualification Not Established

Not Qualified

Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified

Equipment
Equipment

Exempt From Qualification
Not in the Scope of the Qualification Review

Documentation Not Made Available

DESIGNATION:
X = CATEGORY
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /-

LICENSEE RESPONSE TO NRC SER

4.2 Equipment Requiring Additional Information and/or Corrective Action
(Apvendix B) ( 303

The bulk of master list equipment was placed .. this category and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981. '

= Re-evaluation of CPSL°s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-0183. Technical ZTvaluation Revort
- Docket No. 50-261; Plant: H. B. Robinson 2, dated November §, 1380
and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviewing persomnel July 29, 1981,
et al.

Equipment deleted due to replacement programs completed at the plant.
(Deficiency listings will not bYe addressed as these equipments are no longer
in place or use at the plant).

Fquipment Description Manufacturer Model Yo. Location

l. level transmitter Pigher & Porter 1082496 Containment
2. pressure transmitter Pisher & Porter SOEPl041RCXA-NS Containment
3. flow transmitter Rosemount 1151 Containment
4e level transmitter Fisher & Porter 1302495 Containment
S. solenoid valve ASCO LB8211C32 Containment
6. solenoid valve ASCO LB8316B25 Containment
7. solenoid valve ASCO LB8316B1l5 Containment
8. solenoid valve ASCO LB8316Bl4 Containment
9. level transmitter Fisher & Porter 1382496 Containment

The Rosemount 1153A Transmitters are currently qualified to
IEEE 323-1971. As reported in our 90=-day responses these transmitters require
a changeout cycle of ten (l10) years with an O=Ring replacement after each
calibration check to maintain their qualification level. CPSL is part of a
utilities group which is underwriting transmitter qualification to IEEZE=-
J23-1974 standards. As these tests are ongoing, no recommendations or
changeout program is being formulated at this time. Upon test completion,
CPSL will determine any added transmitter changeout or modification prozranm
and report to the NRC its actions.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /X

Electronic Transmitters [715:)

H., B, Robinson's original design and specification called for
installation and use of Fisher and Porter electronic trans-
mitter for the measurement of Pressure, Level and Flow para-
Deters. As stated within CPSL response to NRC IE Bulletin 79-
Ol and the 45-day response to NRC IE Bulletim 79-013 CP&L
preference, to obtain better operation and maintenance per-
formance, is to change ocut the existing transmitters within
containment=--to be replaced by Rosemounts’' Model No. 1153A,

avironmental tests performed on Fisher & Porter's trans-
tters (Model No. 10B2496) indicate failure occurs during the
gh temperature, steam/chemical spray testing stage while
tempting to qualify to IEEE 323-1971 parameters. (Reference
VCAP 9157 Environmental Qualification of Safety-Related Class
rocess Instrumentation).

A
t
*J

Qualification testing of Rosemount Model 1153, Series A, per
Rosemount Report No., 3788 states that the transmitter is
qualified per the requirements of IFEE 323-1971. Missing from
this report is the aging parameter not required for IEEE 323~
1971 but necessary for complete LOCA qualification. Recent -
Resemount testing to qualily a transmitter to meet IEEE 323-
1974 requirements has resulted in failure. A combipation of
thermal aging, irradiation and chemical spray test speci-
£ication parameters has resulted in failed components. The
initial failed element was an O=-ring comprised of sulphur
cured polyethylene rubber., This allowed steam/chemical spray
to affect electronic compoments, The Ow-ring mode of failure
is attributed to high temperature vs. time necessary for the
Arrilenius curve time compression to satisfy aging test re=-
quirements.

This testing failure does not preclude the use of the Recse-
mount 1153A within H, B, Robinson containment as it has
successfully performed within the H, B, Robinson accident
parameters of temperature, pressure and radiation levels.
Transmitters located in containment will be required to
perform within a maxizmum time period of twenty-four (24) hours
following accident. Oering failure due to high temperature
should not occur during this time period. Reviewing Table Cel
of Appendix C, NRC IE Bulletin 79-01B, Thermal and Radiation
Aging Degradation of Selected Materials, shows that poly-
ethylene rubber has a potential for significant aging at ten
(10) years and an allowable radiation susceptibility of 10
RADS before serious degradation occurs. Evaluating the above
establishes the need to perform periodic changeout of trans-
mitter O=rings.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _L2.

Additionally, the time span to which Rosemount will qualify
{ts IEEE 373-1974 transmitters is tem (10) years. To assure
that listed transmitters within H, B, Robinson contaigment
remain q%alified a ten- (10) year replacement cycle will be
adopted. **/

Replacement of in-containment transmitters identified within
this report has been performed within the 1980 refueling

outage (August - October, 1980)., At this time, no fully
qualified transmitter is available for nuclear plant in-
containment operation. Rosemount 1153A transmitters, qualified
to IEEE 323-1971 version, were used as replacements.

Additional action required - A program of periodic transmitter
housing O-ring replacement (performed during yearly instrument
calibration check) will provide boron spray protection capability
if an accident ever occurs. (See Pargaraph 3.2.2.) To assure

operational capability, a ten- (10) year

transmitter replacement
schedule has been adopted,

. to be modified when Rosemount can
certify, by test, longer life equipment is available.‘lrvurij
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2.

LICENSEE RESPONSE TO NRC SER (Continued)

SECTION III - Proposed Corrective Actions for Outstanding Items

Electronic transmitters qualified to IEEE-323-1974 are npt currently
available. CP&L is a participating member of the Wisconsin Electric
Transmitter Evaluation Program to test and qualify electronic transmitters for
nuclear plant use. Fresently, CPSL has upgraded its master list transmitters
within containment to Rosemount 1153A models which are qualified to
IEEE-323-1972. After the current test program 1s complete - which extends
into the fourth quarter of 1982 - CP&L will evaluate the results and decide on
action(s) to be taken to provide fully qualified equipments, In the interim,
CP&L has established a program which requires changeout of O-rings when yearly
calibration checks are performed and a complete instrument changeout on
ten-year cycles after installation dates, to maintain qualification level.

[3]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2%

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines

___1 NUREG-0588, cat. I_A{; NUREG-0588, Cat. II __.

Load/Cycles/Voltage/

o - 750" Hao KO"';A-—

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
ADOR/0588~1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

. " DIFFEREVTIAL ]
EQUIPMENT DESCRIPTION : R MnITTEE PRESSVAE !
Equipment Type 1 TRA : TA’AAJSHlTTEﬂ '
Manufacturer's Name ' yr; OSEMov T -
(5.2.2/=/=) ; RoSémo KB ;
Wodel Number (5.2.2/-/=) ! 11§3A L £30A8 . st
Serial Number t N/A : ' vJ/"‘c'lf

' v 106196 ThRv Jo6lP§ :
Features/Mounting ‘MoT STATED ! '
(5.2.6/=/=) : ! 1153 SERIES A "
Connections/Interfaces : 4 : :
i f I /5:::;;/%”7;”6“_’_ :
Location/Elevation : SEE f} la 'l ou/)STl/SfS Ph”;“’/’l"“’ :

: ! 70 ,
Equipment ID No. : SEE f, / E /A 1
QUALIFICATION REPORT : : :
(8.0/5.0/5.0) : : .
Report ID Number .; 37}3 i RMT 3788 'E,76‘/]
Report Date : ’

C NMA t Manch 23,1978
Issued by . KOSfﬂoWT' R '
Prepared for H 0”1 :

3’“"5”0 : RM :
Referenced Reports : : :

: 'V/A ! RMT 37221 : [4/4/23_7
Qualification Method s 7 ! .
(5.1, 5.3/2.1, 2.4/2.1, 2.4) ¢ TES : - :

: ! TYPE TES :
QUALIFICATION TEST PROGRAM ! $ d :
Functional Test Description ! : .
(5.2.5/2.2.9/2.2.9) L N/A tymiT Pow ERED :

st : *ANMD PRESSURIE ED :

Operating Conditions : $
(=/2.2.10/2.2.10) v N/A ! '

Current/Freq.

Y- 2o /Ma-
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

+5% G‘o.s'm»%yo Mrad

Acceptance Criteria !
t+ &7 JuRING STH TEST '

(5.2.5/2.2.1/2.2.1)

&
BN

MAX. ouTPVT SIGHNAL :
DEVIATIN +3.7% oF SPIVN: moTE 2
duRIN & AADIATIC ‘*6-7-‘-22

Accuracy (5.2.5/-/-)

2
BN

Test Seguence (General)
$5:3.3/2.3.1/2.3.1)

L RADIATION /S E1Smic /
- ?ﬂfﬁﬂﬂ f /’54:: URE/SPRA)

W

*
=

Number of Specimens ”/'4 E STEAM
Test Instruments Calibrated /v/ﬂ : YES /MBS
g::::\yn)'u?f;;o?. ;;‘Z:fiv;)/ HAcTIVE ; ///)4

Test Duration (5.2.1/-/-) /V/4 : CYhR derunw
Aove Nomal) (5.2.1/-/ 24 AR i /A

Required Function Time DY AR E W/

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-) MA
. Representative Sample
Baseiine Data
Performance Extremes
. Thermal Aging

. Radiation Aging

. Wear Aging

. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

10. Inspection

N/A

~NoOUes WwN -
. .

S Sm e SR Am tm e e e e m SR A SE am e e Te s S A fE A S A e e P e e e e e b e e

Ag ing
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

NONE MNoONE

Material Aging
Evaluation (7.0/=/=)

NONE

B T L I e T T P T

Materials Susceptible
(Thermal) (5.2.4, 7.0/=/=)

MoONE

Radiation Aging, Type : ' Pty :
o .
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2.

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
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Radiation Aging, Dose (rd) "’/4 SEE Acc1d éwT DoSE :
Radiation Aging, Dose Rate /V/I

i / SEE AccidenT DosE
Radiation Aging, Me ,{ I
TEST
Materials Susceptible NoT sTAIE
(Radiation) (5.2.4, 7.0/-/-) No
Operational Aging /VA4

(=/4.2/-)

Other Age Conditioning
(=/4.2/=)

Qualified Life Claimed/
Established (5.2.4/4.10/-)

Normal Ambient Temperature
Normal Ampbient Radiation
Normal Ambient Humidity

On=-Going Sucveillance and
Preventive Maintenance
(7.0/=/=)

On-Going Analysis of
Failures and Degradation
(7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

e e 4w e gm TB EE Sm 4w e EW IW AW TS te Se Se Fe e e W te Se te W e te e e Se o= e s FE e e @ te s fe e tw te e

N/A

NoNE

z
!

™ e s S e fe e e Am e i fam S e Aw e A fe am fe A e e e fe e e e - S aw e oaw e ..p. Sm fe am St A e e e

2
BN

/A

M/A

NoT STATED

WA

noT STATED

=
o
\‘
G
\‘
N
\\
™
(o)

Jos on RADIATIo#

M/A

X

)
-
'
-
1
.
'
.
'
.
1
.
'
.
'
.
'
-
'
-
)
-
)
-
1
.
'
.
'
.
'
.
'
-
'
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1
-
'
.
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.
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.
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.
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1

ACCIDENT CONDITIONS : $ :
. ' '

LOCA/MSLB/HELB/Uncontrolled ! $ :
4.1, 4.2, 4.3.1, 4.3.3/ ! LocAh ¢ W :
Beds a3y 2e8/3:k, 1.2, 1:9%) & . :
L] L] 1

Radiation Type f G AMMA : G AMMA Co“ :
Radiation Dose (rd) s &3 Crap :
(4.1.2/1.4/1.4) r 9.5Xj0 44 x10°RA :
Radiation Dose Rate (rd/hr) ! ' “ :
Radiation Qual. Method t MoT STAHED: o.$x/0 R/AR '
(5.3.1/'/') : ; TESr ;
Proximity to Concentrated : : :
Radiation ! Mo ! N/A '
(4.1.2/1.4.6/1.4.6) : 4 :
L} . 1

Equipment Susceptible to : : $
Beta Radiation (4.1.2/-/-) : No $ ”/I :
Radiation Dose (Normal + : 6 3 { :
Accident) (4.1.2/-/-) ' .o X0 : yy X10°RAD .
Plateout Dose Considered : 3 :
7/ . :

-/1.48/1.48 e 4 .
(=/1,48/1.48) : : M/A :
Gamma + Beta Do rd : $ -
3 - g : ﬂ/o : :

(4.1.2/1.4.7/1.4.7)

WA

I
l
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

NRC REQUIREMENTS DEFICIENCY
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3 3 )
ENVIRONMENTAL PROFILE H ! ;
OF ACCIDENT CONDITIONS : : "
S : y |
Rate of Temp./Press. : L8 Vs Jo.é7 rs%f
Increase : :73— :_/ / { =
: t T 3859 J)aef/eef o-/0M 12 CYclES
Peak: °F/psig/RH/Time :.?66(74(’//-/_7" tam 3 hovR
' P 363/8/10¢) $hR L mrcruaL

Decrease To:
Decrease To:
Decrease To:
Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,
2.2.6/1.2.5.C, 2.2.6)
Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
202.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ttz)
Spray Duration

Submergence Duration
(4.1.3/2:.2:.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/=/=)

Tire to Submergence

Dust Environment
(=/2.2.11/2.2.11)

°F/psig/RH/Time
°F/psig/RH/Time .

°F/psig/RH/Time

52”/20//00 I

g /"//4 : NoNE

TEST i rest

EH Bo ,.797%% Hz 80, /5000 PPM
:ﬂzﬁofl/o.(uf', NAoH PH 10.§
tgapp 7t 07 N

pol € ro‘f:’pj
M/A

¥/ B
NP
N/

Kool TEMP.

10 = 27 hovhs
NONE

OETECTED
N/A

v WMo LEAKAGE
7/

g.)‘o//f//OO/é.( /)R "

o .18 K-

'
'
1
.
'
-
1)
.
'
-
'
.
'
.-
1

.
1
.
'
.
'
.
)
-

' A 3

'
'
-
1
-
'
-
L]
.
'
-
1
'
-
!
-
'
.
'
-
1
'
.
1
-
'
-
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e 2.k /&,Nr,f,aum/%v?

These test units are representative of the whole 1153 Series A model
line. The remainder of the model 1ine differ by the spring constant
(thickness) of the sensing diaphragm and by the process pressure
level. The stiffness of the metal sensing diaphragm, whose movement
is minute - .004 inches, does not constitute a significant design
difference. Radiation, vibration, and steam temperatures would not
effect diaphragm stiffness to the extent that performance would exceed
the specified acceptance criteria limits. Also, all transmitters
within the model 1ine have a design capability of withstanding a
process pressure proof load of 10,000 psi. This is more than twice
the maximum operating pressure range of any transmitter. Hence,
process pressure is a static load which is well below the design
proof 1oad and the effects of this static loading would not be
significantly enhanced by expcsure to the qualificaticn testing.

Thus, the entire 1153 Series A mode! line is qualified to the
acceptance levels specified in this document by virtue of similarity
to the test units. :

Span Maximum Working .
Mode! No. Type Min, Max. or Maximum Static
1153DA3 Differential 0-5" H,0  0-30" H,0 2000 psig
11530A4 . 0-25" H,0 0-15 Ho0 .
11530DA5 > 0-125"H,0 0-750"H,0 3
11530A6 0-17 psid 0-100 psid -
1153DA7 . 0-50 psid 0-300 psid ‘
11530A8 . 0-170 d 0-1000 psid !
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1153HA4  Differential 0-25" Hy0 0-150" H,0 4500 psig
1153HAS " 0-125" H,0 0-750" H,0 "
1153HA6 " 0-17 psid 0-100 psid "
1153HA7 " 0-50 psid 0-300 psid "
1153AA5  Absolute el e 2000 psig
1153AA6 " 0-17 psiA 0-100 psiA “
1153447 " 0-50 psiA 0-300 psiA "
1153AA8 " 0-170 psiA 0-1000 ps:A o
1153449 " 0-500 psiA 0-3000 psiA 4500 psig
11536A3 Gauge 0-5" H,0  0-30" H,0 2000 psig
1153GA4 " 0-25" H0 0-150" H,0 "
1153GA5 " 0-125" H,0 0-750" H,0.
1153GA6 " 0-17 psiG 0-100 psiG u
1153GA7 " 0-50 psiG 0-300 psiG o
1153GA8 " 0-170 psiG 0-1000 psiG "
(1153559 " 0-500 psiG 0-3000 psiG 4500 psig

Summary of Radiation Results

el 2 -'73£;n7wdt‘4121:41;

————————

Ourt’ng the exposure period, the fg’,?ow‘ng worst case output s.;gnawi
3.7%, and +1.5% of span for serial

deviations were noted:
numbers 106186, 106187, and 106788; respectively.
well within the expected error band of +5% upper range 'imi

'-5%)

S

These results are

The

post-test calibration check indicates that all transmitters returned

to near normal performance; all transmitters were within 0.5% of

the pre-test data.
voltage or time constant parameters in
son. The temperature coefficient data
does have an effect on this parameter;
this effect is small,
post test data at the hot temperature (

-

he largest difference

’, C‘\
An¥ )
(49,9 ;

do

howeve»*,

No changes worthy of noting were seen in 1iftoff
the before to after compari-

indicate that radiation

was only 1.

tre maganitude of

between t12 pre-to-
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2{6—3" LL'ATJM :

The deviation from procedure resulted from & problem with the filtra-
tion system for the chemical spray. The plumbing for the spray became
clogged such that units 106186, 106187, ard 10¢168 were sprayed for 10,
1, and 24 hours; respectively. The procedure originally specified 24
hours of chemical spray. This deviation does not impact the results

of the test for th-ee reasons. First, the ‘ransuitter design is one

e ——

in which all exposed surfaces are of ferrous material and are chemically
compactable with the spray. Second, the ctrio chart data for signal
outout and past development testing indicate that the output signal

is uneffected by the spray introduced into the chamber. Third, unit
106188 did experience the required amount of sprayv and, therefore,
demonstrates the desigr compactability with the 24 hours of spray.

It is concluded from the results present that all three units met the
requirements of the steam/chemical test.

VAL Y= Dnpol plolid?

CONCLLUSIONS " b i

It is concluded from the data obtained from this type-test program,
a summary of which is document in this report, that all three test
units have successfully cemonstrated the Rosemount “odel 1153 Series

A pressure transmitter to be qualified for Class 't service in those
applications requiring compliance with the 1971 IEEE standards.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines __; NUREG-0588, Cat. I_X; NUREG-0588, Cat. I .

NRC REQUIREMENTS DEZ TCYENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X Ok
{DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

- -

EQUIPMENT DESCRIPTION : GAVGE PRESSURE

Prepared for A”ojfﬂo“’rg RoSEMouwT

EMT NO. 3788

‘[1764]

Referenced Re ., «ts A
Qualification Method
(5.1, S.3/2.1, 2.4/2.1, 2.4) TE‘ST—
QUALIFICATION TEST PROGRAM
Functional Test Description
(5.2.5/2.2.9/2.2.9)

tPRESSCR I ZED

1
3?:?:

'
l
|
'
'
l
l
'
l
|
l
'
l
l
‘
l
I
l
l
l
l
1
I
l
'
l
l
I
|
!

Operating Conditions
(=/2.2.10/2.2.10)
Load/Cycles/Voltage/

O - 3000 Psty

Equipment Type ;T,,,m:rm'f TRANSMITTER '
e ek SR T R o ?

Model Number (5.2.2/-/-) ; 11534 : e :

Serial Number : N/A E 10§ s34 .'
f;‘;“;‘/”;”’;’“"ti"" : AloT'ST,ﬂfD: NoT STATED ) e e |
Connections/Interfaces : NoT STAT#D : NOT STATER

(5.2.6/=/=) : !

Location/Elevation E SFE PJ /e E N/A

Equipment ID No. | SEE £y le ' N/A

QUALIFICATION REPORT : :

©.0/5.0/5.0) aaea, | RMT wo. 37831 Rev8: [yy23]
Report Date : ”//4 : 24 AvG-78

Issued by : gogf,qwlrs ROSEMovaT

/V//} %v/v:‘r Pow ERED AaD

NeT STATED :

Current/Freq.
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EQUIPMENT EVIRTNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

B

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588~-1/0588~11)

LICENSEE
SUSMITTAL

QUALIFICATION
DOCUMENTAT ION

DEFICIENCY
(X OR
NOTE NO.)

ALCvpténce Criteria //44
(5.2.5/2.2.1/2.2.1) /
VA

M/A
v/A

Accuracy (5.2.5/-/-)

Number of Spec¢imens
Test Instruments Calibrated

Safety Function (Active/
Passive) (~/2.1.3/2.1.3)

Test Duration (5.2.1/-=/-)

Accident Duravrien (Envir.
Apbove Ncrmal) (5.2.%/=/-)

Required Function Time

Test Sequence (General)
($:2.3/2.3.1/2.3.1)

Test Seguence
Cat. 1)

(NUREG-0588,
(=/2.3.1/=)

Fepresentative Sample
Baseline Caca
Performance Extremes
Thermal Aging
Radiation Agi'wg

. Wear Aging
Vibration/Seismic

DBE Exposure

Post~DBE Exposure
Inspection

Al b
B B

C VWOV e W

—

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/=/=)

Materials Susceptible

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

Radiation Aging, Type

.-

359 o spANLS )
3wl v ]

oNE

G P st aw e aw

VES
N/A

3hR AoMIN.
N/A
W/

STEAM /CHEMICAL
SPRAY

N/A

G P Swm am fem awm e g i A St =

T T L T

28 A
$Sond 7

™ e SF I® P IS IE Ve SE O O S I SE IO B IS S@ IO G IV 9@ 9O 00 0T 9= 0O SW IV 00 IS 4e IO Sw 4W e ¢ 0. ow e
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'

ENVIRONMENTAL PROFILE :

OF ACCIDENT CONDITIONS :

Rate of Temp./Press. :

Increase H
/psig/RH/Ti t 1870 /0-6715’)/: are mbY

Peak: °F/psig/RH/Time Y2 oo :
264 )36' *36'0//90//00 0-/oM *JC)J“’

Decrease To:

Decrease To: °F/psig/RH/Time

Decrease To:

Equipment Surface Tempera-

2-2.6/1.‘05-(:' 2.2.6)
Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
2.2.8,

Spray Composition
(4.1.4/1.3, 2.2.8/

1-3' 2.2.8)

Spray Density (gpm/ft?)
Spray Duration

Submergence Duration
(4:1.3/2:.2.5/32.2.5)

In-Leakage Considered
‘5.2.6' 5.3.2/-/-)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

°F/psig/RH/Time

°F/psig/RH/Time

219/d0 Jioef2H}
§3/s /e 1d

N/A
TEST

H;BO?
17w 7o

N‘.o” 0-‘“’70!
9.3 Ph
/A

/A
N/ A
i
N/A
M/A

B S s tEmw fe s fe e e e e e e e e

$O 30 02 00 IR 0E 10 1S LW IR S LR IR IS IR Ie tE Se (B e 1S te Se e B I Se e e e SR e I S Swm sw e S S am Se

303/85/700/ @ 4R

250/15/7¢¢ ) 1.5 4R
Roert TEMPERATVRE

NoT STATED

TEST

BoRIC ACID )Soco ppy

O./8 GPM/JFT™
NoT STATED

M/A

VES
#/A4
7/4

n 3l
ol

s e
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NOTES:
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WMJHM %‘/’WDAM
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2 f# &W /%U'MMM—
e, srlh i L M/M,‘( al S
%ﬂMOO/J/S) W%M

_MM /éu /.r/,)
L FRE LK o A

L,
M e A Oisgrete AP G
P ﬁz;_(; : oL A W
Loodd 35 2oz i ‘£
/

Y, ewz 2k LAL AJJ sl st
A _a ,é/t/w/u. ),//9_(-5&5«44-
35°F/n/0ﬂJZOJ f hn 2 Mo é.? 0/~ A_/ L A e




ﬂﬁﬂﬁ Frankiin Ressarch Center FRC Project No. C5257
A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 Fnc T..k No. !//

NRC Contract No. NRC-03-79-118
Page
S;r'
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§. D gl Sl B fllsmy rigediny acomary.

/

6 -

/"

TEST RESULTS

Accuracy deviations at the input pressures of 50 and 20% fuli
'scale (F.S.) are plotted versus time in Figures 2 and 3. These
data indicate the maximum output signal deviation occurs during

the 10 minute hold pericd at 350°F. The worst errors from the
“ and 20% full scale pressure tests dur

&N
e

ing this period were
-3.25 and -2.60 percent of span, respectively. At the 303°F
temperature, the accuracy deviations were less than +1.5 and
=0.8% of span for the 50% and 70% F.S. tests. At the 250°F
temperature, the deviations were less than +1.8 and -0.6% of
Span. gz

%M,mwww: '

Two anomalies developed during the testi

no
ny .,
4

The first was a

minor leak developed at the threads between the process fluid

- .
10
v

bleed valve body and the process flanqe. This int is sealed

using a Loctite thread sealant.

nimdal
nial

The leak was ms
The bl
remoeved and re-installed using a tape

, only a

N
-

few drops of fluid per minute.

eed valve assemdbly was
thread sealant in order

ot
(8]

e

xpeditiously finish the performance testine Subsequent

££% snim

ot

O
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/2

NOTES:
ADDENDUM 1
INVESTIGATION INTO THE CAUSE OF
THE PERFORMANCE ABNORMALITIES

T

Oue to the abnormalities of the 100% outout after the original steam test, an
attempt was made to determine if the abnormalities were caused by the trans-
mitter or by some other part of the test.

In-an effort to determine what part of the transmitter wasn't working
properly, the capacitance module was disconnected fromthe transmitter and its
capacitance checked. While at room temperature, it was cycled at 80% F.S.
pressure, 100% F.S. pressure, 110% F.S. pressure and 120% F.S. pressure;

the cell acted erratically, changing its capacitance readings by up to

_7.5% of the nominal readings. At the same time, a new capacitance module

vias subjected to the same test and performed perfectly. Thus, the abnormality
can be traced to some problem with the ori iginal capacitance module used in
the steam test.

<
After the el ectron'cs were repl aced. the unit gave very smooth readings

The largest error n -3.13% of : e
OF seen was -3.13% of F.S. during the 350° temperature spike.

'Ne errors were -,95% of span during the 303°F phase of the test and -.44%
s | i . £ -, ”»

OT span during the 250°F nortion.
""“4.,._ JS:C“
2XbL I YN

e abnormalities that appeared in the griginal steam test were apparently
caused by a defective capacitance module. An investigation was made to try to
pinpoint the exact cause of the problem, but no conclusive results were ever
obtained. However, due o the good performance of the new capacitance modul
when subjected to a steam test, it can be concluded that the nroblems with
the'original cell were of a random nature and that the transmitter will

. . . » » * . .
operate within the 8% of upper range limit specification., #




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

Uﬂ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Intituie FRC Assignment No. 13 5a 2
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 3/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

/wéé//g A._‘&_C_Z__

--:fij%:i:jfjfﬁdéagaégleS: "3573'(‘2/Jr 47:‘55133p:xz::______

= Three differential range 1l153DA5 transmitters were sequentially
—— tested. These units are representative of the entire 1153 Series A -
model line. The remainder of the model line differs by the sensing
- diaphragm, spring thickness, and the process pressure rating. These °
differences are not significant with respect to qualification
testing. Thus, the following model line is qualified by virtue of
similacity:

@

~J

1153D0A3 through
1153HA4 through
1153AAS through 9
1154GA3 through 9

— @ The transmitters were exposed to a radiation exposure rate of 0.5 Mrd
per hour for a total integrated dose of 44 Mrd. The maximum output

e gignal deviation noted was +3.7% of span.

~——— = The three transmitters were LOCA tested in a steam temperature/
pressure/chemical-spray environment for £# hours. The maximum error

== exhibited was +6.95% of span.

o Refonsm~n VVJL_HMWM//JJ€J7
_eémmm&wwm% Am’\;/“-}u—
WM zt.,_c,,(/ﬁ 2. /;M M‘M—
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L&

NOTES:
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__.a.féé&f_ww
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MA&D_LL&M %O-fw;;_&f&maﬁ_
Lach E«JA& T A Zmﬁw

// RNAe -~ - - S - ssnala e Po. CTN S e mas - — - TEFEE 1921
Acsemount testing Lo qualily a transmitter to meet l1EEE 343~ S—
1874 » S ampant - T Aald <m £a< - A An—'--..a—-‘c—. ~F
-l .EQ..--k....e iCS 0as L T fial.ure & “Viiue s - - o~
L ey S T daren o o 4 2 A Svek el alhamd e SN Se o s = S
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /%

NOTES:
This testing failure does not preclude the use of the Rese-
= mount 1153A within H, B, Robinson containment as it has
successfully performed within the H, 3, Robinson accident
= parameters of temperature, pressure and radiatiocm levels.
Transmitters located in containment will be required to
perform within a maximum time period of twenty-four (24) hours
following accident. Oe-ring failure due to high temperature i
should not occur during this time period. Reviewing Table C-l
of Appendix C, NRC IE Bulletin 79-01B, Thermal and Radiation
Aging Degradation of Selected Materials, shows that poly-
ethylene rubber has a potential for significant aging at :9n coiomenmaish
(10) years and an allowable radiation susceptibility of 10
RADS before serious degradation occurs. Evaluating the adbove e
establishes the need to perform periodic changeout of trans-
mitter O-rings. _

Electronic transmitters qualified to IEE

nuclear plant use, Presently, CP&L has upgraded
within containment to Rosemount ]l

-

[EEE-323-1974 are npt currently

“available, CPSL is a participating member of the Wisconsin Electric

Transmitter Evaluation Program to test and qualify electronic transmitters for

its master list transmitters
53A models which are qualified to

EEE-323-1972. After the current test program is complete - which extends

into the fourth quarter of 1982 - CP&L will evaluate the risults and dec
action(s) to be taken to provide fully qualified equipments,
CP&L has established a program whi :
calibration checks are performed a
ten-year cycles after installation

ch requires changeout of O-ri
nd a complete i

ide.-on
In the interim,
ngs when yearly-
astrument changeout on

dates, to maintain qualification level,

4
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

MA INTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the mainterance and replacement

schedule(s) for components, sub-components, and materials has been provided by

the Licensee.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. [3.

EQUIPMENT ITEM NO. 13

LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153A

REQUIRED OPERATING TIME: 30 MIN

TER CHECXSHEET NO. 13

LICENSEE REFcRENCE(S): 1764, 4423

FUNCTION (PLANT ID): NOT STATED (LT-475, -476, =485, -486, =495, =496, =497)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR A NARROW RANGE LEVEL (LT-474)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR A WIDE RANGE LEVEL (LT-477)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR B NARROW RANGE LEVEL (LT-484)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR B WIDE RANGE LEVEL (LT-487)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR C NARROW RANGE LEVEL (LT-494)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR C WIDE RANGE LEVEL (LT=491)

FUNCTION (PLANT ID): MONITORS PRESSURIZER LEVEL AND ACTUATES SIS (LT=-459,
-460, =461)

LICENSEE SUBMITTAL: SCEW(S): 19 OF 25 [20]

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

R, T.@ P, u,@ (R), M, 1,@ RPN, EXN, SEN, Qx, 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, 3b, 3¢, 3d

System Consideration Review bar—dr—der—iaT—deT4"

Equipment Environmental Qualification Review 5.,..&,—5.1—5&7-9!‘7-56-;
~SgT—SR—briy—S3

Installed TMI Lessons Learned Implementation “ayr—ob-

Equipment Summarcy

Maintenance and Replacement Schedule Summary 7a, Hoy—ic




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

JUUU Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Aas‘gnmeﬂt No. 13 | b
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L3

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

x The Licensee (has/sae—ao&) provided a response to the SER concerns.

x The Licensee (has/ihae—nmee) specifically stated that the equipment is

qualified and’”Qr 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/ras-aet) proposed a corrective action for this equipment
item whose qualification has not been fully established.

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

J&_ Corrective action specified by the Licensee:
Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( - o - : .

2 ot /o P o Suy R ,
The Licensee has provided other informafion for this equipmen

that can be construed as a basis for justification for interim
operation.

x The Licensee (has/mas—net) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective

action %Jﬁlvk .)
v

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)

wualified IT.c Qualified Life Deficiency
Modification III.a Exempt

Qualification Not Established III.b Not in Scope

Not. Qualified Iv Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3

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 Reaarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o
o
o
o
o

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anoma'‘es
(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)

Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately
Steam Exposure (If Required) Adequate

MR MR TR

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a
I.b
Il.a
11.b
Il.c

III.a
IIl.0
v

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

[T M
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3

LICENSEE RESPONSE TO NRC SER

4.2 Equipment Requiring Additional Information and/or Corrective Action

{Appendix 3) C 303

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 9C-day, Revision 3} response dated
February 1, 1981.

= Re-evaluation of CPSL’s updated submittals by NRC Region 1IT,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-018. Technical Evaluation Report
- Docket No. 50-261; Plant: H. B. Robinson 2, dated November 6, 1980
and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

Zquipment deleted due %o replacement programs completed at the plant.
Y4

(Deficiency listings will not be addressed as these equipments are no longer
in place or use at the plant).

Equipment Description Manufacturer Model Yo. Location

l. level transmitter Pisher & Porter 1082496 Containment
2. pressure transmitter Pisher & Porter SOEP1041BCXA-NS Containment
3. flow transmitter Rosemount 1133 Containment
4. level transmitter Fisher & Porter 1302495 Containment
S. solenoid wvalve ASCO LB8211C32 Containment
6. solenoid valve ASCO LB8316B25 Containment
7. solenoid valve ASCO LB8316BlS Containment
3. solenoid valve ASCO LB8316Bl4 Containment
9. level transmitter Pisher & Porter 1382496 Containment

The Rosemount 1153A Transmitters are currently qualified o
IZEE 323-1971. As reported in our 90-day responses these transmitters requir
a changeout cycle of ten (l10) years with an O=Ring replacement after each
calidration check to maintain their qualification level. CP&L is part of a
utilities group which {s underwriting transmitter qualification to IEEE-
J23-1974 standards. As these tests are ongoing, no recommendations or
changeout program is being formulated at this time. Upon test completion,
CPSL will determine any added transmitter changeout or modification program
and report to the NRC its actions.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L3

3.2.2 Electronic Transmitters [fk‘il

H, B, Robinson's original design and specification called for
installation and use of Fisher and Porter electronic trans-
mitter for the measurement of Pressure, Level and Flow para-
meters. As stated within CPSL response to NRC IE Bulletin 79-
Ol and the 45-day response to NRC IE Bulletin 79-01B CP&L
preference, to obtain better operation and maintenance per-
formance, is to change out the existing transmitters within
containment--to be replaced by Rosemounts' Model No. 1153A,

Environmental tests performed on Fisher & Porter's trans-
mitters (Model No. 10B2496) indicate failure occurs during the
high temperature, steam/chemical spray testing stage while
attempting to qualify to IEEE 323-1971 parameters. (Reference
WCAP 9157 Environmental Qualification of Safety-Related Class
IE Process Instrumentation).

Qualification testing of Rosemount Model 1153, Series A, per
Rosemount Report No. 3788 staies that the transmitter is
qualified per the requirements of IEEE 223-1971. Missing from
this report is the aging parameter not required for IEEE 323~
1971 but necessary for complete LOCA qualification. Recent
Rosemount testing to qualify a transmitter to meet IEEE 323-
1974 requirements has resulted in failure. A combination of
thermal aging, irradiation and chemical spray test speci-
fication parameters has resulted in failed components., The
inirial failed element was an O=-ring comprised of sulphur
cured polyethylene rubber. This allowed steam/chemical spray
to affect electronic components. The Owring mode of failure
is attributed to high temperature vs. time necessary for the
Arrhenius curve time compression to satisfy aging test re-
quirements.

This testing failure does not preclude the use of the Rese-
mount 1153A within H, B, Robinson containment as it has
successfully performed within the H, B, Robinson accident
parameters of temperature, pressure and radiation levels.
Transmitters located in containment will be required to
perform within a maximum time period of twenty-four (24) hours
following accident. Oe-ring failure due to high temperature
should not occur during this time period. Reviewing Table Cel
of Appendix C, NRC TE Bulletin 79-01B3, Thermal and Radiation
Aging Degradation of Selected Materials, shows that poly-
ethylene rubber has a potential for significant aging at t;n
(10) years and an allowable radiation susceptibility of 10
RADS before serious degradation occurs. GEvaluating the above
establishes the need to perform periodic changeout of trans=-
mitter O-rings.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/3

LICENSEE RESPONSE TO NRC SER (Continued)

Additionally, the time span to which Rosemount will qualify
its IEEE 373-1974 transmitters is ten (10) years. To assure
that listed transmitters within H, B, Robinson contaigment
remain qz}}ified a ten- (10) year replacement cycle will be
adopted. ¥

Replacement of in-containment transmitters identified within
this report has been performed within the 1980 refueling
outage (August = October, 1980). At this time, no fully
qualified transmitter is available for nuclear plant in-
containment operation. Rosemount 1153A transmitters, qualified
to IEEE 323-1971 version, were used as replacements.

Additional action required - A program of periodic transmitter
housing O-ring replacement (performed during yearly instrument
calibration check) will provide boron spray protecticn capability
if an accident ever occurs. (See Pargaraph 3.2.2.) To assure

operational capability, a ten- 6
schedule has been adopted,
certify, by test,

0) year transmitter replacement
to be modified when Rosemount can

longer life equipment is available. E/Jj

SECTION III - Proposed Corrective Actions for Qutstanding Items

Electronic transmitters qualified to IEEE-323-1974 are npt currently
"available. CPSL is a participating member of the Wisconsin Electric
Transmitter Evaluation Program to test and qualify electronic transmitters for
nuclear plant use, Presently, CPSL has upgraded its master list transmitters
within containment to Rosemount !153A models which are qualified to
[EEE-323-1972., After the current test program is complete - which extends
into the fourth quarter of 1982 - CPSL will evaluate the results and decide on
action(s) to be taken to provide fully qualified equipments., In the interim,
CP&L has established a program which requires changeout of O-rings when yearly
calibratior checks are performed and a complete instrument changeout on
ten-year cycles after installation dates, to maintain qualification level.

[22]

o e e et D TR R S e A e - S L e Rl Tt e




Uﬁﬂﬁ Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No. SY

Page
3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 42

LICENSEE RESPONSE TO NRC SER (Continued)

The safety-related level transmitters (LT 459, LT 460, and LT 461)
referred to in this paragraph provide pressurizer water level indication and

are mounted in an instrument rack on the shield wall at elevation 230 ft
within containment. These transmitters have been replaced with Rosemount

Model 1153A transmitters during the August, 1980 outage at H.3. Robinson Unit
2. Instruction was given to remount as high as possible and practical in the

instrument rack. A new measurement is required for re-evaluation of
submergence level for these instruments.

need time within the LOCA to be the first 30 minutes.

Additional study indicates their

A study will be performed to evaluate the effect of new mounting,
the rate of flood to determine useful time, and the effects of new emergency

procedures on these instrumentation reading requirements.
statement that their assumed failure under submergence will not affect
accident mitigation is still a valid one.

At this time, the

This study will be completed by the

date established by the NRC for completion of qualification of safety-related

electrical equipment.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A3

MA INTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement

schedule(s) for components, sub-components, and materials has been provided by
the Licensee.

s

Additional action required - A program of periodic transmitter
housing O-ring replacement (performed during yearly instrument

calibration check) will provide boron spray protection capability
if an accident ever occurs. (See Pargaraph 3.2.2.)

To assure

operational capability, a ten-

4 (10) year transmitter replacement
schedule has been adopted

' y to be modified when Rosemount can
certify, by test, longer life equipment is available. Z:)in] o
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. li

EQUIPMENT ITEM NO. 14

FLOW TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153A

REQUIRED OPERATING TIME: 1 HOUR TO 1 DAY

TER CHECKSHEET NO. 14

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (PLANT ID): MONITORS MAIN STEAM FLOW LOOP A (FT-474, =475)
FUNCTION (PLANT ID): MONITORS MAIN STEAM FLOW LOOP B (FT-484, -485)
FUNCTION (PLANT ID): MONITORS MAIN STEAM FLOW LOOP C (FT-494, =495)
LICENSEE SUBMITTAL: SCEW(S): 19 OF 25 [20]

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

R, T.@ m‘.@ H, @@@ (R), M, 1.@ RPN, EXN, SEN, Qx. 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, 3b, 3¢, 3@

System Consideration Review Ady—dBy—b bt

Equipment Environmental Qualification Review Sa. Sb—ber—Sd—Se—5f;
ey

Installed TMI Lessons Learned Implementation eyl

Equipment Summary

Maintenance and Replacement Schedule Summary 7a, Mo
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /Y

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

1 The Licensee (has/kes—moty provided a response to the SER concerns.

L The Licensee (has/kas-aot) specifically stated that the eguipment is
qualified andXqr will function when exposed to the applicable DBE
environmental service conditions.

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

x The Licensee (has/hae-naL) 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.

5 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 pr

_X_ Other ( - AV y

al’ /v - 2 ’ R zC:;ﬁiz,‘1?~v-

_4 The Licensee has p!ovided other infdrmation for this equipme it€m

that can be construed as a basis for justification for interim

operation.

ress

X The Licensee (has/maé-net) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)
/
— The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

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

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

Not Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIF. *SNT ITEM NO. LY

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 Establisined (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 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exponsure (If Required) Adegquate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Tes: 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)

Wk ST TR

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

I1.¢ 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 Nct Made Available

/e . , ’ /z/»
iy ekt

[T N
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ﬂ Franklin Research Center
A Division of The Franklin Institute
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ¥

LICENSEE RESPONSE TO NRC SER

4.2 Tauipmenr Requiring Additional Information and/or Corrective Action
(Appendix 3) C-ch

The bulk of master list equipment was placed in this category and
our review of deficiencies i{s based upon the following:

- Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 90-day, Revision ] response dated

1

February [, 1981.

- Re-evaluation of CP4L’s updated submittals by NRC Region II,
Atlanta, CA, and reported in Environmental Qualificatioun of Safety~-
Related Electrical Equipment IEB 79-01B. Technical Evaluation Rejert
- Docket No. 50-261; Plant: ®. 8. Robinson 2, dated November 6, 1980
and Revised November 11, 1980.

Telecons with YRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

Pquipment deleted due to replacement programs completed at the plant.
(Deficiency listings will not be addressed as these equipments are no longer
{n place or use at the plant).

Bquipment Description Manufacturer Model Yo. Location

l. level transmitter FPisher & Porter 1082496 Containment
2. pressure transmitter Pisher & Porter SOEP10413CXA-NS Containment
3. flow transmitter Rosemount 1151 Containment
4. level transmitter Fisher & Porter 13D2495 Containment
S. solenoid valve ASCO LB8211C32 Containment
6. solenoid valve ASCO LB8316B25 Containment
7. solenoid valve ASCO LB8316B15 Containment
8. solenoid valve ASCO LB8316B1l4 Containment
9. level transmitter Yisher & Porter 1332496 Containment

o X TE: Rosemount 1153A Transmitters are currently qualified to

[EFE 323-1971. As reported in our 90-day responses these transmitters requirs
a changeout cycle of ten (10) years with an O-Ring replacement after each
calidration check to maintain their qualification level. CPSL is part of a
utilities group which is underwriting transmitter qualification to IZEE-
323-1974 standards. As these tests are ongoing, no recommendations or
changeout program is bdeing formulated at this time. Upon test completion,
CPSL will determine any added transmitter changeout or modification progran
and report to the VRC its actions. ‘
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF CQUIPMENT ITEM NO. 4

. R iy Electronic Transmitters E: L5:3

H, B. Robinson's original design and specification called for
installation and use of Fisher and Porter electronic trans-
mitter for the measurement of Pressure, Level and Flow para-

. meters. As stated within CP&L :1esponse to NRC IE Bulletin 79-
Ol and the 45-day response to NRC IE Bulletin 79-013 CP&L
preference, to obtain better operation and maintenance per-
formance, is to change out the existing transmitters within
containment--to be replaced by Rosemounts' Model No. 1153A.

Environmental tests performed on Fisher & Porter's trans-
mitters (Model No. 10B2496) indicate failure occurs during the
high temperature, steam/chemical spray testing stage while
attempting to qualify to IEEE 323-1971 parameters. (Reference
WCAP 9157 Eavironmental Qualification of Safety-Related Class
IE Process Instrumentation),

Qualification testing of Rosemount Model 1153, Series A, per
Rosemount Report No. 3788 states that the transmitter is
qualified per the requirements of IEEEZ 323-1971. Missing from
this report is the aging parameter not required for IEEL 323-
1971 but necessary for complete LOCA qualification. Recent
Rosemount testing to qualify a transmitter to meet IEEE 323~
1974 requirements has resulted in failure. A combination of
thermal aging, irradiation and chemical spray test speci-
fication parameters has resulted in failed components, The
initial failed element was an O-ring comprised of sulphur
cured polyethylene rubber. This allowed steam/chemical spray
to affect electronic components, The Owring mode of failure
is attributed to high temperature vs. time necessary for the
Arrhenius curve time compression to satisfy aging test re-
quirements.

This testing failure does not preclude the use of the Rese-
mount 1153A within H, B, Robinson containment as it has

succe 3sfully performed within the H, B, Robinson accident
parameters of temperature, pressure and radiation levels.
Transnmitters located in containment will be required to
perform within a maximum time period of twenty-four (24) hours
following accident. Oering failure due to high temperature
should not occur during this time period. Reviewing Table Cel
of Appendix C, NRC IE Bulletin 79-01B, Thermal and Radiation
Aging Degradation of Selected Materials, shows that poly=-
ethylene rubber has a potential for significant aging at ten
(10) years and an allowable radiation susceptibility of 10’
RADS before serious degradation occurs. Evaluating the above
establishes the need to perform periodic changeout of trans-
nitter O-rings.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/_y

Additionally, the time span to which Rosemount will qualify
its IEEE 373-1974 transmitters is ten (10) years. To assure
that listed transmitters within H, B, Robinson containment
remain q%i}ified a ten- (10) year replacement cycle will be
adopted.

Replacement of in-containment transmitters identified within
this report has been performed within the 1980 refueling
outage (August - October, 1980). At this time, no fully
qualified transmitter is available for nuclear plant in-
containment operation. Rosemount 1153A transmitters, qualified
to IEEE 323-1971 version, were used as replacements.

Additional action required - A program of periodic transmitter
housing O-ring replacement (performed during yearly instrument
calibration check) will provide boron spray protection capability
if an accident ever occurs. (See Pargaraph 3.2.2.) T assure

cperaticnal capability,
schedule has been adop
certify, by test,

a ten- (10) year transmitter replacement
ted, to be modified when Rosemount can

longer life equipment is available. [/'fj

SECTION IIT - Proposed Corrective Actions for Cutstanding Items

Electronic transmitters qualified to IEEE-323-1974 are not currently
available. CPSL is a participating member of the Wisconsin Electric
Transmitter Evaluation Program to test and qualify electronic transmitters for
nuclear plant use. Presently, CP&L has upgraded its master list transmitters
within containment to Rosemount !153A models which are qualified to
IEEE-323-1972. After the current test program is complete = which extends
into> the fourth quarter of 1982 - CP§L will evaluate the results and decide-on-
action(s) to be taken to provide fully qualified equipments. In the interim,
CP&L has established a program which requires changeout of O-rings when yearly
calibration checks are performed znd a complete instrument changeout on
ten-year cycles after installation dates, to maintain qualification level.

[3]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF CQUIPMENT ITEM NO. /4

MA INTENANCE AND REPLACEMENT SCHEDULE SUM‘MRY

The following information regarding the maintenance and replacemant

schedule(s) for components, sub-components, and macerials has been providad by
the Licensee.

1z

Addz;ional éction required - A program of Periodic transmitter
hou§1ng O-ring replacement (performed during yearly nstrument
gallbratlgn check) will provide boron Spray protection capability
if an accident ever occurs. (See Pargaraph 3.2.2.) To assure

operati 114 g T,
2 tional capability,

3 a ten- (10) yeaf transmi
schedule has been adopted, to be modifsi e

er replacemeat
certify, by test, longer life equ

: ed when Rosemount can
ipment is availabie. = N
: LAV
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /S~

EQUIPMENT ITEM NO. 15 (TMI ACTION PLAN ITEM II.F.2)

PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153GA9

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 15

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (PLANT ID): DETECTION OF INADEQUATE CORE COOLiN:; (PT-500, =-501)
LICENSEE SUBMITTAL: SCEW(S): 6 OF 15 [15]

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

R' T, m" m" p' H' (:s' A' S. iR)' M' I' w' RP“' m' SBN' QIO Rps' “one'

Not applicable

LISTING OF APPLICABLE CHECKXSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SiR 1b

Equipment Environmental Qualification Summary Forms 2

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

System Consideration Review T, AT TT T —de—4f

Equipment Environmental Qualification Review - T Ser—5dT5er5F,
ey iy

Installed TMI Lessons Learned implementation 6a, 6b

Equipment Summary

Maintenance and Replacewent Sciedule Summary Ja, Hoyr—ic
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /5

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

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

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

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

The Licensee (has/hee-net) 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
Equir.ent modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing,cnalysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( ‘ ~ '

A al /o M,{.dw 1
3 The Licensee has provxd%zvsthez inforamldtion for this equipmesft

that can be construed as a basis for justification for interim
operation.

_xi The Licensee (has/ha& not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action 1\‘4-l\A o)
4
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 Mcdification III.a Exempt

Il.a Qualification No%t Established III.b Not in Scope

I.B\Not Qualified Iv 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 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:
Peak Temperature Adequate
Peak Pressure Adequate
Durati.on Adequate
Required Profile Enveloped Adequately
Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regacrding Submecrgence 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 Marvins Satisfied (NUREG-0588, Cat. I)

MM T T

NRC QUALIFICATION CATEGORY CAT

Equipment Qualified

Equipment Qualification Pending Modification

Equipment Qualification Not Established

Equipme t lict 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 /vailable

Fa M P MMWA/&/)\/l

/
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _’f

;/4XJVrs4«, 4//6&4;4h&~zb

To be utiiized during TMI-2 accident scenario per procedure

See acclident profile - Temperature - Figure 3.1.1

See accldent profile - Pressure - Figure 3.1.2

In contalnment radiation level established for purchase of component
Test performed prior to LOCA simulated environmental exposure
Rosemount test to IEEE 323-197) format, currently transmitters

)

under test to meet IEEE 323-1974 requirements

—_— - :
The Rosemount L153A Transmitie
1971, A3 reported in
~u: c¢yele of rten

% " 1 2ee 14 ¢4 4
Llidbration check to maintain their qualif gation

which is underwriting
- - 4 o
these tests are ongoing, nc
- eyl ated ar *hig rime.
! 3 shangeout

ietermine any added

to the NRC its actions.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LY~

Electronic Transmitters ;fisj]

H, B, Robinson's original design and specification called for
installation and use of Fisher and Porter electronic trans-
aitter for the measurement of Pressure, Level and Flow para-
meters. As stated within CPSL response to NRC IE Bulletin 79~
01 and the 45-day response to NRC IE Bulletin 79-01B CP&L
preference, to obtain bette: operation and maintenance per-
formance, is to change out the existing transmitters within
containment--to be replaced by Rosemounts' Model No. 1153A,

Environmental tests performed on Fisher & Porter's trans-
mitters (Model No. 10B2496) indicate failure occurs during the
high temperature, steam/chemical spray testing stage while
attempting to qualify to IZEE 323-1971 parameters. (Reference
WCAP 9157 Envirommental Qualification of Safety-Related Class
1E Process Instrumentationm).

Qualification testing of Rosemount Model 1153, Series A, per
Rosemount Report No. 3788 states that the transmitter is
qualified per the requirements of IEEE 323-1971. Missing from
this report is the aging prarameter not required for IEEE 323~
1971 but necessary for complete LOCA qualification. Recent
Rosemount testing to qualify a transmitter to meet IEEE 323-
1974 requirements has resulted in failure. A combipation of
thermal aging, irradiation and chemical spray test speci-
fication parameters has resulted in failed components. The
initial failed element was an O=-ring comprised of sulphur
cured polyethylene rubber. This allowed steam/chemical spray
to affect electronic components, The Ow-ring mode of failure
is attributed to high temperature vs. time necessary for the
Arrhenius curve time compression to satisfy aging test re-

. quirements.

{lure does not preclude the use of the Rese-

This testing fail
mount 1153A within #. B. Robinson containment as it has
successfully performed within the H, B, Robinson accident
parameters of temperature, pressure and radiation levels.
Transaitters located in containment will be required to
serform within a maximum time period of twenty-four (24) hours
following accident. O-ring failure due to high temperature
should not occur during this tume period. Reviewing Table Cel1
‘'of Appendix C, NRC IE 3ulletin 79-013, Thermal and Radiation
Aging Degradation of Selected Materials, shows that poly-
etaylene rubber has a potential for significant aging at :7n
(10) years and an allowable radiatiom susceptibility of 10
RADS before serious degradation occurs. Evaluating the abore
establishes the need to perform periodic changeout of trans-
aitter O=rings.

£
-
<4

-
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.

o
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LY

INSTALLED T™I LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementati~a. The objective is co 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 ™I
Action Plan equipment associated with specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifiea below). Where applicable, a review is to be performed on installed

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

This plant is a PWR 2$ , BWR .
The NSSS Vendor is Westinghouse (W) ) , Babcox & Wilcox (B&W) ’
Combustion Engineering (CE) » General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide adequate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/8l.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. |[The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks assocliated with the device also identified?]

The Licensee has not provided the approximate installation cdate for the
TMI Action Plan eguipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG~0737 technical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equipment item is associated with the

following cection of NUREG-0737. (This list of applicable NUREG-0737
sections has been ideniified by NRC as sections withirn the scope of this
review) :

II.B.3 (ALL/l-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

II.D.3 (ALL/1l=-1l-8l) Direct Indication of Relief and Safety Valve
Position
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /X

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

11.E.3.1 (PWR/1l-1-81) Emergency Powar Supply for Pressurizer Heaters
(Safety-Grade Interfaces

I11.E.4.1 (ALL/7-1-8l1) Ded .cated Hydrogen Penetrations
II.E.4.2 (ALL/1-1-8l1) Containment Isolation Dependability

“ II.F.2 (PWR/1-1-8l1) Instrumentation for Detection of Inadequate Core
Cooling

17.G.1 (PWR/1-1-8l1) Emergency Power for Pressurizer Equipment (Safety-
Grade Interfaces)

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

II.K.3.9 (PWR/W/1-1-8l1) PID Controller Modification (If Hardware
Change Involved)

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

I1.K.3.13 (BWR/GE/7-1-8l1) Separation of HPCT and RCIC Initiatica
Signals

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

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

II.K.3.21 (BWR/GE/7-1-8l1) Restart of Core Spray and LPCI Systems (If
Hardware Charged Out)

11.K.3.27 (BWR/GE/7-1-8l1) Provide Common Reference Level for Vessel
Level Instrumentation (If Hardware Changed Out)
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /S

MA INTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement

schedule(s) for components, sub-components, and materials has been provided by

the Licensee.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /b

EQUIPMENT ITEM NO. 16 (TMI ACTION PLAN ITEM II.F.l1.5)

LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT

GCEMS MODEL XM52495

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 16

LICENSEE REFERENCE(S): 1887

FUNCTION (PLANT 1D): CONTAINMENT SUMP WATER LEVEL (LT-80lA, B, C, D)
LICENSEE SUBMITTAL: SCEW(S): 2 of 15 [15]

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

R, T, Qi, R, P, H, C8, A, S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,

Not stated(/;;;’;%plxcaole
L ey

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,

System Consideration Review da,. LD, 4G

Equipment Environmental Qualification Review S5a, 5b, 5¢, 54, 5e, 5f,

59, Shr—Str—b3

Installed TMI Lessons Learned Implementation ta, &b
Equipment Summary

Maintenance ana Replacement Schedule Summary Tt e




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

A Division of The Franklin Institute FRC Assignment No. 13 b
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTaskNo. S//

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

OF NS NSES THE NRC SER - ONLY CH IT ARE APPL LE:

x Tne Licensee (has/has—ao&) provided a response to the SER concerns.

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

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

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

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

Serreettve-~action specified by the Licensee:

X lquimntmccith 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 o)

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

MON 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
Il.a Qualification Not Established III.b Not in Scope

Not Qualified v Documentation Not Available
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JUUU Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 2

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /£

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

0 Peak Temperature Adequate

0 Peak Pressure Adequate

© Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Saticfied
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)

-

alasllalalo il

DESIGNATION:
NRC QUALIF1CATION CATEGORY 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 E empt From Qualification

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

K
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Ul Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin institute FRC Aulgnmont No. 13 30

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

LICENSEE RESPONSE TO NRC SER

The level switch reported is for containment sump level indication
and has been superceded in place by two GEMS level transmitters Model No.
XM36495 as part of the ™I lessons learned action items. This system {is
currently reported in our response to the TMI Equipment requirement submitted

in February, 1981.
Cood>

’r

Level Switch Madison 1 R,T,QT,RT,P,H, |
- : ¢s,A,QM Vi

LoD

See accident profile - Temperature - Figure 3.1.1

See accldent profile - Pressure - Figure 3.1.2

To be utilized during TMI-2 accident scenario per procedure
Equipment tested to IEEE-323-1971

System designed to measure sequential flood levels

a3
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 16

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines ; NUREG-0588, Cat. I x ; NUREG~0588, Cat. II o

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO.)

» [ .
EQUIPMENT DESCRIPTION 'LEVEL s
Equipment Type TRANSMITTER! —EVEL TRANSMITTER
' L
Manufacturer's Name ! !
(S.2.2/~/=) !Du-AVAL/GN DelLava /G EMS
Model Number (5.2.2/-/-) fxm524qs XM 36495 x

Serial Number

'
Features/Mounting -
(50206/"/‘) :
Connections/Interfaces ' ND Conpuir , GE RTY-60
Location/Elevation - CONTAINMI’.NT:
1 231.2%
Equipment ID No. : LT RO
QUALIFICATION REPORT ,.TBoz

(8.0/5.0/5.0)
Report ID Number

\

'

;
Report Date ;
Issued by :
Prepared for :
Referenced Reports

Qualification Method
(5.1, 5.3/2.1, 2.4/2.1, 2.4) :

QUALIFICATION TEST PROGRAM
Functional Test Description
(5.2.5/2.2.9/2.2.9)

Operating Conditions

(-/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

S O e e e s

F-C3834,5-C383%4
March, 1978

FIRL

DelavaL /GeEms

TYPE TEST

10 VAC CIRCU\T YOLTAGE

BT S A S S e A e 4 e A e A e e S A b e

'
.
)
.
1
-
'
.

NOTE 12
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _1G

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)
NOT
MEASURED
AS A

“Le AGE
NOTE 4

Acceptance Criteria

(5.2.5/2.2.1/2.2.1) Excessive Qurpyr

ERROR

Accuracy (5.2.5/-/-)
Nor Srareo

1

Number of Specimens

Test Instruments Calibrated

z
0

Safety Function (Active/

.
Passive) (=/2.1.3/2.1.3) 1 Conr. Sum »

‘Warer Leer

o S b Am e e e st -

Test Duration (5.2.1/=/-)
- 14 oaxs
Accident Duration (Envir.

Above Normal) (5.2.1/=/=)

Required Function Time LONG TERM
Test Sequence (General)
(5.2.3/2.3.1/2.3.1)

d 4 SIMULTANEOUS

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

10. Inspection

Ajing
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Z
O

NOTE 3

Material Aging
Evaluation (7.0/=/-)

Materials Susceptible
(Thermal) (5.2.4, 7.0/=/=-)

™ ST e G e I e T e AT e AT R AT B AR A AT e IR A AR S AR e I R AT R A e IR A AR S A e A DE AR e A A A e A

% e 1™ Jm aw S am A et ae e e TR e I m e A T e e A SR Am SE e N sm e e e A
% e 4 S am e A e aE S am e e e e fe am te s e e Te s e e feam Te am e s e A e

Radiation Aging, Type
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO,)

)

: G
Radiation Aging, Dose (rd) ! ND . 25, x 10
Radiation Aging, Dose Rate 50-200 "d/h 1.0 Mrd /hr.

Radiation Aging, Method

Materials Susceptible :
(Radiation) (5.2.4, 7.0/-/-) ! " SILICONE FLUID

Operational Aging
(=/4.2/-)

Other Age Conditioning
(=/4.2/=)

Qualified Life Claimed/ :
Established (5.2.4/4.10/-) ! ND

Normal Ambient Temperature * IS°F
Normal Ampient Radiation -
Normal Ambient Humidity 50-200 "k
NOT STATED -
On-Going Surveillance and - : .
Preventive Maintenance . . « PER

(7.U/'/'/’) . YES EC,P‘L-

* PROGRAM,
On-Going Analysis of .

Failures and Degradation
(7.0/=/=)

Margin (General)
$.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
Radiation
(not required)
Time (+10%, +1 hour
+ function time minimum)
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1@

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL __ DOCUMENTAT ION NOTE WO.)
ACCIDENT CONDITIONS :

.

LOCA/MSLB/HELB/Uncontrolled
(4.1, 4.3, 6.3:.1, 4.3.3/
Lelso 1eds 1:.571.%, 1.3, 1.95)

LOCA LOCA

Radiation Type GAMMA GAN\N\A
Radiation Dose (rd) 175.0 x ‘o@

(4.1.2/1.4/1.4)

Radiation Dose Rate (rd/hr)
Radiation Qual. Method
(503.1/"/-)

0.7x100

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

NTAINMENT

Co
Sume

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/=/=) % .Oxn \08
Plateout Dose Considered e
(=/1.48/1.48) 2.0x10°% rd.
Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7)

Fo 4% 10 0% 1% 4% TR IS R IR EE A0 e e SR AW A e A A e g B e e e e e e aw v
I i i T e

FE 3% S T 4= Te e fm e e e Tm e Se s = s e G e gm et St e g
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Page
Se

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. |G

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588~11)

LICENSEE

SUBMITTAL

QUALIFICATION
DOCUMENTATION

DEFICIENCY
(X OR
NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rate of Temp./Press.
Increase

Peak: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time
Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-

2,2.6/1.2.5.C, 2.2.6)
Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,

2. 2- 8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpn/tcz)
Spray Duraticn

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/=/-)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

et am e

'152/5 /100 />

G oam e w fwmawm fm e fmaw =

! Boric Acio

26.5"/5 'D

~4.2pP%n/s
'265/42/100/3m

219/20 /100210

| -'wto q‘ '

Ph’qns

L ~20°F/5; 45 Py /s

1280/60 /100 /1 hr.
5150/\3.5/\oo/|4 OAYS

No SPRAY in TEST
PROGRAM

'
'
-
'
-
'
\
-
'
.
"
.
'
.
'
-
L
.
'
-
1
.
)
.
'
-
'
-
'
-
1
)
-
'
.
.
.
'
-
'
-
'
.
'
-
'
-
]
-
)
-
'
.
'
.
'
.
'
.

NOTE 3

o AW B AT AW A e IR AR AT e AR AR AT S AR E AT R A A IR e AT BE A e A AT SR A e AT A AR e A e e e




NRC Contract No. NRC-03-79-118
([ Frankiin Research Center FRC Project No. C5257 Page

A Dwision 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. 16
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 17
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

INSTALLED T™I LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equ’gment located in harsh environments required for TMI
Lessons Learned Impler-ntation. 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 T™I
Action Plan equipment associated with specific sections of NUREG-0737 which
have an installation implementation date of January 1, 198l (sections are
identified below). Where applicable, a review is to be performed on inscalled
equipment with implementation dates after January 1, 1981 if adequately
identified by the licensee.

This plant is a PWR X. , BWR .
The NSSS Vendor is Westinghouse (W) )( , Babcox & Wilcox (B&W) ’
Combustion Engineering (CE)  General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide adequate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/81.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. [The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?)

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has requested extensions of implementation dates.

P |

The Licensee has stated that this equipment item is associated with the

following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review) :

II.B.3 (ALL/1-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

II1.D.3 (ALL/l-1-8l) Direct Indication of Relief and Safety Valve
Position

45;'11.f; A S' C:rVUAtﬂthvvﬂﬁﬂ;;~" AZ'A:ZZL Ci:i;hdli
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ll

EQUIPMENT ITEM NO. 17

LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT

GEMS MODEL XM36495

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 17

LICENSEE REFERENCE(S): 1887

FUNCTION (PLANT ID): CONTAINMENT SUMP WATER LEVEL (LT-802A, B, C, D)
LICENSEE SUBMITTAL: SCEW(S): 13 of 15 [15]

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

RO T' qr' RT. P' u' m' A' S, (R)' ", I' m, m' m' SEN, QI' m' NOHC,

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, e

System Consideration Review day—dirr—deT—tdT T T4E

Equipment Environmental Qualification Review 5a, 5b, 5c, Sq. Se, 5f,
59, SrrStvy—51

Installed TMI Lessons Learned Implementation 6a, &>

Eguipment Summary

Maintenance ana Replacement Schedule Summary Far—itoTe
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .7)

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CH ITEMS ARE APPLI

_x_ Tne Licensee (has/meas-nese) 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.

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

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

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

‘ Sesseosive action specified by the Licensee:

45 been £€polac ef
Z !quimntm 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/nhas 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.

g;ga_uvrgou OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Logond)

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

Not Qualified v “ocumentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

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 Adeguately
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

o Peak Pressure Adequate

o Duration Adequate

© 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)

aliallacloaiMansile

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

IIl.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[ K
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _£7

LICENSEE RESPONSE TO NRC SER

l R'T'QT'RT)P'HO
Level Switeh Madison 602 : cs ALQM

The level switch reported is for containment sump level indication
and has been sluperceded in place by two GEMS level transmitters Model No.
TM36495 as part of the TMI lessons learned action items. This system is
currently reported ia our response to the TMI Equipment requirement submitted

in February, 1981.
e

To be utilized during TMI-2 accident scenario per procedure
See accident profile - Temperature - Figure 3.1.1

See accident profile - Pressure - Figure 3.1.2

Equipment tested to IEEE 323-1971

System designed to measure sequential flood levels

150
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 17

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines ; NUREG-0538, Cat. I x; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/ 588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

' .
EQUIPMENT DESCRIPTION tLEVEL 3
Equipment Type TTRANSMITTER! LEveL TRANSMITTER

. .
Manufacturer's Name ‘DecavaL/Gems ! Dl’.LAVM./GLMS
(5. 2. 2/-/-) : 3

‘XM36AQ 5
Model Number (5.2.2/=/=) KMO6 XMZ6495
Serial Number
Features/Mounting
(5.2.6/~/=)
Connections/Interfaces ND Conpuir , GE RTY-60
(5.2.6/=/-)
Location/Elevation ContainmenT

231.2°
Equipment ID No. LT RO
LT802

QUALIFICATION REPORT
(8.0/5.0/5.0)
Report ID Number — F-C3834 ,S-C383%4 NOTE 1,2

Report Date

Issued by

Prepared for
Referenced Reports

Qualification Method
(5.1, 5.3/2.1, 2.4/2.1, 2.4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(95:.2:.5/2.2.9/7/2.2.9)

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

™ G Aw aw e am e Am e AW e A A Ae S e e A e A S A e e e g te e fe A fe am e e e

B 2% S o S aw T B A A T A e e fm sm e e e g e te fe tm e aw e A e s et e g e am e am s

March,19 78
FLRL
DelavaL /GeEms

TYPE TEST

10 VAC CIRCUIT YOUTAGE

G A e A S W W I W I Se IR e S e T e S e IR e A e ST e I e AW eSS e AT AR S A e A e A A -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 11

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588~11)

LICENSEE QUALIFICATION
SUBMITTAL DOCUMENTAT ION

DEFICIENCY
(X OR
NOTE NO.)

Acceptance Criteria
(5.2.5/2.3.3/2.2.1)

Accuracy (5.2.5/-/-)
Number of Specimens
Test Instruments Calibrated

Safety Function (Active/

Test Duration (5.2.1/=/-)

Accident Duration (Envir.
Above Normal) (5.2.1/-/-)

Required Function Time

Test Sequence (General)
(5.2.3/2.3.1/2.3.1)

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-)

l. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/-/-)

Materials Susceptible
(Thermal) (5.2.4, 7.0/-/=)

Radiation Aging, Type

i I I I L b b b T S ——

Excessive OQurpur
ERROR

Nor Srareo

1

z
0

Conr. Sump
Warer LevEL

14 oaxs

LONG TERM

SIMULTANEOUS

Z
0

BE e W S e e A e A te A e A e s fm am tem aw te s e am fmam fwmaw feaaw

NOY MEASURED
AS A % AsE
NOTE 1

X

x

NOTE X

D I I L i L I T R D T o
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EQUIPMENT ENVIROMMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 11

(=/4.2/-)

(=/4.2/=)

Established

(7.0/=/=)

Failures and Degradation
(7.0/=/=)

Margin (Gen=ral)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,

10 psig max)
3. Radiation

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

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

' . .
1 ' '
. . ‘ G .
Radiation Aging, Dose (rd) ! ND ! 25. % 10 !
. 1 L)
- . " M h . -
Radiation Aging, Dose Rate !50-200"‘/h! 1.0 rd/ " $
' . L]
Radiation Aging, Method : : :
] ) .
mtcria;l Susceptible : : SILICONE FLUID :
. L '
Operational Aging : H :
1 ) '
: : :
Other Age Cenditioning : : :
L) ' L
: : :
Qualified Life Claimed/ ' ND ! ND 1 NOTE 4
(5.2.4/4.10/-) : : :
: : :
Normal Ambient Temperature ! I\S°F : !
Normal Ampient Radiation '50-200 A ! :
Normal Ambient Humidity ‘NOoT ;TA"_pi :
On-Going Surveillance and : ! PER
P i ! :
reventive Maintenance YBS ' .CPQ\-
e PROGRAM,
On-Going Analysis of yES :
:
:
:
:
H
'
]
'
;
)
:
!

+ function time minimum)

'
.
'
.
)
.
'
B
'
-
'
-
]
-
‘
.
'
-
'
-
'
-
'
.
.
-
]
-
'
.
'
-
'
.
L]
.
'
-
'
.
'
-
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EQUIPMENT ENVIRONMENTAL QUALIFICATICON REVIEW OF EQUIPMENT ITEM NO. 170

NRC REQUIREMENTS
WITH SECTION PEFERENCE
(DOR/0588~1/0588-11)

LICENSEE

sUBMITTAL

QUALIFICATION
DOCUMENTAT ION

DEFICIENCY
(X OR
NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Uncontrolled
(4.1, 4.2, 4.3.1, 4.3.3/

i.1, 1.2, 1.5/1.1, 1.2, 1.5)
Radiation Type

Radiation Dose
(4.1.2/1.4/1.4)

(rd)

Radiation Dose Rate (rd/hr)
Radiation Qual. Method
(5:.3.1/=/=)

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/-/-)

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7)

LOCA

' G AmMmrap

CONTAINMENT

~nw

LOCA

G AMMA
178,02 10°

O.7Tx o0&

S A A A e e e A e A te s

TR LR LR

: 2.0x10% .

B S A% T 4% W A% e A% S A A A S A e A A -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 171

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

~20°F/5; 15 P33 /s

- A Am te e e oam A=

In-Leakage Considered
(5-2.6' 5-3.2/-/-)

Time to Submergence

Dust Environment
{=/3:.2.11/3.2.11)

: :
: $
: :
: 3
Rate of Temp./Press. 26 S.p/s- : i
Increase ~4.2 P‘",jls ! !
Peak: °F/psig/RH/Time '265/42/100/34 1280/60 /10G /1 hr. s
: : AYE  °
Decrease To: °F/psig/RH/Time !3n/ao/|oolzm!150/‘3'5/'00/'40 " :
. L] 1
Decrease To: °F/psig/RH/Time !152/S[100/-> ! :
L 1] s
Decrease To: °F/psig/RH/Time ! : -
Equipment Surface Tempera- : : :
ture (MSLB) (~-/1.2.5.C, e : :
2.2.6/1.2.5.C, 2.2.6) : : :
L] ) '

Spray Qualification Method ! ! No SPRAY IN TEST ' NOTE 3
(5.3.2/1.3, 2.2.8/1.3, : ! PROGRAM :
2.2.8) : : :
Spray Composition LTwt e 2 '
(4.1.4/1.3, 2.2.8/ ! Boric Acio :
1.3, 2.2.8) ! Ph=4.3 : :
Spray Density (gpm/ft?) : s .
Spray Duration ' : '
' L] .
~ + ComTIVINMENT, .
Submergence Duration : : 4

(4.1.3/2.2.5/2.2.5) g . ND DS

L] L} 1
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /1

INSTALLED TMI LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, 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 T™MI
Action Plan equipment associated with specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifieu below). Where applicable, a review is to be performed on installed

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

This plant is a PWR 2( , BWR .
The NSSS Vendor is Westinghouse (W) k , Babcox & Wilcox (B&W) ’
Combustion Engineering (CE)  General Electric (GE) .

With respect to this egquipment item, it is noted (applicable section checked):

The Licensee does not provide adequate iuformation with respect to
identification o: ™I Action Plan equipment installed as of 1/1/8l.

The Licensee has not provided the correlation of this equipment item with
the sperific sections of NUREG-0737. ([The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate gqualification
critucia (NUREG~0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG~0737 technical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equipment item is associated with the

following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review) :

II.B.3 (ALL/1l-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

I1.D.3 (ALL/l-1-8l) Direct Indication of Relief and Safety Valve
Position

NEF1 T CoAunnent Wl Lovel Pt .
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

EQUIPMENT ITEM NO. 18

TEMPERATURE ELEMENT LOCATED IN THE CONTAINMENT, ELEV. 243'0"
ROSEMOUNT MODEL 176KF

REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO. 18

LICENSEE REFERENCE(S): 687

FUNCTION (PLANT ID): MAIN STEAM LINE BREAK DETECTION, LOOP 1 (TE~412B, D)
LICENSEE SUBMITTAL: SCEW(S): 14 OF 25 [20]

FUNCTION (PLANT ID): MAIN STEAM LINE BREAK DETECTION, LOOP 2 (TE-422B, D)
LICENSEE SUBMITTAL: SCEW(S): 15 OF 25 [20]

FUNCTION (PLANT ID): MAIN STEAM LINE BREAK DETECTION, LOOP 3 (TE-432B, D)
LICENSEE SUBMITTAL: SCEW(S): 16 OF 25 [20]

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

{(See Section 3 of this TER for Legend)
@T' m'o m' Pl B' @@ S, (R)' H, I' m' RPN, m' SEN' QI' RPS, mne.
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 Ja, ‘o—3eyr—id

System Consideration Review 4a, 4b, 4c, sd—dbeTdf
Equipment Environmental Qualification Review Sa, 5b, S5¢, 54, Se, SEL,

5g, 5h, 5i, 53

Installed TMI Lessons Learned Implementation i
Egquipment Summary

Maintenance and Replacement Schedule Summary Fap—Ib,dc-
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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:

A Tne Licensee (has/haeé—-nes) provided a response to the SER concerns.

x The Licensee (has/mes-net) specifically stated that the equipment is
qualified and)n( 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/l.as 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 .)

ES The Licensee states that the equipment item does not require qgualification
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 Modification III.a Exempt
(E:EE)Qualexcatxon 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. /£

NRC

Adequate Similarity Between Equipment and Test Specimen Established

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
UIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adeguate

Aging Degradat.on 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
o
o
o
o

Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately
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-0583, Cat. I)

R THTRMTL TR

NRC QUALIFICATION CATEGORY

I.a
I.b
Il.a
II.b
Il.c

IIll.a
III.p
v

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

DESIGNATION:

X = CATEGORY

[T TN
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LY

LICENSEE RESPONSE TO NRC SER

yipment
"N
-

tion Manufacturer nde] - Location? Ceficiency

~
-
escC

Temperature
Element ' 76} C
ame Rosemount } R,CS,A

Not required f BE - onl) 3
] ed for DBE only used for outside containment

Maln Steam Line Break protection
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /8

SYSTEM CONSIDERATION REVIEW

The Licensee has stated that this equipment item does not require
environmental qualification and/or should be exempted from qualification. The
Licensee's rationale has been evaluated and the reasons for concutiences/
non-concurrence with the technical basis of the Licensee's position are

presented below.

Reason for Concurrence Reason for Non-Concurrence

Equipment does not provide a Backup (equipment/system) is not

safety function or mitigate the fully capable of performing the
consequences of a design basis intended safety function or accident
accident. Equipment Environ- mitigating function.

mental Qualification is not

required by the DOR Guide- Backup (equipment/system) is not

lines. (NRC Qualification environmentally qualified and can
Evaluation Category IIIa) be exposed to a hostile environment
simultaneously with the primary
equipment.
_ Equipment is not exposed to a ___ Backup (equipment/system) is
harsh environment by the subject to a potentially disabling
accident it is intended to single active failure.
mitigate. See note (1)
on page 4b. (NRC Qualification _ Pailure of the primary equipment can
Evaluation Category IIIb) compromise the ability of other
safety-related equipment to perform
___ Backup (equipment/system) is its specified safety function.

available which completely per-

forms the safety function. The X Pailure of the primary equipment car

backup (equipment/system) is result in erroneocus indication which

environmentally qualified and could mislead an operator.

appears to meet single active

failure criterion. See note (1) _X Requirement for continued function-

on page 4b. (NRC Qualification ing throughout the post-accident

Evaluation Category IIIa) period necessitates environmental
qualification.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

Reason for Concurrence

Thne equipment's accident miti-
gating functicn is completed
ptior to the onset of the hostile
environment. No subsequent
functions are necessary. See
note (1) below. (NRC Qualifi-
cation Evaluation Category IIIDb)
Other (see page__ )

Resultant NRC Qualification
Evaluation Category (IIIa/IIIb)

Note 1l: The Licensee (has/

has not) stated that failure of
the primary equipment will not
affect other safety-related
equipment or cause an operator
to be misled. (See page )

LICENSEE STATEMENT

See page 3a of this checksheet.

EVALUATION OF LICENSEE STATEMENT

Reason for Non-Concurrence

Although backup equipment is avail-
able, it is not technically sound to
relinquish defense-in-depth for this
function.

Backup (equipment/system) is not
safety-related.

This equipment is necessary for the
operator to ensure an ESF system is
performing its intended safety
function.

The rationale presented by the

Licensee is not supported by
objective technical evidence.

_X_Other (see pagei‘:)

The Licensee states that the Tave RTDs are not required for NDBE but are

used only for outside containment main steam line break protection.

Also, a

review of the Licensee's submittal indicates that these are the only reactor
coolant system RTDs for which SCEW sheets have been submitted.

Reactor coolant system RTDs are required during initial phases of a design
basis accident, during a cooldown to cold shutdown conditions, and during

long-term cooling (under hot or cold conditions).

Hot leg detectors aid in

determining reactor system subcooling and in providing indication of natural

circulation.

Cold leg instruments also provide indication of natural circulation,

provide input to heat balance calculations, and provide direct indication of

ECCS injection.

During plant cooldown, these detectors are necessary to ensure
that cooldown rates are not being exceeded.

They are also necessary to ensure
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EQUIPMENT EMVIRONMENTAL QUALIFICATION REVIEW OF ECUIIPMENT ITEM NO. /8

SYSTEM CONSIDERATION REVIEW

EVALUATION OF LICENSEE STATEMENT (Continued)

that the long-term cooling method is functioning properly.

Reactor coolant system indication, including the Tave instruments,
should be environmentally qualified for long-term post-accident operation.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /&

Checksheets £z CHAAcc S have been removed due to the

proprietary nature of information contained therein.

!
|
!
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P NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 la

th and Race Sureets Phila  Pa 19103 (215) 448- 1000 FRC Task No. s l‘

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Li

EQUIPMENT ITEM NO. 19

LEVEL SWITCH LOCATED IN THE CONTAINMENT, ELEV. 228'0"

MADISON MODEL 5602

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 19

LICENSEE REFERENCE(S): NOT CITED

FUNCTION (PLANT ID): CONTAINMENT SUMP WATER LEVEL MEASUREM.NT (LS-1925A, B)
LICENSEE SUBMITTAL: SCEW(S): 8 OF 25 [20]

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

” \ 1 '
m@m‘u&,) S, (R), M, I,(QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la
Summary of Licensee Responses to the NRC SER

Equipment Environmental Qualification Summary Forms
Licensee Response tc NRC SER

System Consideration Review

Equipment Environmental Qualification Review

Installed TMI Lessons Learned Implementation
Equipment Summary

Maintenance and Replacement Schedule Summary




1’% NRC Contract No. NRC-03-78-118
‘JUU Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment .13 b
20th and Race Streets. Phila_ Pa 19103 (215) 4481000 | FRC Task No. /!

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ' 9

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

}‘ Tne Licensee (has/kas~TOT) provided a response to the SER concerns.

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

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

The Licensee (has/hes—net) 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
— Ver.iiy qualification by additional (testing/analysis)
— Equipment relocation to a mild environment

— Qualification testing of equipment in progress -~

X Other (

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

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

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

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

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

II.b Not Qualified v Documentation Not Available
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JUUU Franklin Resear~h Center
A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 1 ?

FRC TaskNo. .S/

Page
2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIFMENT ITEM NO. .Li

NRC REQU

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

IREMENTS

DESIGNATION:
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:

Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately

Steam Exposure

Criteria
Criteria
Criteria
Criteria
Criteria

(If An

Regarding
Regarding
Regarding
Regarding
Regarding
y) Satisfi

(If Required) Adequate

Spray Satisfied

Submergence Satisfied

Radiation Satisfied

Test Sequence Satisfied

Test Failures or Severe Anomalies
ed

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied

Test Duration Margin

(1 hour + Function Time) Satisfied

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

I THTEEETE TTH

NRC QUAL

IFICATION

DESIGNATION:

CATEGORY

I.a
I.b
Il.a
II.b
Il.c

Il1l.a
III.p
v

Equipment
Equipment
Equipment
Equipment
Equipment
or Replace
Equipment
Equipment
Documentat

//<:2GLQ_

X = CATEGORY

Qualified
Qualification
Qualification
Not Qualified
Satisfies All Requirements Except Qualified Life
ment Schedule Justified

Exempt From Qualification

Not in the Scope of the Qualification Review

ion Not Made Available

Pending Modification
Not Established

Goge 3k

[ 1T K




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

A Division of The Franklin Insdtute FRC Assignment No_ 13 3o
20th and Race Streets. Phila . Pa 19103 (215)448-1000 | FRC Task No. < //

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 12

LICENSEE RESPONSE TO NRC SER

1 R,T,QT,RT,P,H,
Lesel Switch Madison 5602 : CS,A?QM

The items within Appendix X not fully covered by either TER
classification or SCEWS’s are as follows:

Equipment Description Manufacturer Model No. Location

Motor Operator Limitorque SMB -3 containment
Transmitter Rosemount 1153A containment
Level Switch Madison 5602 containment
Silicon Rubber Tape M Scotch 70 containment

The level switch reported is for containment sump level indication
and has been superceded in place by two GEMS level transmitters Model No.
XM36495 as part of the ™I lessons learned action i{tems. This system {is

currently reported in our response to the T™MI Equipment requirement submitted
{n February, 1981l.

[70]
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pr- NRC Contract No. NRC-03-79-118 .
..U Franklin Research Center FRC Project No. C5257 age
A Division of The Franklin Institute FRC Assignment No. 13 I a

20th and Race Streets. Phila  Pa 19103 (215) 448-1000 FRC TaskNo. S//

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

EQUIPMENT ITEM NO. 20 (TMI ACTION PLAN ITEM II.D.3)
ACCELEROMETER LOCATED IN THE CONTAINMENT

ENDEVCO MODEL 2273AM20

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 20

LICENSEE REFERENCE(S): 1596

FUNCTION (PLANT ID): NOT STATED (A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 2 OF 15 [15]

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

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

—

Not stated, NotAfppli le

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, T%er—I3c

System Consideration Review brar—tor—beT—bddr—bertT

Equipment Environmental Qualification Review AT ST, a5 oT,
SG—trT—51T75]

Installed TMI Lessons Learned Implementation 6a, b

Equipment Summarcy

Maintenance ana Replacement Schedule Summary =TT o
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JUUU Franklin Research Center

A Division of The Franklin Institute

20th and Race Streets. Phila . Pa 19103 (215) 448- 1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £ 9

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

The Licensee

The Licensee

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

RINRRRY

The Licensee

corrective action.
action

Other

(has/has not) provided a response to the SER concerns.

(has/has not)

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

specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

(has/hae-nes) proposed apeessessswe action for this equipment

Justification for interim operation
Licensee for this equipment item.

Sosseotiua action specified by the Licensee:

item whose gualification has not been fully established.

Equipment relocation to a mild environment
Qualification testing of equipment in progress
(

(testing/analysis)

(has/has not) been provided by the

(has/has not) provided a schedule for the proposed
(Schedule for accomplishing the corrective

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

.)

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:

I.a

wualified

Ti.b Modxfxcatxd;\

+1.a gualification Not Established
ITI.b Not Qualified

II.c Qualified Life Deficiency
III.a Exempt
III.b Not in Scope

IV Documentation Not Available

(See Section 3 of this TER for Legend)
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B Franitin Research Center FRC Project No. C5257 Page
2

A Division of The Frankiin Institute FRC Assignment No. 13
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC TaskNo. .S/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC UIREMENTS X = DEFICIENC

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

o Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I1.b Equipment Qualification Pending Modification ;‘
Il.a Equipment Qualification Not Established E
II.b Equipment Not Qualified '
I11.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
8% Documentation Not Made Available

THE LICENSEE HAS STATED THAT QUALIFICATION TESTING IS IN PROGRESS
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. X2
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f% NRC Contract No. NRC-03-79-118
000 Frankiin Research Center FRC Project No. C5257 Page

A Division of The Frankin Institute FRC Assignment No. 13 6a
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £2

INSTALLED TMI LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, 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 Ccner safety-
related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment associated with specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identified below). Where applicable, a review is to be performed on installed

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

This plant is a PWR -x, BWR .
The NSSS Vendor is Westinghouse (W)_X , Babcox & Wilcox (B&W) '
Combustion Engineering (CE) , General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide adequate information with respect to
identification of T™I Action Plan equipment installed as of 1/1/81l.

The License2 has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. [The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has requested extensions of impiementation dates.

The Licensee has stated that this equipment item is associated with the

following section of NUREG-0737. (This list of applicable NUREG-~0737
sections has been identified by NRC as sections within the scope of this
review) :

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

X 1I.0D.3 (ALL/1l-1-81) Direct Indication of Relief and Safety Valve
Position




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

UL Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 | Q
20th and Race Streets. Phila . Pa 19103 (215) 448.1000 FRC TaskNo. A1/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &/

EQUIPMENT ITEM NO. 21 (TMI ACTION PLAN ITEM I1I.D.3)
AMPLIFIER LOCATED IN THE CONTAINMENT
UNHOLTZ-DICKIE MODEL 22CA2TR

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 21

LICENSEE REFERENCE(S): 1596

FUNCTION (PLANT ID): NOT STATED (A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 3 OF 15 [15]

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

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

Not stated,| Not applicable

ew Ifem

LISTING OF CHECKSHEETS :

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER la, Ioy—idey—id

System Consideration Review e —dd—dey—4tf

Equipment Environmental Qualification Review Sa—Str—Ser—Sd—beT5¢,
5 Sh 55 54

Installed TMI Lessons Learned Implementation 6a, 4

Equipment Summarcy

Maintenance and Replacement Schedule Summary Lar—For—ie
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JUU Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 ]
20th and Race Streets. Phila . Pa_ 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22/

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

The Licensee (has/has not) provided a response to the SER concerns.

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

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

The Licensee (has/has—mno®) proposed aneerrectiwe 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.

¥ Geereewive action specified by the Licensee:

— 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

X Qualification testing of equipment in progress

— Other ( )

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

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

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

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

I.a

.b Modification

alified II.c Qualified Life Deficiency
III.a Exempt

ication Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available
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A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. /

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

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

o Peak Temperature Adequate

o Peak Pressure Adequate

0 Duration Adeguate

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)

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
IIl.a Equipment Exempt From Qualification
III.p Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

THE LICENSEE HAS STATED THAT QUALIFICATION TESTING IS IN PROGRESS
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ﬁ NRC Contract No. NRC-03-79-118
([ Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 6a
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. _.$"//

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 /

INSTALLED TMI LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IF 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 ™I
Action Plan equipment associated with specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identified below). Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if adequately
identified by the licensee.

This plant is a PWR 25 , BWR

The NSSS Vendor is Westinghouse (W) x , Babcox & Wilcox (B&W) ’
Combustion Engineering (CE) , General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked) :

The Licensee does not provide adequate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/81.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. [The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
critecria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equipment item is associated with the

following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been id:ntified by NRC as sections within the scope of this
review) :

K|

I1.B.3 (ALL/l1-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

*: I1.D.3 (ALL/1l-1-8l) Direct Indication of Relief and Safety Valve
Position
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JUUU Franklin Research Center FRC Project No. C5257 Page
A Divisic n of The Franklin Institute FRC A‘ngnm.ﬂl No. 13 | a
20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.L &

EQUIPMENT ITEM NO. 22

ELECTRIC MOTOR LOCATED IN THE REACTOR AUXILIARY BLDG.
WESTINGHOUSE MODEL 506UPZ

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 22

LICENSEE REFERENCE(S): 606, 3184

FUNCTION (PLANT ID): DRIVES RHR PUMP - SIS (RHR-A, B)
LICENSEE SUBMITTAL: SCEW(S): 13 OF 25 [20]

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

@@ %@@ CS.@ S, (R)p@ 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 3a, 3b, 7T

System Consideration Review ottt

Equipment Environmental Qualification Review Say—say—ier—Say-se, S5f,
5 iy

Installed TMI Lessons Learned Implementation ar—ob

Equipment Summary

Maintenance and Replacement Schedule Summary Hay—tor—ic




WF; NRC Contract No. NRC-03 "9-118 }
{ q Franklin Research Center FRC Project No. C5257 Page

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

y— ppa—

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQL /PMENT ITEM NO. 2R

E L NS THE NRC SER - ONLY CHACKED ITEMS ARF APPLICATLE:

‘K Tne Licensee (has/mae-net) provided a responses to the SF( concerns.

h{_ The Licensee (has/has-nat) specifically stated that the equ.pmeént is
qualified andAm 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 eguipment
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

<ww Relocate or shield equipment from radiation source

. Verify qualification by additional (testing/analysis)

- Equipment relocation to a mild environment

- Qualification testing of equipment in progress

— Other ( )

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

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

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

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)
I.a Qualified II.c Qualif.ed Life Deficiency
I.b Modification III.a Exempt

Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Availanle




: NRC Contract No. NRC-03-79-118
'0 Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 2
L 20th and Race Straxts. Phila . Pa 19103 (215) 48-1000 FRC TaskNo. S I

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

o

UIPMENT ENVIRONMENTAL QUALIF ON RM

DESIGNATION:
NRC_REQU; REMENTS - D

E

Documeated tvidence of Qualification Adequate
Adequate Similacity Petween Equipment and Test Specimen Established
Acing Dagradation fvaluated Alequately
4 ot rétet—trrfe—oy Replacement Schedule Established (If Required)
Program Establisaed to Identify Aging Degradation
Criteria Regarding Ajing Simulation Satisfied (If Required)
Criteria Regarding Tempsrature/Pressure Exposure:
| o Peak Temperature Adaquate

O Peak Pressure Acequate

o Duration Adequate

o0 Required Profile Enveloped Adequately

o Steam Exposure ‘IZ Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Tes: Failures or Severe Anomalies

(If Any) Satisfied

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

T TEETTTEL TEeE

DESIGNATTON:
NRC QUALIFICATION CATFSORY X = CATECORY

3
8
2

I.a Equipmeat Qualified

I.p Egquipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.p Equipment Not Qualified

Ii.c Equipment Satisfies All Requirements Except Qua ed Life
or feplacement Schedule Justified

IIl.a Equipsment Exempt From Qualification

Lide Equipment Not in the Scope of the Qualification Review

Y Documentation Not Made Available

HimL

- —— e
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0 Frankiin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 Ja
20th and Race Streets. Phils . Pa_ 19103 (215) 448- 1000 FRC TaskNo. __S /|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &2

—

LICENSEE RESPONSE TO NRC SER

Fquipment Requiring Additional Information and/or Corrective Action

(Appendix 8) ts;o:)

The Luik of macrer list equipment was placed in this cs::gory and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replac~ument programs

carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

= Re-evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualificaticn of Safety-
Related Electrical SZquipment IEB 79-01B. Technical Evaluation Report

- Docket No. 50-261; Plant: H. 2. Robinson 2, dated November 6, 1980
and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviewirg personnel July 29, 1981,
et al.

Equipment reported as qualified within NRC TER Revision !, dated November 11,

1980:
Equipment Description Manufacturer Model No. Location
1. pump motor Westinghouse S506UPZ outside
containment
A. Pump Motor westinghousa S06UPZ 2 R,T,QT,RT,P,H
AM

7
Location (1) Centainment Building
Lecation (2) Auxiliary Suilding

Items reported as qualified within NRC Region II revised TER, dated 11/7/80.

[#e3




NRC Contract No. NRC-03-79-118
ﬂﬁﬂﬁ Franklin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Assignment No. 13 b

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

EQUIFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

3.2.8 Motors E'lsl

Within containment at H, B, Robinson included in the equipment
list for the report is ome (1) motor type. This is a Westinghouse
Type 685.5-5 used with the containment fans. There are four

(4) fans mounted in containment designated HVHel through

HVid=4.

Qualification testing on a complete motor/fan assembly and on
individual motor elements has been performed by Westinghouse.
Results are published within WCAP-9003, Fan Cooler Motor

Unit Test, 1969; WCAP=-7829, Fan Cooler Motor Unit Test, 1972.
WCAP-9003 testing included: thermal preaging to an equivalent
of seven (7) years, a maximum pressure of 95 psia, a maximum
temperature of 315°F, and use of borated spray for thirty-five
(35) hours. WCAP-7829 testingaincluded: total irradiation of
equipment/components to 2 x 10 RADs, preaging to a 40-year
life expectancy.

Zvaluation of the tes” reports concludes that the H, B. Robiuson
accident parameters are covered by the test envelopes and
parameters performed on the similar Westinghouse motor/components
subjected to qualification testing. Therefore, the containment
fan motors at H. B, Robinson are considered qualified.

Outside of containment, the RHR pump mntors are in use during
long~term mitigation of LOCA conditircas. The only accident
parameters experienced by these pumps/motors is radiatiom.
The most susceptible elements/components of the motors are
covered by the testing reported within WCAP-7829. Since the
RHR pump motors are of a similar type and motor windings are
Thermalastic Epoxy insulated, it is concluded that the RHR
pump motor is qualified for the service intended and the
environment experienced during post LOCA,

Data supporting the Westinghouse testing reported within the
stated WCAPs has been requested from Westinghouse aad will be
available for review upon receipt.




ﬁ NRC Contract No. NRC-03-79-118
.u[] -'?tfnklm Research Cnter 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 FRC TaskNo. 511

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

NOTES:

o Although WCAP-7829 does encompass radiation testing to 2.0 EO8rds

the report does not specifically identify the motor to lead splice

_ materials. The licensee should identify the materials used in the

installed motor and verifv that these items are qualified to the
—environmental service conditions o which they are exposed

o The licensee should provide evidence that the grease used in the
bearing lubrication system is the same as that used in the tested
motor or provide qualification information to establish similarity

—of lubricating ability after exposure to the radiation sexvice _
—environment,

o The licensee should establish a replacement schedule for the grease
— and bearings in addition to an analvsis extending the qualified life
of the Thermolastic Epoxy Stator Insulation bevond the 7 vears of
—continuous duty to an actual in plant service life.

! wenp-8587 W%M%
Varwmw%
__Mn
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..U Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 | a

20th and Race Streets. Phila - Pa 19103 (215) 448. 1000 FRCTaskNo. AS//

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.2

EQUIPMENT ITEM NO. 23

ELECTRIC MOTOR LOCATED IN THE CONTAINMENT, ELEV. 275'0"

WESTINGHOUSE MODEL 685.5S

REQUIRED OPERATING TIME: 3 HOURS

TER CHECKSHEET NO. 23

LICENSEE REFERENCE(S): 639, 640

FUNCTION (PLANT ID): DRIVES CONTAINMENT FAN COOLER (HVH-1, =2, =3, =4)
LICENSEE SUBMITTAL: SCEW(S): 17 OF 25 [20]

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

@ T' qri R'ri P' u' s' (R)' "' I, w. m' m' SEN, QI, ”s' NOI'IC,

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, 3b, dey—id—

System Consideration Review bar—dboy—ber—tdT eI

Equipment Environmental Qualification Review 5a, 5b, 5S¢, 54, Se, 5f,
5g, Strr—Sitr—5%

Installed TMI Lessons Learned Implementation T

Equipment Summary

Maintenance and Replacezment Schedule Summary Fa—TMor—ic
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A Division of The Franklin Institute FRC Als‘gﬂm.ﬂt No. 13 l b
20th and Race Streets. Phila . Pa 19103215/ 4481000 | FRCTaskNo. 9 I{

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. 2.3

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

;{ Tne Licensee (has/hae-noty provided a response t»H the SER concerns.

x; The Licensee (has/mas—mO®) specifically stated that the equipment is
qualified amdsor will function when exposed to the applicable DBE
environmental cervice conditions.

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

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

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

Corrective action specified by the Licensee:

Equipment replacement with qualified eguipment
Equipment modification

Equipment relocacion 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 (

-
=
®

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 accomplisning 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 EVALUATI"N 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

Qualxtxcatxon Not Established III.b Not in Scope
II.b Not Qualified Iv Documentation Not Available
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A Division of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa 19103 (215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &3

IPMENT ENVIRONMENTAL QUALIFICATION RM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adegquate
Adequate Similarity Betwesen 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 Regquired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

o Peak Pressure Adequate

o Duraticn Adequate

© 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)

IR LiaiG

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

IIl.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[T TR
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23

LICENSEE RESPONSE TO NRC SER

Equipment reported as qualified within NRC TER Revision !, dated November 1!,

1980: K'zob

Equipment Description Manufacturer Model No. Location
——SANER RS E Hestinghouss—— —3080R 2 _outsldie.
B e Ty

SR e

T meeaT—anensssn- Limirorane R e
<SoRidlanent

S—fleu—tranemitier—— ! sher - J0rtar 1082486 Sutelian
FE3A333 —contaiomant

B e e S S
, — e e
7. fan motor Westinghouse 685.5=8 containment

4.2 CEguipment Requiring Additional Information and/or Corrective Action

(Appendix B)

The bulk of master list equipment was placed in this category and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replacement programs
carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

= Re-evaluation of CPSL°s updated submittals by NRC Region IT,
Atlanta, CA, and reported in Environmental Qualification of Safety-
Related Electrical Squipment TEB 79-01B. Technical Evaluation Report
= Docket No. 50-261; Plant: H. 3. Robinson 2, dated November 6, 1380
and Revised November 11, 1980.

Telecons with ¥°C, Bethesda, MD reviewing personnel July 29, 1981,
et al.

4

B. .Fan Motor Westinghouse 68S. 5-5 R,CS,A

S8y. S
Items reported as qualified in part, with addirional testing underway to
establish overall aquipment qualification, within NRC Region II revised TER,
dated 11/7/80.

C'-’\aj
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £3

3.2.8 Motors E,$7

Within containment at H, B, Robinson included in the equipment
list for the report is one (1) motor type. This is a Westinghouse
Type 685.5-5 used with the containment fans. There are four

(4) fans mounted in contaimument designated HVH=-1 through

HVH=4.

Qualification testing on a complete motor/fan assembly and on
individual motor elements has been performed by Westinghouse.
Results are published within WCAP-9003, Fan Cooler Motor

Unit Test, 1969; WCAP-7829, Fan Cooler Moter Unit Test, 1972.
WCAP-9003 testing included: thermal preaging to an equivalent
of seven (7) years, a maximum pressure of 95 psia, a maximum
temperature of 315 F, and use of borated spray for thirty-five
(35) hours, WCAP-7829 testing_.included: total irradiation of

ecuipment/components to 2 x 10 RADs, preaging to a 40-year
life expectancy.

Evaluation of the test reports concludes that the H, B, Robinson
accident parameters are covered by the test envelopes and
parameters performed on the similar Westinghouse motor/components
subjected to qualification testing. Therefore, the containment
fan motors at H. B, Robinson are considered qualified.

Outside of containment, the RHR pump motors are in use during
long-term mitigation of LOCA conditions. The only accident
parameters experienced by these pumps/motors is radiationm.
The most susceptible elements/components of the motors are
covered by the testing reported within WCAP-7829. Since the
RHR pump motors are of a similar type and motor windings are
Thermalastic Epoxy insulated, it is concluded that the RIR
pump motor is qualified for the service intended and the
environment experienced during post LOCA,

Data supporting the Westinghouse testing reported within the
stated WCAPs has been requested from Westinghouse and will be
available for review upon receipt.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.<X7

Checksheets have been removed due to the

proprietary nature of information contained therein.




A NRC Contract No. NRC-03-79-118
. L 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. S//

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.&

EQUIPMENT ITEM NO. 24

ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT, ELEV. 234'-246'

CROUSE-HINDS MODELS 1.2.2 (745), 1.2.2 (747), 1.2.4 (749), 1.2.5 (751)

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 24

LICENSEE REFERENCE(S): 25, 2096

FUNMCTION (PLANT ID): ELECTRICAL DISTRIBUTION (B-1, -2, =5, =9; C-1, =2, =3,
~4, =6, -8, =9; D=1, -2, =3, =5, -8, =9)

LICENSEE SUBMITTAL: SCEW(S): 18 OF 25 [20]

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

@ T.@@ P, H, @@ S, (R), M, 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, 3b, 3¢, 3d,3¢

System Consideration Review 42 db i dar—ter—tt

Equipment Environmental Qualification Review AT,
SGS ST

Installed TMI Lessons Learned Implementation -t

Equipment Summarcy

Maintenance ana Replacement Schedule Summary —FaFor—e
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A Division of The Franklin 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. &4 ¢4

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY EMS ARE LI E:

_)(_Tno Licensee (has/wee-aosy provided a response to the SER concerns.

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

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiat’on source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

— Other ( )

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

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

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

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

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIE

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 .~ging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

R T

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 ol
III.a Equipment Exempt From Qualification
IIl.p Equipment Not in the Scope of the (ialification Review
v Documentation Not Made Available X

TEST REPORTS ON VARIOUS WESTINGHOUSE AND CROUSE-HINDS ELECTRICAL
PENETRATIONS HAVE BEEN PREVIOUSLY REVIEWED. HOWEVER, SINCE DOCUMENTS
REFERENCED BY THE LICENSEE AS 1, 2, 3, and 4 WERE NOT PROVIDED,

QUALIFICATION STATUS OF THE ROBINSON UNIT 2 PLANT CANNOT BE DETERMINED,




W NRC Contract No. NRC-03-79-118
([ Frankiin Research Center FRC Project No. C5257 Page
A Dwvision of The Frankiin Institute FRC Assig

nment No. 13 Ja
20th and Race Streets. Phila . Pa. 19103 (215) 448- 1000 FRC Task No. 3 2(
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L‘/

LICENSEE RESPONSE TO NRC SER

4.2 Egquipment Requiring Additional Information and/or Corrective Action

Appendix 8 L;o]

The bulk of master list equipment was placed in this category and
our review of ceficiencies is based upon the following:

- Deletion of deficient listed equipment due to replacement programs

carried out and reported in our 90-day, Revision 3 response dated
Pebruary 1, 1981.

- DPe-evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualificatiocn of Safety~-
Related Plectrical Equipment IEB 79-013. Technical Evaluation Rezort

- Docket No. 50-261; Plant: ®. 8. Robinson 2, dated November §, 1980
and Revised November 11, 1980.

Telecons with YRC, Bethesda, MD reviewing persomnel July 29, 1981,
et al.

3. Electrical

Penetration Crouse-Hinds 1.2.2 (745) 1 R,QT,RT,CS,A
8. Electrical
Penetration Crouse-Hinds 1.2.2 (747) 1 R,QT,RT,CS,A
.E1ectrical
¥+ Penetratiocn Crouse-Hinds 1.2.4 (749) 1 R,QT,RT,CS,A
Electrical
» Penetration Crouse-Hinds 1.2.5 (7851 1 R,QT,RT,CS,A
3".

nal testing underway to

Ttems reported as qualified in part, with addici
£1i it NRC Region II revised TER,

establish overall equipment quali
dated 11/7/80.

o
b
1+ I

(2ol
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £ ¥

3.2

3.2.1

Electrical Equipment Qualification Evaluation

Electrical Penetrations and Connectors i:)si:x

The H. B, Robinson Nuclear Power Plant electrical penetrations
are cartridge types with provisions for continuous pressuri-
zation. They were manufactured by Crouse-Hinds Coupany
(Syracuse, N, Y.) to a Westinghouse design and specification
CPL-R2-E3., Location within containment forms a grid pattern
extending from elevation 234 feet to 246 feet. This places

the penetrations above the established containment flood level
of 231.2 feet. The electrical penetrations utilized by iden-
tified safety class electrical equipment are designated: Low
Voltage (600V) 500 MCM, Low Voltage (600V) 3/C 19/#22, Low
Voltage Control and Power (600V) 2/C #16, 3/C #16, and Instrumentaticn
{60CV) 2/C #16, 4/C #16 shielded. These types consist of a
mixture of one-, two- and three-conductor cable interfaces and
appropriate shields. Individual conductors are carried through
the penetration and end in either a 60-inch or 72-inch pigtail.
2/C #16 and 3/C #16 pigtails are grouped and attached to
electrical connectors (Crouse-Hinds model number RPC=3.7-160-
SOIN/SO8N) to provide the appropriate cable match. The connectors
are located in cable trays and lie in the horizontal plane.

The cable tray runs are located essentially on the outside
diameter of the polar crane shield wall to route cable to the
respective instrumentation or control equipment.

The electrical penetration material which is located within
containment and exposed to accident environment conditions
consists of stainless steel (container) ceramic plate (con-
ductor spacer) PVC and Kerite formula (conductor insulation)
and aluminum (electrical connectors),

By specification each penetration type was designed to perform
under the LOCA envirommental conditions of pressure and
temperature depicted within the H., B, Robinson FSAR (shown as
Figure 3.1.1 and 3.1.2 in this report), Test informatiom is
recorded in References 3 and 4.
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EQUIPMENT ENVIRONMENTAL QUALIFICAT-ON REVIEW OF EQUIPMENT ITEM NO. 224

The CP&L Brunswick Nuclear Power Plant uses Westinghouse
designed and fabricated electrical penetratioms which are
similar to those in use at H, B, Robinson. Both are cartridge
type with stainless steel sleeves and both have potting compound
seals for the internmal comnections of the feed-through solid
copper conductors. Brunswick penetrations utilize heat-shrink
tubing for small conductors intermal insulation spliced to
Okonite jacketed cables forming pigtails for field cable R2
hookup. H. B, Robinson penetrations use silicone rubber
internal insulation spliced with heat-shrink tubing to two (2)
types of jacketed insulation cables (PVC and Kerite) forming
pigtails for field cable hookup. Both use a ceramic seal to
encapsulate pigtail entry and provide an impervious shield

with the cartridge sleeve. A greater degree of testing was
performed on Brunswick type pemetrations with results found in
Reference 43. Briefly summarized:

Thermal cycling - 20% to 135°C (5 cycles)

Pre-aging = 524 hrs. Q 70°%¢ (40 years)

Radiation - 2.13 x 10" RAD

Steam Test - Temperature, Pressure, Humidity and Spray
(per report)

Due to the dual nature of the electrical penetrations, omne

side in containment the other outside, mock-up of only the in-
containment area was required for testing purposes. The test
data recorded and referenced above should validate qualification
of the cartridge portion of the H, B, Robinson electrical
penetrations.

The electrical connectors (Crouse-Hinds Model Number ((RPCe
317-160-S01N/S08N)) used with £he penetrations consist of an

extruded aluminum shell with a hard anodized finish. The

connector pins/sockets are silver-plated copper. The insert

material is mineral filled diallyl phthalate with a thin wafer [R2
of silicome rubber provided for sealing purposes.

Mineral filled dialéyl phth§6ate can withstand radiation le
exposure betYETn 10" and 107" RADS with little or no permanent
degradation. The silicone rubber seal wafer is positioned

between two plugs of diallyl phthalate and will not be significantly
affected by irradiation. The connector proper will not be

affected by normal plant life operation of forty (40) years or

the added accident radiation dosage as presented in Table 1.3.3.
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EGJIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =LY

The aluminum shell is comprised of 6061 alloy which contains

(Z): .25 copper, .6 silicon, 1.0 magnesium and .25 chromium.

A Martin hard-coat anodized finish is applied to a depth of

1.7 - 2.0 thousangths. The alloy used experiences a weight 2
loss of 932 mg/dm” for the first day and an average of 370 mg/dm
per day thereafter when completely immerged(i? a NaOH adjusted
boric acid solution (pH=9) heated to 200°F, As the shell

is anodized its corrosion resistance is improved. Additionmally,
the connectors will not be completely immersed in boric acid
solution under spray conditions, nor will the high temperature
be maintained for a thirty- (30) day period. Therefore, the
worst case of loss of mass (,8 ounce per square decimeter

after 30 days) will nct be realized., Sufficient shell material

will remain to prrserve comnnector integrity.

(2)See Appendix C to this report for reference information,

(3)WCAP 7153 Investigation of Chemical Additives for Reactor
Containment Sprays. (Reference Table 8 and Figure 9.)

As reported by Crouse-Hinds, the anodized finish provides
protection sufficient to enable specifying connector to be
corrosion resistant to salt spray for 300 days (in tests per
MIL C-5015D and MIL-E-4970A), Per manufacturer's installation
instructions, connector will provide watertight seal and will
exclude water by hose spray or stream. During refueling
(August-October, 1980), all connectors in containment were
checked and tightened to provide watertight fit,.

A periodic check of connector clamp and shell cover screw
tightness will be established and performed to assure connectors
will function for the LOCA prescribed operation time of the
penetrations (see Table 1.3.3), As the clamp seal was able to
maintain connector operability after a three-hundred (300) day
salt spray test per stated MIL SPECS, it is concluded that
properly maintained clamp seals will provide chemical spray
protection for the required operatiocnal times of electrical
gen;tration connector circuits (thirty (30) minutes to one (1)
a)’-

R4

R2

R2

i

’V
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW CF EQUIPMENT ITEM NO. 22Y

No significant degradation due to thermal aging will be
experienced by the connector during operation plant life due
to materials used in design and/or fabrication. The connector
design temperature range is =80°F to 275°F and is sufficient
to meet the operating and LOCA temperature range establisbhed
for H. B, Robinson.

The electrical pemetrations utilize a combination of five- (5)

and six- (6) foot lengths of single or multiconductor cable to
connect the penetration feed-through conductors te the field |ﬂJ
cable inside and outside containment. These "pigtail" cable

were installed by the manufacturer and sleeved at the penetration

end with heat-shrink tubing. For selective conductors, connectors
were installed while the majority of pigtail cables required
butt-style splicing for field cable connection.

The cabling used for pigtails was provided by CP&L/Ebasco
specification/purchase and shipped to Crouse-Hinds Company for
fabrication use. For the Low Voltage Power, (600V) electrical
penetrations, 500 MCM Kerite cable with HI TEMP conductor
insulation was provided (see Section 3.2.4 for qualification
evaluation). For Low Voltage Control and Power (6007) electrical
penetrations, 3/C #16 and 2/C #16 Kerite cable with FR conductor
insulation was provided (see Section 3.2.4 for qualification
evaluation). For Instrumentation (600V) electrical penetrationms
2/C #16 (shielded) and 4/C #16 (shielded), Continental Wire lkl
and Cable Company cable with PVC conductor insulation was
provided. No qualification data is available for this cable.
CP&L has initiated a qualification test program to determine

the ability of this cable to meet IEEE 323-1974 requirements
using FSAR established accident parameters. Spare pigtails

will be used and cable splices per Section 3.2.5 will be
utilized to maintain plant configuration during tests. Wyle

Laboratories will perform the tests per Qualification Plan
543/4464/ES dated July 10, 1980. Testing and reporting will
require thirty-five (35) weeks--after Receipt of Order. Major Rl
time factor will be thermal aging to achieve forty- (40)

years' operating life before LOCA testing can be performed.
After review of results, a report will be sent to NRC detailing
any action by CP&L dictated by these tests.

These PVC insulated pigtails are used for instrumentation or

within circuits which must perform their functions after short
elapsed time periocds; therefore, their long-term operability
problems should not affect plant respoase to accident conditionms.
Results of the qualification test program will determine the | &I
ultimate disposition of these pigtails. If replacement is

required, a plan and schedule for accomplishment will be

included in the report already stated above. / /5] A
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 45

—

EQUIPMENT ITEM NO. 25

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT
CONTINENTAL WIRE AND CABLE MODEL CC2115
REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 25

LICENSEE REFERENCE(S): 2818

FUNCTION (PLANT ID): INSTRUMENTATION CABLE
LICENSEE SUBMITTAL: SCEW(S): 21 OF 25 [20]

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

@ T, @, @@@ @@ S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksnheet 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, 3b, Ic7id

System Consideration Review A iyl 4T

Equipment Environmental Qualification Review Sa, S5b, Se¢, Sq. Se, 5f,
5g, & 5i, 5%

Installed TMI Lessons Learned Implementation Sar—ttr

Equipment Summary

Maintenance ana Replacement Schedule Summary ———
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =25

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONL T APPLI :

_!L Tne Licensee (has/Wmes—mot) provided a response to the SER concerns.

3/ The Licensee (has/hae-met) specifically stated that the equipment is
qualified andXQr will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

- Relocate or shield equipment from radiation source

— Verify qualification by additicnal (testing/analysis)

— Equipment relocation to a mild environment

- Qualification testing of equipment in progress

— Other ( )

The Licensee bas 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 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 II.c Qualified Life Deficiency

I.b Modificatjon III.a Exempt
I.a gualitication 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.25

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIE

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

0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

L

HHRILE G

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

IIl.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

[T TR
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.1

LICENSEE RESPONSE TO NRC SER

The bulk of master list equipment was placed in this category and
our review of deficiencies {s based upon the following:

- Deletion of deficient listed equipment due to replacement nrograms
carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

- Re=evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-018B. Technical Evaluation Report:

« Docket No. 50-261; Plant: H. B. Robinson 2, dated November 6, 19280
and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

Equipment reported as qualified within NRC TER Revision !, dated November l1l,
1980:

Equipment Descrintion Manufacturer Model No. Location
B hE— B e e e
R
DL ST PATIT— — ———iaiteTaue A et
N B LS E SRR E AR L bmd s amaa SE—E ————e
aentainmens
BRI I BAE LS E— B e B A e e
R

B LORELARGRE—
——Lan—a0tor e A e e 585 5ms. containnens
8. cable Continental Wire CC2115 containment
& Cable
A. Cable Continental Wire |
= & Cable cc2ll 1 R,RT,P,H,CS,A

19 /9/9
-

- 2 : - - < & - A~ / /
A"ezs reporzed as qualified within NRC Regiom 11 revised TER, dated 1ll/7

o
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. as

3.2.4

Electrical Cable

The elactrical equipment in containment and reported within
the equipment list of this report is connected by either
single conductors or multiconductor cables. These cables run
via cablc trays and conduit from the electrical pemetrations
to the equipment. Connections to the electrical penetrations
are made by individual or grouped cable splices, or by elec=-
trical connectors. At the equipment end, formal component
terminals with overall tape or crimped terminals with overall
tape are used for connection.

The connectors used (Crouse-Hinds Model No. RPC-117-150-
POIN/PO8N) were supplied with the electrical penetrations and
mounted on the matching cable during construction. For
details concerning qualification of this connector, see
Section 3,2.1. For details concerning cable splices and
terminals see Sectiom 3.2.5.

For instrumentation within containment, a silicon rubber
conductor insulation with glass binder, an untinned bare
copper drain wire and an overall silicon rubber jacket cable
is used. The manufacturer, “Zontinental Wire and Cable Company,
used their formulated insulation type CC=2115. This formu=-
lation has been tested by the Franklin Institute Research
Laboratories under Continental Wire and Cable Company instruc-
tion. Final Report F-C2935 dated, October 1970 with addendum
dated November 1970, details the testing specifics which
included a preconditioning (aginz) period of six (6) hourg at
lSloF, and a subsequent test achieved exposures of 1 x 10
RADS. Also included was a chemical spray for one hundred and
twenty (120) hours. The combined data for this cable insu-
lation material indicates there should be no problems asso-
ciated with LOCA pressure, temperature, humidity, spray, or
radiation. At this time aging is the only unknown variable.
Basically, silicon rubber cable insulation is designed and
recommended for high temperature applications. CP&L has no

plans to conduct separate testing to further qualify this
cable.

C /5]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 245"

Checksheets$ 5 . have been removed due to the

proprietary nature of information contained therein.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.".“_@_

EQUIPMENT ITEM NO. 26

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT
KERITE MODEL HIGH TEMPERATUX:, FIRE RESISTANT
REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 26

LICENSEE REFERENCE(S): 27, 4281, 4282

FUNCTION (PLANT ID): CONTROL AND LOW POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): 22 OF 25 [20]

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

@ T, m'. S, (R), M, 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, 3b, 3¢, 34

System Consideration Review POV S

Equipment Environmental Qualification Review Sa, Sb, Sc, Sd., Se, 5f,
Sg—bh, 5i, Si,

Installed TMI Lessons Learned Implementation bar—ob

Equipment Summary

Maintenance and Replacement Schedule Summary -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2245

‘!L,Tno Licensee (has/has—nes) provided a response to “he SER concerns.

X The Licensee (hasihas—nets specifically stated that the equipment is
qualified andXqg will function when exposed to the applicable D2E

environmental service conditions.

‘2§.Tho Licensee has presented informatior which shows there are nc
outstanding qualification deficiencies.

— The Licensee (has/has not) proposed a corrective action f7r this equipment
item whose qualification has not been fuily established.

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

Corrective action specified by th~ Licensee:

— Equipment replacement with gualified equipment

Equipment modification

— Equipment relocation above subneryence level

— Relocate or shield equipment from radiation source
— Verify qualification by additiconal (testing/analysis)
— Equipment relocation to a mild ervironment

— Qualification testing of equipment in proyress

Other (

The Licensee has provided other information fo: 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

and/or should be exempted from envirormental qualification.

.)

The Licensee states that the equipment (tem does not reguire qualification

D NATION OF ULTANT N ALIFICATICN EVALUATION CATEGORY SASED ON_REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

ualified
I.b Modification
II.a Qualification Not Established
II.b Not Qualified

II.c (walified Life Deficiency
III.a Exempt

III.b Not in Scope

v Documentation Not Availaule
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EQUIPMENT ENVIRONMENTAL QUAL!FICATION REVIEW OF EQUIPMENT ITEM NO. <&

T _ENVIRO ON S RM

DESIGNATION:
N Ul = D

E

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 Simuiation Satisfied (If Required)
Criteria Regarding Temperatur: 'Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

o0 Duration Adequate

0 Required Profile Enveloped Alequa‘'ely

0 Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Reyarding Radiation Satisfied
Criteria Regarding Test Seguence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

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

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

Il.a Equipment Qualification Mot Established

I1.b Equipment Not Qualified

I1l.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

Ill.a Equipment Exempt From Qualification

I11.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T Tk
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW GF EQUIPMENT ITEM NO. 2£
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LI EE RESPONSE TO NEC SER

4.2 Eguipment Requiring Additional Information and/or Corrective Action

(Appendix B) E"“?j

The bulk of master list equipment was placed in this categery and

our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due to replacement prograus
carried out and reported in our 90-dar, Revision 3 response dated

February 1, 1981.

= Re-evaluation of CPSL’s uvpdated submittals br MRC Region II,
Environmenta’, Qualification of Sifety~ \
TER 79-0°8. Technical Zvaluation Reveczr
H. B. Robinson 2, dated November 6, 1980

Atlanta, GA, and reported in
Related Electrical Equipment
- Docket No. 50-261; Plant:

and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviawing personnel July 29, 198!,

‘et al.

Equipment reported as qualified within NRC TER Revision 1, dated Vovember 11,

1980:
Equioment Description Manufacturer Yedel Yo. T.,ocation
T35 L R e e e
' GARLIlAMmen v
P BOL ST P T Lt e - e M By Qi & e ST |
O RO LSRR e T ST B s e =1 Bl S s
e T
R —ODAFA LS — — 1 A&l feRe - —— D sunehdt
—oRIas eRnd
P e e L D
e SR eRwRaR &
B LRSS Ut S AR DA LI SR E—— AOE QR e e e
—_— e e - Rt RRed
i An-meLoT WEVE L E-PADETEV-P-N i e < e v
————— —— —Comtoaania A e — e Sl amans
————r
9., cable Terica T Mm containmens
A. Cable Kerite High tamp,

Atems reported as qualified within ¥RC Regicn II revised [ER, dated 11/7/80.

¥ |

fire resistant

R,RT,P H,C5,A
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EQUIPMENT ENVIRONMEYTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

3.2.4 Electrical Caile ZZ:f:)

The electrizael equipment in coatainment and reported within
“ne equipment list of this zeport is connected by either
single comductors or mul%iconductor cables. These cables runm
via cable trays and conduit from the 2lectrical pemetrationms
to the equipaent. Connections to the electrical penmetratioms
are made by individual or grouped cable splices, or by elec-
trical comnectors. 4t the equipment end, formal component
teradnals with overall tape or crimped terminals with overall
tape are used for connection.

The connectors used (Crouse-Hinds Model No. RPC=117-150-
POIN/PO8N) were supplied with the electrical penetrations and
mounted on the matching cable during comstruction. For
detajils concerning qualification of this connector, see
Section 3.2.1. For details concerning cable splices and
terminzle see Sectiom 3.2.5.

The electrical cable used for equipment hookup is divided into
three [3) classificaticns:

© multiconductor - 2/C #16, 3/C #16, 3/C 19/#22

© multiconductor - 2/C #16, 4/C #16 (single drain wire
utilized as shield)

o single conductor - 500 MCM

{ The unshielded multiconductor cable is used to power the
identified motor-operated valves (3C 19/#22), control the
identified solenoid valves and provide limit switch outputs

(2/C #16, 3/C #16)., The shielded multiconductor cable is used
for analog signals obtained from the listed transmitter and

the listed RTD temperature elements (2/C #16, 4/C #16 shielded),
The single conductor cable (500 MCM) provides power for the
containment fans (HVH=-l through HVH=4). The shielded cables
used for containment instrumentation utilize the provided
alectrical connectors at the penetration end.

laspection of in-containment field cable hookup to limit
switches and solenoid valves performed the week of August 18,
1980 through August 22, 1980 determined that XKerite fire-
resistant conductor insulation with overall fire-resistant
jacket cable is used.

Rl
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

The Kerite Company has attested to the ability of this cable
supplied for H. B. Robimnson to withstand the FSAR LOCA conditions
of temperature, pressure and radiation. In addition, test
qualification included forty- (40) year aging, borated spray

and 1007 relative humidity to meet IEEE 323-1974 and IEEE 383~
1974 requirements. Referenced reports are: Ri

FIRL Report F-C4020-1 dated March 1975.

Kerite Proprietary Engineering Memo No. 178 entitled,
“Determining Temperature Ratings of Cables and Pre--aging
Requirements for LOCA Simulation Tests,“ dated December -y "
1974 (superseded by EM178A dated May 1, 1979),

For motor power required for valve operation, a Kerite :I TEMP
conductor insulation with asbestos fillers, nylon binder tape,
neoprene treated tape, with fire-resistant jacket reinforced
with a cotton~sleeve cable is in use within containment.

For containment fan power, a Kerite HI TEMP conductor insu-
lation with overall fire-resistant jacket, reinforced by
cotton-sleeve cable is in use within containmen .

The Kerite Company has attested to the ability of this cable
supplizd for H. B, Robinson to withstand the FSAR LOCA conditions
of temperature, pressure and radiation. In addition, test
qualification included forty- (40) year aging, borated spray

and 100% relative humidity exposure to meet TEEE 323-1974 and RI
IEEE 383-1974 requirements. Referenced reports are:

FIRL Report F-C4020-2 dated March 1975.

Proprietary Engineering Memo No. 178 entitled, "Determining
Temperature Ratings of Cables and Pre-aging Requirements

for LOCA Simulation Tests" dated December 27, 1974 (superseded
by EM 178A dated May 1, 1979 2nd EM 178B dated December 1,
1975;.

To provide protection for cable termination at equipment

end, when no formal termination method was provided, a
silicone rubber tape was usad. SCOTCH 70, high temperature
silicone rubber tape, is used for safety-related terminations.
This product has undergone radiation testing by the
manufacturer, Minnesota Mining & Manufacturing Company

(34) up to 1.0x10° RADs at 40°% temperature with no major R2
degradation of performance.
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NRC Contract No. NRC-03-78-118

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =246

A more comprehensive testing program to meet_IEEE 323,
1974, requirements has been performed by Kerite Company
utilizing SCOTCH 70 tape and Kerite Cable within LOCA

testing chamber. Kerite has certified the use of SCOTCH 70

as detailed in Reference Number 50.

To assure tape qualification for H, B, Robinson application,

SCOTCH 70 tape will be used in conjunction with test

control cables during qualification testing of the electrical

penetrations PVC pigtail caple being performed at Wyle
Laboratories. Results will be documented and available

after completion of PVC cable testing.

07
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 6

IPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
{DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

EQUIPMENT DESCRIPTION

Equipment Type Electrical Cable

‘- ..-.-\.“..- ‘-

l:;ngf;jt;r:t'l Name KaNe s The Kerite Company
)
Model Number (5.2.2/-/-) f;'/r’/'f'% : See Note 1 on pages
Serial Number : 5 : . -
/c =+ // 6 |
; c 19/# 2y
:(';a;u;;:;::untmg 3 on M. M , 1000V power Cable

A A B AR AW A AW AW e A A AW S A A A=

! 600V Control Cable
Connections/Interfaces sphec@ + *
(5.2.6/=/=) P ! Splices on Power Cable
.
Sadtktin/iotshisn Veribvs See Note 2 Page 513 :Io +e .-—‘\
In Con’lcmmu‘_ Wl
Equipment ID No. M A f Not Applicable
QUALIFICATION REPORT :
(8.0/5.0/5.0) :
Report ID Number F-c4oae~ ! v_cu4020-1

F-c4os0-@ * F_c4020-2

P T T L L L T T T L L T T

Load/Cycles/Voltage/
Current/Freq.

600V/12A-Control Cables

2
4
3
:
S
:
Report Date 3/78  ‘March 1975 ¢
Issued by FlelL fFranklin Institute s
. 3 Research Laboratories :
Prepared for Ken T€ , The Kerite Company 5
Referenced Reports Mot 3-5-}odf Not Applicable :
Qualification Method ! Simultaneous Test :
(5.1, 5.3/2.1, 2.4/2.1, 2.4) ¢ =7 : :
1 L]
QUALIFICATION TEST PROGRAM : H
Functional Test Description : -
(5.2.5/2.2.9/2.2.9) 4 N A :és::;zt;Z:tResistance :
L] L]
Operating Conditions + : :
(=/2.2.10/2.2.10) Mo o ! 1000V/50A-Power Cables :

5 1 ]

1
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S &

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Acceptance Criteria
($.2.5/2.2.1/2.2.1) Maintain Current

carrying capability
Not Applicable

0y

»n
P

:
§

Q
&

Accuracy (5.2.5/=/=)

s

Number of Specimens

2
>

10

Test Instruments Calibrated Yes

Safety Function (Active/

Passive) (-/2.1.3/2.1.3) Carry current

]

Test Duration (5.2.1/-/=)

N
N

100 Days

Accident Duration (Envir.

Above Normal) (5.2.1/=/-) Not Applicabis

>

(Thermal) (5.2.4, 7.0/-/-) Not Stated

B S S e g e A e m TR Am e e TR e AR et A T e T A AR AR e e T e fe e S A TE AT A am tE g S e fm A A am e am ew
BT AT L e AR e AT e ST R AT AR A S SR AR AT Sm T R AT AR AR AR AT B ST I AR e R A AT e AR e A B A S A e aw s = sw

L]
g - .
Required Function Time Conhnvovs | Not Applicable
Test Sequence (General) A :
(5.2.3/2.3.1/2.3.1) :
L
Test Sequence (NUREG-0588, . :
Cat. I) (-/2.3.1/-) /V.A -
.
1. Representative Sample ! Yes Per IEEE-383-74
2. Baseline Data * NotApplicable
3. Pcrto:uancg Extremes I"' ' Rated Current/Voltage
4. Thermal Aging : Both Aged and Unaged
5. Radiation Aging : Simulated 40 years
6. "'f" Aging ' * Not Applicable
7. Vibration/Seismic ' Not Applicable
8. DBE Exposure 3 Per IEEE-323-74 &383-74
9. Post-DBE Exposure : Simultaneous Gamma
10. Inspection * Visual/Megger/HiPot
Aging :
(5.2.4, 7.0/4.0/4.0) 2
Thermal Aging/Basis /A- * 101lhours@ 150°C
' Arrhenius
Material Aging .
Evaluation (7.0/-/-) V. A ' See Note 3 Page 5f
L
Materials Susceptible MA :
'
;
:

Radiation Aging, Type Comma * Camna
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 £

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

Radiation Aging, Dose (rd)

o tales

So-2e0rd/he: 327 o 337 kilorads/hour

48.9 to 50.4 Megarads

Radiation Aging, Dose Rate

e awm e am e e e

Radiation Aging, Method

N.A. ' Test
Materials Susceptible :
(Radiation) (%.2.4, 7.0/-/-) Aet3tared ,yot stated
L]

P 1
Oge;agignll Aging N. A , Current Maintained
(=/4.2/-) ; during Radiation test
Other Age Conditioning NA

(=/4.2/=) Not Stated
Qualif .2d Life Claimed/

40 Years See note 2

i

! page 5f

M .p '
Normal Ambient Temperature : s Ave. ‘Not Applicable
Normal Ambient Radiation ! 5020 pd)h.

. g *Not Applicable
L] L]
Normal Ambient Humidity Mot srRtec *Not Applicable

- A m Ge e gm tm g Sm e Sw e A =

On-Going Surveillance and
Preventive Maintenance
(7.0/=/=)

\/c_s Not Applicable

On=-Going Analysis of
Failures and Degradation
(7.0/=/=)

A

ot Applicable

~
N

)
()

:

:

L

:

:

:

'

'

.

Margin (General) 4

(6.0/3.0/3.0) .y ol

.
Margin (NUREG-0588, :
Cat. I) (=/3.2/-) :
1. Temperature (+15°F) :
2. Pressure (+10%, 4
10 psig max) H
3. Radiation :
(not required) :
4. Time (+108%, +1 hour :
+ function time minimum) !

Not Stated

W Se % S® I SE IS S ST e S e I IS IS I® T SE IS e SRS W te SE e IT I S IS I e IS PR P e T Sw W e Se te e .-

G Sm aw e aw S tm e am fm e T S e te et A e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 4

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Uncontrolled
(4:1, 4.2, 8.3.1, 4.3.3/

i.1, 1.2, 1.5/1.1, 1.2, 1.5)

Aoc A LOCA/MSLB

o 4w teaw te s ee

|

Radiation Type

Radiation Dose (rd)
(4.1.2/1.4/1.4)

148,9+-155.6 Megarads

14 A

Radiation Dose Rate (rd/hr)
Radiation Qual. Method
(5. 3-1/"/-)

Mot Stated | 337 - 352 Kilorads/Hour

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Aot stated , Not Applicable

Equipment Susceptible to

+ s ted
Beta Radiation (4.1.2/-/-) ot &N

Not Stated

T .

¥
%E

L I I L I I T ™

Radiation Dose (Normal +

Accident) (4.1.2/-/-) Not Applicable
p

Plateout Dose Considered

wot sre7ed Not Applicable

- am tw am
R R i i L i L I e T

Gamma + Beta Dose (rd) ;ﬂafs Teted

(4.1.2/1.4.7/1.4.7) s Not Applicable
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 26

(5.2-6' 50352/-/-)

Time to Submergence Not Applicable

i
:

Dust Environment
(‘/2-2- ll/z.z. ll)

Not Applicable

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTATION NOTE No.)

. 1 1
ENVIPONMENTAL PROFILE : : '
OF ACCIDENT CONDITIONS H $ 3
L] ) L)
Rate of Temp./Press. : 0. a4 4+ 28°F;7Psi/second :
Increase !.24.) (’,4{,.&.,! !
L] ' '
Peak: °F/psig/RH/Time !_?‘q/qalp./zh! 346/113/100%/6hours * 2 peaks
. . .
: s + 3hrs each
i : ' ) '
il e e o "/""/""IL"“; 335/95/100%/3hrs :
;¢ ' : “5 -1 :
Decrease To: °F/psig/RH/Time :/n-/ /I“/ ! 315/69/1002/4hrs '
Decrease To: °F/psig/RH/Time ! ! 265/28/100%/4.5 days $
1] 1] .
Equipment Surface Tempera- ! s 212/5-9/1002/96 days H 5
ture (MSLB) (-/1.2.5.C S : -
2.2.6/1.2.5.C, 2.2.6) ' ot g Not Applicable :
' ' .
Spray Qualification Method : : :
(5.3.2/1.3, 2.2.8/1.3, 1 MA § Pt '
2.2.8) : : :
: : :
S C Lt : . :
g g d . 17wt 70 | 0.28 Molar HqBO, ;
1.3, 2.2.8) \Bewie peie . oH 10.5 .-
o oo 10-6ws?Te 490V, (.064 Molar Na$70 5
2 FEERR < S ; '
s m t ! - . -
pray nsity (gpm/ft<) !ﬂ'*a"é.‘_ : 0.15 :
Spray Duration $ ! 98.5d H
. ot sTated e :
Submergence Duration : 2 H
(4.1.3/2.2.5/2.2.5) Wel-stetecl ! Not Applicable 3
In-Leakage Considered ‘Nt Steted ! Not Applicable !
L] L} L]
: :
H
L
.

*Interrupted at 23 davs to remove
test chamber from Hot Cell.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQU!FMENT ITEM NO. _2( i
|

TS vote &

|

i

a) Two of the cable samples, one with a splice and one withoui a zplice. — ‘

were preaged in a circulating hot air oven for approximately 100 ‘-.m rs
at 150°C. The txme-temperamre necessary i preage these cavles w0 —

the equivalent of forty years's service was obtained {rom proprietury

Arrhenius data presented in Kerite Engineering Memorandum No. 178 ~ ‘

dated December 27, 1974 |

|

\

|

a) One of the 50 foot samples and one of the 10 foot samples was p eaed
in a circulating hot air oven for approximately 120 nours at 150°C. e
t'xme-temperature necessary to preage these cables to the equivalent of
forty years' service was obtained from proprietary Arrhenius data
p;gsented in Kerxte Engineering Memorandum No. 178, dated December 27,
1974 i it

e
(’mm T ot B

o Lhit //AMW IZe
_W w
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EQUIPMENT EnNYIROUNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 224

nores: Mete |

: 2. SPECIMEN DESCRIPTION

This report covers six cables, E, F, G, H, I and J, which are
described in Table 1. Cables F, H and J were thermally preaged by the

Kerite Company prior to receipt by FIRL.

Table 1. Description of Specimens

Wire Energizing
Cable (a) No. of Size Pre-Aged(‘) Potential
No. Description Conductors AWG Condition (Vac) Current Load (A)

£ 600 ¥ controi cable, 30 7 12 Unaged 600 12
mils HTK, 20 mils FR
(N=38/HI=70) insulation,
65 mils FR (HC-711)
jacket, 0.75~in. 0.0.,
50 ft length. \®)

F 600 V control cable, 30 7 12 Aged 10! hrs 600 12
mils HTK, 20 mils FR @ is0°¢
(N=-38/H1-70) insulation,
65 mils FR (MC-711)
jacket, 0.75-jn. 0.0.,
50 ft length.\B)

©

1000 V sower cable, 4/64 ] 6 Unaged 1000 50
HTK (N-98) insulation,

65 mils FR (HC-711)

jacket, G.SJ-:%\ 0.0.,

50 ft length. \®/

" 000 V power cable, 4/64 i 6 Aged 'Ol hrs 1000 50
HTK (N=38) insulation, @ 150°C
65 mils FR (HWC-711)
jacket, 0.50~in. 0.0.,
50 ft length. \b)

i 1000 V spiiced power cable, | 6 Unaged 1000 50
L/64 HTK (N=98) insulation,
65 mils FR (MC=711)
jacnet, C.50=ir, 0.0.,

-~

10 ft length. \b}

J 200 V splicec power cable, ! 6 Aged 101 hrs 1000 50
L/6& HTK (N=98) insulation, @ 150°¢C
65 mils FR (HC-711
Jjacket, 0.50~i~. 0.0.,
10 fr length,\D)

NOTES: a) Cable descriptions were provided by the Kerite Company.

o) Length inside pressure vessel.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

in Table 1.

Mote | (Con +d)

2.

SPECIMEN DESCRIPTION

This report covers four cables, A, B, C and D, which are described

prior to receipt by FIRL.

Cables B and D were thermally preaged by The

Kerite Company

Wire Energizing Current
Cable m No. of Size Prc-Aged(” Potential Load
NG . Description Conductors AWG Condition (Vac) (A)
A 600 V control cable, 50 mils 7 12 Unaged 600 12
FR (H1=70) insulation,
65 mi'ls FR (HC-711) jacket,
0.74=in. 0.0., 50 ft length‘Z)
8 600 V control cable, 50 mils 7 12 Thermally aged 600 12
FR (H1=70) insulation, for 101 hours
65 mils FR (HC-711) jacket, @ 150°C
0.74=in. 0.0., 50 ft length(Z)
¢ 600 V spliced controi cable, 7 12 Unaged 600 12
50 mils FR (HI=70) insulation,
65 mils FR (MC~711) jacket, .
0.74=in. 0.0., 10 ft length(?)
0 600 V spliced control cable, 7 12 Thermally aged 600 12

50 mils FR (HI1=70) insulation,
65 mils FR (HC-711) ,’acxet.(z‘
0.74=in. 0.0., !0 ft length'<’

(1} As reported by The Kerite Company.

{2) Length inside pressure vasse!.

for 10) hours
@ 150°C
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. :‘_Z

EQUIPMENT ITEM NO. 27 (TMI ACTION PLAN ITEM-ALL)

ELECTRICAL CABLE LGCATED IN THE CONTAINMENT

ROCKBESTOS, MODEL NOT STATED

REQUIRED OPERATINC TIME: NOT STATED

TER CHECKSHEET NO. 27

LICENSEE REFERENCE(S): 1391

FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION, TMI EQUIPMENT
LICENSEE SUBMITTAL: SCEW(S): 14 OF 15 [15]

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

R' Tl qu m" P' ul (S' A, s' ‘R), "' Io m' ”“p EXN. SEN' QI' RPS, NOI"IQ,

Not stated,

.
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, 333

System Consideration Review a4, AT e

Equipment Environmental Qualification Review 5a, 5b, 5¢, 54, Se, 5f,
SGT—RAr—ar—

Installed TMI Lessons Learned Implementation 6a, &b

Equipment Summary

Maintenance ana Replacement Schedule Summary - Tor—e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 7

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

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

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

‘X'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 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.

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

ll.a gualified ] ITI.c Qualified Life Deficiency
b Modification IITI.a Exempt

Il.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. 27

EQUIPMENT ENVIRONMFNTAL QUALIFICATION SUMMARY FCRM

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 Regquired)
Criteria Regarding Temperature/Pressure Exposure:

o
Q
o
o
o

Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately
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)

IR

NRC QUALIFICATION CATEGORY

I.a
I.b
Il.a
I1.b
II.c

IIl.a
IIl.o
v

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

/&EM“ ya_/_zt.«_(-ﬁ

DESIGNATION:
X = CATEGORY

Tk




(1)
(2)
(3)
(4)
(5)

To be utilized durlng THI-2 accldent sceanario per procedure

See accldent profile - Temperature - Figure 3.1.1

See accldent proflle - Pressure - Figure 3.1.2

In contalument radlatlon level established for purchase of component

Radiatlon exposure split into two parts - half before LOCA simulated environment test and half after
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 271

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines __

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588~11)

; NUREG-0588, Cat. I_X ; NUREG-0588, Cat. II __ .

DEFICIENCY

LICENSEE QUALIFICATION (X OR
SUBMITTAL DOCUMENTATION

i
5

)

EQUIPMENT DESCRIPTION
Equipment Type

Manufacturer's Name
(5. 2. 2/-/-)

Model Number (5.2.2/=/-)
Serial Number

Features/Mounting
(5.2.6/~/-)

Connections/Interfaces
(5.2.6/=/-)

Location/Elevation

Equipment ID No.

QUALIFICATION REPORT
(8.0/5.0/5.0)

Report ID Number
Report Date

Issued by

Prepared for

Referenced Reports

Qualification Method
(5.1, 5.3/3.1, 2.4/2.1, 2.4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(5.2.5/2.2.9/2.2.9)

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

tEilectricar CABLE

L]
EvecrricaL antk/lusnummf/Cono\.
CaABLE

 Rocupestos Co.
FirewaLL TIL

‘Rwer GO0V
s (/e % ©,AwG, 45w, FR.XLPE

:

12/cw\ 4
'SjC#* 4
2/C sn# G
2/c sn#14
3/csH#il INSTRUMENT 300V
4/c sHa Tl Lk%IGANG,20MLFRXLPE)

ConTrROL OOV

NOTE 1

e p® o ea o fm om ,_\‘{ P L L L T

ND

TYPE TEST

; FR, XLPE
Conmumpr:('/C.*12Aw(,,30mL. )
: '
e .: i
o : T-7-77
e ! Rockaestos Co.
|k i Roexdestos Co,

:S MINUTE OIELELCTRIC
WITHSTAND TEST, TAP
WATER TMMERSION

!GOOVAC,7C A (PoweRr)
:'300 VAC, 22A (ZNsT'z\;Mgm)'j
"G00 VAC, 30A (conrroL)

P L T R L R L R L L T T T N T T L D L A L L L L L L L
B G S AT S A AW AT AE A e A AE A A A s A b e~
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 271

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588-11)

LICENSEE

SUBMITTAL

QUALIFICATION
DOCUMENTAT ION

DEFICIENCY
(X OR
NOTE NO.)

Acceptance Criteria
(5:2.5/2.2:1/2.2.1)

Accuracy (5.2.5/-/-)

Number of Specimens

Test Instruments Calibrated

Safety Function (Active/
Passive) (-/2.1.3/2.1.3)

Test Duration (5.2.1/-/-)

Accident Duration (Envir.
Above Normal) (5.2.1/=/-)

Required Function Time

Test Sequence (General)
(5.2.3/2.3.1/2.3.1)

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/-/=)

Materials Susceptible
(Thermal) (5.2.4, 7.0/=/=)

Radiation Aging, Type

e e T L i LN T

B S A" e s m s e e e A e e TR e I e A e e e e A PE A Sm e e e e s e e S e

TMI -AP

‘ELECTRICAL
EQuiPrae

LONG TERM

‘Pass 80 VAC/MiL

+ VOLTAGE W/sTAND TEST

Z
>

1R TEST SAMPLES

NT

TA/RAD/sTm +CHSP/

1300 wr.® 150 °C /
40 yr. @ OPERATING

Arrrenivs Oara

B% e % et e e e tm g e fem T e e e s fe am e s Ta s e am fa e fe e e s fE e e e te s e e e e e am

GAMMA

POST LOCA SIMULATION

TEMPERATURE OF QO °C

INSULATING MATERIALS

NOTE 2

B sAMPLES
(noTE 2)

B . I I

D T e e

" sm-
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 271

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588~-1/0588~11)

LICENSEE

SUBMITTAL

QUALIFICATION
DOCUMENTATION

DEFICIENCY
(X OR

NOTE NO.)

Radiation Aging, Dose (rd)
Radiation Aging, Dose Rate
Radiation Aging, Method

Materials Susceptible
(Radiation)

Operational Aging
(=/4.2/-)

Other Age Conditioning
(=/4.2/-)

Qualified Life Claimed/
Established (5.2.4/4.10/-)

Normal Ambient Temperature
Normal Ampient Radiation
Normal Ambient Humidity

On-Going Surveillance and
Preventive Maintenance
(7.0/=/=)

On-Going Analysis of
Failures and Degradation
(7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+108, +1 hour
+ function time minimum)

(5.2.4' 7'0/-/-)

" B aw St am e e e E S A m A S e e A e s e A Oooo S s e Am Fm gm S g B AW SE A A g e g tm g te e -

120°F max,
A+ 20079,

4
0

50.0 x 10°
0. 65 Mrd/y

TEST
NA

ND

40yr. /40yr.

ew @ 0% 00 08 S0 IS O S0 Pm 0® 06 I 90 0® o 0@ Sm e te 0® IS @ O (e 06 9e $0 I SO ® e 0® @ 0w e o e am e aw e sm e

C® e SW I® 00 00 IV SE S0 SE IO Iw 0O 0V W IS 0T 00 IS 0® IS IS IV ta W e 0T IS 0T IS I0 S@ 0T IW W e 9® 0w 0w e A b = =




ﬂﬂﬂﬁ Franklin Research Center

A Division of The Franklin Institute

20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13

FRCTaskNo. S1}

Page
5d

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
igOB/OSGG-I/OSBQ-IIL SUBMITTAL DOCUMENTAT ION NOTE NO.)

1]
ACCIDENT CONDITIONS :
LOCA/MSLB/HELB/Uncontrolled
(4.1, 4.2, 4.3.1, 4.3.3/ LOCA LOCA
Aeds ey 1857112, 1.2, 1:5)
Radiation Type GAMMA
Radiation Dose (rd) {.Sx108
“0102/1-‘/1-‘) ZOOX\OBPJ, s rd
Radiation Dose Rate (rd/hr) O_a Ml"d/h

Radiation Qual. Method
(5.3.1/=/=)

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/-/-)

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7)

Fo % 1o o I 3™ Fm ™ e e S aw o e I® e e e B AW e B A St e e A=

L L I I I L R N e TR T R

I L I T T T T




L Uﬂﬁ Franklin Research Center

A Division of The Franklin Institute

20th and Race Streets. Phila . Pa. 19103 (215) 448-1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No. D\

Page
Se

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE No.)
ENVIRONMENTAL PROFILE :

OF ACCIDENT CONDITIONS : 40 /
26.5%%k * 140-346/0-113
Rate of Temp./Press. W IN L Smin,
Increase ~8.4vs ‘3" :
Peak: °F/psig/RH/Time 26A1/4210f3n: 384G /113 /100 /Z wr
1

Decrease To:

Decrease To:

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (HSLB) ('/I.Z.S.C,

2:.2.6/1.2.5.C, 2.2.6)
Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ftz)

Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/=/-)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

°F/psig/RH/Time

°F/psig/RH/Time

W AS I8 A% TR I SR A TR e TR A SR e S Ae Am s P se S am b

219/20 fi00/21 h 5335/¢\3/xoo/3 HR

152 /5.0/i00[->

1.t
HyBOx *H3B03, 3000 PPm Boron
PHa3 ‘}:
oy 0.15
— 24 Hr
- 3 ND
- ‘ NA

5315/6‘\/\00/4 HR
1265/28/100/81 Hr
qo°c

SIMULTANEOUS TEST

R R L T E L
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &1
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

INSTALLED T™I LESSONS LEARNED IMPLEMENTATION IPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, 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 specific sections of NUREG~0737 wiich
have an installation implementation date of January 1, 1981 (sections a.e
identifieud below). Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if adequately
identified by the licensee.

This plant is a PWR ¢ BWR .
The NSSS Vendor is Westinghouse (W) , Babcox & Wilcox (B&W) ’
Combustion Engineering (CE) , General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked) :

The Licensee does not provide adequate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/8l.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. [The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a T™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?)

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Ownars' Group position with respect
to a NUREG~0737 technical area.

The Licensee has requested extensions of implementation dates.

25 The Licensee has stated that this equipment item is associated with the
following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review) :

II.8.3 (ALL/1-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

II.D.3 (ALL/1-1-8l1) Direct Indication of Relief and Safety Valve
Position

X aet poTalles fmI//f'/’W
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. & &

EQUIPMENT ITEM NO. 28 (TMI ACTION PLAN ITEM-ALL)

ELECTRICAL CABLE LOCATED IN THE REACTOR AUXILIARY BLDG.
ROCKBESTOS, MODEL NOT STATED

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 28

LICENSEE REFERENCE(S): 1391

FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION, TMI EQUIPMENT
LICENSEE SUBMITTAL: SCEW(S): 14 OF 15 [15]

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

R' T' m‘l er P' B' cs' Al s' (R)' H. I' w' RPN' m' SBN' QI' ”S, NO!‘IQ'

Not  appli
New T

Not stated, able

"M

LISTING OF PLICABLE SHEETS :

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, IT—3ey—se

System Consideration Review bor—dor—dey—iédr—ide4f

Equipment Environmental Qualification Review Sa, 5b, 5¢, 54, Se, 5f,
5 S5

Installed TMI Lessons Learned Implementation 6a, ob

Equipment Summary

Maintenance ana Replacement Schedule Summary T MoTFe
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

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

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

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

‘;g: The Licensee has presented infcrmation which shows there are no
outstanding qualification deficiencies.

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

- Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

—. Qualification testing of equipment in progress

—_ Other ( )

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

The Licensee (has/has not) ~rovided 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)

11.a guann.d| II.c Qualified Life Deficiency
T.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Mot Qualified v Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2. F

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

L THTEEE FEETE

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified 2§
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
III.p Equipment Not in the Scope of the Qualification Review
i Documentation Not Made Available

//Qa mte J’A—/%W"(«




(1)
(2)
(3)
(4)
(5)

To be utllized during‘TMl~2 accldent scenario per procedure
See accldent profile - Temperature - Figure 3.1.1
See accldent profile - Pressure - Figure 3.1.2

In contalnment radfation level established for vurch.se of component
Radiatioa exposure splic into two

paris - halt before LOCA simulated environment’ test and h-1f after

Cisd
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EQUIPMENT ENVIRONMENTAL QUALIFICATICN REVIEW OF EQUIPMENT ITEM NO. 28

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Cri-eria: DOR Guidelines __; NUREG-0588, Cat. I_X ; NUREG-0588, Cat. II __.

NRC REQUIREMENTS
WITH SECTION REFERENCE

(DOR/0588-1/0"88-11)

EQUIPMENT DESCRIPTION
Equipment Type

Manufacturer's Eame
(50 20 2/-/1-)

Model Number (5.2.2/+/-)
s mber

Featucas/Mounting
(5.2.6/=/~)

Connections,/Iintecrfaces
(5. 2- 6/-/-)

Location/Elevation
Equioment ID No.
QUALIFICZATION REPORT
(8.0/5.0/5.0)

Report ID Number
Report Date

Issusd by

Pirepared fou

Referenced Reports

Q- alificatici Method

(501, 5-3/:-1; 2-‘/2-1' 1.4)

‘WALIFICATION TEST PROGRAM

tunctional T~st Description

(5.1. 5/2- 2-9/‘2. 2-9‘

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Cucrent/Freq.

DEFICIENCY

LICENSEE QUALIFICATION (X OR

SUBMITTAL DOCUMENTATION NOTE NO.)
EE». : Eiecrricar CABLE :
‘CagLe ¢ 1 Power/TnsTRument/ConRol ¢
' ) '
’ 1 .
:R°CKBE.SIDS : Rocksestos Co. ‘
' ' '
! !FirewaLL TIT :
1 1 ‘
2le@wg :
(slewi4 | Rwer GO0V
12/csn#in 1 (Ve 6,awG, 45w, FR.XLPE)
12/csv#i4 !

"INSTRUMENT 300V

3csH# 16 - NOTE 1
14/C sn# 1G E(‘/c.* AWG, 20, FR XLPE)
' 1ConrroL OO0V
tReactor (/e #12aw6,30mu, R XLPE)
AUXILIARY
:Buu.IMNG

L I I I . I L L L B L

1t

T-T7=-72

Rockpeatos Co.
Roeck deEsTos Co,
ND

TYPE TEST

B I T L )

18 minvreg CiELECTRIC
WITHSTANL TEST, TAP
WATER LMMERSION

20 VAL/MIL
OO VA", 70 A (PoweRr)

W G A A AT e A RN AN A R e R e IR A e A e A e AR e ST R A e A e .

TZ00 VAL, C2 A (LnsTrUMENT)
"GOO VAC, 30A (conTrOL)
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQU'PMENY ITEM NO. 28

NRC REQUIREMENTS
WITH SECTION REFERENCE

(DOR/0588-1/0588~11)

LICENSEE QUALIF ICATION
SUBMITTAL DOCUMZNTAT TON

tr—— —

EFICIENCY
(X CR
NOTE NO.}

Acceptance Criteria
(5.2.5/2.2.1/2.2.1)

Accuracy (5.2.5/-/-)

Number of Specimens

Test Instruments Calibrated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

Test Duration (5.2.1/-=/=)

Accident Duration (Envir.
Above Normal) (5.2.1/-/-)

Required Function Time

Test Sequence (General)
{5:.2.3/2.3.1/2.3.1)

Test Sequence (NUREG-0588,
C.t. I) (-/20501/-)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure
9. Post-DBE Exposure
10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/=/=)

Materials Susceptible
(Thermal) (5.2.4, 7.0/-/=)

Radiation Aging, Type

*Pass BO vac/miL
"VoLTAGE W/sTAnD TEST

NA

4R TEST SAMPLES

Am fm awm am sm e s e

Cw am S s te = te

1
;
b g
«

TELECTRICAL
'SERWVWE

TA/RAD/sTM < CHSP/
PUST LOCA SIMULATION

1300 Wr.@® 450°C /

40 yr. @ OPERATING
TEMPERATURE oF QO °C

Arrrenivs Dara

INSULATING MATERIALS

™ e 1% Gm aw S sw e m S A Ve A TR e 4T S tE s S s Te A SR Am AW aE e aw e e A Am e e

Ganama

. -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 28

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR/D58R-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Radiation Aging, Dose (rd)

50.0 x 10©
C. 65 Mrd/h

TEST

| Radiation Aging, Dose Rate
Ra<Ziruion Aging, Metiod

Materjuals Susceptible
(Radi<tion) (5.2.4, 7.0/~/-)

Operational Agir
‘-‘I‘,z..-l‘;‘ NA
Other Age ‘ondicioning
(=/4.2/~) ND
Qualified Life Ciaimed/

Established (5.2.4,4.10/-) ND

40yr. /40yr.
Norwal Ambient Temperature
Normal Ambient Radiation
Normal Ambient Humidity

AMBIENT

AMBIENT
AmBient

On=-Going Survsillance and
Preventive Mainterance
(7.0/=/=)

On=Goiny Analysis of
Failures and Degradation
(7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/-)
l. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

GE E ew S SE SE S S® 06 6 I SO IS B IS I® I PE Ie FE ST IS S IW $O IS S 08 2® 0 o= Se Se 8 0% e e e = e 4o te be e
e® m e 08 9® S0 IE So SE Ve s Pu 0@ W Se I 96 @ 4o e S% Ie e e e fe e e 0w e @ e e e e e 4w ta e e ae b ew -
. e S e SR AW ST SE ST e I S I IS S IS IT SIS IE SE S e T e SE e I e EW S ET e T SIS IS e ET 2w 4T Se W te e e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 28

NRC REQUIREMENTS DEPICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Uncontrolled
(4.1, 4.2, 4.3.1, 4.3.3/

1.1, 1.2, 1.5/1.1, 1.2, 1.5)

Radiation Type GAMMA

Gamma
Radiation Dose (rd)

(4.1.2/1.4/1.4) 2.0x10% 1.5x108 4

Radiation Dose Rate (rd/hr)
Radiation Qual. Method
(53301/-/-)

0.8 Mrd/h

Proximity to Concentrated
Radiation
(‘.1.2/1.‘.6/1.‘.6)

Equipment Susceptible to
Bcta Radiation (4.1.2/-/-)

Radiation Dose (Normal +

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
!40102/10‘07/10‘07)

B 0% Sm am B A R R R R e e T e SR e e e A A A A A e fm aw Am e aw g v
Fo e T v T e e e e e e A e e e s Rm ae A e g te A e aw b aw e aw v
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 28

NRC REQUIREMENTS
WITH SECTION REFERENCE

(DOR/0588-1/0588~11)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rat: of Temp./Press.
Increase

Peak: °F/psig/RH/Time

DEFICIENCY
(X OR

NOTE No.)

LICENSEE QUALIFICATION
SUBMITTAL DOCUMENTATION
NA
140 - 346 /0113

Decrease To: °F/psig/RH/Time |

Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (HSLB) (-/10 as SQC'

2.2.6/1.2.5.C, 2.2.6)

Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/
1.3' 202.8)

Spray Density (gpm/ft?)
Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5.206' 5.3.2/-/-)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

:Hg BO4
:NaOH

W de TR am e A A aE e A AW am tw T w aw

B I

IN L Smmin.

e s e s te s b

t 346/13 /100 /3 ur
:.335/‘3\3/\00/3 HR
;315/6'%/100/4 MR
1 265/28/100/81ne.

qo0°c

SIMULTANEOULS TEST

PH - IO.S

.18
24 HRr

ND

NA

I L N R DT T

H3B03, 3000 Ppm Boron'
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 28
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2£

INSTALLED ™I LESSCNS LEARNED IMPLEMENTATION IPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, 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 ™I
Action Plan equipment associated with specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifieu below). Where applicable, a review is to be performed on installed

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

This plant is a PWR_ , BWR .
The NSSS Vendor is Westinghouse (W) X , Babcox & Wilcox (B&W) '
Combustion Engineering (CE) , General Electric (GE) .

With respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide adequate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/8l.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. |[The correlation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equipment item is associated with the
following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review):

K |

II.B.3 (ALL/1-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

I1.D.3 (ALL/l=-1-8]) Di.rect Indication of Relief and Safety Valve
Position

X ol M lediesa 7n‘4'l4/641"‘77“ér’,“bﬁ‘ﬁ-
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EGUIPMENT ITEM NO. 29

EQUIPMENT ITEM NO. 29 (TMI ACTION PLAN ITEM-ALL)

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT

SAMUEL MOORE, THERMOCCUPLE EXTENSION

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 29

LICENSEE REFERENCE(S): 677

FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION, TMI EQUIPMENT
LICENSEE SUBMITTAL: SCEW(S): 15 OF 15 [15]

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

R' T' qr' ml pl a' (S' An s' (R), H' I' m' '{PN, m' SEN' QI, RPS, NOnC.

Not stated, NOIJ applicable
ewr

LISTING OF APPLICABLFE CHE:KSKEBTS:

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 Ja, oyr—3er—3d
System Consideration Review bl oGyttt
Equipment Environmental Qualification Review Sa, 5b, 5¢c, 54, Se, 5%,

o5, 51',: -551

Instailed TMI Lessuns Learned Implementation Sa, o
Equipment Summarcy

Maintenance ana Replacement Schedule Summary e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

Y OF L EE PONSES TO THE NRC SER - ONLY CH PL :

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

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

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

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

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

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additicnal! (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 o)

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

ATION OF ULTANT N ALIFICATION EVALUATION CATEGORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)
I.a Qualified QI.c Qualified Life DotlciencD
I.b Modification .a empt
II.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. a“_$

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
DESIGNATION:
NRC Ul 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 Regardinc Temperature/Pressure Exposure:

o ~feak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adequate

© 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 Seguence 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 “egarding Margins Satisfied (NUREG-0588, Cat. I)

I HHETEETTE T |

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

IIl.a Equipment Exempt From Qualification

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

v Documentation Not Made Available

I




(1) To be utilized during TMI-2 accide

(2)  See accident profile - Temperature
(3) See accldent profile - Pressure
(4) In contalnment radt
(5) Radlation exposure

nt scenarlo per Procedure
= Flgure 3.1.1
= Flgure 3.1.2

atlon level established for purchase of component
split iato two parts - half before LOCA slmulated environment and half after
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £29

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines ___ ; NUREG-0588, Cat. 15: NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

-

EQUIPMENT DESCRIPTION
Equipment Type

Electrical Cable

.
f

‘!i

)

Manufacturer's Name Samuel Moore and Company

(5.2.2/=/=)

|

Model Number (5.2.2/=/-) See Note 1 Pages 5i; & 51

N
«

Serial Number Not Applicable

Features/Mounting W Trade N

ame - DEKORON
(5.2.6/=/=)
Connections/Interfaces W Sk Seavid
(5.2.6/=/=)
Location/Elevation W

y Not Stated (wound on
, Mandrel in Autocalve)
s Not Applicable

Equipment ID No.

QUALIFICATION REPORT
(8.0/5.0/5.0)

PR EE e S te I e AW SE ST SE I e e e IR e S e SR e Al S e e S e A e e te am v sele s e s b e s s

:
: :
$ S
: :
Report ID Number P F-C 3603 F-C3683
Report Date Y 2/73  }Novemhs: 1913
Issued by ! ! Franklin Institute
' Fire ! Research Laboratories
L .
Prepared for 1S .MosnG | Samuel Moore and Company
Sesssaes Bedwets 3 , Dekoron Division
/V,«f * Not Stated
. Iﬂ ; '
Qualification Method : { seavantial Test
(5.1, 5.3/2.1, 2.4/2.1, 2.4) ¢ MA %9
L L]
QUALIFICATION TEST PROGRAM : $
Functional Test Description ! ! :
(5.2.5/2.2.9/2.2.9) : A tVisual Inspection/
' *Insulation Resistance
Operating Conditions :W :
(=/2.2.10/2.2.10) :m : Not Stated
Load/Cycles/Voltage/ : :
M N

Current/Freq.
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EQUIPMENT ENVIRONMENTAL QUALIFIL.ATION REVIEW OF EQUIPMENT ITEM NO.<29

Material Aging
Evaluation (7.0/-/=)

Materials Susceptible

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

by

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION _NOTE NO.)

1) ]
Acceptance Criteria !wm;! No Specific Criteria :
£§5:.3:.95/2:,2.1/2:2.1) 4 ! Provided E
4 . : .
Accuracy (5.2.5/=/-=) !MWJ.. Not Applicable :
L] L]
Number of Specimens Y WMA. ' 7 !
L L] '
Test Instruments Calibrated ! 4. 4. ! Yes !
L L] :
Safety Function (Active/ : 2 :
Passive) (-/2.1.3/2.1.3) s Canvyg Suredy Carry Current '
L] ] .
i - - - -
Test Duration (5.2.1/=/=) .,V}' . ! 30 Days :
Accident Duration (Envir. !>| : .
Above Normal) (5.2.1/-/-) : 3 :r : Not Applicable 3
L] L] 1]
Required Function Time ' H H
,/OW, not Applicable >
Test Sequence (General) - : :
Vi 1
(5.2.3/2.3.1/2.3.1) : A : Re:z:zgz:‘“ t3on :
Test Sequence (NUREG-0588, A : g:mittging :
- - L] 1] - '
% B AENN . . LOCA Simulation .
l. Representative Sample : ¢+ Trradiation :
2. Baseline Data : ! Inspection .
3. Performance Extremes : 4 :
4. Thermal Aging : - :
5. Radiation Aging : : .
§. Wear Aging $ H 3
7. Vibration/Seismic : 3 H
8. DBE Exposure 2 : .
9. Post-DBE Exposure - : :
10. Inspection $ s H
L 1} L]
Aging ' ' -
(5.2.4, 7.0/4.0/4.0) s ! 7 days @ 250°? i1
Thermal Aging/Basis : ! Basis Not Stated | ot 2
L] 1] 1
: : :
- : :
: : $
: ! !
: 3 :
3 : :
: : %

Radiation Aging, Type

Not Stated
aliled Not Stated
Gamma

Gamma
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)
‘ '
: :

Radiation Aging, Dose (rd) !W ! 100 Megarads
. )

Radiation Aging, Dose Rate !§¢ *}nﬁl//uﬁ 1 to 1.5 Mrd/hr
' 1

Radiation Aging, Method : ’# ! Test
L

Materials Susceptible !W Not Stated

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

Operational Aging : 4

(=/4.2/=) : KA. Not Stated
L

Other Age Conditioning ! MA

(=/8.2/=) ' Not Stated
1]

Qualifiea Life Claimed/ :

Established (5.2.4/4.10/=) ,;L'W Not Stated
L]
.

Normal Ambient Temperature Y115 Ame .t yot Applicable

Normal Ampient Radiation i(o—w‘& Not Applicable
Normal Ambient Humidity Ly e * % Not Applicable
On-Going Surveillance and ye

Preventive Maintenance S Not Applicable
{(1.0/=/=)

On=-Going Analysis of

Failures and Degradation Ve Not Applicable
(7.0/=/=)

Margin (General) A, Not Stated

(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+108, +1 h~Ur
+ function time minimum)

Not Stated

O e S P I GE IT IE IT S T S S IS SIS SE IP IS IS IB O IS IV te IW e SVW 0O IS $E 9IS Se 0T IS 0® Se 4T e % S W te e .-

G S® 4% e IS Tm e e e fm e Te I® S e e IS 08 e te 2w e sw e e te sw Se em e o= tm e Sw e e e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

NEC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTEL NO.)

]
ACCIDENT CONDITICHS |
]
LOCA/MSLB/HELB/Uncontrolled !
(4.1, 4.2, 4.3.1, 4.3.3/ 1Aoa g LOCA / MSLB
3eXo Lo3s 2:e5/1:3, 1:3, 1.9) 2
1]
Radiation Type W Gamma
Radiation Dose (rd) ,?//0' 100 to 130 Mrd /'_& =

(4.1.2/1.4/1.4)

Radiation Dose Rate (rd/hr)
Radiaticn Qual. Method
(5. 301/-/-,

1 to 1.15 Mrd/hr

Proximity to Concentrated
Radiation Not Applicable
(4.1.2/1.4.6/1.4.6)
Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

=
[*]
"
w
(ad
W
"
&

Radiation Dose (Normal + Not Applicable
Accident) (4.1.2/-/-)
Plateout Dose Considered
(=/1.48/1.48) Not Applicable
Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7)

B T L L I T I T I T e I T T e T T T DT TN T
B AW A A e AT e AT SR AT B BT B AT e AT AR S S SR A AT A AR S Am e A aw s e

g\gﬁi’ \§ i

Not Applicable
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALTFICATION (X OR
(DOR/9588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE No.)

’
ENVIRONMENTAL PROFILE s
OF ACCIDENT CONDITIONS s
'
Rate of Temp./Press. 26.5F umifei 25°F;7.5 Psi / second

Increase

Feaks °P/peig/Ri/Time 2y [43fm[2h? 340/105/1002/3 Hrs

11| dofrfath! 320/75/100%/3hrs

s 52 -"/”/ e

Decrease To: °F/psig/RH/Time

Deccease To: °“F/psig/RH/Time 250/15/100%/ 3.75 Days

Decrease To: °F/psig/RH/Time 200/0/100%/26 Days

Equipment Surface Tempera-

:
:
H
:
4
ture ('BLB) (-/l.Z.S.C. : ”‘- Not Stated
2:2.6/1:.2.5.C;, 2.2.6) $
.
Spcay Qualification Method ! A/
(5.3.2/1.3, 2.2.8/1.3, : Test
2.208) :
]
ey DEnpeeskien ;/d‘y‘“‘ Zi.J 2000 ppm Boron as Boric
(4.1.4/1.3, 2.2.8/ ‘26 Yoaswsoh, Acid buffered with NaOH

1.3, 2.2.8)

; pres to a pH of 9 to 11
Spray Density (gpm/ft2) W 0.15

1
Spray Duration 30 Days

Submergence Duration

(4.1.3/2.2.5/2.2.5) Not Applicable

In-Leakage Considered
(5.2.6, 5.3.2/=/-)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

B 4w e S Sm am e w T A e S AW A T s e g fe te e am fmam fe e feam twoaw

1Al

Not Applicable

Not Applicable

Not Applicable

B A A AR AW A e SR AR A e ST AR AT S e IR SR AT e S SR O e AR AR B S SR AR e A E A S A S
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EOUIPlthNT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

NOTES:

Note 2. The Licensee has not provided any evaluation of Age

related degradation nor estimated the gqualified 1if of this

equipment.

Note 3. The total test dose consists of the aging dose of 100 Mzd

plus the accident dose of 100t0l130 Mrd for a total of 200 to 230 Med

The Licensee SCEW sh 8 a0

is in excess of any of the radiation dose values provided in the

table of doses calculated for Robinson Plant . The Table is reproduced

in Appendix A of the TER,

Conclusion: The cited test report envelopes all of the licensee

provided environmental conditions with the exception of age related

degradation. Therefore the equipment is assigned to category IIc
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

2. SAMPLE IDENTIFICATION

Conductor Nos. ’
Sample Number or Color* Description
1 Red and Yellow Samuel Moore and Company Type 1902 - 636
16 gauge solid thermocouple wire

30-mil EPDM I insulation, 15-mil
Hypalon I conductor Jacket

45-mi]1 Hypalom I overall jacket

2 Black and White Samuel Moore and Company Type 1952 - 686

16 gauge 7-strand tinned copper
conductors

30-mil EPDM I insulation, 15-mil
Hypalon I conductor jacket

45-mil Hypalon I overzll jacket

3 Clack and White Samuel Moore and Company Type 1952 - 686

16 gauge 7-strand tinned copper
conductors

20-mil EPDM I insulation, 10-mil
Bypalon II conductor jacket

45-mil Hypalon II overall jacket

4 1l and 2 Samuel Moore and Company Type 1952 - 686

16 gauge 7-strand tinned copper
conductors

30-mil EPDM II insulation, 15-mil
Hypalon II conductor jacket

45-mil Hypalon II overall jacket




[ Frankiin Research Center
A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448.1000

NRC Contract No. NRC-03-78-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

Page
Sia

EQUIPMENT ENVIRONMENTAL QUALIF'CATION REVIEW OF EQUIPMENT ITEM NO. 222

Conductor Nos.

or Color*

Sample Number
5 1 and 2

1 and 2
3 and 4
5 and 6
7 and 8

1 and 2
3 and 4
S and 6
7 and 8

Description

Samuel Moore Splice and Repair
Evaluation Cable
A. Single Splice No. I-Self-fusing
EPDM Scotch Electrical tape
#23 2

Splice No.II-Polyimide-
silicone Scotch Electrical
tape #92

C. Overall Jacket repair - Samuel Moore
Hypalon repair tape

B. Single

Combination 4 pair special bundle.
Silicone rubber-fiberglass fire barrier
tape. 60-mil Hypalon I overall jacket.

Individual Pairs:

15-mil EFDM I, 10-mil Hypalon I on 20
gauge JX thermocouple wire

20-mil EPDM I, 15-mil Hypalon I on 18
gauge 7 strand tinned copper conductors
30-mil EPDM I, 15-mil Hypalon I on 16
gauge 7 strand tinned copper conductors
20-mil EPDM I, 10-mil Hypalon I on 16
gauge 7 strand tinned copper conductors

Coubination 4 pair special bundle.
Ashestos~glass fire barrier tape. 20-mil
Hypalon I pair jacket. 6C-mil Hypalon I
overall jacket.

Individual Pairs:

15-mil EPDM I, 10-mil Hypalom [ om 20
gauge JX thermocouple wire

20-mil EPDM I, 10-mil Hypalon I on 16
gauge, 7 strand tinned copper conductors
20-mil EPDM I, 15-mil Hypaion I on 13
gauge, 7 strand tinned copper conductors
20-mil EPDM I, 10-mil Hypalon I on 16
gauge 7 strand tinned copper conductors

All cable lengths were approximately 35 ft.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2§

INSTALLED ™I LESSONS LEARNED IMPLEMENTATION IPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-018, 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 specific sections >f NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifiead below). Where applicable, a review is to be performed on installed

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

This plant is a PWR )‘-, BWR .
The NSSS Vendor is Westinghouse (W) x , Babcox & Wilcox (B&W) ’
Combustion Engineering (CE) , General Elecctric (GE) ¢

With respect to this equipment item, it is noted {applicable section checked):

The Licensee does not provide adequate information with respect to
identification of T™MI Action Plan equipment installed as of 1, 51/8l.

The Licensee has not provided the correlation of this equipment item with
the specific sections of NUPEG-0737. |[The correiation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable ard the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equipment item is associated with the
following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
teview):

k|

II.B.2 (ALL/l-1-8l) Post-Accident Sampling Capability of Reactor
Cocolant and Containment

II.D.3 (ALL/l-1-8l) Direct Indication of Relief and Safety Valve
Position

o Rat Tle W‘»-/o«‘rmz s it
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.30_

EQUIPMENT ITEM NO. 30

ELECTRICAL CABLE SPLICE LOCATED IN THE CONTAINMENT, ELEV. 234'-246'
RAYCHEM, MODEL NOT STATED

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 30

LICENSEE REFERENCE(S): 815

FUNCTION (PLANT ID): SINGLE CONDUCTOR AND MULTICONDUCTOR CABLE SPLICING
LICENSEE SUBMITTAL: SCEW(S): 24 OF 25 [20]

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

@@ m‘.@@ 8, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Coritents Checksheet Page No.

Equipment Item la

Summary ¢f Licensee Response: to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3. =32

System Considerati:» Review g G ' ’

Equipment Environmental Qualification Review Sa, S5b, S5c, 54, Se, 5f,
Hl S'ﬁ' 5;&

Installed TMI Lessons Learned Implementation Sar—tt

Equipment Summary

Maintenance and Replacement Schedule Summary i
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

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

_J(_ Tne Licensee (has/#hers—not) provided a response to the SER concerns.

_)é_Thc Licensee (has/khas-net) specifically stated that the equipment is
qualified andxqf 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 Licenrsee (has/has not) proposed a corrective action for this equipment
item whose quaiification 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 eguipment 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 gualification.

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

I.a Qualified lii,g Qualified "ife Do:;g;ggg!}
I.b Modification III.a Exempt
Il.a Qualification Not Established III.b Not in Scope

I1.b Not Qualified Iv Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .22

—~—

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:

o0 Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adequate

¢ Required Profile Enveloped Adequately

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

(If Any) Satisfied

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

I FHEEEETTE TR

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

Il.a Equipment Qualificacion Not Established

II.p Equipment Not Qualified

Il.c Squipment 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

1Y Documentation Nct Made Available

,444./0—424@ \S'e%-‘?& s

[T T
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 30

LICENSEE RESPONSE TO NRC SER

4¢2 Equipment Requiring Addicional Information and/or Corrective Action
(Appendix 3} f.lo )

The dulk of master list equipment was placed in this categorv and
our review of deficiencies is based upon the following:

Deletion of deficient listed equipment due to replacement programs

carried out and reported in our 90-day, Revision 3 response dated
February 1, 1981.

= Re-evaluation of CPSL’s updated submittals by NRC Region II,
Atlanta, GCA, and reported in Environmental Qualification of Safety-
Related Electrical Equipment IEB 79-018. Technical Evaluation Rejor:

= Docket No. 50-261; Plant: H. 3. Robinson 2, dated November 6, 19&0
and Revised November 11, 1980.

Telecons with NRC, Bethesda, YD reviewing personnel July 29, 1981,
et al.

Tauinment reported as cualified within YRC TER Revision !, dated Yovember lI,
1980:
Scuinsment Nescrintion Manufacturer Modal No. Location
13. cable splices® Raychen 1000=12N containzent
3. cable lices’ y
L4+ cable splices’ Raychen 500=-12% containment
4 cabl plices : :
15« cable splices™ Raychen 300=12N containmens
15« cable splices; Y
16, cable asplices~ Raychem 200=12X gontaiamens
17. cable splices” Raychem Ll3=EN containment
cable gplice i :
8. cable splices~ Raychen N70=5Y containment
8. cabdbl nlice = : i
19. cable terminals”® AN S31348=] centainmens
and splices
:T“ese {rems also included in conductor nig=tail qualification tess Wvle
Qualificacion Test Plan 4353307=l) %o sunply acceptable aging, radiation,
and LOCA %est data for 9. 8. Robinson qualification.
: ~ -
A. Cable Splices Raychem 1000=-12N 1 R,T,RT,P,H,CS,A
» - - - -
A. Cable Splices Raychem S00-12N 3l R,T,RT,P,H,CS,A
: L -> L -
A. Cable Splices Raychem 300-12N 1 R,T,RT,P H,C5,A
: - - u
A. Cable Splices Raychem 200=-12N 1 R,T,RT,P,H,CS,A
$ - . . - - u ™
A. Cable Splices Raychem 11S-6N 1 R,T,RT,P,H,CS,A
13 - - gy o~
A. Cable Splices Ravchem 070=6N 1 R,T,RT,P ,H,CS,A

A’.:ems reported as qualified within NRC Region II revised TER, dated 11/7/80

- -/ /[ QU
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

3'2'5

Cable Terminals and Splices .-
L.’ﬂ

As no qualification information could be obtained on the
current in containment cable splices to the listed electrical
equipment, it was decided to change out the splices with
qualified components, prescried tools and approved procedure.
This changeout was completed during the plant refueling outage
(August - October) 1980.

Individual conductor splices will utilize AMP Radiation
Resistant/150°C Preinsulated Splices (#53548-1), T&B 2-way
Cable Connectors for Copper Cable, 500 MCM and T&B 2-way Cable
Connectors for Copper Cable, #9 AWG, The splice/connector
component will be crimped to the designated conductors using
the manufacturer's specified crimping tool.

An appropriate sized RAYCHEM SHRINK TUBING will be applied

over the individual conductor cable splice and heat shrunk
using the manufacturer's specified torch. For the two- (2)

and three- (3) conductor cables after the individual conductors
are spliced using AMP P1DG (53548-1) splices, an overall

jacket RAYCHEM SHRINK TUBING will be applied and heat shrunk.

The work described above has been detailed within H. B
Robinsca S.E.P, Modification and Setpoint Revision Form
No. M=521 (revised) and will be the mecans to sign off the
completed work.

Original splices specified as AMP Muclear Preinsulated Environmentally
Sealed Splices (#52979) were found to be incompatible with the
conductor insulation thickness of installed cable. Therefore,
another butt-splice component, AMP Radiation resistant/150°C
preinsulated splice (#53548-1) was ordered and installed. AMP
Qualification Test Report 110-11002 dated October 1, 1978
describeg a program that included total radiation exposure of

2.0 x 107 RADs, maximum temperature of 350 F, maximum pressure

of 137 PSIA and a borated chemical spray lasting four (4)

days. To assure qualification of the H, B, Robinson in-
containment splices, cable undergoing testinyg at Wyle Laboratories
will be connected with AMP PIDG terminals Raychem thermofit

(heat shrink) tubing overall per the Installation Procedure Me521,
Safety-Related Cable Splices Inside Containment. Appropriate
matrix combinations of splice/cable and individual cables and
splices will assure identification of any single component

failure which could occur during qualification testing. Each

component has sufficient = .acturer-supplied test data to
assure qualification by analytical means. The opportunity to R2

obtain actual test results is available and will be used.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J0

RAYCHEM Thermofit Insulation Systems (heateshrink tubing) used
to complete the replacement splice have been qualified per the
H. B. Robinson accident parameters. Franklin Institute
Research Laboratories Techmical Report F=C4033-3 dated Jan-
uary 1975 describes a pregram that incéuded 40-year aging,
total irradiation exposure of 2.1 x 10~ RADS, maximum tem-
perature oI 351°F, maximum pressure of 85 PSIA and a borated
spray in excess of nine days. The results of this documented
test are acceptable to CP&L that the heateshrink tubing to be
used in changeover is fully qualified.

£isl
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .32

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines X ; NUREG-0588, Cat. I___; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

EQUIPMENT DESCRIPTION

: : :

$ : :

Equipment Type :Cdblfr : Electrical Cable Splice 5

. ’PL[‘. . .

Manufacturer's Name : ! Raychem Corporation H

(5.2.2/=/~) (Raychem | Ray v '

' 1 )

Model Number (5.2.2/-/<) f'rh“nl'r'f 5 Raychem Thermof it E

- * WCSF...N .

Serial Number 'y H :

' A. t Not Applicable '

Features/Mounting ot stesed ¢ :

(5.2.6/=/=) :/" ' + On Mandrel In Autoclave

L] ' '

Connections/Interfaces H : :

(5?2.5/-/-,/ y""‘ ﬂd'fd: Test Item Is a Cable '

' 1t Splice (Note 1 p 5i;&5i ™

’

Location/Elevation : Verrevs i Mot Applicable :

' . ' - L]

Equipment ID No. ;'V"’ /y‘b; Not Applicable .

QUALIFICATION REPORT : : :

‘%.9/5.0/5.0) : : :

ID Number : =D ¢ P = :

Report u :f.cy,33 3 :F C4033-3 '

Report Date : 1978 : January 1975 :

Issued i:; r : + Franklin Institute '

;f"‘— ' Research Laboratories '

Prepared for iﬂ‘ o e rn : Raychem Corporation :

Referenced Reports : WViné& : Not Applicable :

(S.1, $:.3/3:1, 2.4/2.1, 2.4) ! : .

' ' ]

QUALIFICATION TEST PROGRAM H : .

Functional Test Description @ N A : Sesilat i dentotians s

95:4.5/2.2.9/2.2.9 : : .
. g / ) ' + Current Carrying Capabilitiy

Operating Conditions ' : and HiPot '

(=/2.2.10/2.2.10) Vot sToled ! !

Load/Cycles/Vltage/ ' sSeents L p g+ 2 .

' J '

Current/Yreq.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .22

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Mot Staree/

Acceptance Criteria

(5.2.5/2.2.1/2.2.1) Not Stated

Accuracy (5.2.5/=/+)

X
BN

Not Applicable

Number of Specimens 30

Test Instruments Calibrated

R
d 3

Yes

Safety Puncticn (Active/

Passive) (=/2.1.3/2.1.3) Aetive

Active..Carry current

N

Test Duration (5.2.1/=/-) 30 Davs

B A% w4 e s e g R A e s A A A=

Accident Duration (Envir.
Above Normal) (5.2.1/-/-)

2] kf,ru?od .

Not Applicatle

Required Function Time Can‘hfw‘oui

Not Applicable

Test Sequence (General)
(5.2.3/2.3.1/2.3.1)

X
N

Visual Inspection
Insulation Resistance
Thermal/Radiation Aging
Visual Inspection
Insulation Resistance
LOCA Simulation

Visual Inspection/
Insulation Resistance/
HiPot

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-)

N
»

S e S am P s S S S A Sm am o S te Am fe AW Sem twm e awm te aw e

S AW e A B AR AR A W A A A e AR R AR e A e A e A ae A A=

Representative Sample
Baseline Data
Performance Extremes
Thermal Aging
Radiation Aging
Wear Aging
Vibration/Seismic
DBE Exposure

)>8st~-DBE Exposure
Inspection

.

CVWENOULSEWNM-

—

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

7 Days @ 150°C
Not Stated

Material Aging

Evaluation (7.0/=/-) Visual Inspection/

Insulation Resistance

S dw S s e s e A e e fe am tem A e A=

Materials Susceptible

(Thermal) (5.2.4, 7.0/=/-) Not Stated

Radiation Aging, Type ~
>amma
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J2

NRC REQUIMIMENTC DEFPICIENCY
WITH CECTION REFIRENCE LICENSEE QUALIFICATION (X OR
(DOR/(588-1/0588-14) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Radiation Ar,'xng, Dose (rd) ﬂ‘)‘r ft‘r‘d 5,)(1()7

am Bm A Aw aw e

Radiation Aging, Dose Rate (o.}“ﬂj/[_

A A
Nots teted

Not Stated

Radiation Aging, Method Test

Materials Susceptible
(Radiation) (L.2.4, 7.0/=/=)

Not Stated

T LT E T
e L

Operational Aging

(_//‘.z/_) N‘rjrﬁvd

Other Age Conditioniag
(=/4.2/+)

A A

Not Stated

s e A e aw e sw te

Qualified Life Claimed/
Established (5.2.%/4.10/-) Not Stated in Test

Report

NS Appiicabie

Notr Applicable

Normal Ambient Temperature
Normal Ampient Rad.ation
Normal Ambient Humidity

- tm dw te am At aw Aw
-t re e

L
.
'
.
'
.
'
.
'
.
'
.
)
.
'
.
L
B
'
B
'
.
'
B
L
-
'
.
)
.
L
.

TR

On-Going Surveillance and
Preventive Mainte.,ance

Applicable
(7.0/=/=)

On-Geoing Analysis of
Fa_lui~s and Degradation
\"-d/‘/—/ -

T E L

Margin (General)
(6.0/3.0/3.0)

- aw o
T LT

e L

Margin (NUREG- 588,
Cat. I) (=/3 /=)
Temperatu.a (+15°F)
Pressure (+10%,
10 psig max)
Radiation

-

Stated

e

T L

- Sw aw »

(not required)

Time (+108, +l1 hour

+ function time minimum)
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EQUIPMENT ENVIRONMENT AL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO..Z ¢

(4.1.2/1.4/1.4)

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~1/0588~11) SUBMITTAL ' DOCUMENTAT ION NOTE NO.)
ACCIDENT CONDITIONS !

1
LOCA/MSLB/HELB/Uncontrolled * LOCA/ MSLB
(4.1, 4.2, 4.3.1, 4.3.3/ loC 4 |
l.lp 102' 105/101' 1.2, 1.5) :
.
Radiation Type 66‘”‘"‘ Al 5 Gamma
Radiation Dose (rd) Jqmad. *197,7-209.8 Megarads
'
1

Radiat.on Dose Rate (rd/hr)
Radiation Qual. Method
(5.3.1/=/-)

Proximity to Concentrated
Rad:ation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/-/-)

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(4.1.2/1.4.7/1.4.7)

A% S® W AR T am e e T A R e A g AW Am A A fm A fm e e awm b

f o Stared

Nt staded

‘a'T.sfiﬁNQ!

S
+
Y
¢
4

Pot sTuted:

Mo+ Stated : Not Stated

-3
o
w
ad

Not Applicable

Not Stated

Not Applicable

Not Applicable

Not Applicable
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Page
Se

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

Increase

Peak:

NRC REQUIREMENTS DEFTCIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE No.)
1] 1]
ENVIRONMENTAL PROFILE : H
OF ACCIDENT CONDITIONS : :
1] 1]
' . ]
Rate of Iw-/?t.ll- :‘“s‘;qr'ﬁ‘: 10‘?;7?31/8ec0nd -*
] 1]
°F/psig/RH/Time ‘26 ¢/4af (214 357,70/100%2/10 hrs
1] .
Decrease To: °F/psig/RH/Time %2 /920//"F'® 357.275/70-31/100%/2hrs
Decrease To: °F/psig/RH/Time /n/r/»{- 275/31/100%/4days

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (HSLB) (-/lozoSQC'

2.2.6/1.2.5.C, 2.2.6)
Spray Qualification Method
t5.3.2/1.3, 2.2.8/1.3,
2.2.8,

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ttz)

Spray Duration

Submergence Duration
(4.1.3/2.2,.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/=/=)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

Akt [l g ok

o Gm P sm Sm am e A tm A e e e Am S e te fe e e A A e Am SR A R ae A e e

PH9.3

a
P
g
d"....-

Mol sToted
NoT STered

Mo ¥ 51816

212/10/100%/26 days

:
:
:
s
! Not Applicable
VA
:
!
/1//4 ! Test
s
:
:
+%, + 3000 ppm Boron
137“- /" o 0.064 Molar NajS;04
2wt ToNaskh

NaOH for pH of 10.5
0.15

30 days

Not Applicable

Not Applicable

Not Applicable

Not Applicable

*MAM@’W. ,

WW
g T Apegreir
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S0

NOTES:

Note 2.The test conditions reported on pages 5a through 5e envelop the

accident conditions described by the Licensee for the Robinson Plant.

It is therefore concluded that the equipmeat is qualified for the

application described on the Licensee SCEW sheet, However, the licensee

has not identified a qualified life nor evaluated age related degradation

applicable to the Robinson Plant conditions from the accellerated

aging test data.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. 32

2. TEST SPECIMENS tested and aiso shows the energizing voltage and
currents levels,

Table 1 presents a description of the specimens

Table 1 Test Specumens

Spe.imen lectrical

- . Voltage Initial Current
Description® ___ Mumber' Lengh gy’ (Vrms-6cdn A

Raychem Thermofit® [n-Con‘ainment X 20 600 0

Fleld Splice

Cable - Raychem Adverse Service Coaxial
Cable, AWG 22 conductor

1st insulation layer - 8 :nil wall of
Alkane-imide polymer

2nd insulation layer - 49 mil wall of
Rayolin R™ radiation cross-linked
polyolefin

Braided Copper Shield

Raychem Flamtrol™ Jacket - 34 mil
nominal wall

Part No, 10483

Run No, J7-5-10-72-8

Splice Components for one splice
Raychem Thermofit® WCS.'-115-6~N
Soldered connection

(See Figure 1)

Ravchem Thermofit® In-Contaiument 13 35 2000 70
Field Splices
Cable AWG 4 insulated with EPR~
neoprene (not a Raychem product)
<plice Components for six splices (Note 1)
Raychem Thermofit® WCSF-200-6-N
2 each of compression connectors:
Burndy Hylink YS4C-L
T&B 2F-4
IM %4

Raychem Thermofit® In-Containment 14 37 1000 R

Field Splices

Cable AWG 6 insulated with Raychem
Fl.mtrol" -

Splice Components for six splices (Note 1)
Ravchem WCSF-200-6-N
6 each of compression connectors:

Burndy Hylink YS6C-L

Ravchem Thermofit® In-Containment 15 32 2000 25
Field Splices
Cable AWG 12 insulated with EPR
neoprene Mot a Raychem product)
Splice Components for six splices (Note 1
Ravchem WCSF-115-6-N
3 each of compression connectors:
Burndy Hylink YSV10
T&B 2C-10

Ravchem Thermofit? In-Containment 16 33 1000 25
Field Splices, Six splices,
Same constructior as Sample #15
except that .aychem Flamtrol™
wire was used
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

NOTES:
Table | Test Specimens (continued) x
Specimen . Electrical Loading
Voltage initial Current
Description® Number® Length @)% (Vrms - il
Raychem Thermofif® In-Containment 17 23 1000 65

Transition Splices
Cable AWG 6 insulated with Raychem
Flamtrol™, spliced to three cables
of AWG 12 insulated with Raychem
Flamtrol™ and reconnected to an
AWG 6 cabie insulated with ~
Raychem Flamtrol™
Spiice Components for two splices (Note 1)
Raychem Thermofit® WCSF-200-6-N
Raychem Thermofit® heat-shrinkable
5-finger cable breakout (Part Number
403A112-4/83) used to provide seal at
the transition between the AWG 6 and
the three AWG 12 cables,
2 each of compression connectors:
Burndy Hylink YS6C-L

® and ™ Trademarks of Raychem Corporation
* Description of specimens provided by Ravchem
' Specimens 1 thru S and 10 thru 12 were other test specimens supplied by Raychem, The test results
on these specimens are presented in report numbers F-C4033-1 and -2,
* Specimens cut to lengths shown, Approximately 4 ft of the length extended outside of the test vessel
@ ft on each end of the specimen),
* Initial currents were applied at room temperature, and allowed to drop to a lower level during com-
bined radiation and thermal aging and simultanecus LOCA-simulation testing, See text for discussion,
Note 1 - Each in-line splice or transition was covered with tinned copper wire mesh to aid in providing
2 close proximity ground plane as shown in Figure 2,
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.3[_

EQUIPMENT ITEM NO. 31

ELECTRICAL CONNECTOR LOCATED IN THE CONTAINMENT, ELEV. 234'-246'
AMP MODFL 535481, WIRE SIZE 16

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 31

LICENSEE REFERENCE(S): 2068

FUNCTION (PLANT ID): CONDUCTOR BUTT SPLICE

LICENSEE SUBMITTAL: SCEW(S): 25 OF 25 [20]

e

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

@.@ m‘.@@ @@@ S, (R), M, x.@ REN, EXN, snu, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS :

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3erSu—

System Consideration Review St td—te it

Equipment Environmental Qualification Review SaT50T T 5dr—5e, 5f,
5 iS5

Installed TMI Lessons Learned Implementation —oar—6b

Equipment Summary

Maintenance ana Replacement Schedule Summary T e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3/

A

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS APPLI LE:

J‘L The Licensee (has/sas-mes) provided a response to the SER concerns.

*ﬁ_ The Licensee (has/fres—mes) specifically stated that iae equipment is
qualified andﬁq; will function when exposed to the applicable DBE
environmental service conditions.

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

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

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

X 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

2$ 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.

X The Licensee (ma®yhas 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 ualified II.c Qualified Life Deficiency
l!.b Moditicationl III.a Exempt

II.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. 3 |

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 Establishea (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

o0 Peak Pressure Adequate

o0 Duration Adequate

0 Required Profile Enveloped Adequately

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

MR,

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

IIl.a Equipment Exempt From Qualification

II1.0 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. .3}

LICENSEE RESPONSE TO NRC SER

4.2 Equipment Requiring Addirional Information amd/or Corrective Action
(Appendix B) l:}‘ o

The bulk of master list equipment was placed ir this category and
our review of deficiencies is based upon the following:

= Deletion of deficient listed equipment due %o replacement programs
carried out and reported in our 90-day, Revision 3 response dated
Pebruary 1, 1981.

= Re-evaluation of CPSL°s updated submittals by NRC Region II,
Atlanta, GA, and reported in Environmental Qualification of Safety-
Related Zlectrical Equipment TEB 79-013. Technical Evaluation Repore
= Docket No. 50-261; Plant: H. 8. Robinson 2, dated November 6, 1980
and Revised November 11, 1980.

Telecons with NRC, Bethesda, MD reviewing personnel July 29, 1981,
et al.

1

Equipment reported as qualified within NRC TER Revision 1, dated November 11,

1980:
Squinment Nescrintion Manufacturer Model Yo. Location
19« cable terminalsz AMP 53548~-1 containment

and splices

&
“These izems also included in conductor pig=tail qualification test (Wyle

Qualification Test Plan 45307=1) to sSupply acceptable aging, radiationm,

and LOCA ctest data for W. B. Robinson qualificacion.
A. Cable Terminals * o p
- g2 - R i Rt P H -S
and Splices AMP s3%48-1 i A'Qr:1 at
) 1.

I & 4 b -~ -~ - 31/7 .
Attems reported as qualified within NRC Regiom II revised TER, dated 11/7/80

LaaX
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EQUIPMENT ENVIFCHMENTAL QUALIFICATION REVIEW OF E UIPMENT ITEM NC. .3

Cable Terminals and Splices 2:7 5:}

As no qualification information could be obtained on t.e
current in containment cable splices to the listed electrical
equipment, it was decided to change out the splices with
qualified components, prescribed r-ols and approved procedure,
This changeout was completed during the plant refueling outage
(August = October) 1980.

Individual conductor splices will utilize AMP Radiation
Resistant/150°C Preinsulated Splices (#53548-1), T&B 2-way
Cable Connectors for Copper Cable, 500 MCM and T&B 2-way Cable
Connectors for Copper Cable, #9 AWG, The splice/connector
component will be crimped to the designated conductors using
the manufacturer's specified crimping tool.

Ar. appropriate sized RAYCHEM SHRINK TUBING will be applied

over the individual conductor cable splice and heat shrunk
using the manufacturer's specified torch. TFor the two- (2)

and three~ (3) conductor cables after the individual conductors
are spliced using AMP P1DG (53548-1) splices, an overall
jacket RAYCHEM SHRINK T BING will be applied and heat shrunk.

The work described above has been detailed within H. B
Robinson S.E.P. Modification and Setpoint Revision Form

No. M=521 (revised) and will be the means to sign off the
completed work.

Sealed Splices (#52979) were found to be incompatible with the
conductor insulation thickness of installed cable. Therefore,
another butt-splice component, AMP Radiation resistant/150°C ’
preinsulated splice (#53548-1) was ordered and installed. AMP ,
Qualification Test Report 110-11002 dated October 1, 1978 |
describes a program that included total radiation exposure of !
2.0 x 10" RADs, maximum temperature of 350 F, maximum pressure

of 137 PSIA and a borated chemical spray lasting four (4)

days. To assure qualification of the H, 3, Robinson in-
containment splices, cable undergoing testing at Wyle Laboratories
will be connected with AMP PIDG terminals Raychem thermofit

(heat shrink) tubing overall per the Installation Procedure Me521,
Safety-Related Cable Splices Inside Containment. Appropriate
matrix combinations of splice/cable and individual cables and
splices will assure identification of any single component

failure which could occur during qualification testing. Each

Original splices specified as AMP Nuclear Preinsulated Environmenta111

B
b o

component has sufficient manufacturer-supplied test data to
assure qualification by analytical means. The opportunity to R2
obtain actual test results is available and will be used.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 31 _

NOTES:

The Licensee states that AMP preinsulated splices model #53548-1
—have been installed at H.B. Robinson, The Licensee states that AMP
— Qualifi. -tion Test Report 110-11002 provides evidence of gqualificatiop

testing for the installed eguipment. The test Report describes the

samples as F/N 53408-1. The licensee has not provided anv information
which demonsttates that the models tested and the models installed
are equivalent.

The Licensee also states in reference 15 that Splices in the installed

configuration are undergoing test in conjunction with the penetration

pigtail cables.When the tests are completed actual test results will be

used,

Therefore this equipment is assigned to NRC Category Ib because the

Licensee states that qualification testing to plant conditions is in

progress.

—
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NOJL.

EQUIPMENT ITEM NO. 32

ELECTRICAL TAPE LOCATED IN THE CONTAINMENT
3M/ELECTRO PRODUCTS MODEL SCOTCH 70 (SILICON RUBBER)
REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 32

LICENSEE REFERENCE(S): NOT CITED

FUNCTION (PLANT ID): CABLE TERMINATION PROTECTION
LICENSEE SUBMITTAL: SCEW(S): 25A OF 25 [20]

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

S, (R), M, 1.@ RPN, EXN, ssn, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment ltem la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Respcnse to NRC SER 3a, 3b, 3e7T3¢

System Consideration Review dar—doydor—bdTETIT

Equipment Environmental Qualification Review Say—Sb,—bey—sdr—Se51;
SGr—Shr—SiT 5T

Installed TMI Lessons Learned lmplementation a0

Equipment Summary

Maintenance and Replacement Schedule Summary —FaTor—e
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Page
Ib

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

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

_x_ Tne Licensee (has/kae-net) provided a response to the SER concerns.

){L The Licensee (has/mee-mne4) specifically stated that the equipment is
qualified andlor will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

3(_ The Licensee (has/ees—nmo®) proposed a corrective action for this equipment
item whose qualification has not been fully established.

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

3 Qualification testing of equipment in progress

Other (

_;g: The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim

oporationy'w,e‘aM 1P| ekl L1851

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

action

and/or should be exempted from environmental qualification.

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

I.a ualified

T.b Hoditic;E:'ED

Il.a Qualification Not Established
II.b Not Qualified

II.c Qualified Life Deficiency

III.a Exempt
III.b Not in Scope

v Documentation Not Available

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

The Licensee states that the equipment item does not require qualification
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 322

EQUIPMENT ENVIRONMENTAL QUALIFPICATION SUMMARY FORM

DESIGNATION:
NRC_REQUIREMENTS X = DEPICIENCY

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 Adegquate

0 Peak Pressure Adeguate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satiafied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Fequence 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)

IR,

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

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

III.a Equipment Exempt From Qualification

IIl.o Equipment Not in the Scope of the Qualification Review

v Docv jantation Not Made Available

o cﬂawau

[ TR
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J&

LICENSEE RESPONSE TO NRC SER

Silicon Rubber IM/Electric
i Products ,
- DiVision SCOtCh 70 1 R,T,QT,RT,-D,?‘,

Cs,A,QM,Q1

The items within Appendix B not fully covered by either TER
clagsification or SCEWS’s are as follows:

Equipment Description Manufacturer Model No. Location

Motor Operator Limitorque SMB-3 containment
Transmitter Rosemount 1153A . containment
Level Switch Madison 5602 containment
Silicon Rubber Tape M Scotch 70 containment

The Scotch 70, silicon rubber tape used as part of our splicing
procedure has been tested within the containment catls qualification test
program reported for Appendix A listed equipment. Complete splice materials,
per CP&L splice procedure M=-521 (Rev. 0), were installed on both contair=ant
cable under test and 'mown qualified control cable to establish qualifi-aticn
per H. B. Robinson environmental parameters. When this test report is
teviewed, CPSL will inform the WRC of any additional actions, 1if any are
required concerning Scotch 70 tape.

E.ﬂ-o]
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EQUIPMENT ENVIRONMENTAL QUALIFICATICN REVIEW OF EQUIPMENT ITEM NO. 32

The Kerite Company has attested to the ability of this cable
supplied for H. B, Robirnson to withstand the FSAR LOCA conditions
of temperature, prescure and radiation. In addition, test
qualification included forty- (40) year aging, borated spray

and 100% relative humidity exposure to meet I¥ZE 323-1974 and Ri
IEEE 383-1974 requirements. Referenced reports are:

FIRL Report F=-C4020-2 dated March 1975.

Proprietary Engineering Memo No. 178 entitled, "Determining
Temperature Ratings of Cables and Pre-aging Requirements

for LOCA Simulation Tests" dated December 27, 1974 (superseded
by EM 178A dated May 1, 1979 and EM 178B dated December 1,
1979).

To provide protection for cable termination at equipment

end, when no formal termination method was provided, a
silicone rubber tape was used. SCOTCH 70, high temperature
silicone rubber tape, is used for safety-related terminationms.
This product has undergone radiation testing by the
manufacturer, Mingesota Mining & Manufacturing Company

(3M) up to 1.0x10" RADs at 40°C temperature with no major R1
degradation of performance. g

A more comprehensive testing program to meet IEEE 323,

1974, requirements has been performed by Kerite Company
utilizing SCOTCH 70 tape and Kerite Cable within LOCA
testing chamber. Kerite has certified the use of SCOTCH 70
as detailed in Reference Number 50. C"'*"'“ ol Sy Osl b o, P

To assure tape qualification “or H, 3. Robinson application,
SCOTCH 70 tape will be used ii conjunction with test

control cables during qualif.cation testing of the electrical
penetrations PVC pigtail cavle being performed at Wyle R4

Laboratories. Results will be documented and available
after completion of PVC cable testing.

Cis)
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5. CONCLUSIONS

The tabulations in Section 4.2 represent a summary of the results of the
equipment envirommental qualification (EEQ) assessment conducted in accordance
with the methodology presented in Section 3. The evaluations are based on the
available qualification documentation provided by the Licensee, complemented
in several cases by other relevant technical information. The major
qualification deficiencies that have been identified and the results of the
evaluation are shown in the Equipment Environmental Qualification Summary
Forms (Tables 4-1, 4~2, 4-3, and 4-4).

Although Sections 4.3, 4.4, and Appendix C of this report present a
detailed evaluation of (1) the Licensee's qualification methodology, (2) the
equipment environmental qualification of each equipment item., and (3) the
Licensee's response to the NRC SER, it is appropriate %o highlight for the
Licensee and the NRC certain conclusions and concerns reached as a result of
the review which require special attention. These concerns are summarized

below.
o Section 4.1 of the NRC SER [16] identified the following concern:

"4.1 Equipment Requiring Immediate Corrective Action

Appendix A identifies equipment (if any) in this category. The
licensee was asked to review the facility's safety-related electrical
equipment. The licensee's review has concluded that the conductor
pigtails of some electrical penetrations are unqualified, and a
licensee event report (LER) number RSEP 80-1037, addressing this
issue, was submitted tc the NRC on July 3, 1980. A qualification
testing program, which is scheduled to be completed by May 1981, has
been initiated by the licensee, and results will be submitted to the
NRC. The results will enable the licensee to determine whether
further action is required. The licensee further stated that analysis
of operating-time radiation exposure led to the conclusion that the
plant can continue operation until the testing is completed and the
results reviewed. In this review, the staff has not identified any
safety-related electrical equipment which is not able to perform its
intended safety function during the time in which it must operate."

/,\—D 5=1
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In response, the Licensee stated [20]:

"4.1 Equipment Requiring Immediate Corrective Action (Appendix A)

Conductor Pigtails of Electrical Penetrations, B-1, B~2, B-5, B-9,
c-1, c-2, c-3, C-4, C-6, C~-8, C-9, D-1, D~-2, D-3, D-5, D-8, D-9
Manufacturer: Continental Wire and Cable Company

Jacket Material: PVC

Test Laborator,: Wyle Laboratories, Huntsville, Alabama
Qualification Test Plan: 45307-1 dated January 12, 1981

Status: All test sequences stated within the Final Qualification Test
Plan (45307-1) were completed on July 17, 1981. The test cables, test
control cables and splices were removed froem the LOCA test chamber on
July 20, 1981 and are undergoing evaluation. A test report is
scheduled for issuance September 1, 1981. Review of this report will
be made before final disposition of this matter will be made to the
NRC. Preliminary data indicates no failure of the cable or splices
which would require any immediate corrective action by the plant.
Therefore, the statement found at the end of the SER Appendix A. . . .
'Licensee integrated dose assessment provides justification for
continued operation until testing is completed and analyzed' remains
valid.”

It is concluded that the Licensee's approach is satisfactory.

Equipment Items 12, 13, 14, and 15 (Rosemount transmitter Model 1153A)
have been placed in NRC Qualification Category II.b because the
Licensee has reported current Rosemount testing which resulted in
failure of the test specimen (IEEE-323 1974 criteria applied). The
Licensee has stated that the H. B. Robinson accident profiles were
enveloped by successful transmitter testing (References 1764 and
4423). The Licensee has provided (1) an O-ring replacement schedule
and (2) a statement that current testing by Rosemount represents an
"over-test condition” with regard to H. B. Robinson parameters. This
provides a technically sound basis for justification for interim
operation. However, because the current Rosemount test report is not
avialable for review to allow independent verification, this equipment
item is considered unqualified. Since all transmitters inside
containment are Rosemount Model 1153A, an assessment of the current
Rosemount test program should be conducted by the NIC.

Equipment Items 16 and 17 (Gems level sensor Models XM 36495 and
XM52495) were placed in Category I1.b because the referenced test
report (FIRL F-C3834) was considered inconclusive and the equipment
failed to meet the requirements of NUREG-0588 Rev. 1 Category 1 and
the DOR Guidelines. A supplement to the referenced report (FIRL
$§-C3834) indicates that the equipment failed to operate satisfactorily
during testing.
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o It appears that the Licensee has not resolved the NRC concern
regarding temperature, pressure, and humidity conditions inside
containment. Since the Licensee is responsible for identifying the
environments, the parameters identified by the Licensee have been used
in the evaluations contained in this Technical Evaluation Report.
These parameters are reproduced in Appendix A (see Sectionm 4.3.2.2).

o The Licensee has not resolved the NRC concern regarding submergence,

but is currently in the process of evaluating the concern (see Section
4.3.3).

0 A review of the SCEWS for instruments reveals that the specified
operating times for several key instruments are too short. For
example, pressurizer pressure transmitters have required operating
times of 1 hour to 1 day. A further review of the SCEWS does not
reveal any RCS pressure transmitter which will be available for
long-term monitoring of reactor coolant system pressure. Additionally,
the Licensee states that steam generator level transmitters are
required to operate for only 30 minutes. While these transmitters are
not necessarily required for long-term monitoring, these operating
times are not consistent with the general requirements for achieving
long-term shutdown cooling modes and do not adequately reflect the
potential need to remain in a hot-shutdown condition for an interim
period before reaching a stable long-term cooling condition. (See
Appendix C of this report for futher details.)

With respect to justification for continued operation, the Licensee

stated [20]:
"SECTION IV - Justification for Continued Operation

Based upon our review of the items listed within Appendix B of the NRC
issued Environmental Qualification of Safety-Related Electrical
Equipment - Safety Evaluation Report as herein reported (Sectiom I)
and noting that no deficiency resolution alters the status of the
equipment covered, the concluding statement within the SER should
continue to be valid:

'The staff further concludes that there is reasonable assurance of
continued safe operation of this facility pending completion of these
corrective actions. This conclusion is based on the following:

(1) That there are no outstanding iteme which would require immediate
corrective action to assure safety of plant operation.

(2) Some of the items found deficient have been or are being replaced
or relocated, thus improving the facility's capability t»n
function following a LOCA or HELB.

A\
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(3) The harsh environmental conditions for which this equipment must
be qualified result from low-probability events; events which
might reasonably be anticipated during this very limited period
would lead to less demanding service conditions for this

equipment.’'

CP&L is confident the master listed and reviewed equipment will work

in an accident environment, we have documented our opinion, and
qualification testing will be completed by the date established by the
NRC for conclusion of qualificaticn of safety-related electrical

equipment."”
The review of the Licensee's rationale pres~nted as justification for

interim operation is presented in Appendix D of this report.

With respect to TMI Action Plan items, the Licensee has provided the

following information [15]:

"7.0 TMI Action Plan Equipment

TMI-2 Lessons Learned Task Force Status Report and Short-Term
Recommendations, NUREG-0578, dated July 1979, contained twenty-three
(23) specific recommendations in twelve (12) broad areas (nine (9)
design and analysis and three (3) operations). Based on these
recommendations, a TMI Task Force at HBR reviewed equipment and
operations to either record current or propose new means to comply
where or when required.

In response to NRC IE Bulletin 79-01B and subsequent supplements, the
'TMI-2 Lessons Learned' electrical equipment installed to date at HBR
nas been reviewed for qualification and reported herein. A listing of
modifications resulting from the Task Force review is shown in Table
7.1. Included are the NUREG 0578 paragraph numberes to which these
modifications apply and the installation status to date. From the
bill of materials for each installed modification, the electrical
items determined to be reportable under 79-01B are compiled within a
Master List of TMI Action Plan Equipment and presented in paragraph
7.1. The Master List also identified those items in containment
(harsh environment) and those items outside of containment (non-harsh
environment).

Paragraph 7.2, Environmental Qualification of Electrical Equipment
Required for TMI-2 Lessons Learned Modifications (Installed) contains
a System Component Evaluation Work Sheet for each of the Master List
items--both harsh and non-harsh environments. ™“e major iifference
for TMI lessons learned equipment and accident condition equipment is
the source radiation exposure postulation. For this report, a total
radiation integrated dose, as determined by a Reactor Building
Radiation Shielding Design Review (HBR-2) performed by Ebasco Services

5-4
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for CP&L, is utilized for each outside-of-containment identified
item. Also, the figures utilized for qualification in designated
areas are conservative in that after installation of identified
shielding or new equipment the radiation levels are significantly
reduced.

Another posculation is that components exposed to radiation levels
equal to or less than 1 x 104 R, total integrated dose, due to
location need not undergo special qualification in that materials
utilized are not affected during a forty- (40) year life and accident
mitigation conditions by these levels of radiation.

ST

JULL Franklin Research Center
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Modificstion

No.

Table 7.1

M 501

M 502

M 504

M 505

M 506

M 509

M 510

M 520

M 525

M 530

M 532

M 542

Title
Core Subcooling Monitor
Direct Pcsition Indicator of
Pressurizer Safety Relief Valves

Auxiliary Feedwater Flow
Indication to Steam Generators

Interir Plant Vent High
Radiatisn Monitor

Fuel Handling Bldg. Basement
Exhaust High Radiation Monitor

Auto Trip of Pressurizer Heater
Breakers Under Blackout Conditions

Containment Isolatidm

High Point Venting

Containment Vessel Water Level
Alarm Indication for Opening of
Pressurizer PORVs

Tech Support Center Radiation
Monitor

PRT/RCDT Sample Lines
to Gas Analyzer

* Numbers in brackets, added to table for reference

applicable NUREG-0737 section.

4#?23\
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TMI~2 Lessons Learned Modifications (HBR)

NUREG
0578 No.

2.1.3b
[II.F.2%]

2.1.3a
(11.D.3]

2.1.4b

[II.E.1.2.2]

Z.1.8b
LII.F.1]

2.1.8b
(I1.F.1]

2.1.4
[I1.E.4.2]

ek
[1I.B.1]
Denton
*]

ACRS-2
(II.F.1.5]

2.1.4
(I1.B.3]

Status

Installed
Installed
Installed
Installed
Installed

Installed

Installed

Installed
(but iso-
lated from
primary)

Installed
Installed

Suspended
Pending
issuance of
NUREG 0696

Installed"

purposes, indicate
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6. REFERENCES

The references listed in this section of the report were used to develop
the Equipment Envirommental Qualification evaluation for this plant. The
references have been separated into two lists: (1) Plant-Specific References
and (2) Plant Generic References. All non-generic documents are listed on the
"Plant-Specific References” list. All qualification documents that could be
applicable to equipment installed in several plants were listed on the "Plant
Generic References” list. These documents include topical reports, test
reports, component and material analyses, etc. cited by the Licensee as evidence
of qualification in accordance with the documentation reference instructions
established by IE Bulletin 79-01B. Since these documents were compiled by a
computer data base, the citation numbering was computer generated and the same
document has the same generic reference number in all Technical Evaluation

Reports prepared under this equipment qualification program.

Throughout the text of the report, references are designated by a

bracketed number; the reference numbers are not presented in sequential order.

(~\ 6-1
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2.

3.

4

5.

6.

7.
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PLANT-SPECIFIC REFERENCES

L. W, Eury

Letter to J. P. O'Reilly, NRC.
Robinson Steam Electric Plant, Unit No. 2,
IE Bulletin 79-01B ~ Ninety-Day Report
Carolina Power & Light Co., 07-Jul-80

Serial No. 80-1004

TER-C5257-511

Environmental Qualification of Electrical Equipment - H. B.
Robinson E. G. Plant Unit 2.

(90-Day Report)

Carolina Power & Light Co, 00-Jun-80

NRC IE Bulletin 79-01B

Environmental Qualification of Electrical Equipment - H. B.
Robinson E. G. Plant, Unit 2.
(90~Day Report), Revision 2.

Carolina Power & Light Co., 0l1-Nov-80

B. J. Furr

Letter to N. C. Moseley, NRC.

Bulletin 79-01B Revisions - Additional copies
Carolina Power & Light Co., 21-Nov-80

Serial No. 80-1691

G. Lainas

Letter to A. Schwencer, NRC. Subject:
Equipment Enviroamental Qualification

USNRC, 19-Feb-80

NRC 1E Bulletin 79-01B

Electrical

Environmental Qualification of Electrical Equipment

USNRC/IE, l4-Jan-80
IEB 79-01B

Environmental Qualification of Class 1E Equipment

USNRC, 29-Feb=80
1EB 79-01B, Supp. 1

N. C. Moseley

Letter to B. H. Grier et al., NRC. Subject:

Supplement

No. 2 to Bulletin 79-01B, Environmental Qualificatioa of

Class 1lE Equipment
USNRC, 29-Sep-80

UUUL Franklin Research Center
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N. C. Moseley

Letter to B. H. Grier et al., NRC. Subject: Supslemen:
No. 3 to Bulletin 79-01B, Environmental Qualification
of Class lE Equipment

USNRC, 24-0ct-80

S. J. Chilk

Memorandum and Order pursuant to Union of Concerned
Scientists Petition for Em<rgency and Remedial Relief
USNRC, 23-May-80

CLI-80-21

D. G. Eisenhut

Letter to All Power Reactor Licensees, Applicants, Vendors.
Subject: Environmental Qualification of Safety-Related
Electrical Equipment; NRC Staff Positions

USNRC, 20-Apr-82

Gen. Ltr. 82-09

A. J. Szukiewicz

Interim Staff Position on Environmental Qualification of
Safety-Related Electrical Equipment; Including Staff
Responses to Public Comments

USNRC, 00-Jul-81

NUREG~-0588, Rev. 1

Clarification of TMI Action Plan Requirements
USNRC, 00-Nov-80
NUREG-0737

B. J. Furr

Letter to J. P. O'Reilly, NRC. Subject: H. B. Robinson Steam
Electric Plant, Unit No. 2, Revision 3 to IE Bulletin

79-01B Ninety-Day Report.

Carolina Power & Light, 30-Jan-81

Serial: NO-81-12

Environmental Qualification of Electrical Equipment;

H. B. Robinson E. G. Plant Unit 2; NRC - IE Bulletin 79-01B
(90 Day Report) (Supplement No.2) (Supplement No.3). Rev. 3
Carolina Power & Light, 0l-Feb-81

Office of Nuclear Reactor Regulation
Safety Evaluation Report for H. B. Robinson Unit 2
USNRC, 21-May-81

-
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17- E. E. Utl‘y
Letter to C. Crane, FRC. Subject: H. B. Robinson Steam Electric
Plant Unit No. 2, Envirommental Qualification, with Attachments
Carolina Power & Light Co., 31-Jul-81

18. Postulated Pipe Failure Analysis Outside of Containment
Westinghouse, 09-Nov-73

19. Steps Contained in H. B. Robinson General Procedure GP-6,
Plant Cooldown from Hot Shutdown to Cold Shutdown Conditions -
Carolina Power & Light Co.

GP-6

20. E. E. Utley and M. A. chuffie
Letter to S. A. Varga, NRC. Subject: H. B. Robinson Steam Elec~
tric Plant, Unit No. 2 - Response to Mav 21, 1981 letter and
Safety Evaluation Report
Carolina Power & Light Co., 31-Aug-81
NO-81-1432

21. R. B. Starkey, Jr.
Letter to J. P. O'Reilly, NRC. Subject: H. B. Robinson Steam
Electric Plant, Unit No. 2; Licensee Event Report 80-014,
Update Report No. 1
Carolina Power & Light Co., 19-0Oct-81
RSEP/81-1617

22. Environmental Qualification of Electrical Equipment.
H. B. Robinaon E. G. Plant Unit 2. NRC IE Bulletin 79-01B
(45-day Report)
Carolina Power & Light Co., 00-Mar-80

23. S. A. Varga
Letter to C. J. Crane, FRC. Subject: Transmittal of
WCAP-8587, and Correction of Limitorque Test Report Number
as listed in Robinson 2 RFI
USNRC, 25-Jan-82

26. E. E. Ut ley
Letter D. G. Eisenhut, NRC. Subject: H. B. Robinson
Steam Electric Plant, Unit No. 2 Request for Additional
Information - Environmental Qualification
Carolina Power & Light Co., 01-Mar-82

25. Westinghouse letter CPL-77-550

26. Emergency Instructions (E.I. = 1) Incident Involving Reactor
Coolart System Depressurization

nnr—
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28.

29.

30.

31.

32.

33.
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Kerite Company letter dated August 5, 1980

FKerite Company letter dated October 21, 1980, regarding
Qualification Data on use of Scotch 70 Silicone Rubber Tape

H. B. Robinson Steam Electric Plant Unit 2; TMI Project
Modification Design Criteria
Carolina Power & Light, 0l=Jun-80

Request for Additional Information: Equipment Environmental
Qualification (EEQ); Review of Licensees' Resolution of Outstanding
Issues from NRC Equipment Environmental Qualification Safety
Evaluation Reports (SER) and TMI Action Plan Installed Equipment;
Carolina Power & Light Company, H. B. Robinson Steam Electric Plant
Unit No. 2

FRC, 24~Nov-81

Request for Additional Information: Equipment Environmental
Qualification (EEQ); Review of Licensees' Resolution of Outstanding
Issues from NRC Equipment Envirommental Qualification Safety
Evaluation Reports (SER) and TMI Action Plan Installed Equipment;
Larolina Power & Light Company, H. B. Robinson Steam Electric Plant
Uni¢ No. 2; Pevision 1

FRC, Ol1-Feb-82

Request for Additional Information: Equipment Environmental
Qualification (EEQ); Review of Licensees' Resolution of Outstanding
Issues from NRC Equipment Enviromnmental Qualification Safety
Evaluation Reports (SER) and TMI Action Plan Installed Equipment;
Carolina Power & Light Company, H. B. Robinson Steam Electric Plant
Unit No. 2; Revision 2

FRC, 07-Apr-82

C. J. Crane and J. A. Murphy

Telecon with J. Sheppard and B. Schwager, CPL. Subject: Request
for Additional Information

FRC, 21-Jul-81
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PLANT GENERIC REFERENCES

606. C. V. Fields
Fan Cooler Motor Unit Test
Westinghouse, 00-Apr-72
WCAP-7829

637. J. Locante and E. G. Igne
Topical Report: Environmental Testing of Engineered
Safety Features Related Equipment (NSSS -
Nonstandard Scope). Volumes 1 and II.
Westinghouse, 00-Sep-70
WCAP-7744

639. J. Locante
Topical Report: Environmental Testing of Engineered
Safety Features Related Equipment
(NSSS - Nonstandard Scope). Volumes I and II.
Westinghouse, 00-Dec-70
WCAP-7410-L, Proprietary

640, C. V. Fields
Fan Cooler Motor Unit Test
Westinghouse, 00-Jan-69
WCAP-9003, Proprietary

645. J. P. Waggener and L. E. Witcher
Qualification Tests of Pressure and Differential
Pressure Transmitters Under Simulated Post=Accident
Nuclear Reactor Containment Environmental Conditions
FIRL, 00-Nov-69
F-C2639

649. Qualification Tests of Solenoid Valves by Environmental Ex-
posure to Elevated Temperature, Radiation, Wear Aging, Seis-
mic Simulation, Vibration Endurance, Accident Radiation ...
Isomedix Inc., 00=Jul-79
AQS21678/TR, Rev. A, Proprietary

662. T. Hess, Jr.
Qualification Type Test Report: Limitorque Valve
Actuators for Class lE Service Outside Primary
Containment in Nuclear Power Station Service
Limitorque Corp., 28-May-76
B0003
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663. S. P. Carfagno, L. E. Witcher, and W. H. Steigelmann
Qualification Test of Limitorque Valve Actuator
in a Steam Environment
FIRL, 00-Feb-72
F-C3271, Proprietary

677. Report: Qualification Tests of Electric Cables Under
Conditions Simulating Normal Reactor Containment
Service and a Loss-of-Coolant Accident
FIRL, 00-Nov-73
F-C3683

687. A. E. Ellis and R. B. Miller
Environmental Qualification of Safety Related
Class lE Process Instrumentation
Westinghouse, 00-Sep-77
WCAP-9157, Proprietary

688. R. M. Satterfield
Letter to J. F. Stolz, NRC. Subject:Westinghouse
Topical Report WCAP-9157
USNRC, 28-Sep-79

815. L. E. Witcher and D. V. Paulson
Tests of Raychem Thermofit Insulation Systems Under
Simultaneous Exposure to Heat, Gamma Radiation, Steam,
and Chemical Spray While Electrically Energized
FIRL, 00-Jan-75
F-C4033-3

1391. G. S. Buettner and J. R. Marth
Qualification of Firewall III, Class 1E
Electrical Cables
Rockbestos Co., 07-Jul-77

1596. S. H. Wood and L. S. Eytel
Nuclear Qualification Test Procedure... For Babcock and
Wilcox Valve Monitoring System
Approved Engineering Test Lab, 07-Jan-81
QTP 548-8955, Rev. A

1764. H. Nordeen

Qualification Test Report for Rosemount Pressure Transmitter
Model 1153 Series A

Rosemount Inc., 23-Mar-78

3788
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1888.

2068.

2096.

2818.

2850.

3184.

4281.

4282.
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N. M. Burstein and L. E. Witcher

Technical Report: Test of a Liquid Level Sensor Under Condi-
tions Simulating a Loss-of-Coolant Accident withia the
Containment of a Nuclear Power Generating Station

FIRL, 00-Mar-74

F-C3834

Supplementary Test of a Liquid Level Sensor Under Conditions
Simulating a Loss-of-Cooclant Accident within the Containmeant
of a Nuclear Power Generating Station

"IRL, 00-Mar-74

F-C3834, Suppl.

AMP Radiation Resistant PIDG Terminals
AMP Incorporated, 01-Oct~78
110-11002 (formerly GPR 575-98)

A. Bereza

Qualification Tests for a Modular Penetration 5" Diameter
(Prototype Bl)

lestinghouse, 12-Nov-73

AB-11/12/73

S. P. Carfagno and L. E. Witcher

Technical Report: Test of Electrical Cables under Simulated
Post-Accident Reactor Containment Service

FIRL, 00-0Oct-70

F-C2935, Proprietary

Qualification Specification for Automatic Switch Co. (ASCO)
of Florham Park, N. J. for Solenoid Valves

Isomedix Inc.

AQS-21678/Rev. B

G. Butterworth and R. B. Miller

Methodology for Qualifying Westinghouse WRD Supplied NSSS
Safety Related Electrical Equipment

Westinghouse, 00-Feb-79

WCAP-8587, Rev. 2

k. E. Fleming

LOCA Qualification of Kerite 1000 Volt FR/FR Control Cabls,
Pilgrim Nuclear Power Station
Kerite Co., 18-Jul-80

R. E. Fleming

LOCA Qualification of Kerite 1000 Volt HTK/FR Power Cable,
Pilgrim Nuclear Power Station
Kerite Co., 18-Jul-80
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4423. H. Nordeen
Nuclear Steam Test Performance Evaluation; Model 1153 GA9
Rosemount Inc., 24-Aug-78
37821, Rev. B
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APPENDIX A -~ ENVIRONMENTAL SERVICE CUNDITIONS

This appendix contains a summary of the information concerning expected
environmental service conditions in various plant locations, as provided in
References 17 and ?9. Figure A-1 depicts the arrangement of the reactor

containment and defines specific locations where radiation levels are measured.

Based on these considerations, each equipment item was evaluated with

respect to the environmental service conditions presented in this appendix.

Within Containment

Normal Operation [17]

Temperature:
At full power 120°F (specified maximum)
At shutdown 88°F (estimated)
Average 115°F*

Radiation:

See Figure A-1, Figure A~6, and Table A-2.
The following are typical nuclear radiation exposures:

Components physically 200 rd/h
contacting the RC loop

Components in ¢ _.ose 50 rd/h
proximity to RC loop

Components outside RC loop 0.1 rd/h
compartment shield (crane) wall

*This value is based on a plant availability of 84Z and "is conservative
because the temperature is maintained below the specified maximum temperature
during operation.”

A-1
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Accident Conditions

For PWR plants, the Guidelines (Section 4) state that the environmental
service conditions inside containment for the loss-of-coolant accident (LOCA)
should be established by the Licensee based on the Final Safety Analysis Report
(FSAR) analysis. In addition, for plants equipped with automatic containment
spray systems not subject to single component failure or delayed initiation,
the Guidelines state that equipment qualified for the LOCA environment is also
considered qualified for the postulated main-steam~line-break accident (MSLB).
The design of the H. B. Robinson Unit 2 plant satisfies these criteria.

In addition, the Licensee has stated the following with regard to the
environmental parameters used for the assessment of qualification of equipment

inside containment [20]:

"The SER requires the licensee to verify that the containment spray
system is not subjected to a disabling single-component failure and
therefore satisfies the requirements of Section 4.2.1 of the DOR
Guidelines. H. B. Robinson FSAR Section 6.4.3, Design Evaluation,
describes the capabilities of the containment spray system and addresses
the single failure analysis for this system within Table 6.4~4 entitled,
Single Failure Analysis - Containment Spray System, (See Appendi A).

As this system is not subject to a single component failure affecting its
performance the MSLB accident enviromment is not the limiting parameter
for qualification per the DOR Guidelines Section 4.2.1. To further
support this conclusion a study performed for NRC IE Bulletin 80-04,
Analysis of a PWR Main Steam Line Break with Continued Feedwater Addition
indicates a maximum containment pressure of 34.4 psig and a temperature
of 257°F for the feedwater augmented MSLB."

With respect to in-containment temperature/pressure profiles, the

Licensee stated [20]:

"The SER questions the pressure value as stated in our submittals and
found within the H. B. Robinson FSAR. Apparently, a comparison with
other plants' specified pressure values is used as the basis for this
questioning. As reported in our prior responses to IE Bulletin 79-01B,
the H. B. Robinson containment volume is 2.1 x 100 ft3. This
effectively accounts for both a lower pressure value and radiation level
when defining LOCA parameters. Therefore, it is not practical to use
comparisons in determining H. B. Robinson adequacy. Our FSAR has been
reviewed by the U. S. Atomic Energy Commission and after several

- A-2
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exchanges requiring amendments to this document, a Safety Evaluation
Report was issued on May 18, 1970 accepting the LOCA evaluation as
presented for operation. Further review of LOCA conditions was performed
by the AEC when the plant request=d permission to increase power. A
Safety Evaluation Report was issued on May 20, 1974 accepting the LOCA
conditions and approving power increase. Per the DOR Guidelines Section
4.1.1 Service Conditions Inside Containment for a Loss of Coolant
Accident (LOCA), Temperature and Pressure Steam Conditions, the FSAR
analysis for containment temperature and pressure conditions is used for
establishing the qualification of electrical equipment located within
containment.

The service condition analysis was performed by Westinghouse Electric
Company and the method utilized was reported to the AEC and subsequently
enclosed as a Status Report by the Directorate of Licensing, dated
October 15, 1974 within the Safety Evaluation Report by the Directorate
of Licensing, U.S. Atomic Energy Commission for CP&L H. B. Robinson Unit
#2, dated December 27, 1974. See Appendix B, Westinghouse ECCS
Evaluation Model).

Of further note, the H. B. Robinson calculated maximum pressure
associated with a double-ended break is 38 psig (peaking at 12 seconds
after LOCA and reducing to 32 psig after 3000 seconds). The stated 42
psig within our IE Bulletin 79-01B responses refers to the containment
design pressure; therefore, a margin of approximately 112 above the
conservative value of the hlowdown peaks is available. H. B. Robinson
Unit 2 FSAR, Section 14.3.4, Containment Integrity Evaluation, contains
data and parameters associated with containment pressure. See Figure
14.3.4~2, Containment Pressure Transients for a Range of Break Sizes,
Figure 14.3.4~4, Structural Hea:c Transfer Coefficient, and Figure
14.2.4-6, Containment Capability Study, All Available Energy for graphic
presentation of H. B. Robinson LOCA profiles.

Per the above, we do not believe it is justified to recalculate the LOCA
pressure and temperature profiles. The conservatisms involved with the
values and the tested values for equipment as recorded on the System
Component Evaluation Work Sheets indicate there are no conflicting or
questionable pressure and/or temperature values involved.

Addressing stratification within Containment, the upper regions where
stratification may affect temperature do not contain any instrumentation
or equipment related to IE Bulletin 79-01B. Only the containment fans
are located on the crane deck level (elevation 275') and their test
temperature exceeds LOCA temperature by 162 (112 if the saturation
temperature associated with LOCA is considered)."

A;~ A=3
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Temperature Figure A-2

Pressure Figure A-3

Pressure (Transients) Figure A-4

Pressure (Available Energy) Figure A-5

Humidity 1002 (nominal)

Spray Solution of sodium hydroxide and
boric acid in water (see note 1)

Radiation See Table A-1, Note 2,
Figure A-7, and Figure A-8

Flood Depth 3.2 feet (elev. 231.2 feet)

Note 1:

"The chemical spray consists of sodium hydroxide, boric acid, and
refueling water. Mixing of the refueling water from the refueling water
storage tank, the boric acid from the boric acid tank, the borated water
contained within the accumulators, and primary coolant will bring the
weight percent solution caustic and 1.7 weight percent boric acid. This
maintains a pH of at least 9.3. Spray additive educators are designed to
provide enough sodium hydroxide in the mixture so as not to exceed pH 10
during the injection phase."

Note 2:

With respect to radiation inside containment, the Licensee stated [20]:

"The SER second paragraph for Section 3.8 states that the values
submitted within CP&L's H. B. Robinson 90-day response do not envelop the
DOR Guidelines (4 x 107 rads) requirement and therefore are not
acceptable.

Radiation values listed on the submitted S:stem Component Evaluation Work
Sheets within the specification column reflect a series of calculations
based upon containment volume, internal shielding, and instrumentation/
equipment location. These calculations follow the procedures referenced
as acceptable in Lhe DOR Guidelines and provided within Appendix B.
Sample calculations and representative nomngram use were presented as
Appendix A within CP&L 90-day submittals; Rev. O, Rev. 1, Rev. 2, a.d
Rev. 3.

Of note is the reduced level radiation number due to oversized
containmentvolume (2.1 x 108 £t3) and shield wall thickness (36

inches) when using the nomograms. Each instrument or equipment ase
represented on the work sheets was dimensioned by level within
containment or Reactor Auxiliary Building and located by compartment or
shield wall to determine the maximum radiation level experienced under
LOCA conditions. This figure was added to the normal operating radiation
dose (40 year life) and a margin assigned. Section 1.3.2 of the

H. B. Robinson 90-day Rev. 3 report provides additional insight into the
assigned radiation levels. Individual dosages used on the work sheets

- A4
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are summarized and listed in Table 1.3.3 of the above mentiorned report.
For review purposes, response submitted figures and tables are included
in this section to aid in evaluation of our radiation assignments.

When operating time for equipment/instrumentation was less than one (1)
hour, a minimum of one (1) hour was picked for establishing dosage
reduction based on the nomogram entitled 30 Day Dose Connection Factor
vs. Time Required to Remain Functional (HRS). This should establish
sufficient margin and encompass existing test data.

For items located close to sump water flooding levels an additional
radiation dosage was assigned based on actual operating time. As stated
in Table 1.3.3 Notes (8) & (9), data used can be found in NUREG-0588,
Appendix D, Table D-8, Containment Sump Gamma Dose Rates and Integrated
Dose Versus Time.

Beta radiation was considered using Appendix C, Table D-6, Beta Dose
Rates and Integrated Doses at the Containment Center Versus Time in Air.
Based on the time of operation, equipment location, shield wall
absorption, compartment wall absorption, insulation thickness,
instrumentation housing absorption, motor case shielding, et. al., beta
contribution is less than 10%2 of the total gamma dose experienced by the
listed equipment. This is a conservative assumption based on the DOR
Guidelines requirement of the beta dose to be less than or equal to 102
of the total gamma dose to which an item of equipment has been qualified.

The above is the basis, assumptioas, and basic analysis of the option
chosen to justify the choice of lower service conditions than the
generalized screening radiation service value stated in the SER and
presented at the NRC 79-01B meeting held in Bethesda, Maryland on July
7-10, 1981. Sample calculations as included in our 90-day, Revision 3
response to IE Bulletin 79-01B are repeated as Appendix C of this report.

Outside Containment

With respect to environmental service conditioas outside containment, the

Licensee stated [20]:

o "As stated in th: SER, ambient temperature conditicns have been used
in some areas outside containment. As H. B. Robinson 2 has master
listed equipment located on the turbine deck which is an open air
area, it is impractical to utilize an arbitrary value such as ambient
saturation temperature for qualification purposes. Therefore, the
System Component Work Sheets listing turbine Deck Area location will
not be summarily revised.

Considering the Auxiliary Building, the following quote from the
Report entitled: H. B. Robinson No. 2 Postulated Pipe Failure
Analysis Outside of Containment, Section 10.0 Description of
Compartment Environmental Effects Arnalysis, indicates only one

/r\ A"S
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enclosed volume subject to pressure and temperature buildup following
rupture. This is the pipe penetration gallery. An analysis indicates
a calculated pressure buildup of 0.2 psi and a maximum temperature
increase of 2.4°F. This consequ<nce is *he result of the limiting
postulated steam generator blowdown line rupture. These limiting
envirormental conditions will have no effect on the structural
adequacy o! the auxiliary building or on plant operation. It would be
arbitrary to assume the ambient saturation temperature for equipment
qualification purposes. Review of the System Component Work Sheets
designated within the Reactor Auxiliary Building show qualification
temperatures well in excess of the area requirement. Therefore, the
System Component Work Sheets for the Reactor Auxiliary Building will
not be changed to reflect a screening number when actual conditions
have been calculated.”

o "Temperature in the control room and electronic equipment areas is
maintained at 70°F + 10°F by air conditioning. When considered over
the plant life, the down time of air conditioning is negligible.
Therefore, the 40 year average ambient temperature of these areas is
less than 80°F.

For other areas outside containment in which safety related equipment
may be located such as the auxiliary building the ambient temperature
is subject to seasonal variation. The estimated 40 year average
ambient temperature is 85°F in these areas. This estimate assumes
100°F summer and 70°F winter temperatures.

Normal radiation in the control and electronic equipment rooms is less
than 0.2 milli-rad per hour and is therefore insignificant and does
not degrade any component over the 40 year plant life. The radiation
environment at majority of other Class lE equipment locations outside
the containment is correspondingly insignificant. However, the
radiation parameters will be considered in the qualification of any
additional Class lE equipment which may be located in a significant
radiation field [17]."

Pipe Penetration Gallery (Auxiliary Building)

Temperature Ambient + 2.4°F
Pressure Ambient + 0.2 psi
- A6
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1976

Year

1977

1978

1979

Containment Radiation Level Measurements

CV Operating Deck (pressurizer)

CV Lower Level Polar Crane Wall
(Regen. Heat Exchanger)

CV Second Level - Seal Table Room

Reactor Coolant Pump BAY-A
Reactor Coolant Pump BAY-B
Reactor Coolant Pump BAY-C

Notes:

1 No data recorded for the
year 1976

. Known data

. _+ Extrapolated data
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Table A-l. Equipment Total Radiation Accumulation [17]
EQUIPMENT TOTAL RADIATION AC “UMULATION 3Y LOCATION

AND LOCA OPERATING TIME TER-C5257-511
Component fLocacion | Level(ft)|Time Of | Kadtaciom fxp.| Accidene?) | rarmia |Toral Aacicipeces
(Approx.)| Operation | (40 yrs) (L) iacion Exp. | (101) Kadiacion Expesure|
s | o ps | s 2.3 2107 9.5 = 10° - il
reaas® | o n.s |30 2.3 210’ 9.5 = 10° - R
rrase® | o ws | 20w 2.3 210 9.5 x 10° - 1.0 = o RI,RZ
rnasr® | o p1.s | 0] 232107 9.5 x 10° - P st
Preass o 1.3 | 20 ] 2.3 2107 9.3 2 10° - PR
LT-474 = 233 | 1oar 2.3 x 10° 33zt [3se10®| 3.8210°
L1473 5 33 1 DAY 2.3 5 10° 3sx10® |13 38x10°
LT-476 = 233 1 DAY 2.3 = 10° ss10® [sx10®| 3.0x10°
L1477 o Pop) 1oAY 2.3z 10° 3210 [sxi0®| 3.8210°
L7484 - m 1 DAY 2.3 = 10° nsz10® [sx10®| 2.8212°
L1483 @ 3 1 v 2.3 2 10° .52 [3sx10®| 2.8x10°
LT-486 o 13 roar | 23310 | 3sx20® sz’ dsaxaed
LT-487 o 23 1 At .32 10° 3.5210° [sx10®| 382200
LT-49 = m 1 A7 2.3 3 10° .sx10® [3s210°| 3.8x10°
L1493 o 3 1 oAt .32 10° L3100 [3sx10°| 3.8110°
LT-496 o n3 1 DAY .35 10 15210 [Bsx10®| 38s10*
L2497 o 3 1 DAY 2.3 2 10° 1.3210® [nsx10®| 3.0:10°
wa® | o 230 o | 2.3 10° 9.5 x 10° - 9.5 = 10°
tr-ss0® | o 20 sornn’® | 2.3 ¢ 10° 9.5 2 10° - 9.5 x 10 R?
1r41® | o 30 or{® | 2.3 2 10° 9.5 2 10° . 9.5 & 10
rr-47e @ 2.5 | 1oar 2.3 x 10° 33210 [35310®] s.0s10°®
rT-47s = 231.5 | 1oar 2.3 % 10° ssne® [sssi®]| sosrt™
rr-as v mis | soar | 23210 | s5a10® [nse10®| so.maet® R2
rr-8s o 21.5 | 1oar 2.3 2 10° 3sa10® [s3s10®] s.0s10®
rT-ase ) 1315 | 1oar 2.1 = 10° 39210 [35s10®| 502108
rT-493 = 213 | 1oar 2.3 % 10° 23x10® [3su1e®] 502100
rr-340 s %0 30 DAYS —— 1.0 = 10‘::: 102100 1.1x10®
rr-941 ws | 230 30 DATS . 1.0x20® |tox10'| 11x10*
’T-93e wms | 20 30 DAYS - Lot hoswtl Liswt
rr-940 s | 20 30 DATS . 1onts loswt! siere
Pr-9e) ws | 20 30 DAYS - 1.0 m‘m Lox 0’| 11x1
oy
v-266a = WL 1w, 2.3 » 10° 95210 [9.5210%} 1.0c10°
v-a660 - w1 L. 1.3 % 10° 9.5 210 [9.5210*] 1.0x10*
veed “us w1 30 DAYS . 1.0e10® |t.0x10®| 1.1=10*
Ve TheA = 10 sl 2.3 < 10? 9.5 3 10° . 9.5 = 10°
VaTesn v %0 s el 13 0 10? .5« 10° - .5 ¢ 10°

. FIGURE SUPPLIED
uwt?rink!in Research Center A=13 BY THE UCENSEE

A Dvision of The Frankiin institute



T.ble A-lt (Cont-)

EQUIPMENT TOTAL RADIATION ACCUMULATION BY LOCATION TER-C5257-511
"AND LOCA OPERATING TIME

Component JLocaction | Level(fz)| Time Of Radiation Exp Acc idene (3) Margin [Tocal Anclcipated
(Approx. )| Operacion | (40 ves)(d lation Exp. (102) diatlion Exposure
V-460A AR 12 | 10 nars - 1.0 2 20° | 1.0 2 10%] 1.1 10°
v-4608 s 212 | 30 oArs - 1.0 10% | 1.0210% 1.1x10°
T-861A Yy 212 | 30 oars . 1.ox10% 1.1 210° L1 10®
v-4613 s 212 | 30 oars - 1.0x10% [1.1210% 1.1x10°
v-863A ma | 2 |20 oars - .ox10® |11 x10° 1.1 x10®
v-8638 s 12 |0 s o 1.0x10% | 11220 1.1x10°
cve-181 s %0 |30 oars - 1.0x10% |1.1216% 11x10®
S0LENOIDS
V12-7 o 23 | suf| 23218 9.5 x 10° - 2.5 x 10°
712-9 ~ 25 | s 23210 9.5 x 10° . 9.5 x 10°
n-u o m | s 25200 | ssedd - | szl
v12-13 o m sa™®| 13210 9.5 x 10° - 9.5 x 10°
MOTORS
-l o s | 3ms. 1.9 = 10% 3.1 2120° [3.1210° 2.4 10
-2 o s | 3 ms. 1.9 x 0% 3.0 20% [ 3.2 210°] 2.4210°
a1 - vs | 3 ms. 1.9 = 107 3.1220° |31 210% 3.4210°
e o s | 3ms. 1.9 = 10% 1.1x10% |3.1210° 3.4210°
ELECTRICAL
: 3 3
Type 2 ov | 234 -246 | 30 cars 2.3 % 10 - - 1.4 = i0
IDFEMTURE
LLDENTS
s o)
TR-4128 o 3 M 1.1 = 10 - - 1.5 = 10
(s)
24120 o 3 m 1.1 = 10% - . 1.5 = 107
s
24123 o 243 I3 1.1 = 10° - - 1.5 = 107
3
24220 o 43 m 1.1 = 10* . - 1.5 = 107 -
4123 - 43 m 1.1 = 10% - - 1.5 = 10
" 29
4120 = 3 m 1.1 x 10 - - 1.5 10
u)mhu‘ from plast daca (See Table 1.13.1)
(nlnu—c located (n ilnstrument cabisets,
) caleulation Sased on 1T Sullerin 79-013, Appendix B. OUARTS/GCRAPES, Procedures for tvalusciag
Casma Radiacion Service Conditions.
“)Qnulcmn per I Sulletin 79-018, Appendix 8 allow calculatiom to & ainieus of 1 hour
, wxposurs. This [lgure Ls conservative-—no sargin required. .
(”Toul Integrated Wdiation for sccident condition (30 daye) per IZ 3ullecin 79-013, Apnendix 3.
CUARTS/CRAPNS. ‘
4
)Calcuuuou based on Accident Radiaction figure = 2 x 107 RADS ,
(7)“ required for DBE-~used only for outside containment ““L3 protectionm.
("!uxun- wded 7.9 x LUTRADS for | hour toral iagexrarod gosma doee at the surface of
concalnment sump water ( l‘ot Appeniix 0, Tuble D=4, NURKC 0%38). - RZ
”!nﬁm vdded 1.15 x 10 DS for | dav tutal iacesrated cosma dose at the surface of
contatnment sump witer ( Per \poendix O, Tudle D=4, WUKI G 0%48) .

- pET FIGURE SUPPLIED
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A Division: of The Franidin institute



Table A-2. Calculated Radiation Accumulation

H. B. ROBINSON CALCULATED RADIATION ACCUMULATION

TER-C5257-511

y 2
arEa ) w. acame. @ |40 w. acctn) ELEV.(fe) | | R!
1. CV Operating Deck (Pressurizer) (4.8 x 100 1.9 x 102 280
2. CV Lower Level Polar Crane 3.7 10l 2:3 % 103 233
2
3. CV Second Level-Seal Table Rm. (8.5 x 10o 3.4 x 10 254
#. Reactor Coolant Pump - Bay A 1.1 % 106 4.4 x 105 243
5. Reactor Coolant Pump - Bay B |2.8 x 10° 1.1 x 10° 243
F. Reactor Coclant Pump - Bay C 9.6 x 103 3.9 = 10s 243
3(3) S(3)
ITrd % 10 2.9 10 l
(1) See figure 1.3.1 for locatioms.
(2) Calculatioms ian (RADs)
(3) Total Containment (Averaged)
TABLE 1.3.2
REACTOR COOLANT SYSTEM DOSES
LOCATION DOSE r/hr
PIPE CENTER 820
PIPE ID 470
PIPE OD 200
GENERAL AREA - 50
FIGURE SUPPLIED
B8Y THE LICENSEE

T
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APPENDIX B - LISTING OF SAFETY-RELATED ELECTRICAL EQUIPMENT

The following table lists the groupings of safety-related electrical
equipment items for the H. B. Robinson Unit 2 Nuclear Power Plant. Equipment
items provided in the table are used in the detailed equipment environnent;l
qualification evaluation presented in Section 4.4 and summarized in Section

4.2. This table was generated from the lists of equipment provided by the
Licensee [15, 20].

The Licensee identified an extensive list of safety-related electrical
equipment in various locations of the plant. The equipment listed by the
Licensee was analyzed, and all identical equipment located within plant areas
that are exposed to the same environmental service conditions was grouped
together and designated an "equipment item.” In this report, the term
“"equipment item” refers to a specific type of electrical equipment, designated
by manufacturer and model, which is representative of all identical equipment
in a plant area exposed to the same environmental service conditions (e.g.,
Flow Transmitter, Fischer & Porter, Model 10B2496, located within containment).
This analysis resulted in a reduced listing of equipment (equipment items)
that formed the basis for the review. This appendix contains the tabulation
of the equipment items, locations, function, plant identification numbers,

required operating time, and applicable qualification documentation references.

4qf5=\ B-1
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EQUIPMENT ITEM NO. 1 (TMI ACTION PLAN ITEM II.E.4.2)
SOLENOID VALVE LOCATED IN THE REACTOR AUXILIARY BLDG.
ASCO MODEL LB8320A185

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 1

LICENSEE REFERENCE(S): 2850

FUNCTION (PLANT 1ID): FUNCTION AND PLANT ID NOT STATED
LICENSEE SUBMITTAL: SCEW(S): 8 OF 15 [15]

EQUIPMENT ITEM NO. 2

SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 283'0"

ASCO MODEL NP831665E

REQUIRED OPERATING TIME: 5 MINUTES

TER CHECKSHEET NO. 2

LICENSEE REFERENCE(S): 40, 649

FUNCTION (PLANT ID): NOT STATED (Vi2-7, -9, =11, -13; CVC-200A, B, C)

=

LICENSEE SUBMITTAL: SCEW(S): 20 OF 25 [20]

EQUIPMENT ITEM NO. 3

SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 283'0"

ASCO MODEL NP8316E35E

REQUIRED OPERATING TIME: 5 MINUTES

TER CHECKSHEET NO. 3

LICENSEE REFERENCE(S): 40, 649

FUNCTION (PLANT ID): NOT STATED (V12-7, -9, =11, -13; CVC-200A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 20 OF 25 [20]

EQUIPMENT ITEM NO. 4

SOLENOID VALVE LOCATED IN THE CCNTAINMENT, ELEV. 283'0"

ASCO MODEL 2063812U

REQUIRED OPERATING TIME: 5 MINUTES

TER CHECKSHEET NO. 4

LICENSEE REFERENCE(S): 40, 649

FUNCTION (PLANT ID): NOT STATED (V12-7, -9, =11, -13; CVC-200A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 20 OF 25 [20]

EQUIPMENT ITEM NO. 5

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT, ELEV. 241'0"
LIMITORQUE MODEL SMBOO WITH PEERLESS MOTOR, CLASS B INSULATION
REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO. 5

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES HOT LEG INJECTION VALVES (V-866A, B)
LICENSEE SUBMITTAL: SCEW(S): 6 OF 25 [20]

Franklin Research Center
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EQUIPMENT ITEM NO. 6

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT, ELEV. 245'

LIMITORQUE MODEL SMB3 WITH RELIANCE MOTOR, CLASS H INSULATION; MOTOR BRAKE,
CLASS B INSULATION

REQUIRED OPERATING TIME: 5 MINUTES

TER CHECKSHEET NO. 9

LICENSEE REFERENCE(S):- 637, 639

FUNCTION (PLANT ID): ACTUATES REACTOR CORE DELUGE VALVES (V-744A, B)

LICENSEE SUBMITT'.: SCEW(S): 9 OF 25 [20]

EQUIPMENT ITEM NO. 7

MOTORIZED VALVE ACTUATOR LOCATED IN THE REACTOR AUXILIARY BLDG.

LIMITORQUE MODEL SMBOO

REQUTRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 7

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES HOT LEG INJECTION BORON INJECTION VALVE (V869)

LICENSEE SUBMITTAL: SCEW(S): 7 OF 25 [20]

FUNCTION (PLANT ID): ACTUATES RHR DISCHARGE TO SI SPRAY SYSTEM VALVES
(V863A, B)

LICENSEE SUBMITTAL: SCEW(S): 12 OF 25 [20]

FUNCTION (PLANT ID): ACTUATES REACTOR COOLANT PUMP SEAL WATER RETURN VALVE
(cvc-381)

LICENSEE SUBMITTAL: SCEW(S): 23 OF 25 [20]

EQUIPMENT ITEM NO. 8
MOTORIZED VALVE ACTUATOR LOCATED IN THE REACTOR AUXILIARY BLDG.
LIMITORQUE MODEL SMB1

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 8

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): ACTUATES CV SUMP TO RHR SUCTION VALVES (V860A, B)
LICENSEE SUBMITTAL: SCEW(S): 10 OF 25 [20]

FUNCTION (PLANT ID): ACTUATES CV SUMP TO RHR SUCTION VALVES (V861A, B)
LICENSEE SUBMITTAL: SCEW(S): 11 OF 25 [20]

EQUIPMENT ITEM NO. 9

FLOW TRANSMITTER LOCATED IN THE REACTOR AUXILIARY BLDG.

FISCHER AND PORTER MODEL 10B2496PBBABBB

REQUIRED OPERATING TIME: 30 DAYS

TER CHECKSHEET NO. 9

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): MONITORS SAFETY INJECTION HEADER HOT LEG FLOW (FT-94C)
LICENSEE SUBMITTAL: SCEW(S): 1 OF 25 [20]

FUNCTION (PLANT ID): MONITORS SAFETY INJECTION HEADER HOT LEG FLOW (FT-943)
LICENSEE SUBMITTAL: SCEW(S): 2 OF 25 [20]

s
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EQUIPMENT ITEM NO. 10

PRESSURE TRANSMITTER LOCATED IN THE REACTOR AUXILIARY BLDG.

FISCHER AND PORTER MODEL 50EP1041BCXA

REQUIRED OPERATING TIME: 30 DAYS

TER CHECKSHEET NO. 10

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): BOPON INJECTION TANK HEADER PRESSURE (PT-934)
LICENSEE SUBMITTAL: SCEW(S): 3 OF 25 [20]

FUNCTION (PV.ANT ID): SAFETY INJECTION TANK HEADER PRESSURE (PT-943)
LICENSEE SUBMITTAL: SCEW(S): 5 OF 25 [20]

EQUIPMENT ITEM NO. 11

PRESSURE TRANSMITTER LOCATED IN THE REACTOR AUXILIARY BLDG.

FISCHER AND PORTER MODEL 50EP1041

RTQUIRED OPERATING TIME: 30 DAYS

{ER CHECKSHEET NO. 11

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): SAFETY INJECTION HOT LEG HEADER PRESSURE (PT-940)
LICENSEE SUBMITTAL: SCEW(S): 4 OF 25 [20]

EQUIPMENT ITEM NO. 12

PPESSURE TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153A

REQUIRED OPERATING TIME: 30 MIN (TABLE 1.3.3)

TER CHECKSHEET NO. 12

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (¥ZANT ID): PRESSURIZER PRESSURE CONTROL SILJAL (FT-444)

FUNCTION (PLAXT 1D,: PRESSURIZER PRESSUSE SIGNAL "OR SIS INITIATION (PT-455)
FUNCTION (PLANT ID): FUNCTION NOT STATED (PT-445, =456, -457)

LICENSEE SUBMITTAL: SCEW(S): 19 OF 25 [20]

EQUIPMENT ITEM NO. 13

LEVEL TRANSMITTER LOCATED IN THE CONT..INMENT

ROSEMOUNT MODEL 1153A

REQUIRED OPERATING TIME: 30 MIN

TER CHECKSHEET NO. 13

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (PLANT ID): NOT STATED (LT-475, =476, -485, =486, =495, =496, -497)

FUNCTION (PLANT [D): MONITORS STEAM GENERATOR A NARROW RANGE LEVEL (LT=474)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR A WIDE RANGE LEVEL (LT=477)

FUNCTION (PLANT ID): MCNITORS STEAM GENERATOR B NARROW RANGE LEVEL (LT-484)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR B WIDE RANGE LEVEL (LT-487)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR C NARROW RANGE LEVEL (LT=494)

FUNCTION (PLANT ID): MONITORS STEAM GENERATOR C WIDE RANGE LEVEL (LT=491)

FUNCTION (PLANT ID): MONITOR® PRESSURIZER LEVEL AND ACTUATES SIS (LT-459,
460, - 51)

LICENSEE SUBMITTAL: SCEW(S): 19 OF 25 [20]

o
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EQUIPMENT ITEM NO. 14

FLOW TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153A

REQUIRED OPERATING TIME: 1 HOUR TO 1 DAY

TER CHECKSHEET NO. 14

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (PLANT ID): MONITORS MAIN STEAM FLOW LOOP A (FT-474, =475)
FUNCTION (PLANT ID): MONITORS MAIN STEAM FLOW LOOP B (FT-484, -485)
FUNCTION (PLANT ID): MONITORS MAIN STEAM FLOW LOOP C (FT-494, -495)
LICENSEE SUBMITTAL: SCEW(S): 19 OF 25 [20]

EQUIPMENT ITEM NO. 15 (TMI ACTION PLAN ITLM II.F.2)

PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT

ROSEMOUNT MODEL 1153GA9

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 15

LICENSEE REFERENCE(S): 1764, 4423

FUNCTION (PLANT ID): DETECTION OF INADEQUATE CORE COOLING (PT-500,
LICENSEE SUBMITTAL: SCEW(S): 6 OF 15 [15]

EQUIPMENT ITEM NO. 16 (TMI ACTION PLAN ITEM II.F.1l.5)

LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT

GEMS MODEL XM52495

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 16

LICENSEE REFERENCE(S): 1887

FUNCTION (PLANT ID): CONTAINMENT SUMP WATER LEVEL (LT-801A, B, C, D)
LICENSEE SUBMITTAL: SCEW(S): 12 of 15 [15]

EQUIPMENT ITEM NO. 17

LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT

GEMS MODEL XM36495

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 17

LICENSEE REFERENCE(S): 1887

FUNCTION (PLANT ID): CONTAINMENT SUMP WATER LEVEL (LT-802A, B, C, D)
LICENSEE SUBMITTAL: SCEW(S): 13 of 15 [15]
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EQUIPMENT ITEM NO. 18

TEMPERATURE ELEMENT LOCATED IN THE CONTAINMENT, ELEV. 243'Q0"

ROSEMOUNT MODEL 176KF

REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO. 18

LICENSEE REFERENCE(S): 687

FUNCTION (PLANT ID): MAIN STEAM LINE BREAK DETECTION, LOOP 1 (TE-412B, D)
LICENSEE SUBMITTAL: SCEW(S): 14 OF 25 ([20]

FUNCTION (PLANT ID): MAIN STEAM LINE BREAK DETECTION, LOOP 2 (TE-422B, D)
LICENSEE SUBMITTAL: SCEW(S): 15 OF 25 [(20]

FUNCTION (PLANT ID): MAIN STEAM LINE BREAK DETECTION, LOOP 3 (TE-432B, D)
LICENSEE SUBMITTAL: SCEW(S): 16 OF 25 [20]

EQUIPMENT ITEM NO. 19

LEVEL SWITCH LOCATED IN THE CONTAINMENT, ELEV. 228'0"

MADISON MODEL 5602

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 19

LICENSEE REFERENCE(S): NOT CITED

FUNCTION (PLANT ID): CONTAINMENT SUMP WATER LEVEL MEASUREMENT (LS-1925A, B)
LICENSEE SUBMITTAL: SCEW(S): 8 OF 25 [20]

EQUIPMENT ITEM NO. 20 (TMI ACTION PLAN ITEM II.D.3)
ACCELEROMETER LOCATED IN THE CONTAINMENT

ENDEVCO MODEL 2273AM20

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 20

LICENSEE REFERENCE(S): 1596

FUNCTION (PLANT ID): NOT STATED (A, B, C)

LICENSEE SUBMITTAL: SCEW(S): 2 OF 15 [15]

EQUIPMENT ITEM NO. 7?1 (TMI ACTION PLAN ITEM II.D.3)
AMPLIFIER LOCATED IN THE CONTAINMENT

UNHOLTZ-DICKIE MODeL 22CA2TR

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 21

LICENSEE REFERENCE(S): 1596

FUNCTION (PLANT ID): NOT STATED (A, B, C)

LICENSEE SUBMITTAL: SCEW(S): 3 OF 15 [15]
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EQUIPMENT ITEM NO. 22

ELECTRIC MOTOR LOCATED IN THE REACTOR AUXILIARY BLDG.
WESTINGHOUSE MODEL 506UPZ

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 22

LICENSEE REFERENCE(S): 606, 3184

FUNCTION (PLANT ID): DRIVES RHR PUMP - SIS (RHR-A, B)
LICENSEE SUBMITTAL: SCEW(S): 13 OF 25 [20]

EQUIPMENT ITEM NO. 23

ELECTRIC MOTOR LOCATED IN THE CONTAINMENT, ELEV. 275'0"

WESTINGHOUSE MODEL 685.58

REQUIRED OPERATING TIME: 3 HOURS

TER CHECKSHEET NO. 23

LICENSEE REFERENCE(S): 639, 640

FUNCTION (PLANT ID): DRIVES CONTAINMENT FAN COOLER (HVH-1, =2, =3, =4)
LICENSEE SUBMITTAL: SCEW(S): 17 OF 25 [20]

ECUIPMENT ITEM NO. 24
ELECTRICAL PENETRATION LOCATED IN. THE CONTAINMENT, ELEV. 234'-246'
CROUSE-HINDS MODELS 1.2.2 (745), 1.2.2 (747), 1.2.4 (749), 1.2.5 (751)
REQUIRED OPERATING TIME: CONTINUOUS
TER CHECKSHEET NO. 24
LICENSEE REFERENCE(S): 25, 2096
FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION (B-1,
-4, -6, -8, =9; D=1, =2,
LICENSEE SUBMITTAL: SCEW(S): 18 OF 25 [20]

EQUIPMENT ITEM NO. 25

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT
CONTINENTAL WIRE AND CABLE MODEL CC2115
REQUIPED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 25

LICENSEE REFERENCE(S): 2818

FUNCTION (PLANT ID): INSTRUMENTATION CABLE
LICENSEE SUBMITTAL: SCEW(S): 21 OF 25 [20]

EQUIPMENT ITEM NO. 26

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT
KERITE MODEL HIGH TEMPERATURE, FIRE RESISTANT
REQUIRED OPERATINC TIME: CONTINUOUS

TER CHECKSHEET NO. 26

LICENSEE REFERENCE(S): 27, 4281, 4282

FUNCTION (PLANT ID): CONTROL AND LOW POWER CABLE
LICENSEE SUBMITTAL: SCEW(S): 22 OF 25 [20]

P
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EQUIPMENT ITEM NO. 27 (TMI ACTION PLAN ITEM-ALL)

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT

ROCKBESTOS, MODEL NOT STATED

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 27

LICENSEE REFERENCE(S) 1391

FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION, TMI EQUIPMENT
LICENSEE SUBMITTAL: SCEW(S): 14 OF 15 [15]

EQUIPMENT ITEM NO. 28 (TMI ACTION PLAN ITEM-ALL)

ELECTRICAL CABLE LOCATED IN THF REACTCR AUXTLIARY BLDG.
ROCKBESTOS, MODEL NOT STATED

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 28

LICENSEE REFERENCE(S): 1391

FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION, TMI EQUIPMENT
LICENSEE SUBMITTAL: SCEW(S): 14 OF 15 [15]

EQUIPMENT ITEM NO. 29 (TMI ACTION PLAN ITEM-ALL)

ELECTRICAL CABLE LOCATED IN THE CONTAINMENT

SAMUEL MOORE, THERMOCOUPLE EXTENSION

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 29

LICENSEE REFERENCE(S): 677

FUNCTION (PLANT ID): ELECTRICAL DISTRIBUTION, TMI EQUIPMENT
LICENSEE SUBMITTAL: SCEW(S): 15 OF 15 [15]

EQUIPMENT ITEM NO. 30

ELECTRICAL CABLE SPLICE LOCATED IN THE CONTAINMENT, ELEV. 234'-246'
RAYCHEM, MODEL NOT STATED

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 30

LICENSEE REFERENCE(S): 815

FUNCTION (PLANT ID): SINGLE CONDUCTOR AND MULTICONDUCTOR CABLE SPLICING
LICENSEE SUBMITTAL: SCEW(S): 24 OF 25 [20]

EQUIPMENT ITEM NO. 31

ELZCTRICAL CONNECTOR LOCATED IN THE CONTAINMENT, ELEV. 234'-246'
AMP MODEL 535481, WIRE SIZE 16

REQUIRED OPERATING TIME: CONTINUOUS

TER CHECKSHEET NO. 31

LICENSEE REFERENCE(S): 2068

FUNCTION (PLANT ID): CONDUCTOR BUTT SPLICE

LICFENSEE SUBMITTAL: SCEW(S): 25 OF 25 [20]

-
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M FQUIPMENT ITEM NO. 32
| ELECTRICAL TAPE LOCATED IN THE CONTAINMENT
3M/ELECTRO PXODUCTS MODEL SCOTCH 70 (SILICON RUBBER)
S REQUIRED OPERATING TIME: CONTINUOUS

| TER CHECKSHEET NO. 32

| LICENSEE REFERENCE(S): NOT CITED
FUNCTION (PLANT ID): CABLE TERMINATION PROTECT ION
LICENSEE SUBMITTAL: SCEW(S): 25A OF 25 [20]
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APPENDIX C - PLANT SAFETY-RELATED SYSTEMS AND DISPLAY INSTRUMENTATION

C.1 LIST OF SAFETY-RELATED SYSTEMS

In accordance with IE Bulletin 79-01B or NUREG-0588, the Licensee was
required to (1) establish a list of systems and equipment required to mitigate
the consequences of a loss-of-coolant accident (LOCA) and a high energy line
break (HELB) and (2) identify components needed to perform the functions of

safety-related display information, post-accident sampling and monitoring, and

radiation monitoring.

The 1list of safety-related systems provided by the Licensee was reviewer
by the NRC staff against a staff-developed master list. The NRC staff had
developed a generic master list based upon a review of plant safety analyses
and emergency procedures. The systems list was established on the basis of
the functions that must be performed for accident mitigation (without regard
to location of equipment relative to hostile environments,. The instrumenta-
tion selected included that needed to monitor overall plant performance as

well a» to monitor the performance of systems on the list.

Based upon information in the Licensee's suimittal, the equipment location
references, and in some cases conversations with the Licensee, the NRC staff
verified that the systems included in the Licensee's submittal were those
required to achieve or support: (1) emergency reactor shutdown, (2)
containment isolation, (3) reactor core cooling, (4) containment heat removal,
(5) core residual heat removal, and (6) prevention of significant release of
radiocactive material to the surrounding environment. With the exception of
items deferred for later review (cold-shutdown equipment and TMI Lessons-
Learned modifications), the staff concluded that the systems identified by the
Licensee were acceptable. The list of systems identified by the Licensee and

accepted by the NRC staff is reproduced in this appendix.

Franklin Research Center
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1

Function sttem

Emergency Reactor Shutdown Reactor Protection
Engineered Safeguards Actuation
Chemical and Volume Control
Reactor Coolant
Containment Isolation Main and Auxiliary Steam
Main and Auxiliary Feedwater
Containment Ventilation
Chemical and Volume Control
Safety Injectiocn
Residual Heat Removal
Cooling Water
Intake Cooling Water
Reactor Core Cooling Safety Injection System
Containment Heat Removal Containment Spray
Containment Air Recirculation
Core Residual Heat Removal Residual Heat Removal
Main Feedwater
Auxiliary Feedwater
Main Steam
Safety Injection

Cooling Water

The NRC staff recognized that there are differences in nomenclature of
systems because of plant vintage and engineering design; consequently,
some systems performing identical or similar functions may have different
names. In those instances it was necessary to verify the function of the
syetem(s) with the responsible IE regional reviewer and/or the licensee.

g c-2
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Function

Prevention of Significant Release
of Radioactive Material to
Environment

TER-C5257-511

System!

Containment Air Purification2

Containment Combustible Gas

Control?

Post-Accident Sampling and
Monitoring

Supporting Systems Emergency Power

HVAC

SAFETY-RELATED INSTRUMENTATION
In Section 3.1 of the NRC SSKR [16], the NRC made the following statement:

"Display instrumentation whicn provides information for the reactor
operators to aid them in the safe handling of the plant was not
specifically identified by the licensee. A complete list of all display
instrumentation mentioned in the LOCA and HELB emergency procedures must
be provided. Xquipment qualification information in the form of summary
sheets should be provided for all components of the display
instrumentation exposed to harsh enviromments. Instrumentation which is
not considered to be safety related but which is mentioned in the
emergency procedure should appear on the list. For these instruments,
(1) justification should be provided for not considering the instrument
safety related and (2) assurance should be provided that its subsequent
failure will not mislead the operator or adversely affect the mitigation
of the consequences of the accident. The environmental qualification of
post-accident -ampling and monitoring and radiation monitoring equipment
is closely related to the review of the TMI Lessons~Learned modifications
and will be performed in conjuncticn with that review.”

In Reference 20, the Licensee provided the following response:

"The reference to display instrumentation requirements within the SER
appears to limit the current need to instrumentation withir the harsh
environment and/or as mentioned in the LOCA or HELB emergency

procedures. Instrumentation within harsh environment would be limited to
those transmitters, switches, and RTD's already reported on SCEWS.

Franklin Research Center
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At present, CP&L is to develop new Emergency Instructions incorporating
TMI emergency guidelines as part of a TMI action item requirement. These
new instructions are scheduled for 1983 implementation. When reviewed
and accepted for plant operational use, they will be reviewed for
components and display instrumentation wit.in plant harsh environment.

If new instrumentation is required to meet these emergency procedures or
if additional instrumentation is referenced by these procedures, a list
will be compiled and SCEW's provided to the NRC."

Evaluation

The Licensee states that instrumentation within the harsh environment is
already reported on SCEWS. If new instrumentation is referenced in emergency
procedures being rewritten for 1983 implementation, these instruments will be
identified to the NRC. It is considered that the Licensee has responded tec

the concern identified ia the SER.

At the same time, a review of the SCEWS for these instruments reveals
that the specified operating times for several key instruments are too short.
For example, pressurizer pressure transmitters have required operating times
of 1 hour to 1 day. A further review of the SCEWS does not reveal any RCS
pressure transmitter which will be available for long-term monitoring of
reactor coolant system pressure. Additionally, the Licensee states that steam

generator level transmitters are required to operate for only 30 minutes.

While these transmitters are not necessarily required for long-term monitoring,

these operating times are not consistent with the general requirements for
achieving long-~term shutdown cooling modes and do not adequately reflect the
potential nced to remain in a hot-shutdown condition for an interim period

before reaching a stable long-term cooling condition.

In order to ensure that environmental qualification has been satisfac-
torily addressed with regard to safety-related display instruments, the
Licensee should (1) ensure that RCS pressure indication is provided which is
qualified for long-term monitoring and (2) ensure that steam generator wide-
range and pressurizer level monitoring iastruments are provided which will
adequately perform their functions throughout the period when they would

reasonably be expected to operate.

-
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APPENDIX D - REVIEW OF LICENSEE'S RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION

1. BACKGROUND

The NRC Safety Evaluation Report (SER) concerning equipment environmental

qualification (EEQ) states [16]:

"Subsection 4.2 identified deficiencies that must be resolved to
establish the qualification of the equipment; the staff requires that the
information lacking in this category be provided within 90 days of
receipt of this SER. Within this period, the licensee should either pro-
vide documentation of the missing qualification information which demon-
strates that such equipment meets the DOR guidelines or NUREG-0588 or
commit to a corrective action (requalification, replacement, relocation,
and so forth) consistent with the requirements to establish qualification
by June 30, 1982. If the latter option is chosen, the licensee must

provide justification for operation until such corrective action is
complete,"

On January 19, 1582, FRC representatives met with NRC Division of

Licensing personnel at NRC offices to discuss the potential for FRC to assist

the staff in the technical review of licensees' statements regarding justifica-

tion for interim plant operation submitted in response to outstanding qualifi-
cation deficiencies in the NRC EEQ SERs. The results of the meeting were as
follows: (1) FRC was requested to proceed immediately with the technical
review of licensees' justification for interim operation, (2) the format was
established, and (3) the criteria for the review were established. These

criteria are presented in Section 2 of this appendix.

On January 21, 1982, the NRC provided the following modification to Final

Assignment 13 concerning this subject:
"The FRC review will consist of:

Review the licensee's justification of interim operation and provide
FRC independent analysis which shows vhether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.
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On January 27, 1982, FRC shall provide a list of those power reactors
that have provided technically sound justification for continued
operation. FRC shall also provide a list of those power reactors
which have not provided technically sound justification for continued

operation. In addition to the lists, FRC may provide any additional
information which in FRC's judgment is necessary to support the
conclusions regerding justification for ccatinued operation."”

On January 25, 1982, the NRC was provic:d with the completed review of
the licensees' statements presented as a basis for justification for interim
Operation in response to the NRC EEQ SER.* On February 5, 1982, at the NRC's
request, the NRC was provided with actual examples of licensees' responses to
the NRC EEQ SER that provide adequate rationale as a basis for justification

for interim operation.,¥*¥

'

2., GENERAL DISCUSSION

In general, licensee~submitted justifications for interim operation are

based on systems considerations, equipment operability evaluations, or

failure-modes-and-effects analyses.

Systems considerations often involve the availability of backup equipment
capable of performing the particular safety function of concern. The backup
equipment is either environmentally qualified, unqualified but not exposed to
a harsh environment at the same time as the primary equipment, or located so
that it is unlikely that both the primary and backup equipment would be
simultaneously exposed to a severe environment. In general, these systems

discussions should consider (1) the possibility of a single-active failure

* C. J. Crane

Letter to R. A. Clark, NRC. Subject: Transmitcal of FRC Review of

Licensees' Responses to NRC EEQ SER Concerning Justification for Interim
Operation

FRC, 25-Jan-82

C. J. Crane

Letter to R. A. Clark, NRC. Subject: Transmittal of Actual Examples of
Licensees' Responses to NRC EEQ -ER Which Provide Adequate Rationale as a
Basis for Justification of Interim Operation

FRC, 5~Feb=-82

B
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disabling the backup equipment, (2) any major differences in the
characteristics of the primary and backup equipment (unless it is obvious that
the equipment is essentially identical), (2) the possibility of electrical
failure of the primary equipment c~-ising an adverse effect on ciher

safety-related equipment or power supplies, and (4) in the case of display

instrumentation, the possibility of an operator being misled by the failed

primary equipment. Where equipment has not been demonstrated to be qualified,
some justifications discuss administrative procedures or revised operating
procedures in effect. Depending upon the specific equipment involved, each of
the above considerations need not be discussed in every instance, but, in

general, a complete systems discussion would consider the above points.

Where equipment qualification evaluations were used, licensees generally
(1) received additional information from manufacturers, (2) applied engineer-
ing judgment, (3) performed material analysis, and/or (4) used partial test
data in support of the original qualification documentation. Where these
evaluations were performed, the licensees determined that, although full
qualification was not documented, there was sufficient evidence to suggest
that the equipment would perform its intended safety function, thereby

justifying interim operation until qualified equipment is installed.

Some licensees provided detailed failure-modes-and-effects analyses of
electrical circuitry to demonstrate that, under all identif‘ed failure modes,

the safety function of the equipment could still be accomplished.

Other justifications involved a combination of qualification information
and systems information. For example, if a licensee has qualification
information (such as a generic test report or other partial qualification
documentation) that tends to confirm the ability of the equipment to remain
operable for a specified period of time, justification for interim operation
often was based upon a discussion of the required safety function being
performed prior to the potential failure. This type of discussion often
applies to equipment which performs a short-term trip or isolation func-tiom in

the early stages of an accident.
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3. PLANT-SPECIFIC REVIEW

As a result of the review, this plant was evaluated and the results
documented on the "Summary of Review of Licensee's 90-Day Response" form

reproduced below:

"EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

Review of Licensees' Resolution of OQutstanding Issues
From NRC Equipwent Environmental Qualification

Safety Evaluation Reports

SUMMARY OF REVIEW
OF LICENSEE 90-DAY RESPONSE

Utility: Carolina Power & Light Co.
Plant Name: H. B. Robinson Unit 2
NRC Docket No. 50-261

NRC TAC No. 42466

NRC Contract No. NRC-03-79-118

FRC Prcject No. C5257

FYRC Assignment No. 13

FRC Task No. 511

References:

a. E. E. Utley and M. A. McDuffie
Letter to S. A. Varga, NRC. Subject: H. B. Robinson Steam Electric
Plant, Unit No. 2 - Response to May 21, 1981 letter and
Safety Evaluation Report
Carolina Power & Light Co., 31-Aug-81
NO-81-1432

Office of Nuclear Reactor Regulation

Safety Evaluation Report for H. B. Robinson Unit No. 2
Environmental Qualification of Safety-Related
Electrical Equipment

NRC, 21-May-81

P
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The Licensee has submitted technical information in Reference a in
response to the NRC SER [b] on environmental qualification. FRC has reviewed
these documents [a, b]. As a result of this review, FRC concludes that the
Licensee has stated that the equipment items are envirvcmentally qualified; or
has provided a technically sound rationale as a basis fur justification for
continued plant operation; or Las provided a technically sovud rationale or
other additional information which in FRC's judgment provides a basis for

Justification for continued operation, with the following exceptions:

Equipment Equipment D=2scription/ SCEW Sheet Basis for
[tem Function No. Status Code Deficiency

None

The Licensee's response to the SER addressed and provided resolution of
deficiencies identified in the SER and provided adequate rationale as a basis

for justification for interim operation."
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APPENDIX E - REQUEST FOR ADDITIONAL INFORMATLiON

This appendix contains the Request for Additional Information (RAI) that
was developed during the course of the review and issued to the NRC for

forwarding to the Licensee. The RAI war revised throughout the review to

reflect the Licensee's response(s) to the initial RAI.

The reader is cautioned that the numbers in brackets refer to citations

found in the list of references at the end of this appendix and not to the

citations listed in Section 6, References, of the TER.

Franklin Research Center
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REQUEST FOR ADDITIONAL INFORMATION

EQUIPMENT ENVIRONMENTA!. QUALIFICATION (EEQ)

REVIEW OF LICFNSEES' RESOLUTION OF QUTSTANDING ISSUES

FROM NRC EQUIPMENT FNVIRONME!'TAL QUALIFICATION SAFETY

EVALUATION REPORTS (SER) AND TMI ACTION PLAN INSTALLED EQUIPMENT

Carolina Power & Light Company

H. B. Robinson Steam Electric Plant Unit No. 2

NRC Docket No. 50-261 November 24, 1981

NRC TAC No. 42466 Rev. 1, February 1, 1982
Rev. 2, April 7, 1982

s
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BACKGROUND

Franklin Research Center (FRC) of Philadelphia, Pa. is providing assis-
tance to the U.S. Nuclear Regulatory Commission (NRC) for the equipment
environmental qualification (EEQ) review of operating reactors. FRC will
perform en EEQ review of the Licensee's 90-day response to outst~iding issues
from the NRC Equipment Environmental Qualification Safety Evaluation Report

(SER) and the installed TMI Aciion Plan equipment. The review will be limited

| to safety-related equipment potentially exposed to a harsh environment. The

results will be presented in the form of a technical evaluation report for

each plant.

This request for additional information (RAI) is the result of an

"' evaluation of the information provided by letters dated August 31, 1981 [1]

¥ and January 30, 1981 [2].* FRC previously requested TMI Action Plan
information by telephone memoranda dated July 14, July 31, and September 9,

1981 (3,4,5].

In response, CP&L transmitted the following information on July 31, 1981

[6] and September 15, 1981 [7].

Normal Environments Inside Containment

Normal Environments Qutside Containment

Analyses of High Energy Line Break Outside Containment
45-day Response to IE Bulletin 79-01B

General Plant Procedure No. 6 (Edited)

Nuclear Qualification Test Procedure 548-8955 Revision A, January 7,
1981

Qualification Test Report AMP-110-11002, for Cable Splices.

On January 25, 1982, the NRC transmitted twoc reports concerning
(1)%*

information on environmental qualification [10, 10.1].

*Numbers in brackets refer to citations found in the list of references.
**Throughout the text, superscript numbers in parentheses indicate the revision
in which the underlined material preceding the superscript was added.

P
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In a letter dated March 1, 1982, CP&L stated the following with regard to
(2)

its RAI response:

"For the reasons listed below, CP&L believes that a more cost effective

review could be conducted by the NRC and FRC at CP&L's General Gffice in
Raleigh, N.C.

l. The Techni~.l Specifications imposed by NRC's Order of October 24 1980
require that CPSL maintain control of the Robinson central file.
Sending the central file to FRC would violate that NRC Order.

The material requested is available for audit and review in CP&L's
central file located at the Company's General Office in Raleigh, N.C.
Additionally, the central file contains supporting information used by
CP&L in determining the qualification of individual pieces of
equipment. The test reports are only a part of the processes
involved, and a review of only the test reports by FRC would provide
an _incomplete and out-of-context picture.

There appears to have been no attempt by FRC to consolidate the
requested information. It is quite possible that they have requested
the same document from several licensees. In the NRC's request of
December 11, 1981, FRC acknowledges receipt of "Analyses of High
Energy Line Break Outside Containment' from Robinson, yet requests a
Postulated Pipe Failure Analysis Outside of Containment. The two
analyses are one in the same. By not consolidating and comparing the

requests, a needless duplication of effort and waste of resources
would occur."\4/

A. FRC REVIEW OF THE LICENSEE'S 90-DAY RESPONSE TO THE NRC EEQ SER
INFORMATION REQUESTED DATE RECEIVED BY FRC*¥%

In reference to the Licensee's 90-day
response (1] to the NRC SER [8], a legible
single copy of each of the following
qualification documents is requested in order
that the FRC evaluation may proceed:

a. Westinghouse Letter CPL-77-550 (CP&L
Reference 2, Section 3.1 [1])

Crouse Hinds Connector Data, Electrical
Penetrations (CP&L Reference 13, Section
3.1 [1])

***This column will be completed by FRC as requested information is received.

-
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DATE RECEIVED BY FRC¥***

WCAP-8587, Environmental Qualification 1-25-82 [10.1](1)
of Westinghouse NSSS Class IE Equipment
(CP&L Reference 19, Section 3.1 [1])

Postulated Pipe Failure Analysis Outside 7-31-81 [6]
of Containment (CP&L Reference 21,
Section 3.1 [1])

Rosemount Test Report 97215A, Model 1.i51 Received 2/12/82 on
Transmitter (CP&L Reference 25, Section Task 495'4/
3.1 (1])

Rosemount Test Report 127227 Rev. A,
Model 1151 Transmitter (CP&L Reference
26, Section 3.1 [1])

Rosemount Report 37821, Model 1153 Received 4/1/82 for
Transmitter (CP&L Reference 41, Section Task 452\4/
3.1 [1])

Limitorque Test Report FP-3271 (CP&L 1-25-82 [10] (1)
Reference 42, Section 3.1 [1])

Kerite Company - Letter dated August 5,
1980 enclosures: LOCA Qualification of
Kerite 1000 Volt FR/FR Control Cable

LOCA Qualification of
Kerite 1000 Volt HTK/FR Power Cable (CP&L
Reference 49, Section 3.1 [1])

Kerite Company - Letter dated October 21,
1980 in response to CP&L letter,
C0-02726, dated October 13, 1980
requesting qualification data on use of
Scotch 70 Silicone Rubber Tape (CP&L
Reference 50, Section 3.1 [1])

H. B. Robinson Steam Electric Plant Unit
2 TMI Project Modification Design
Criteria (CP&L June 1, 1980) (CP&L
Reference 53, Section 3.1 [1])

P
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FRC REVIEW OF INSTALLED TMI ACTION PLAN ITEMS
INFORMATION REQUESTED DATE RECEIVED BY FRC¥¥*

Reference 1 does not provide adequate detail
with respect to identification of TMI Actionm
Plan equipment installed after 1/1/81.
Identification of TMI Action Plan items
installed after 1/1/81 is requested.

The qualification documents, e.g., the actual
test reports and associated correspondence
cited as evidence of qualification listed on
the SCEW sheets, for identified TMI Action
Plan equipment installed after 1/1/81 are
requested. |[The identification of those
reports considered to be proprietary is
requested so that proper control of documents
can be maintained. ]

A legible single copy of Wyle test report on
AMP splices built per CP&L installation
procedure M-521 is requested in order that
the FRC evaluation may proceed.

Where the Licensee has a standard Owners'
Group position with respect to a NUREG-0737
technical area or has requested extensions of
implementation dates, this information is
requested in order to incorporate it into the
review.

INSTRUCTIONS FOR TRANSMITTING INFORMATION REQUESTED

The schedule for completion of the FRC assignment requires that the
Licensee provide the requested information within 3 weeks of the date of
the RAI.

The Licensee may transmit the requested information as follows:

0 complete package directly to the NRC project manager

or

0 copy of cover letter to NRC project manager and complete package to FRC.

-
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APPENDIX F - EQUIPMENT WHICH IS EXEMPT OR NOT IN SCOPE OF THE REVIEW

B EQUIPMENT ITEM NO. 33
B SOLENOID VALVE LOCATED IN THE CONTAINMENT
B ASCO MODEL NP831655E
BN REQUIRED OPERATING TIME: NOT STATED
P TER CHECKSHEET NO. 1
] LICENSEE REFERENCE(S): 649
ll FUNCTION (PLANT ID): CHARGING LINE LOOP A, COLD LEG (V-310A,B)
M LICENSEE SUBMITTAL: SCEW(S): 9-11
| FUNCTION (PLANT ID): AUXILIARY PRESSURIZER SPRAY (V-311)
Bl LICENSEE SUBMITTAL: SCEW(S): 10-11
B FUNCTION (PLANT ID): REACTOR COOLANT LETDOWN (LCV-460A,B)
S8 LICENSEE SUBMITTAL: SCEW(S): 11 OF 11 [20]

%l EQUIPMENT ITEM NO. 34
Sl SOLENOID VALVE LOCATED IN THE REACTOR AUXILIARY BLDG.
B ASCO MODEL LBX831614
| REQUIRED OPERATING TIME: NOT STATED
§ TER CHECKSHEET NO, 2

9 LICENSEE REFERENCE(S): 2850
FUNCTION (PLANT ID): REACTOR COOLANT LETDOWN ISOLATION (V-204A,B)
LICENSEE SUBMITTAL: SCEW(S): 7 OF 11 [20]

EQUIPMENT ITEM NO. 35

SOLENOID VALVE LOCATED IN THE CONTAINMENT

ASCO MODEL LBX831614

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 3

LICENSEE REFERENCE(S): 2850

FUNCTION (PLANT ID): SEAL WATER BYPASS HEADER (V-307)
LICENSEE SUBMITTAL: SCEW(S): 8 OF 11 [20]

EQUIPMENT ITEM NO. 36

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT

LIMITORQUE MODEL SMB2

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 9

LICENSEE REFFRENCE(S): 637, 639

FUNCTION (PLANT ID): ACCUMULATOR ISOLATION LOOP 1 RCS COLD LEG (V-865A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 6 OF 11 [20]
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EQUIPMENT ITEM NO. 37

MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT

LIMITORQUE MODEL SMB1

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 11

LICENSEE REFERENCE(S): 637, 639

FUNCTION (PLANT ID): RC LOOP 2 HOT LEG SUPPLY ISOLATION (V-750)
LICENSEE SUBMITTAL: SCEW(S): 2 OF 11 [20]

FUNCTION (PLANT ID): RC LOOP 2 HOT LEG SUPPLY ISOLATION (V-751)
LICENSEE SUBMITTAL: SCEW(S): 3 OF 11 [20]

EQUIPMENT ITEM NO. 38

MOTORIZED VALVE ACTUATOR LOCATED IN THE REACTOR AUXILIARY BLDG.
LIMITORQUE MODEL SMBO

REQUIRED OPERATING TIME: NCT STATED

TER CHECKSHEET NO. 12

LICENSEE REFERENCE(S): 662

FUNCTION (PLANT ID): RHR HEAT EXCHANGERS COOLING WATER (V-749A, B)
LICENSEE SUBMITTAL: SCEW(S): 1 OF 11 [20]

FUNCTION (PLANT ID): RWST/RHR PUMP SUCTION (V-862A, B)
LICENSEE SUBMITTAL: SCEW(S): 4 OF 11 [20]

FUNCTION (PLANT ID): RWST OUTLET (V-864A, B)

LICENSEE SUBMITTAL: SCEW(S): 5 OF 11 [20]

EQUIPMENT ITEM NO. 39 (TMI ACTION PLAN ITEM II.E.3.1)

CONTROL SWITCH LOCATED IN THE REACTOR AUXILIARY BLDG.

GEMCO MODEL 404S2X4111

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 26

LICENSEE REFERENCE(S): 2850

FUNCTION (PLANT ID): PRESSURIZER HEATER BREAKER TRIP (PLANT ID NOT STATED)
LICENSEE SUBMITTAL: SCEW(S): 1 OF 15 [20]

EQUIPMENT ITEM NO. 40 (TMI ACTION PLAN ITEM II.E.4.2)
RESET SWITCH LOCATED IN THE REACTOR AUXILIARY BLDG.
GEMCO MODEL 404PI331PP1

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 27

LICENSEE REFE''ENCE(S): 2850

FUNCTION (PLZNT ID): FUNCTION AND PLANT ID NOT STATED
LICENSEE SUBMITTAL: SCEW(S): 5 OF 1., [20]

-
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PO EQUIPMENT ITEM NO. 41 (TMI ACTION PLAN ITEM II.E.4.2)
I SELECTOR SWITCH LOCATED IN THE REACTOR AUXTLIARY BLDG.

H GEMCO MODEL 404S34122EES8

BN REQUIRED OPERATING TIME: NOT STATED

f TER CHECKSHEET NO. 28
LICENSEE REFERENCE(S): 2850

ﬂ; FUNCTION (PLANT ID): FUNCTION AND PLANT ID NOT STATED

l LICENSEE SUBMITTAL: SCEW(S): 7 OF 15 [20]

B EQUIPMENT ITEM NO. 42 (TMI ACTION PLAN ITEM II.E.1.2)

g.TTRANSDUCER LOCATED ON THE TURBINE DECK

§ CONTROLOTRON MODEL 240N4CS8OHT

B REQUIRED OPERATING TIME: NOT STATED
B TER CHECKSHEET NO. 29
B LICENSEE REFERENCE(S): 2850

g4 FUNCTION (PLANT ID): NOT STATED (FT-425A, B, C)

kSl LICENSEE SUBMITTAL: SCEW(S): 9 15 [20]

:T EQUIPMENT ITEM NO. 43 (TMI ACTION PLAN ITEM II.E.1.2)
 TRANSDUCER LOCATED IN THE REACTOR AUXILIARY BLDG.
g CONTROLOTRON MODEL 240N4CS80HT

'? REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 30

B LICENSEE REFERENCE(S): 2850
| FUNCTION (PLANT ID): NOT STATED (FT-426A, B, C)
LICENSEE SUBMITTAL: SCEW(S): 10 OF 15 [20]

Bl EQUIPMENT ITEM NO. 44 (TMI ACTION PLAN ITEM II.E.1.2)
FLOW COMPUTER LOCATED ON THE TURBINE DECK

CONTROLOTRON MODEL 241N

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 31

LICENSEE REFERENCE(S): 2850

FUNCTION (PLANT ID): FUNCTION AND PLANT ID NOT STATED
LICENSEE SUBMITTAL: SCEW(S): 11 OF 15 [20]

EQUIPMENT ITEM NO. 45 (TMI ACTION PLAN ITEM II.D.3)
RELAY LOCATED IN THE REACTOR AUXILIARY BLDG.
WESTINGHOUSE MODEL NBFD22S

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 34

LICENSEE REFERENCE(S): 2850

FUNCTION (PLANT ID): FUNCTION AND PLANT ID . OT STATED
LICENSEE SUBMITTAL: SCEW(S): &4 OF 15 [20]
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