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Attachment 1
Safety Evaluation Report

Office of Nuclear Reactor Regulation
Equipment Qualification Branch

Wolf Creek 1/Callaway 1 (SNUPPS) Generating Stations
'

Docket No. 50-482/483
,

4 3.11 Environmental Qualification of Electric Ecuioment Imoortant to Safety
and Safety-Related Mechanical Eouipment

3.11.1 Introduction

| Equipment which is used to perform a necessary safety function must be demon-
strated to be capable of maintaining functional operability under all service
conditions postulated to occur during its installed life for the time it is
required to operate. This requirement, which is embodied in General Design,

Criteria 1 and 4 of Appendix A and Sections III, XI, and XVII of Appendix B to
10 CFR 50, is applicable to equipment located inside as well as outside con-
tainment. More detailed requirements and guidance relating to the methods and

j procedures for demonstrating this capability for elec;rical equipment have
been set forth in 10 CFR 50.49, " Environmental Qualification of Electric

! Equipment. Important to Safety for Nuclear Power Plants;" NUREG-0588', " Interim
Staff Position on Environmental Qualification of Safety-Related Electrical
Equipment," which supplements IEEE Standard 323; and various NRC Regulatory
Guides and industry stancards.

3.11.2 Background

NUREG-0588 was issued in December 1979 to promote a more orderly and systematic

implementation of equipment qualification programs by industry and to provide
guidance to the NRC staff for its use in ongoing licensing reviews. The

'

positions contained in that report provide guidance on (1) how to establish
environmental service condi'tions, (2) how to select methods which are consid-
ered appropriate for qualifying equipment in different areas of the plant, and

(3) other areas such as margin, aging, and documentation. In February 1980,
the NRC requested certain near term Operating License (OL) applicants to

i
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review and evaluate the environmental qualification documentation for each-

item of safety-related electrical equipment and to identify the degree to which
their qualification programs complied with the staff positions discussed in
NUREG-0588.

.

IE Bulletin 79-01B, " Environmental Qualification of Class 1E Equipment,"
issued January 14, 1980, and its supplements dated February 29, September 30,
and October 24, 1980, established environmental qualification requirements for
operating reactors. This bulletin and its supplements were provided to OL
applicants for consideration in their review.

A final rule on environmental qualification of electrical equipment important
to safety for nuclear power plants became effective on February 22, 1983. This
rule, Section 50.49 of 10 CFR Part 50, specifies the requirements to be met for
demonstrating the environmental qualification of electrical equipment important
to safety located in a harsh environment. In conformance with 10 CFR 50.49,

electrical equipment for the SNUPPS plants may be qualified according to the
criteria specified in Category I of NUREG-0588.

The qualification requirements for mechanical equipment are principally con-
taine'd in Appendices A & B of 10 CFR 50. The qualification methods defined in

NUREG-0588 can also be applied to mechanical equipment.

In order to document the degree to which the environmental qualification
program complies with the NRC's environmental qualification requirements and
criteria, the applicant provided equipment qualification information by letters
dated March 10, May 25, May 27, June 10, and July 28, 1983 to supplement the
information contained in Section 3.11 of the FSAR.

3.11.2.1 Purpose

.

The purpose of this SER is to evaluate the adequacy of the SNUPPS environmental
qualification program for electrical equipment important to safety as defined
in 10 CFR 50.49 and for safety-related mechanical equipment. The staff position

relating to open items, as well as any unresolved issues, is provided in this
report,

s
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3.11.2.2 Scope

The scope of this report includes an evaluation of the list of systems to be

qualified, the environments in which they must function, and the methodology

used for qualifying equipment. It is limited to electrical equipment important

to safety within the scope of 10 CFR 50.49, and safety-related mechanical
equipment.

3.11.3 Staff Evaluation

The staff evaluation of the applicant's environmental qualification program
-

included an onsite examination of equipment, audits of qualification documen-

tation and a review of the applicant's submittals for completeness and accept-

ability of systems and components, qualification methods, and accident environ-

ments. The criteria described in NUREG-0800, Section 3.11, Rev. 2, NUREG-0588

Category I and 10 CFR 50.49 form the bases for the staff evaluation of tne

adequacy of the applicant's qualification program.

The staff performed an audit of the applicant's qualification documentation

and installed electrical equipment on June 20-23, 1983. The audit consisted
of a review of 10 files containing information regarding the equipment qualifi-
cation. The staff's findings from the audit are discussed in detail in

Section 3.11.3.4.

3.11.3.1 Completeness of Equipment Important to Safety

10 CFR 50.49 identifies three categories of electrical equipment which are
required to be qualified in accordance with the provisions of the rule:

Safety-related electrical equipment, i.e., equipment relied upon to*

remain functional during design basis events.

Nonsafety-related electrical equipment wi.ose failure under the-

postulated environmental conditions could prevent satisfactory

accomplishment of the. safety functions by the safety-related
equipment.
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Regulatory Guide 1.97 Rev. 2, Category 1 and 2 post-accident-

monitoring equipment.
.

The applicant has provided information addressing compliance with this require-
ment of 10 CFR 50.49.

'

The systems identified by the applicant for the environmental qualification
i program as being required to function to mitigate the consequences of LOCAs or
I HELBs and with components located in a harsh environment were compared to
i Table 3.2-1 of the FSAR, . " Classification of Structures, Components and Systems. "

Omission of systems from the harsh environment program were adequately justified
by the applicant as not containing any safety related components. Appendix 0

d

' *lists the systems identified and their Class 1E function.
1

j To address conformance with Section 50.49(b)(2) of the rule concerning non-
j safety-related equipment whose failure under postulated accident conditions
'

could prevent the satisfactory accomplishment of safety functions, the
applicant referred to previous staff reviews of IE Information Notice 79-22,
" Qualification of Control Systems," and Regulatory Guide 1.75, " Physical
Independence of Electric Systems." The staff has reviewed and evaluated the
applicant's response to IE Information Notice 79-22 and conformance to

,

Regulatory Guide 1.75 and found them to be acceptable as they relate to
equipment qualification.

4

Based on the above, the staff concludes that the applicant's response to
50.49(b)(2) is acceptable.

,

; .The applicant has addressed his compliance with Regulat:cy Guide 1.97,
Revision 2 and states that all Category 1 instruments an: all Category 2
instruments powered by a class 1E power source are included in the equipment
qualification program. Regulatory Guide 1.97, Revision 2 and 10 CFR 50.49 /

require that all installed Category 1 and 2 instruments located in a harsh
environment be included in the equipment qualification program irrespective of
the power source. The applicant must indicate that these items will be

included in the qualification program.

, b

,
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The applicant was asked to identify individual items of equipment required by
NUREG-0737 " Clarification of TMI Action Plan Requirements." These items have

been included in the qualification program with the exception of equipment
/

needed to satisfy the requirements in category II.F. I, Attachment 1. The

staff is reviewing the justification provided by the applicant for the exclusion

of this equipment. The results of the review will be provided in a supplement

to this-SER.
.

The staff review for mechanical equipment qualification is for safety-related

items only. Information concerning this program has been provided by the
applicant; however, the mech'anical equipment qualification files are not
sufficiently complete to permit an inclusive, unbiased audit by the staff. f'

The staff will review the mechanical equipment qualification program when it

is sufficiently completed and will provide an evaluation in a supplement to

this report.

3.11.3.2 Qualification Methods

.

3.11.3.2.1 Electrical Equipment in a Harsh Environment

Detailed procedures for qualifying safety-related electrical equipment in a

harsh environment are defined in NUREG-0588. The criteria in this NUREG are
also applicable to other equipment important 'to safety defined in 10 CFR 50.49.
Type testing of equipment in a sequence consisting of pre-aging (thermal,
radiation, and operational), seismic and dynamic loading, and exposure to
LOCA/HELB conditions (where applicable) is the preferred method of qualification.

The methods used by the applicant to demonstrate qualification are in accordance .

1

with NUREG-0588, Category I. Exceptions noted during the site audit are
detailed in Section 3.11.4.3.

3.11.3.2.2 Safety-Related Mechanical Equipment in a Harsh Environment

Although there are no detailed requirements for mechanical equipment, General
Design Criteria 1, " Quality Standards and Records," and 4, " Environmental and;

Missile Design Bases;" and Appendix B to 10 CFR 50, " Quality Assurance Criteria
.
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for Nuclear Power Plants and Fuel Reprocessing Plants," Sections III, " Design
Control" and XVII, " Quality Assurance Records," contain the following require-

~

ments related to equipment qualification:
.

Components shall be. designed to be compatible with the postulated-
.

environmental conditions, including those associated with loss-of-
'coolant accidents.

Measures shall be established for the selection and review for-

suitability of application of materials, parts, and equipment that

are essential to safety-related functions.

Design controk measures shall be established for verifying the-

adequacy of design.

Equipment qualification records shall be maintained and shall-

include the results of tests and materials analyses.

The staff review for safety-related mechanical equipment is concentrated on

materials which are sensitive to environmental effects, for exampl,e, seals,
gaskets, lubricants, fluids for hydraulic systems, and diaphragms. Qualifi-
cation documentation will be reviewed by the staff and conformance with the
above criteria verified after the applicant submits the required mechanical
equipment qualification information.

3.11.3.3 Service Conditions

NUREG-0588 defines the methods for determining the environmental conditions
associated with loss-of-coolant accidents or high energy.line breaks, inside
or outside containment. The review and evaluation of the adequacy of these
environmental conditions are described below. The staff has reviewed the
qualification documentation to ensure that the qualification conditions envelop
the conditions established by the applicant.
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3.11.3.3.1 Temperature, Pressure, and Humidity Conditions Inside Containment
|

The applicant has provided the LOCA/MSLB profiles used for equipment qualiff-
cation. The peak values resulting from these profiles are as follows:

Maximum Maximum

Temperature 'F pressure. psia Humidity, %

| LOCA 308.6 62 100

i MSLB 384.9 63 100
|

| The staff has reviewed these profiles and finds them acceptable for use in
.. equipment qualification; i.e., there is reasonable assurance that the actual

'

pressures and temperatures will not exceed these profiles anywhere within the
specified environmental zone (except in the break zone).

For MSLB environments the applicant has taken credit for specific equipment
surface temperature response for those equipment items which were tested to
LOCA temperatures only. Equipment surface temperatures were calculated using

. the methodology outlined in Appendix B of NUREG-0588, Revision 1. The staff
has reviewed the methodology used and described by the applicant and found it
to be acceptable for use in equipment qualification.

3.11.3.3.2 Temperature, Pressure, and Humidity Conditions Outside the Primary
Containment

The applicant has provided the temperature, pres'sure, and humidity conditions
associated with high energy line breaks outside containment. The criteria
used to define the location of high energy line breaks are described in FSAR
Section 3.6.

|

The staff has used a screening criterion of saturation temperature at the
| calculated pressure to verify that the peak temperatures identified by the
| applicant are acceptable.

!

| -
.

1
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3.11.3.3.3 Submergence

The maximum submergence levels inside containment which have been established

by the applicant in the environmental qualification program are as follows:
.

2006' - 6" for a MSLB,

2003' - 10" for a LOCA.

In areas outside containment the flood level elevation has been establist.ed
i for all individual rooms.

Each piece of equipment that was identified as being submerged was evaluated
'

individually. All equipment that could be submerged has been identified, and
appropriate action has been taken by the applicant to either justify submerged
operation, relocate, or qualify the affected equipment.

3.11.3.3.4 Containment Spray

A chemical spray inside containment may be used to mitigate the effects of an
accident. The applicant has included this parameter in the evaluation of
equipment located inside containment.

3.11.3.3.5 Aging

The aging program requirements for SNUPPS electrical equipnent are defined in
Section 4, Category I of NUREG-0588. The degrading influer:es of temperature,
radiation, vibration, and electrical and mechanical stresses must be considered

| and included in the aging program. Any justifications for e :1uding pre-aging
of equipment in type testing must be established based on equipment design and
application, or on state-of-the-art aging techniques. A qualified life is to
be established for each equipment item.

In addition to the above, a maintenance / surveillance program must be implemen-
ted implemented to identify and prevent significant age-related degradation of
electrical and mechanical equipment. The applicant has committed to follow the

recommendations in Regulatory Guide 1.33, Revision 2, " Quality Assurance
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Program Requirements (Operation)," which endorses American National Standard

ANS-3.2/ ANSI' N18.1976, " Administrative Controls and Quality Assurance for the
Operational Phase of Nuclear Power Plants," in the FSAR. This standard defines
the scope and content of a maintenance / surveillance program for safety-related
equipment. Provisions for preventing or detecting age-related degradation in

safety grade equipment are specified and include a) utilizing experience with
similar equipment, b) revising and updating the program as experience is gained
with the equipment during the life'of the plant, c) reviewing and evaluating
malfunctioning equipment and obtaining adequate replacement components, and d)
establishing surveillance tests and inspections based on reliability analyses,

frequency and type of service, or age of the items, as appropriate.

The applicant has described a program which incorporates the above guidelines.
Additionally, the applicant was requested to provide information on -the specific
maintenance / surveillance activities to be performed on five specific equipment
items. As a result of discussions with the staff, the applicant has incicated

'that a program to detect degradation of safety-related motor cables will be
s'implemented.

The applicant must describe the surveillance activities that will be performed
on all other safety-related cables inside containment. ;

A commitment to implementation prior to granting of an operating license must ,<
be made by the applicant and will be verified by the staff. The maintenance /

surveillance program as outlined by the applicant is acceptable for the pur-
poses of the en/ironmental qualification program.

3.11.3.3.6 Radiation.(Inside and Outside Containment)

The applicant 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 applicant'in NUREG-0588 and NUREG-0737, "Clarifi-
cation of TMI Action Plan Requirements." The staff review determined that the
values to which equipment was qualified enveloped the requirements identified
by the applicant.
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The value specified for use in equipment qualification in the containment is
2.22 x 108 rads gamma plus beta. -In the auxiliary building, a maximum value
of 2.24 x 107 rads gamma has been utilized in areas in the proximity of.

recirculating fluid lines. These values are acceptable for use in the
qualification of equipment. *

3.11.3.4 Outstanding Equipment

,

For safety-related items not having complete qualification documentation, the
applicant has provided commitments for corrective action and schedules -for
completion. For items not expected to have full qualification, analyses must
be performed in accordance with paragraph (i) of 10 CFR 50.49 to ensure that
the plant can be operated safely pending completion of environmental qualifi-
cation. These analyses must be submitted to staff prior to granting of an
operating license.

The applicant has made a number of commitments to replace or retest unqualified
equipment prior to fuel load, as described in the' environmental qualification
program submittal. Prior to issu/ance of an operating license, the applicant
must confirm that all equipment replacement and testing commitments have been /

fulfilled or must justify interim operation with equipment not fully qualified.

The staff has recently received additional information concerning the qualifi-
,f

cation of Rockbestos cable which may affect the acceptability of the test
reports referenced by the applicant. The qualification of this cable is

currently under investigation by the staff and additional information and/or
test data may be. required prior to OL issuance.

3.11.4 Qualification of Ecutoment

The following subsections present the staff's assessment of the qualification
status of safety-related electrical equipment based on the applicant's submit-
tal, audits of documentation at the plant site, information in the NRC Equipment

'

Qualification Data Bank, and previous staff evaluations of equipment in other
plants.

t.
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3.11.4.1 Safety-Related Electrical Equipment
3

The. staff has separated the electrical equipment in a harsh environment into
three categories: (1) equipment requiring replacement prior to plar.t startup,
(2) equipment requiring additional qualification information or corrective
action, (3) equipment considered acceptable pending implementation of the
maintenance and surveillance program. An appendix listing equipment in each
of these categories is provided.

3.11.4.1.1 Equipment Requiring Replacement Prior to plant Startup

Appendix A identified equipment which the staff review has determined requires
replacement prior to plant startup. There is no equipment in this category
for SNUPPS.

3.11.4.1.2 Equipment Requiring Additional Information and/or Corrective
Action

Appendix B identifies equipment in this category. Corrective action or
deficiencies are noted by a letter relating to the legend identified below,

i

legend'

A - material-aging evaluation; replacement schedule; ongoing equipment
surveillance

CS - chemical spray
.

EXN - exempted equipment justification inadequate
H - humidity

,

I - HELB evaluation outside containment not completed
M - margin
P pressure

QI
' qualification information being developed

~

QM qualification method

QT qualification time

R - radiation

RPS .- equipment relocation or replacement schedule provided

08/24/83 3-11 SNUPPS SER ATT 1 SEC 3.11
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RTS - retest, schedule provided -

S - submergence
,

SEN - separate effects qualification justification inadequate

T - temperature

AC - accuracy
,

These deficiencies do not necessarily mean _that the equipment is unqualified.
However, the deficiencies are cause for concern and require further case-by- -

v'
case evaluation. The applicant should resolve these deficiencies and document

the resolutions in an auditable form.

3.11.4.1.3 Equipment Considered Acceptable or Conditionally Acceptable
,

Based on the staff review, the items identified in Appendix C have been
determined to be acceptable, pending implementation of the maintenance /
surveillance program.

3.11.4.2 Safety-Related Mechanical Equipment
f

The applicant has indicated that additional information will be submitted to
demonstrate the adequacy of the mechanical equipment qualification program. A /
description of the program indicated that qualification would be demonstrated
and a review of the qualification status has been started.

The staff requires the following additional information to be submitted:

(1) The results of the review performed for mechanical equipment, i.e., iden-
tification of qualified equipment and corrective actions fc" unqualified
equipment. The staff will select three equipment ite*f and will require
the applicant to submit complete information including (a) detailed draw-
ings with the complete bill of material for the equipment, (b) requir,ed
environmental service conditions (temperature, radiation), (c) qualifica-
tion information for non-metallic materials, and (d) Copies of the refer-
ence documents used to demonstrate the qualification.
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(2) For any safety-related mechanical equipment for which qualification
cannot be established prior to fuel load, justification for interim

^ operation using the guidelines of 10 CFR 50.49 should be provided.

3.11.4.3 Environmental Qualification Audit
.

The staff, with assistance from EG&G Idaho, Inc., conducted an audit of the

applicant's qualification documentation and plant installed equipment on
June 20-23, 1983. Ten equipment items were reviewed to determine if the
documents in the qualification files supported the qualification status deter-

mined by the applicant. The following observations were 'made during the
audit:

.

- A number of documentation omissions were identified, typically; test
instrument calibration accuracies, traceability between tested material

. and installed materials, justifications for differences in orientation

between the test and installation, verification that modifications to

equipment . items resulting from the qualification tests had been done,
.- etc. The documentation ommissions were satisfactorily resolved and the

applicant agreed to include the missing information in the files. The ,

applicant should review all qualification files to assure that all

similar omissions are eliminated.

- Three of the equipment items audited were installed in the plant in a
manner not consistent with the way in which they were tested, thus
nullifying the results of.the steam qualification tests. The applicant
should describe the approach that will be used to assure that all equip-

.

ment items are installed in a manner which does not invalidate qualifica-
tion test results. The staff may select additional files for detailed

review to verify that this has been done.

- The justification given for exluding pre-aging of a switch component in
the qualification sequence is.not considered acceptable (see discussion
of Limitorque valve operator below). The applicant must demonstrate that
exluding pre-aging from the qualification program does not invalidate tne

' qualification status of the equipment.
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- In one file it was~ determined that insufficient attention had been given
to the acceptance criteria for qualification tests and their applicability
to plant specific requirements (see discussion of Marathon terminal blocks

'

below). The applicability of all test data and acceptance criteria should
be reviewed by the applicant. The applicant should describe any changes j
to the qualification status of the equipment that result from this review.
The staff may elect to review several qualification files to assure that
this area has been resolved.

- A number of equipment items had not been installed ~ at the time of the
audit so that proper installation could not be verified. The applicant
must notify the staff when the audited items have all been installed.

The staff may select. additional equipment items for inspection to verify
proper installation.

In the review of the qualification files during the audit a number of questions
could not be satisfactorily resolved. These are listed below and must be
addressed by the applicant prior to licensing.

.

Anaconda and BIW electric cable - the qualification files showed. -

that du' ring LOCA similation tests the cable ends were brought outside
the test chamber and not exposed to the LOCA environmental conditions.
The cables, as installed, would allow the possible exposure of the
cable ends to the harsh environment of a DBE. The applicant has
addressed this concern in a recent letter; however, full resolution
has not been demonstrated. The applicant should assure that the

cable ends are protected from a LOCA environment or provide infor- /
mation demonstrating successful cable performance with the cable

''
ends exposed.

Limitorque SM8-000 motorized valve operator - during qualification-

tests the wire entrance cavity was sealed. As installed, the valve
; operator has no seal at the wire entrance interface. The applicant

f should assure that the wire entrance cavity is sealed or provide
: information showing successful operation of the' valve operator as
;

installed in the plant.

|- -
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For this same item the-applicant stated that pre-aging of the switch
material was exempted based on a Temperature Index rating of 150*C.

.

The staff judged this not to be an adequate technical justification.
The measured physical property on which the TI is based could not be
provided, nor could the applicant provide adequate proof that the

switch is capable of performing its safety function at the end of

qualified life. The concern regarding aging of the switch material j

must be resolved prior to issuance of en operating license.

Marathon 1600 series terminal blocks - the qualification report-

showed that the acceptance criterion specified during exposur~e to ,

LOCA conditions was that the leakage current was not to exceed a
minimum value. Insulation resistance was specified at other times ,

v'
in the test sequence, but was not measured during LOCA exposure.
In addition, the leakage current test results indicate that the

insulation resistance, although not directly measured, was probably
less than the stated acceptance value. There is alsa a concern that
the method of test used is not a convervative representation of the
actual use of this equipment. The applicant should provide infor-
mation for resolution of this concern prior to issurance of an
operating ifcense.

3.11.5 Conclusions

The staff has reviewed and evaluated the SNUPPS program for the environmental
qualification of electrical and mechanical equipment. This review has included
the systems selected for qualification, the environmental conditions resulting
from design basis accidents, and the methods used for qualification. The

following items are outstanding and must be resolved prior to issuance of an s

operating license.

..

1. Information demonstrating qualification of all electrical equipment located
in a harsh environment, including nonsafety-related equipment, equipment
required by the TMI action plan, and installed Regulatory Guide 1.97 equip-
ment discussed in Section 3.11.3.1, or ,iustifications for interim operation

.
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in accordance with 10 CFR 50.49 must be provided. This information should-

be furnished with sufficient time for staff review and approval prior to
issuance of an operating license.

2. Information regarding the qualification of mechanical equipment as iden-
,

tified in Section 3.11.4.2 must be provided prior to granting of an
operating license.

3. The open items from the plant audit identified in Section 3.11.4.3 must

be addressed in addition to the items identified in sections 3.11.3.1,

3.11.3.3.5, 3.11.3.4, and 3.11.4.2

'

Based on these considerations, the staff concludes that satisfactory comple-
tion of the corrective actions and resolution of the outstanding items identi-
fled herein will ensure conformance with the requirements of 10 CFR 50.49 and
relevant parts of General Design Criteria 1 and 4 of Appendix A,10 CFR 50,
Sections III, XI, and XVII of Appendix 8,10 CFR 50, and the criteria specified
in NUREG-0588.

.
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Appendix A

EQUIPMENT REQUIRING REPLACEMENT
PRIOR TO PLANT STARTUP
(SECTION 3.11.4.1.1)

No equipment in this category.

.

.
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Appendix 8 .

EQUIPMENT REQUIRING ADDITIONAL INFORMATICN
OR CORRECTIVE ACTION (SECTION 3.11.4.1.2)

Deficiency /
Corrective

Component Manufacturer Model Number Action

Cable Breakout Kit Raychem Corp. NCSK . ,& -
f, j[./:f;s

.% w ,
Motor Control Center Gould, Inc. A203C, A203D, A203E, QI i - : . .,

Starters A213C, A2130, A22, A22G ~

Motor Control Center Gould, Inc. EF3, HE3, JL3, BQ QI
Circuit Breakers

Motor Control Center Gould, Inc. 2190E, J10 QI
Relays

QI, 'h 444 ,-A-.(Interconnecting Wire Rockbestos Firewall III
for Local Control 7" ' . ,.y
Stations

Instrument and Electroswitch Series 20L QI
Control Switch

Indicating Lights G.E. ET16 QI

Terminal Blocks Buchanan 616508-4, 616508-6 QI

Resistors QI
- -

Terminal Lugs QI
- -

Terminal Blocks Marathon 1600 NUC, 1500 NUC QI
142 NUC

Electrical Penetra- Amphenol QI-

tion Assembly (Bunker-Ramo)

Electric Pentra- Conax Low Voltage Inst. /'CS,/ p o y pg. gtion Adapter (Kapton) -'

Modules M, '#'5

'

,-

08/24/83 8-1 SNUPPS SER APP B

L. * ,



.

* *
.,,

Appendix B (Continued)-

.

Deficiency /
Corrective

Component Manufacturer Model Number Action

Terminal-Blocks Kulka 601, 602 QI

600v Control Cable Rockbestos Firewall III ', QI
Chem XLPE

600v Control Cable Rockbestos Firewall III QI
Rad XLPE

600v Control Cable' Rockbestos Firewall III QI
Chem XLPE (KXL760).

600v Control Cable Rockbestos Firewall III QI
(KXL760, KXL420)

600v Control Cable Anaconda- FR-EP .C-S' # A'

Ericsson \ " nj

Cable Assembly (NIS) Brand-Rex RG-11A/U QI

I Aux. Relay Rack / Struthers-Ounn 219, 236 [T,QI --- .,4 f '.

df m .cLtRelays "

h% 6,!6 Gir ) GII. (21 -**'*:
Aux. Relay Rack / % %' QI -

Terminal Blocks

Aux. Relay Rack / Rockbestos Firewall SIS QI
Cables.

J

Aux. Relay Rack / GTE Sylvania PFS-3322 QI
Fuse Blocks

Aux. Relay Rack / Thomas & Betts Tefzel QI
Terminal Lugs

Aux. Relay Rack / QI- -

Bus Bar Standoff-

Pressure Transmitter QI- -

(Inside Cont.)

Coaxial Cable Rockbestos RSS-6-104 QI
.

RTO Weed Inst. Co. RTO-612-18-C-4-C-14.5-00 CS, AC oss s.s _y
RTO-611-18-C-4-C-2-A2-0 CS, AC , bc MM '

.
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Appendix B (Continued)

*

Deficiency /
Corrective

Component Manufacturer Model Number Action
_

fCbNuclear Service Masonellan 20,000 and 40,000 Series T, RPS '

Control Valves with Air Actuators -~

Atmospheric Relief Masoneilan 38-40411
valves

Solenoid Valves QI
- -

Electric Conductor Conax N/A [y
Seal Assy.

$,:g. i.Valve Operator Anchor" Darling / SM8-00 AC, A ^ .| p r.~Limitorque a4
Valve Operator Velan Eng./ SMB-000 AC, A

Limitorque

Valve Operator Velan Eng./ SMB-00 AC, A
Limitorque,

- u.
Valve Operator Anchor Darling / SMB-00 & SMB-000 AC, A d#Limitorique *

Valve Operator Borg Warner / SMS-000 AC, A --

Limitorque

Valve Operator Fisher SMB-00 & SMB-000 AC, A
Controls /
Limitorque

Valve Operator Fisher SMB-000 AC, -
Controls /
Limitorque

Room Coolers Carrier Motor 256T, 286T QI
(Westinghouse)

e

Pneumatic Damper Raymond Control PAS-111 QI
Actuator Systems

Electric Damper Raymond Control MAR-25 QI
Actuator Systems

Hydraulic Actuator Anchor Darling QI-
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Appendix B (Continued)
>

'

Deficiency /
Corrective

Component Manufacturer Model Number Action

Valve Actuator Westinghouse / SMB-00, SB-2, SMB-2, AC, A
'(NSSS) Limitorque 58-00, 580-3

Valve Operators Limitorque SMB-000-5, SMB-000-10" R'' re r, ' <f dl
~

f
SMB-00-157 58-1-60
58-2-80, 580-00-15
580-3-150, SMB-00-10'

.

3

7

c

4

4

;
e

4
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Appendix C .

EQUIPMENT CONSIDERED ACCEPTABLE
PENDING IMPLEMENTATION OF

MAINTENANCE / SURVEILLANCE PROGRAM
(SECTION 3.11.4.1.3)

,

__

Component Manufacturer Medel No.

Stub Connection Kit Raychem Corp. NPKV

Heat Skrink Field Splice Raychem Corp. WCSF-N

Nuclear Motor Connection Kits Raychem Corp. N-MCK

Cable End Seal Kit Raychem Corp. NESK

5 KV Power Cable Kerite HTK/HTNS

5 KV Splices & Motor Kerite S-SNS-NUC-DISC
Termination Kits IT/0T-5NS-NUC

600 V Control Cable Brand-Rex -XLPE

600 V Power Cable Anaconda-Ericcson Durasheath EP

Coaxial & Triaxial Cable Brand Rex RG-11 A/U
RG-58C/U
RC-598/U

Thermocouple Extension Cable Samuel Moore EPCM

600 V Instrumentation Cable BIW- EPR-CSPE

Pressure Transmitter Rosemount, Inc. 11538
(Outside Containment)

Hydrogen Analyzer Comsip-Delphi, Inc. K-III

High Range Radiation Monitor General Atomic, Inc. RD-23
Detector

Level Instrumentation De Laval/ Gems XM-54582
XM-54583
XM-54584
LS-57761
LS-57763
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Appendix C (Contiuned)

Component Manufacturer Model No.
.

NutterflyControlValves Fisher 9220
: Actuators and Appurtenances Bettis T3168/T4168

Valve Operator / Terminal Marathon 300, 1600
Blocks Buchanan 0222, 0524

'

G. E. EB-5
Curtis Type L

Valve Operator / Wire Raychem Corp. Flamtrol

Butterfly Valve Actuator and Fisher 9220
Appurtenances Bettis T420/T416

Hydrogen Mixing Fan . Joy Manufacturing Co. 66-inch dia fan
Reliance Motor 445T frame

Containment Cooler Joy Manufacturing Co. 66-inch dia fan
Reliance Motor P/MY motor, 5005 frame

Large Pump Motors (Outside Westinghouse AC motor frame 5808-H,
Containment) WP1 type LAC,

; S.0. 76F60185
I

Containment Spray Pump Motors Ingersoll-Rand Co. VSWI (5808 P39)
(Outside Containment)

Pressure Transmitter -Barton 763
(Group A)

Pressure Transmitter Barton 763
(Group B)

>

Diff. Pressure Trans. Barton 764
(Group A)

Diff.' Pressure Trans. Barton 752,'752/352, 752/351
(Group B)

RTD RdF Corp. 21204

RTD RdF Corp. 21205

Solenoid Valve ASCO NP831655E

Externally Mounted Limit NAMCO EA-180, EA-740
Switch,

Tn \ d. 1% . Q INta ec. ))Qd.
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Appendix 0
~

SAFETY-RELATED SYSTEMS CONTAINING COMPONENTS WHICH
PERFORM SAFETY FUNCTIONS

Function System

1. Emergency Main Steam
Reactor Main Turbine

'

Shutdown Main Feedwater
Reactor Coolant
Chemical Volume and C'ontrol
Refueling Water Storage
Safety Injection
Accumulator Safety Injection
Control Building HVAC
Auxiliary Building HVAC
Diesel Generator Building HVAC
Containment Cooling
Diesel Generator

/ 4.16 kV Electrical,

Emergency Generating
Load Sequencing and Shedding
480 V AC Electrical
125 V DC Electrical
Vital AC Instrument Power
13.8 kV Electrical
Main Control Board
Reactor Protection
Excore Neutron Monitoring

2. Containment Main Steam
Isolation Main Turbine

Main Feedwater
Auxiliary Feedwater
Reactor Coolant
Chemical Volume and Control
Reactor Makeup Water
Steam Generator Blowdown
Essential Service Water
Component Cooling Water -

Residual Heat Removal
Safety. Injection
Containment Spray
Accumulator Safety Injection

,

Essential Service Pump House HVAC
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Appendix 0 (Continued)

Function System

2. (Continued) Control Building HVAC
Auxiliary Building HVAC
Diesel Generator Building HVAC
Containment Cooling
Containment / Hydrogen Monitoring
Containment Purge >

Liquid Radwaste
Service Air
Fire Protection
Diesel Generator
Floor and Equipment Orain
4.16 kV Electrical
Emergency Generating
Load Sequencing and Shedding
480 V AC Electrical
125 V DC Electrical
Vital AC Instrument Power
Main Control Board
Miscellaneous Panels
Essential Safety Features Actuation
Reactor Protection

# Excore Neutron Monitoring
Primary Sampling

3. Core Reactor Coolant
Cooling Chemical Volume and Control

Refueling Water Storage
Essential Service Water
Component Cooling Water
Residual Heat Removal
Safety Injection
Accumulator Safety Injection
Essential-Service Pump House HVAC
Control Building HVAC .

Auxiliary Building HVAC
Diesel Generator Building HVAC
Containment Cooling
Emergency Fuel Oil
Diesel Generator
Floor and Equipment Orain
4.16 kV Electrical

'Emergency Generating
Load Sequencing and Shedding j
480 V AC Electrical

i

125 V DC Electrical '

Vital AC Instrument Power,

' ,

Main Control Board
.

4
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Appendix 0 (Continued)

Function System
,

3. (Continued) Miscellaneous Panels *
Essential Safety Features Actuation
Reactor Protection
Excore Neutron Monitoring

4. Containment Refueling Water Storage
Heat Essential Service Water,

Removal Component Cooling Water
Residual Heat Removal
Containment Spray
Essential Service Pump House HVAC
Control Building HVAC
Auxiliary Building HVAC
Diesel Generator Building HVAC
Containment Cooling
Emergency Fuel Oil
Diesel Generator
Floor and Equipment Drain
4.16 kV Electrical
Emergency Generating
Load Sequencing and Shedding

,

+ 480 V AC Electrical
'

125 V DC Electrical
Vital AC Instrument Power |

Main Control Board
Miscellaneous Panels
Essential Safety Features Actuation
Reactor Protection

5. Core Main Steam
Residual Main Feedwater
Heat Auxiliary Feedwater

Reactor Coolant
'

Removal Refueling Water Storage
Essential Service Water
Component Cooling Water |

Residual Heat Removal
Safety. Injection

|

Auxiliary Turbine
Essential Service Pump House HVAC
Miscellaneous Building HVAC
Control Building HVAC
Auxiliary Building HVAC
Diesel Generator Building HVAC
Emergency Fuel Oil |

'Oiesel Generator
Floor and Equipment Drain
4.16 kV Electrical

,
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Appendix 0 (Continued)

Function System

5. (Continued) Emergency Generating
Load Sequencing and Shedding
480 V AC Electrical
125 V.0C Electrical
Vital AC Instrument Power
Main Control Board
Miscellaneous Panels
Essential Safety Features Actuation
Reactor Protection

6. Prevent Main Steam
Release Main Feedwater
of Radioactive Auxiliary Feedwater
Materials Reactor Coolant

Chemical Volume and Control
Steam Generator Blowdown
Refueling Water Storage
Fuel Pool Cooling and Cleanup
Essential Service Water
Component Cooling Water
Residual Heat Removal
Safety Injection
Containment Spray
Accumulator Safety Injection
Auxiliary Turbine
Essential Service Pump House-HVAC
Turbine Building HVAC
Miscellaneous Building HVAC
Fuel Building HVAC
Control Building HVAC
Auxiliary Building HVAC
Diesel Generator Building HVAC
Containment Cooling
Containment / Hydrogen Monitoring
Containment Purge
Liquid Radwaste
Emergency Fuel Oil
Service Air
Fire Protection
Diesel Generator
Oily Waste
Floor and Equipment Orain
4.16 kV Electrical
Emergency Generating
Load Sequencing and Shedding
480 V AC Electrical
125 V DC Electrical
Vital AC Instrument Power
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Appendix 0 (Continued)

Function System

6. (Continued) 13.8 kV Electrical
Main Control Board
Miscellaneous Panels
Essential Safety Features Actuation
Reactor Protection
Excore Neutron Monitoring
Primary Sampling

.

F

v .

.

%
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