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Inspection Summary

Inspection Conducted October 19-23, 1987 (onsite) to December 18, 1987
(NRC Region IV Office) (Report 50-482/87-24)

Areas Inspected: Special, announced inspection to review the licensee's
implementation of a program for establishing and maintaining the qualification
of electric equipment within the scope of 10 CFR 50.49. In preparation for this
inspection, the NRC team included a review of WCNOC's implementation of EQ
corrective action commitmerts, identified in SER, NUREG 0881, April 1982, and
Supplements 4 and 5 (December 1983 and March 1985). These documents provide the
NRC staff acceptance with regard to equipment for which justification for
interim operation (JI0s) were provided prior to the November 30, 1985, deadline.

The NRC inspection team reviewed a sample of 38 EQ work packages in the
documentation files out of a total ¢y 67, and walked duwn 47
components/equipment.

Results: The inspection determined that the licensee has implemenced a program
to meet the requirements of 10 CFR 50.49, however, four violations of NRC
requirements and three unresolived items about which more information is required,
were identified. The licensee's letter No. WM 37-0309 to NRC Region IV, dated
November 20, 1987, provided additional information subseguent to the onsite

" spection and addressed the inspection findings presenteac in the exit interview
by the NRC on October 23, 1987. The licensee's information and proposed methods
of resolution tn the inspection findings have been reviewed and were considered
in preparation and issuance of this report.

The deficiencies identified by the NRC inspection team represent documentation
files which could not establish that this equipment was qualified. These
components were identified during the onsite review of the EQ documentation
files and a corresponding plant walkdown inspection. The licensee was urged to
resolve these concern; and place the necessary justifications for continued
operation (JCOs) in place as soon as possible in accordance with the NRC Generic
Letter 86-15.
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Withers, President

T. Rhodes, Vice President, Nuclear Operations

A. Bailey, Vice President, Engineering and Technical Services
L. Johnson, Nuclear Coordinator

A. Freitag, Manager, Nuclear Power Engineering (NPE)
M. Estes, Supervisor of Operations

Peterson, Supervisor, Licensing

Peterson, Supervisor, Qualification Evaluations
Gimple, Technical Staff Engineer, Materials Quality
Payne, Sunervisor, Quality Plant Support
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McMahon. Supervisor, Technical Training

Richard, EQ Engineer

Hoch, QA Tech
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. Pippin, Manager, NPE
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. Stokes, Material Services Manager

L. Maynard, Manager, Licensing
A. Snyder, Manager, Purchasing and material Services

. Rich, Superintendent . Maintenance

Boyer, Plant Manager

. C. Hopkins, Senior Engineering Specialist
. McKinney, Superintendent, Technical Support
. G. Williams, Superintendent, Regulatory, Quality, and Administrative

Services
*L. L. Cook, Supplier Quality
*K. Harvey, QC Services Supervisor
*T. M. Damashek, Quality Engineer
R. D. Flannigan, Supeivisor, Compliance Engineer
*M. R. Bove, Senior Engineer
*J. L. Houghton, Operations Coordinator, Operations
*S. Austin, Operations Coordinator
W. C. Wiseman, Maintenance
Others
B. J. Metro, Engineer, Westinghouse
M. H. Fletcher, Consultant, CPA, Inc.
J. G, Utt, Senior Engineer, Bechtel
D. N. Lorfing, Licensing Engineer, GSU
W. E. Kahl, UE-Callaway
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B. L. Bartlett, Resident Inspector
J. E. Cummins, Senior Resident Inspector

*Denotes those not present at the exit interview.

Purpose

The purpose of this inspection was to review the licensee's implementation
of the requirements of 10 CFR 50.49,

Backaround

NUREG-0588 was issued in December 1979 to promote an orderly and
systematic implementation of EQ programs by industry and to provide
guidance to the NxC for its use in ongoing licensing reviews. The
positions contained in NUREG-0588 provided guidance on (a) how to
establish environmental service condiiions, (b) how to select methods that
are considered appropriate for qualifying equipment in areas of nuclear
plants, and (c) other areas such as margir, -ging, and documentation.

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, specified
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 Standardized Nuclear Unit Power Plant System (SNUPPS) plants are
qualified according to the criteria specified in Category I of NUREG-0588.

In order to document the degree to which the environmental qualification
program complies with the NRC's environmental qualification requirements
and criteria, the licensee prnvided equipment qualification information
since the November 30, 1985, deadline, by letters dated November 29, 1985,
January 17, April 4, May 14, July 28, August 1, August 7, August 29, 1986,
June 5 and November 20, 1987, to supplement the information contained in
Section 3.11 and Appendices 3.11(N) and 3.11(B) of the FSAR.

The Wolf Creek SER, NUREG-0881, April 1982, requested the licensee to
submit his environmental qualification program for safety-related
information as outlined in NUREG-0588, Appendix E, and update Section 3.11
of the FSAR, prior to the NRC job site audit of the licensee's files as
outlined in the NRC Standard Review Plan.

SER, NUREG-0881, Supplement No. 3, was issued in December 1983, which
evaluated the adequacy of the SNUPPS EQ program and provided the NRC
position relating to open items and unresolved issues. These outstanding
ftemc were either resolved prior to the issuance of the operating license
or JIOs in accordance with 10 CFR 50.49 were provided. Such outstanding
ftems included (a) information which demonstrated qualification of al)



electrical equipment reguired by the Three Mile Island (TMI) action plan,
and installed in accordance with Regulatory Guide 1.97; and (b) the
surveillance/maintenance program to implement the program before fuel
loading and a program to detect age-related degradation of electrical
cables inside containment that inciude: a periodic inspection of selected
cables,

SER, NUREG-0881, Supplement No. 5, was issued in March 1985. The NRC
concluded that, for safety-related items not having complete qualification
documentation, the licensee had provided commitments for corrective action
and schedules for completion. For items identified that did not have full
qualification before an operating license was issued, an analyses had been
performed in accordance with 10 CFR 50.49(i) to ensure that the plant
could be operated safely pendi~g completion of environmental
qualification. These analyses reviewed by the NRC and JIOs concluded that
reasonable assurance had been provided that the SNUPPS plants could be
operated safely pending completion of environmental qualification. The
NRC concluded that a license condition would be incorporated into the
SNUPPS plants licenses requiring all electrical equinment with’ = the scope
of 10 CFR 50.49 to be qualified by November 30, 1985. :

By le*“er dated February 4, 1985, WCNOC in response to Generic

Lette: 84-24, certified compliance with 10 CFR 50.49 in that all equipment
was either fully qualified or a JIO had been submitted pending full
qualification.

By letter dated January 17, 1986, WCNOC provided to the NRC, Revision 3,
“Report of Independent Review of Cnvironmental Qualification Programs to
NUREG-0588" which reflected the ~ompletion of the EQ review by WCNOC and
tlosure of outstanding JIOs.

By letter dated April 4, 1986, WCNOC provided to the NRC a report
entitied, "Evaluation of Environmental Qualification of Equipment
Considering Superheat Effects of High Energy Line Breaks for Callaway
Plant and Wolf Creek Generating Station." The report concluded that the
equipment which must function to mitigate a postulated high energy line
break (HELB) with superheat effects, to bring the SNUPPS plants to a safe
shutdown condition, would perform their safety functions following such a
postulated event..

The documents above identified were reviewed by the NRC inspection team
members and used in preparation for this inspection. The inspection
involved an onsite and subsequent NRC Region IV in-office inspection of
records subsequently furnished by the licensee.

Findings
a. EQ Program Compliance with 10 CFR 50.49

The NRC inspectors examined the licensee's program for establishing
the qualification of electric equipment within the scope of



10 CFR 50.49. The program was evaluated by examination of the
licensee's qualification documentation files, review of procedures
for controlling the licensee's EQ efforts, and verification of
adequacy and accuracy of the licensee's program for maintaining the
qualified status of electrical equipment. FBased on the inspection
findings, which are disnuss>d in more detail below, th2 inspection
team determined that the licensee has implemented a program to meet
the requirements of 10 CFR 50.49 for WCGS although some deficiencies
were identified (refer to Sections 4.f, 4.9, and 4.h).

EQ Program Procedures

The inspection team examined the implementation and adequacy of site
policies and procedures for establishing and maintaining the EQ of
electrical equipment in compliance with the requirements of

10 CFR 50.49. The licensee's methods for establisiing and
maintaining the EQ of electrical equipment were reviewed in the
following documents:

Type Procedure No. Title
Directive I11.24.0, Revision 2 Equipment Qualification
EQ Procedure EQM IC 0908, 4/11/85 E0 Qualification

Requirement ‘or S-R and
I&C Cables Inside

Contairment
General Procedure KGP-1131, Revision 5 Plant Modification
Process
Nuclear Plant KPN=C-309, Revision 1 Plant Modification
Engineering Design Development
Procedures
KPN-D-319, Revision 1 EQ Review of Electrical
Equipment to 10 CFR
50.49
KPN-D-324, Revision 0 EQ Summary Document
(Draft)
Procurement kKP-2140, Revision 1 Material and Services
Procedure Procurement
Operations ADM 01-057, Revision 12 Work Request
Procedures

ADM 08-202, Revision 9 Planning and Scheduling
Preventive Maintenance
Tasks



ADM 08-211, Revision 1 Updating Procedure for
Managed Maintenance Data
Base

ADM 08-813, Revision 1 I&C Group EQ Maintenance

Program
Emergency EMG E-1, Revision 1 Loss of Reactor Secondary
Operating Coolant

Procedure

The NRC inspection team reviewed the above licentee's procedures for
meeting the requirements of 10 CFR 50.49 including (1) qualified
life;, (2) service conditions; (3) periodic testing; and

(4) maintenanc. and surveillance. The licensee's EQ program was also
reviewed wilh regard to establishment of an auditabie documentation
file, inciuding such documents as EQ audit reports, maintenance and
surveillance records, supporting documents which establish EQ
training of personnel, and supporting documents which control plant
modifications, and installation of replacement equipment to the
requirements of 10 CFR 50.49.

The licensee's EQ program procedures and polic‘es are established and
are being adequately implemented to control and maintain the EQ of
electrical equipment at WCGS for compliance with the requirements of
10 CFR 50.49.

The following programs were effectively in place at WCGS:

(1) EQ Maintenance Program

The WCGS EQ maintenance program consisted of
Procedures ADM 08-202, ADM 08-291, and ADM 08-813 which were in
place at the time of the NRC inspection.

ADM 08-202 provides instructions for planning and scheduling ‘
routine mechanical and electrical preventive maintenance (PM) |
tasks by means of a managed maintenance data base (MMDB) which }
stipulates scheduled PM activities on a computer printout,

Provisions are made for an evaluation of PM activities performed I
after a scheduled late date. Lubrication requirements are

stipulated by reference to a Master Lubrication List (MLL) whicn

is addressed in ADM 08-208.

ADM 08-211 provides the method for documenting and making
available new information for updating the MMDB. A review of
change information was made by the NRC inspector.

ADM 08-813 implements an EQ maintenance program which requires
procedures to be written for instrumentation and control (I&C)






(3)

(4)

No violations, deviations, or unresolved items wer: identified
by the NRC inspection team.

Control of Plant EQ Modifications

WCGS Procedures KGP-1131, Revision 5, and KPN-C-309, Revision 1,
were reviewed by the NRC inspection team to ensure proper
control of equipment qualification is being maintained during
plant modifications. Procedure KGP-1131, "Plant Modification
Process," describes the process of initiating a Plant
Modification Request (PMR), obtaining the required approvals,
and closeout of the PMR. KGP-1131 also establishes departmental
and personnel responsibilities with the PMR. The procedure
ensures that the responsible parties review the PMR for effect
on the EQ program. Procedure KPN-C-309, "Plant Modification
Design Development," describes the engineering activities
associated with PRs. This pro~edure cuv. . ains instructions and
associated EQ checklist to ensure PMR reviews include
evaiuations with regards to the effect of changes and station
modifications involving EQ equipment.

The control of the WCGS plant EQ modif..ation program
implementation, to verify that modifications involving EQ
equipment have been incorporated into the PMR process, will be
accomplished during a subsequent NRC inspectiol.

No violations, deviations, or unresolved items were identified
by the NRC inspection team.

Program for Independent Review of EQWPs

Procedure KPN-D-319, "EQ Review of Electrical Equipment to
10 CFR 50.49," establishes the guidelines on performing an
independent review of EQ programs, including EQWP development by
WCGS personnei and review of EQWPs supplied by outside
organizations. The NRC inspection team reviewed EQWP
documentation for evidence that a positive statement was
included in each EQWP by the licensee to ensure that the
equipment is qualified for its application and that the
documentation has been properly reviewed and approved. The
"Electrical Equipmant Qualification Signature Sheet,"

(Form KEF-D=319-1), clearly performs this function; however,
EQWPs supplied by other organizations reviewed prior to the
initiation or KPN-D=319, Revision 0, did not contain the
signature sheets.

No violations, deviations, or unresolved items were identified
by the NRC inspection team.
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EQ Training Program/QA Audits of EQ Activities

The NRC inspection team reviewed training records and conducted
interviews with WCCS training personnel responsible for administering
training programs related to EQ activities. WCGS is in the process
of formalizing their EQ training program by written procedure.
Verification of this program will be accomplished during a subsequent
NRC inspection.

WCGS has in place an audit program which prescribes planned and
periodic QA audits of EQ activities. The NRC inspection team
reviewed WCNOC QA audit reports TE 50130-X045 and TE 50140-K170. The
NRC inspection team concluded that these EQ audits were effectively
being accomplished.

No violations, deviations, or unresolved items were identified by the
NRC inspection team.

EQ Replacement Parts/Procurement Program

The WCGS EQ Replacement Parts Program is an integral part of the
licensee's overall EQ program and is controlled by

Procedures KP-2122, "Material and Services Receipt;" KP=-2123,
"Material Storage and Handling;" KP-2124, "Material Issue;" and
KP-2125, "Stored Item Maintenance." The WCGS EQ Procurement Program
is controlled by Procedure KP-2140, "Material and Services
Procurement "

No violations, deviations, or unresolved items were identified by the
NRC inspection team.

EQ Master List (EQML)

The NRC inspection team reviewed the WCGS EQML, Rovision 0, and
associated documents to verify its adequacy and verify the
implementation of WCNOC's EQML development and maintenanre
procedures.

The WCGS EQML 1s presented as Table 3.11(B)-3 of the WCGS Updated
Safety Analysis Report (USAR). The WCGS EQML was based on a review
of technical specifications, emergency operating procedures (EOPs),
off-normal operating procedures (ONOPs), piping and instrumentation
diagrams (P&IDs), electrical diagrams, Regulatory Guide (RG) 1.97
(Revision 3, Categories 1 ard 2), NUREG-0737, and plant equipment
verification walkdowns.

The original EQML, submitted to NRC on March 10, 1983, was compared
to the most recent EQML frund in the USAR Table 3.11(B)=3. Numerous
changes were made between the two revisions of the EQML using FSAR
change request forms. EQML changes will be controlled by a new
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procedure (KPN-D-3"4, "EQ Summary Document") when the procedure is
approved.

The procedures for developing and maintaining the EQML define the
EQML and assign overall responsibility for maintenance of EQ
engineering files to the nuclear plant engineering/technical support
department. These procedures also control deletions from the EQML,
as well as additions. The process as described was adequate to
ensure that the appropriate determination could be made for equipment
added to or deleted from the EQML. The NRC inspection team
identified no plant equipment that was required to be on the EQML
that was not included.

Additionally, the EOPs were reviewed with WCGS operations personnel.
The NRC inspection team selected 16 items of equipment required to be
used with the EOP for loss-of-coolant accident (LOCA)/main steam line
break (MSLB) and verified that they were all listed in the EQML as
qualified.

The NRC inspection team also reviewed the post-accident monitoring
equipment program status. RG 1.97, “"Instrumentation for Light Water
Cooled Nuclear Power Plant:c to Assess Plant and Environs Conditions
During and Following an Ac: dent," was reviewed against USAR

Tables 3.11(B)-3 and 7A-2, and RG 1.97, Table 2 recommendations. Al]l
necessary equipment required by RG 1.97 was included on the EQML or a
satisfactory explanation was documented as to why it was not
included.

Based on the NRC inspection team's review, the 10 CFR 50.49 EQML is
considered satisfactory.

No violatiuns, deviations, or unresolved items were identified by the
NRC inspection team.

EQ Documentation Files (EQF)

The licensee's EQF at WCGS has been established and is being
maintained to meet the requirements of 10 CFR 50.4S5. The
requirements are contained in WCGS engineering Procedures KPN-0-319,
Revision 1, KPN-D-324, Revision 0, and WCGS Nuclear Department
Directive No. I11.24.0, Revision 2. These procedures and the
directive apply to the activities for environmental qualification of
equipment important to safety as committed in the WCGS USAR,
Revision O, Appendix 3.11(B) and 3.11(N). Procedure KPN-D-219 is
primarily intended to be used for developing EQWPs by Bechtel,
SNUPPS, or the licensee. The EQWPs in the EQF are the result of
gqualification documentation (tast reports, test plans, vendor
descriptions and data, correspondence, etc.) to the requirements of
NUREG-0588, Revision 1, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment." The EQWPs in
the EQF consist of: (1) EQ signature sheet; (2) EQ evaluation check
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sheet; (3) check sheet supplements (qualification contingencies);
‘4) equipment evaluation work sheets; and (5) references used to
complete the EQWP (i.e., test reports, letters, drawings,
calculations, analyses, etc.).

The NRC inspection team examined files for 38 selected equipment
items (FQWPs) to verify the qualified status of equipment within the
scope of 10 ~FR 50.49. In addition to comparing plant service
conditions with qualification test conditions and verifying the bases
for these conditions, the NRC inspection team selectively reviewed
areas such as: (1) required post-accident operating time compared to
the duration of time the equipment has been demonstrated to be
qualified; (2) similarity of tested equipment to that installed in
the plant; (3) evaluation of adequacy of test conditions; (4) aging
calculations for qualified life; (5) replacement part schedules;

(6) the effects of decreases of insulation resistance on equipment
performance; (7) adequacy of demonstrated accuracy; (8) evaluation of
test anomalies; and (9) applicability of EQ problems as reported in
IE Information Notices (INs) and '€ Bulletins (IEBs) and their
resolution. The files adequately documented qualification of
equipment and were readily auditable, complete, and accurate.

During this review of the EQF, the NRC inspection team identified
violations to 10 CFR 50.49, the unresolved items, and open items
described below:

(1) EQWP-01013, Raychem Cable Termination Material

WCNOC committed to incorporating Wyle Test Reports 17859-02B and
=02P (not in the EQF during the NRC inspection) that demonstrates
qualification for some nonstandard splice configurations at the
W'GS into the Raychem EQ file EQWP-01013., Contrary to

paragraph 5(1) of NUREG-0588, Category I, the file as reviewed did
not support qualification of the installed splice configurations
or establish sinila- (ty between tested and installed splices, as
discussed in paragraph 4.h(1) of this renort. In addition, some
licensee~identified splice configurations appear to have fallen
outside the bound: of all available type test documentation which
qualification could be supported.

The licensee letter WM 87-0309 to WRT Region IV dated

November 20, 1977, further discussed Wyle Laboratnries
Qualification Tes:. Reporc No. 17859-02P which documents the
testing of a nunber of configurations of splices from various
suppliers. Included in this test were Raychem WCSF-N splices
with seal length significantly less than 2 inches (as :ttle as
1/2-=inch seal on some test samples) and bend radii to
approximately 1.2 times the 0.0. of the splice. This report was
obtained through membership in the Nuclear Utility Group on
Equipment Qualification (NUGEQ) and is now available for review
in the WCGS EQF. The Raychem splice bend radii less than 5
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times the 0.0, installed at WCGS were because of the smal)
physical size of the terminal boxes used for transmitters. A
calculation based on conformance of the Raychem splice
configurations to the insiue dimensions of the terminal boxes
yieided the smallest bend radius configuration at WCGS to be
approximately 1.43 times the splice 0.0. EQWP E-01013 wil: be
revised to reflect the above test report results and the results
of other ongoing programs addressing Raychem splices as
appropriate.

A licensee program to walkdown approximately 150 of the Raychem
splices at WCGS in harsh environment areas revealed: (a) one
splice with a seal length less than 1/2-inch which has been
replaced; (b) twe splices that had adhesive missing “rom the end
of the shrink tubing; (c) two splices that were identified as not
having the tubing fully shrunk; and (d) one splice that was
missing a shim. These splices have been replaced by the licensee.
Further, evaluations of installed configurations are being
conducted in accordance with station orocedures.

This item is considered a violation to 10 CFR 50.49 (also refer
to paragraphs 4.9(1), 4.h(1)(a), 4.h(1)(b), and 4.h(1)(c) of this
report). (482/8724-01)

(2) EQWP BOP-Limitorque, HE-1, and HE-4, Limitorque Motor Operatcr,
Energfzed Space Heaters

The NRC inspection team reviewed the above EQWPs in the licensee's
EQF and identified the iollowing deficiencies as a result of the
file review assoc ated with a walkdown of selectzd equipment
identified in each file.

(a) Limitorque Motor Operator Space Heaters (EQWP
BOP-Limitorque) Inside Containment

These motor operators, reviewed by the NRC inspectors, are
primarily located inside the containment. These operators
ae single voltage motors with "Radiation Class" or “Class
RH" insulation, and all are above the postulated flood
elevation for the areas in which they are located.

Qualification of the space heaters for use in the Class IE
control circuits of these Limitorque motor operators was not
established in the EQF. The analysis, used in determining
that no failure mode of the space heaters existed that could
adversely affect the operation of these operators, was not
established fully in the file. Qualification of the space
heaters was based primarily on Bechtel's conclusion that the
only failure mode of these heater: is an open circuit. The
analysis found in the file did not show how this conclusion
was reached. Supplementary information present in the file
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that vas apparently used as a basis for this conclusion was
Limitorque Laboratory Report 68174]1. In addition, this
report describes testing of a Wird Leonard ter,

1D No. 30/25F750WL8005, which was installe 1n a _imitorque
motor operator with the actuator assembly subjested to a
design basis accident (DbBA) test. This test report does not
adequately describe: (1) the test setup regarding
orientation and electrical interfaces (suzh as conduit
entries and seals, if any), (?2) the actual test instruments
used tc monitor the test, and (3) the purpose of the test.
Also, the heater was only energized during the last

10 minutes of the 30-day LOCA type test stimulation. QDuring
this test, resistance measurements were made beL«een the two
heater leads an. to ground; however, only four measurements
were taken throughout the 30-day LOCA type test. The lcwest
recorded resistance measurement was 15K ohms; however, the
voltages »t which three of these resistance measurements
vere taken, are not recorded in the test data. [t was
concluded by the NRC inspection team that the test report
used to qualify the heaters, and provide the basis for
Bechtel's :valuation, did not conform to current industry
standards used in establishing qualification of electrical
equipment used in Class 1E circuits.

The air temperature rise because of the close proximity of
degradable material to space heaters had not been properly
addressecd by the licensee. A review of the licensee's
meth>ydology indicated ‘het bulk temperature rises inside
the limit switch compartment were used to establish the
thermal ging temperatures and thi no ccnsideration was
given to the temperature rices be .Jse of the close
prcximity of components to the heaters. During the
walkdown, the NRC inspector noted the heater: were wiinin
0.5 to l=inch of either: (1) wire insulation; (2) the
phenolic material of the terminal strips; or (3) the
fib~ite/melamine material of the limit switch finger board.
In one case (LF-FV-009%), the NRC inspector notec the X1
jumper wire from points 18C to 172 on thz torque switch was
within 0.010-inch of the heater, but showed no evidence of
insulation deyradation. Tie heater lead wires, which were
not connected, were found in contact with the space heater
and showeu evidence of insulation degradation.

Limitorque Motor Operator Srace Heaters (EQWP HE-1) Ins .
Containment

Qualification of the space heaters for use in the Class 1E
control circuits of these Limitorque motor operators was
not established in the EOF. The analysis used in
determining that no failure mode of the space heaters
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existed that could adversely affect the operation of these
operators was not fully established in the file (Refer to
paragraph 4.f(2 (a) above.)

during the NRC walkdown inspection of EP-HV-EB0BA, two
space heaters were observed to be installed in the limit
switch comparimeit with the closest component to the heater
being the heater lead wires. There was appreximately

9.5 to l-inch clea=ance between the lead wire insulation
and heater. The licensee's position on qualification of
space heaters and response to IN Bo-71 regarding the
reported burned or Jamaged wires identified in Limitorque
motor operators with space heaters is outlined in

paragraph 4.f(2)(a) above.

The air temperature rise becausc of the close proximity of
deqradable material to ~¢ heaters also had not teen
properly addressed. Rete: *o paragraph 4.f(2)(a) ahove.

Limitorque Motor Operator Space Heaters (EQWP HE-4)
Outside Containment

The NRC inspectinn team found that some of these Limitorque
motor operator switch compartment space heaters were
connected and energized. The following concerns were
identifiad:

1) The licensee had p¢ “formed an analysis of the aging of
the operator motor switch compartment because ¢f the
temperature rise caused by the heater. A worse-case
condition of an SME-000 operator (smallest switch
compartment) and a 40-watt heater were used in the
calculatior in which a temperature rise of 32°F
resulted inside the compartment. This would cause a
sizable reduction in qualified life of the operaior
basec on the limiting degradable material 1. the
switch compartment,

2) The analysis had corsidered that the air *emperature
rise within the 1imit switch zcmpartment was tiniform,
but no effects of localized heating of ivems in close
proximity to the heater was cons‘dered. During ‘he
NRC walkdown, including a WCGLS walkdown, control and
motor lead wires have been identified near and in
contact with energized heaters. There have also been
reported instances of burned and deqraded wiring by
#CGS. The NRC inspeciion team con:luded that all
possible effects of aging and damage to these motor
operator components and wiring have not been analyzed
by the licensee and t. .1 wiring damage as a result
from the energized heaters has occurred

R S —
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3) The power source for heaters is provided to terminal
blocks inside the operator from the same Class lE
power supply, and through the same qualified field
cables, that supplies power to the operators. The
Jumper wires from the terminal block to the heater
have also been qualified, however, the heater has not
been qualified (tested), and failure of the heater in
a short=circuit mode would cause a loss of power for
the operator. The licensee stated that the heater
could fail, only in the open mode, which wou!™ not
cause power interivuption.

The licensee's ponsition could not be supported by test
data or analysis. (Refer to paragraph 4.f(2)(a)
above.)

The licensee's position on qualification of space heaters and
response to IN 86-71 regarding aging and damaged wiring, and
components is also outlined in the licensee letter WM 87-0309 to
NRC Req on IV datec November 20, 1987. The licensee stated that
switch compartment space heaters in Limitorque motor operators
located inside containment were to be removed prior to restart
from the second refueling outage. In addition, a portion of
limit switch compartment space heaters located in all EQ
Limitorque operators outside contiinment would be removed, as
time and schedule permits. The remaining space heaters would be
removed in conjunction with scheduled maintenance on all EQ
operators throughout the third refueling outage. During this
work effort, the compartments would be examinec by the licensee
for signs of aging and deqradation, and deficiencies identified
would be corrected. The licensee also committed to revision of
the EQWPs which would be revised to reflect the ~ew
configu-ation without space heaters., A JCO for “me compartment
space heaters installed and energized ~as provided with the

WM 87-0309 letter.

Ir. conclusion, the post=inspection information provided by WCGS
which cited a worst-case 32°7 rise in bulk switch compartment
internal air temperature for the last 2.5 years, ana calculated
an effect on qualified 1ife, did not adequately establish
qualification in that there was no discussion of the heat rise
effect on components subject to thermal aging degradation. The
reduction in qualified 11fe under these conditions could be as
large a factor of four for some matsrials. 3ased on the length
of time installed and original qualified life, some Limitorque
motor operator qualified life would be substantially modified,
based on consideration of these factors.

These items (paragraphs 4.f(Z)(a), 4.fF(2)(b), and 4.1(2)(c)
above) are considered a violation to 10 CFR 50.49. (482/8724-03)
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(3) Limitorque Motor Operator Undervoltage/Frequency Operation

(EQWP HE-4 and EQWP BOP-Limitorque)

(a)

(b)

Limitorque Motor Operator Undervoltage/Frequency
Conditions (EQWP HE-4) Outside Containment

Limitorque motors for valve actuators are required to
operate at volcages above and below th« motor-rated voltage
of 460 volts. The EQWP check sheet supplement stated that
variations of +10 percent in voltags and +5 percent
frequency are part of the required NEMA motor design
standards for starting duty requirements considered in the
design of each individual motor operator. The test report
used to qualify the EQWP HE-4 motor operators (Westinghouse
Report WCAP-8687, Supplement 2, HO4A, Revision 3, dated
Augus® 1986) did not demonstrate gualification of the
operators for either the high or low voltaye requirements.
Documentation could not be presented during the NRC
inspection to snow that these voltage requirements had been
considered in the Limitorque motor oparator valve sizing
particularly with regard to thermal overload protective
device selections.

Limitorque Motor Cperator Undervoltage/Freguency
Conditions (EQWP BOP-Limitorque) Inside Containment

Documentatizn could not be presented during the NRC
inspection which addressed testing the valve actuators for
undervoltage/frequency conditions during accident
environments. JEEE Standard 323-1974 regquires that voltage
in power supplies be applied to the tested equipment.
Statements found in the file regarding the NEMA standards
used in designing motors were found to be unacceptable.
Because these standards may not consider the degraded
condition of 3 motor under the postulated environments of a
DBA, the licensee was reguired to ensure their actuator
motors were properly oversized or undervoll.age/frequency
applications in harsh environment. to s.ppo:'t Limitorque's
position as found in Limitorque Y25t Report BOOSS.

The licensee letter WM 87-0309 to NRC Region IV cdated
November 20, 1987, stated that the operation of Limitorque
mo’ .»s for valve actuators at 10 percent reduced voltage fs
takes Ynto consigeration by Limitorque when sizing the
operator, DOuring rormal sizing for a reduced voliage
app.ication, the motor size s “~ieased to provide the
required motor torque at the recuced voltage. Limitorque,
in Qualification Test ™MN212, subjected the test actuator to
deqraded voltages and frequencies with no effect on
actuator performance. The results of the test are
documented in the Limitorque FQWPs HE-1, HE-4,K and

———

R ———
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(b)

(c)

Limitorque Motor Operator Crimped Connector Splices
(EQWP HE-1 and B0P-Limitorque) Insice Containment

The principal documentation used to establish qualification
of these dual voltage motor operators was Limitorque

Report 600456, contained in Limitorque Report BOO5S.
Several concerns were identified during the file review
regarding the qualification of the Thomai & Betts,

Models RB-4 and RC 6, crimp conrector splices used in the
dual voltage mot.r actuators installed inside containment.
This file referernced WCAP-8687, Supplement 2-HO4A, where a
similar valve actuator with a dual voltage motor operator
was tested using similar crimp connector splices under
out:ide containment conditions. It was established by the
NRC inspection team that all nuclear steam supply

systom (NSSS) and balance of plant (BOP) supplied
actuators, equipped with dual voltage motors, are
classified as NUREG-0588, Appendix E, Category C, type
equipment. Category C equipment is equipment that will
experience enviionmental conditions of DBAs through which
it need not function for mitigation of said accidents, and
whose failure (in any mode) is deemed not detrimental to
plant safety or accident mitigation, and need not be
qualified for any accident environment, but will be
qualified for i1ts nonaccident service environment. The NRC
inspection team reviewed the licensee evaluations regarding
the required nonaccident service environment (radiation)
and concluded that qualification of EQWP HE-1, and
BOP-Limitorque dual voltage motor operators were
established.

The lTicensee letter WM 87-0309 to NRC Region IV dated
November 200, 1987, in response to paragraphs 4.f(4)(«) and
4.f(4)(b) concerns, stated that a qualification test for
Thomas & Betts RB-4 and RB-6 nylon ¢crimp connector splices
used in dual voltage Limitorque operators was being
porformed by Wyle Laboratories. An 8-year screen
qualification test was completed successfully in late
October 1987 with a completed test summary. A $0-year
qualification test is being conducted and completion and
issuance of a final test report is scheduled for early
1968. The results oV the test program will be incorporated
in EQWP HE-4 and the BOP Limitorque EQWP to documert the
qualification when the final test report is issued. A JCO
was submitted to the NRC with letter WM 87-0309. The JCO
indicated that the Thomas & Betts connector splices were
qualiriable for 14.7 years, taking heater effects and WCGS
ambient temperatures into account, on the basis of the
completed Wyle tests,
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(6)
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NUREG-0558, Revision 1, Category 1, paragraph 5, requires that
qualification documentation shal)l verify that each type of
electrical equipment is qualified for its application and meets

its specified performance requirements. The basis of qualification
is required to be explained to show the relationship of all

facets of proof needed to support adequacy of the complete
equipment. Data used to demonstrate the qualification of the
equipment is regained to be pertinent to the application and
organized in an auditable form. The documentation is required

to include sufficint information to address those items identified
in NUREG-0588, Appendix E, which includes splices (Item 16).

The NRC inspection team's concern in paragraph 4.f(4)(a) above

is considered an Unresolved Item (482/8724-05).

EQWP, ESE-1C, Tobar Model 32PA1212 Pressure Transmitter

The EQF indicated a design modification made to Tobar

Model 32PA1212 transmitters as a result of EQ type testing. The
NRC inspection team could not verify that the modification was
incorporated on the Tobar trar