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INSPECTION SCOPE AND OBJECTIVES

The objective of this inspection was to evaluate the adequacy of
construction at the Clinton Power Station site. This objective was accom-
plished through review of the construction program, evaluation of project
construction controls, and review of selected portions of the Quality
Assurance Program, with emphasis on the installed hardware in the field.
The scope and significance of identified problems were also determined. In
addition, a sample oi the results of the licensee's Overinspection Program
were compared with the NRC CAT inspection findings in applicable areas
inspected.

Within the areas examined, the inspection consisted of a detailed examina-
tion of selected hardware subsequent to quality control inspections, a
selective examination of procedures and representative records, and limited
observation of in-process work.

For each of the areas inspected, the following was determined:

®  Were project construction contrcls adequate to assure quality
construction?

® Was the hardware or product fabricated or installed as designed?

® Were quality verifications performed during the work process with
applicable hold points?

® Was there adequate documentation to determine the acceptability of
installed hardware or product?

® Are systems turned over to the startup organization in operable
condition and are they being properly maintained?

"3



 § 48

ELECTRICAL AND INSTRUMENTATION CONSTRUCTION

A.

Objective

The primary objective of the appraisal of electrical and instrumentation
construction was to determine whether safety-related components and
systems were installed in accordance with regulatory requirements,
Safety Analysis Report commitments, and approved vendor and construction
specifications and drawings. Additional objectives were to determine
whether procedures, instructions and drawings used to accomplish
construction activities were adequate and whether quality related
records accurately reflected the completed work.

Discussion

Within the broad categories of electrical and instrumentation
construction, attention was given to several specific areas. These
included electrical cable, raceways and raceway supports, electrical
equipment, and instrumentation piping and components. Additionally,
a review was made of a selected number of documents associated with
design change control and nonconformance reporting.

A number of inspection samples in several areas coincided with either
Baldwin Associates' Field Verification (BAFV) Program or Illinois
Power Company's Overinspection (IPOI) Program. These are identified
in the following sections along with an assessment of the programs'
findings compared to the observations of this inspection. Refer to
Section VII, Design Change Control, of this report for further
discussion of the IPOI Program.

1. Electrical Raceway Installation

a. inspection Scope

Seventy segments of installed Class 1E cable tray, representing a
total length of about 1,200 fezt, were selected from various plant
areas for detailed examination by the NRC Construction Appraisal
Team (CAT). These segments were inspected for compliance to
requirements relative to routing, 'ocation, separation, identifica-
tion, protection, physical loading, support spacing and support
configuration. Additionally, 31 runs of installed conduit, with an
aggregate length of about 1,000 feet, were inspected for compliance
to specified requirements such as routing, location, separation,
bend radii, support spacing and associated fittings. The BAFV
records for a number of the conduit runs inspectea were also
reviewed.

Thirteen raceway supports were examined in detail for such items
as location, material, anchor spacing, weld gquality, bolt torque
and installed configuration.

See Table II-1 for a listing of the cable tray, conduit and raceway
support samples.



The following documents provided the basic acceptance for the
inspection:

- Sargent & Lundy Clinton Power Station Unit 1 Specification

K-2999, "Electrical Installation," Amd. 10

Baldwin Associates Project Procedure BAP 3.3.1, "Exposed
Conduit Installation and Traveler Processing," Rev. 18

BAP 3.3.6, "Electrical Raceway Support Installation,"
Rev. 9

. JAP 3.3.10, "Cable Tray Installation and Traveler Pro-
cassing,” Rev. 6

- BA®> 2.3.11, "Cable Tray Attachment Installation," Rev. 6

. BAP 3.3.14, "Conduit Support Installation," Rev. 1 Change B

. Baldwin Associates Quality Assurance Instruction BQAI-190-8,
"Electrical Raceway Hanger/Supports Field Verification,"

Rev. 4

» BQAI-190-9, "Electrical Raceway Field Verification,"
Rev. 4.

Inspection Findings

The NRC CAT inspectors observed that, in general, Class 1lE raceway
installations were in accordance with applicable design criteria.
Important quality attributes such as material type, location,
identification and installed configuration were found to be as shown
on approved construction drawings. However, several construction
deficiencies were identified and are discussed in the following
sections.

(1) Raceway Separation

The requirement to establish physically independent and
redundant cable raceway systems is specified in the Clinton
Power Station (CPS) Final Safety Analysis Report (FSAR).
Section 8.3.1.4, entitled "Independence of Redundant Systems,"
describes requirements for physical arrangement of raceways in
order to comply with the requirements of Regulatory Guide (RG)
1.75.

The CPS raceway design includes four safety-related divisions
to serve the Engineered Safety Features systems and two
nonsafety-related divisions which serve the balance of plant
systems. Minimum spatial separation between raceways
comprising each of these divisions has been established in
accordance with the guidelines specified in the Institute of
Electrical and Electronic Engineers (IEEE) Standard 384-1974.



NRC CAT inspectors reviewed documents which explained the CPS
electrical separation design philosophy. In summary, Sargent
& Lundy Engineers (S&L) as the Architect Engineer controls
electrical separation through their design process. Location
dimensions on electrical raceway installation drawings are used
for maintaining proper separation. Consequently, specific
separation criteria is purposely not included in the specifica-
tions and instructions issued to the electrical contractor for
installation and inspection. This has resulted in an inspec-
tion program which verifies the correct location of raceway
components but does not include attributes for inspection of
electrical separation.

To verify the adequacy of controls established through the
design process, NRC CAT inspectors selected a sample of com-
pleted raceway installations for review. During the examina-
tion the inspectors identified numerous installations which did
not maintain spatial separation as described in the FSAR.
Several deficiencies existed between components of redundant
safety divisions, but deficiencies primarily occurred between
safety and nonsafety-related components. Specific cable tray
deficiencies were then compared to design drawings to determine
if required fire barriers (i.e., tray covers) had been detailed
for installations which exhibited less than the required
spatial separation. It was noted that in many cases barriers
had not been specified on the applicable drawing. Reference
Table II-2 for a listing of raceway separation deficiencies
identified by the NRC CAT inspectors.

Discussions with the licensee indicate that they had become
aware of the need to perform specific walkdowns for electrical
separation because field installation tolerances could not be
controlled by design drawings. As such, field walkdowns of
raceway for seismic interaction were incorporated into S&L's
Clinton Project Instruction PI-CP-034, Interaction Analysis
Procedure, early in 1983. However, incorporation of specific
electrical raceway separation criteria was not accomplished
until mid 1985.

In order to evaluate this program, NRC CAT inspectiors reviewed
the walkdown procedure, examined the plant area previously
inspected by the separation walkdown team, and interviewed the
engineers responsible for performing the walkdown. The
following concerns were identified as a result of this
evaluation:

®  Separation criteria detailed in the walkdown procedure is
not complete in that spatial separation between raceway
and exposed electrical cable has not been addressed.

®  Personnel performing separation walkdowns have not
received training adequate to assure that they are
knowledgeable of all accept/reject criteria.



(2)

The program represents the final inspection and acceptance
of raceway for the attribute of electrical separation. As
such, it lacks appropriate involvement from the quality
assurance (QA) organization.

In connection with this issue, review of Sargent & Lundy
Electrical Department Standard ESI-180 indicates that analysis
has been used to justify many of the installations which
exhibit Tess than the required spatial separation. NRC CAT
inspecturs noted that this does not satisfy the requirement of
section 8.1.6.14 position C.6 of the CPS FSAR which states,
"The analysis 'out' given in paragraphs 4.5(3), 4.6.2 and
5.1.1.2 has not been used."

An S&L calculation, Ne. 19-BD-13, was cited as justification
for the examples of lessor separation identified by the NRC CAT
between non-Class 1E raceway run above Class 1lE cable tray. A
review of the analysis indicates that it does not meet the
requirements of IEEE-384 paragraph 5.1.1.2 in that it is not
based on tests of proposed installations and does not consider
actual raceway arrangements. The analysis only addresses non-
Class 1E raceway which crosses over Class 1E cable tray and
states that covers are not required for the Class 1E tray as
the heat from a fire or fault in the upper raceway will rise.

Discussions with the licensee revealed that an amendment to
the CPS FSAR has been prepared which would allow the use of
analysis to establish adequate electrical separaticn. As a
result, further evaluation of this issue will be required by
NRC personnel.

In summary, the review of design, construction, and inspection
activities indicates that existing design and quality verifica-
tion programs have not been adequate to assure that commitments
relative to electrical separation have been met. As a result
of this observation, the licensee has indicated that a program
evaluation will be performed. Additionally, based upon

results of the evaluation and concerns addressed in this
report, program requirements may be revised.

Raceway Supporting Scaffolding

BAP 3.3.10 permits the use of installed cable tray to support
temporary scaffolding with notification of BA quality control
(QC) by the area electrical supervisor, and the procedure
provides inspection criteria following removal of the scaf-
folding. The NRC CAT inspectors questioned the procedure
controls that would alert BA QC whenever Class 1E cable trays
were used to support scaffolding and assure inspection of the
trays after removal of the scaffolding.

Since the controls were not well documented, BA's Ceputy
Project Manager subseguently issued letter EPR-160-85 June 4,
1985. The letter only permits placing scaffolds on Class 1E
cable tray on an exception basis requiring Superintendent
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approval. The letter also requires documentation in a depart-
mental log and written notification to BA QC.

Section III, Mechanical Construction, of this report, also
discusses support of temporary scaffolding.

(3) Electrical Conduit

In general, the installation of conduit conforms to design
requirements. A number of separation violations were noted
between conduits, and between conduits and cable tray and are
included in the discussion in Section II.B.1.b(1), above.

In what the NRC CAT inspectors considir an isolated case, con-
duits C9822, C9823, and (C9824 are not attached to support E29-
1000-02C-122 as required by drawing E29-1000-02C-EIH. The
licensee subsequently issued Nonconformance Report (NCR) 31717
to document the condition.

(4) Raceway Supports

The examination of seismic raceway supports was accomplished
for both cabie tray and conduit installations. In general,
attributes such as location, material type and size, anchor
spacing, welds (location, size and generzl quality) and
installed configuration were found to be in accordance with
design requirements.

Conclusions

The use of engineering analysis to establish adequate electrical
separation is not consistent with current FSAR commitments, and an
analysis to justify separation between Class 1E and non-Class 1E
raceway was found to be technically inadequate.

The licensee's existing programs of design and quality verification
activities have not been adequate to assure that raceway
installations conform to FSAR commitments for electrical separation.

With the exception of compliance with electrical separation
criteria, conduit and support installations appear to be in
confermance with requirements.

lectrical Cable Installation

Inspection Scope

The NRC CAT inspectors selected a sample of installed Class 1E
cable runs that had been previously accepted by BA QC inspectors.
The sample included medium and low voltage power, control, and
instrumentation cables. For each of the cable runs, physical
inspection was made to ascertain compliance with applicable design
criteria relative to size, type, location, routing, bend radii,
protection, separation, identification and support. In addition,
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IPOI records for installation and termination of those cables marked
with an *, below, were reviewed.

The NRC CAT inspectors selected approximately 270 cable ends for
examination. These were inspected to applicable design and
installation documents for items such as lug size and type, proper
terminal point configuration, correct identification of cable and
conductors, proper crimping of lugs or connectors, and absence of
insulation or jacket damage. See Table II-3 for a listing of cable
terminations examined.

The following medium and low voltage power cables, totaling about
1,650 feet, were selected from different systems, electrical trains
and locations:

Cable Type
1HPO3C-P3E 3 Conductor 750 MCM
*1HPOBA-P3E 3 Conductor 500 MCM
1RHO2A-P2E 3 Conductor 1/0 AWG
*1RH27A-P1E 3 Conductor 19/22 AWG
*1CCO8BA-P2E 3 Conductor 19/22 AWG
1DC01B-P1E 3 Conductor 4/0 AWG
*1LP0O1A-P1E 3 Conductor 500 MCM
1LPO3A-P1E 3 Conductor 19/22 AWG

The following control cables totaling approximately 1,020 feet were
selected from different systems, electrical trains and locations:

cable Type
1HPOSE~C3E 2 Conductor 19/22 AWG
1DGO1C-C1E 15 Conductor 19/25 AWG
1DCO1E-C1E 4 Conductor 19/25 AWG
*11A02B-C1E 12 Conductor 19,25 AWG

The following instrument cables totaling approximately 560 feet
were selected from different systems, electrical trains and
locations:

Cable Type
1LD41F-K2E 1 Pair 16 AWG Twisted Wire Shielded
1SC76A-K1E 1 Pair 16 AWG Twisted Wire Shielded
10C06G-K4E 1 Pair 16 AWG Twisted Wire Shielded
*INR75B-K1IN 1 Pair 16 AWG Twisted Wire Shielded

The following documents provided the basic acceptance criteria for
the inspection:

- S&L Clinton Power Station Specification K-2999, "Electrical
Installation," Amd. 10

. BAP 3.3.2, "Cable Installation," Rev. 14
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BAP 3.3.3, "Cable Terminations," Rev. 6

. BAP 3.3.9, "Cable Protection," Rev. 6

. BQAI-190-12, "Electrical Cable Installation Field
Verification"

. BQAI-190-7, "Electrical Cable Termination Field
Verification."

b. Inspection Findings

(1) Routing

In ceneral, the routing of Class 1E cables through design
designated raceway systems was found to be in accordance with
specified criteria. Each of the Class 1E cables examined by
NRC CAT inspectors had been installed in accordance with the
rou.ing detailed on the applicable computer generated Cable
Pu’l Ticket.

One instance of improper routing was identified in the Power
Generation Control Complex (PGCC). NRC CAT inspectors noted
that nonsafety-related cable C11A-XX-030 had been looped into
a Division 2 safety-related floor section near panel H13-P652.
Investigation indicated that this condition was the result of
improper distribution of excessive slack in the cable. A
review of the applicable design document, Panel Module
Wirelist 287A5660, Rev. 11 showed a correct routing of this
cable through nonsafety-related floor sections.

As a result of this observation, the licensee has issued
Nonconforming Material Report (NCMR) 2-0304 and Construction
Work Request (CWR) 6271 to document and correct this condition.

(2) Separation

During the inspection of Class 1E cables NRC CAT inspectors
identified a number of cable and wiring installations which
did not conform to specified requirements for electrical
separation. Examples identified include wiring deficiencies
which were located inside of control room operator panels. In
this area, examination revealed that vendor installed wiring
had been routed through flexible metalic conduit. In several
areas conduits which contained redundant Class 1lE wiring had
been installed in physical contact with one another. Examples
of this condition were observed in the following panels:

P800-62, 63, 64, 65
P870-55, 57, 58, 59, 61
P601-19, 22

Additionally, inadequate spatial separation was observed be-
tween exposed Class 1lE wiring in several of the control panel
sections.




NRC CAT inspectors examined the documents which control the
design and installation of equipment in the coi trol room area.
The General Electric Company (GE) Topical Repor . NEDO-10466-A
provides design criteria and safety evaluation 10or components
comprising the PGCC. In accordance with the definition pro-
vided by this document, the PGCC consists of 1) a set of steel
floor sections, 2) a set of termination cabinets, and 3) a set
of interpanel cables.

Other control room panels, such as operator and signal
conditioning panels, are not considered part of the PGCC
and were designed by Sargent & Lundy Engineers. However,
internal separation for all control room panels was to be
in accordance with the requirements of GE document 22A7472
"Electrical Equipment, Independence For Nuclear Safety-
Related Systems."

In reviewing these documents NRC CAT inspectors raised
questions concerning the use of flexible conduit as a fire
rated barrier within control room panels. Discussions with
licensee personnel indicate that the use of flexible conduit
in the PGCC panels and fivor sections has been justified by
test and analysis as stated in Section 8.3.1.4.5.5 of the
FSAR and that this analysis provides justification for use

of flexible conduit in other control room panels as well.
However, based upon subsequent discussions with the NRR staff,
NRC CAT inspectors concluded that analysis of components
outside the scope of the PGCC has not been provided. As such,
the wiring configurations described above do not comply with
FSAR requirements.

Additionally, the use of flexible conduit as a fire rated
barrier and the fire protection adequacy of control room panels
outside the scope of the PGCC installation are issues requiring
further evaluation by the NRC.

In connection with this issue a program weakness was identified
concerning the review of vendor issued specifications. GE
specification 22A7472 was issued in April of 1981 and, as pre-
viously indicated, provides requirements for separation within
electrical equipment. However, the S&L review of this spec-
ification did not occur until January of 1985. The S&L approval
of this specification stipulates that "contractor may proceed
in accordance with specification based on making the revisions
noted and resubmit.” NRC CAT inspectors expressed concerns re-
garding the timeliness of this review in light of the fact that
S&L revisions and comments to the specification were extensive
and that much of the equipment affected by the requirements of
the specification had previously been installed and, in some
cases, turned over to operations. The licensee should deter-
mine whether S&L's specification changes are being incorporated
into the installed equipment.
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(3)

(4)

(5)

(6)

Separation deficiencies were also identified in 4160V switch-
gear E22-5004. However, this deficiency and the adequacy of
the instaliation are addressed in Potential Deficiency Report
81-05. Construction activity in connection with resolution of
this report has not been completed.

Separation ceficiencies also exist between exposed electrical
cable and raceway components. As discussed in Section
II.B.1.b(1) above, these deficiencies had not been identified
by the licensee due to inadequate incorporation of accept/
reject criteria into separation walkdown procedures.

Power Cable Spacing and Derating

CPS power cable installations have been designed in accordance
with Insulated Power Cable Engineers Association (IPCEA) publi-
cations P-46-426 "Power Cable Ampacities - Volume I - Copper
Conductors" and P-54-440 "Ampacities - Cables in Open Top Cable
Trays." The power cables have been derated in accordance with
the IPCEA standards such that cables sharing raceways may be in
contact. Additionally, ampacities for power cables are based
on a 2-inch average depth of fill in cable tray. As a result,
cables in solid metal trays could be installed without
maintained spacing.

The project's power cable ampacities calculation, S&L No.
19-G-1, was reviewed and compared to the FSAR commitments.
The calculation takes the appropriate values from tables in
IPCEA P-54-440, adjusts the values for actual cable
diamete s and applys a five percent general derating factor
for tray covers. The ampacities are derated an additional
10 percent as required by IPCEA P-54-440 for a 50°C ambient
temperature and it is these values that are listed in the
FSAR Section 8.3.

No deficiencies were identified in this area.

Cable Damage

With the exception of the Class 1E cables damaged as a result
of the watt transducer fire in 4160V switchgear 1£E22-5004
discussed in Section I1.B.3, below, no deficiencies were
identified in this area.

Cable Identification

In general, the identification of Class 1E cable installations
was found to be in accordance with applicable design
criteria. No construction deficiencies were identified.

Terminations

In general, cable termination activities performed by
construction personnel conformed to requirements. However,
two types of deficiencies were observed and are discussed
below.
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(a) The NRC CAT examined four 5kV terminations in switchgear
and found three which were not insulated as required by
specification. These were the "from" ends of cables
1LPO1A-P1E, 1HPO8BA-P3E and 1HPO3D-P3E. Section 1004.1C2
of S&L Specification K-2999 and paragraph 4.12.1a of BAP
3.3.3 require all 5kV terminations in switchgear to be
insulated with termination kits or insulating boots. The
BA QC Inspection Checklists for the three terminations and
IPOI's checklist for 1LPO1A accepted ihe installations
indicating that insulation was not required.

The terminations for 1HPOBA and 1HPO3D in switchgear
1E22-5004 were subsequently documented on NCR 32232 and
Field Change Request (FCR) 38981 and dispositioned use-
as-is. This was based on S&L's determination that the
busses for this particular switchgear were not required
to be insulated and, therefore, the cable terminations
need not be. IP startup had identified uninsulated bus
to breaker connections in the switchgear containing cable
1LPO1A, but had not identified the uninsulated cable
terminations.

Although discussions with the licensee indicate there may
be technical justifications for certain uninsulated 5kV
terminations, the installations identified by the NRC CAT
inspectors do not conform to current specification require-
ments.

(b) A field-installed jumper wire in the remote shutdown panel
was found by the NRC CAT to be a type which is not qualified
for Class 1lE service. This jumper wire is located on ter-
minal strip GG, between terminal points 18 and 26, and is
depicted on drawing E03-1C61-P001, sheet 6, Rev. K. Further
investigation of this finding revealed the following:

® Startup discovered, during system checkout, that the
required jumper between these points was missing and
initiated Maintenance Work Reguest (MWR) B02288 in
order to have plant operating staff personnel install
the missing jumper wire.

® The MWR form was improperly reviewed, thus the-MWR
was processed as a nonsafety-related work order.

® Due to the error in the processing of the MWR form,
non-Class 1E qualified jumper wire was obtained from
the operations warehouse and installed by plant
operating staff personnel, and QC inspection of this
installation was not performed.

Subsequently, the licensee has issued MWR-B11255 and
Condition Report 1-85-06-007 to document this NRC CAT
finding. However, the condition report inaccurately
indicates that use of unqualified wire does not involve
nonconforming material and, therefore, does not indicate
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the appropriate safety classification for the condition
being reported.

It should be noted that, due to a similar finding by the
NRC CAT at another facility, the licensee had previously
instituted a program to assure that all field-installed
wiring was accomplished using Class 1E qualified wire.
This included the removal of all unqualified wire from
the construction warehouses to preclude its inadvertent
use. However, this purge of unqualified wire did not
extend into IP's operations warehouse.

The NRC CAT inspectors then selected an additional 10
safety-related MWRs which involved termination activi-
ties requested by startup and performed by plant staff.
The MWRs selected are: B04831, B1000, B10039, A13589,
B10038, A16980, Al14412, Al17116, A17112, and B10159. These
were reviewed for proper processing of the form and evi-
dence of the application of adequate QA program require-
ments to the work performed. In addition, the NRC CAT
inspectors physically inspected the completed hardware
pertaining to each MWR.

The results of this review are as follows:

® Two additional instances of unqualified jumper wire
were discovered. These were related to MWRs A16980
and Al17116 and involved internal wiring in

safety-related motor operated valves 1SX004C and
1SX006C.

The form for MWR Al4412 indicated that no QC inspection
was required. The work associated with this MWR is the
splicing of internal motor leads to field cable in
safety-related motor operated valve 1SX004C. Sargent

& Lundy Standard EA-209 requires these splices to be
insulated, either with Class 1E qualified insulating
and jacketing tapes, or with Class 1E qualified heat-
shrinkable tubing. The completed configurations of
either of these methods renders it impossible to
determine whether or not qualified materials were

used and were properly installed. Therefore, in order
to assure the adequacy of these splices, an in-process
witnessing inspection by QC was necessary.

MWR B1000 involves the swapping of two motor leads at
the Residual Heat Removal pump 1C motor in order to
achieve proper phase rotation of the motor. Review of
the MWR form and associated QC inspection documentation
indicates that the work was properly accomplished and
inspected. However, no documentation was generated
which would inform the designer of the change in motor
phasing. Therefore, the currently approved design doc-
ument (wiring diagram E03-1RHO0, SH.9, Rev. D) is in




conflict with the as-installed configuration of the in-
stallation. The licensee stated that the disposition of
FCR 24896 allows motor terminations to be changed with-
out initiating a design change document and that the
designer need not be notified of such changes in motor
phasing. A review of this FCR reveals that, although
it does state "connections may be modified as required
to obtain proper motor rotation", it does not indicate
that approved design drawings (wiring diagrams) do not
have to depict the as-installed wiring configurations.
In addition, on page 2 of 5 of the "Clinton Power
Station As-built Program" dated May 2, 1985, the
Ticensee has committed to maintain wiring diagrams

in an as-built condition.

In summary, of 11 maintenance work orders reviewed, 6
instances of either unqualified material, improperly
documented or missed inspections, and conflict between
as-built configuration and approved drawing were observed.
This indicates that the Maintenance Work Request Program
is ineffective in identifying safety-related work and
prescribing the appropriate QA requirements for the work.

Conclusions

Wiring installations in a number of control panels are not in
accordance with applicable electr cal separation requirements.
Additionally, the use of flexible conduit as a fire rated barrier
and the fire protection adequacy of certain control room panels are
issues requiring further evaluation by the NRC. A number of Class
1E 4160V cable terminations have not been completed in accordance
with applicable design requirements.

The hardware and QA program deficiencies identified in the area of
the Maintenance Work Request program indicate a need for additional
management attention in order to assure that safety-related wiring
remains in conformance with applicable requirements subsequent to
turnover from construction.

Electrical Equipment Installation

Inspection Scope

Over 30 pieces of installed or partially installed electrical
equipment and associated hardware items were inspected. Samples
were based on system function and safety classification.

The following specific electrical components were inspected in
detail:

(1) Motors
The installation of four motors and associated hardware was

inspected for such items as location, anchoring, grounding,
identification and protection. The motors inspected were:
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Residual Heat Removal Pump Motor 1APO7EG-1A
Residual Heat Removal Pump Motor JAPOSED-1B
Low Pressure Core Spray Pump Motor 1APO7EE
High Pressure Core Spray Pump Motor 1E22-5001

(2) tlectrical Penetration Assemblies

The following containment penetration assemblies were

inspected:
1EE10E~-1P2E Power
1EE22E-1C3E Control
1EE33E-1K2E Neutron Monitoring
1EE18E-1C1E Control

The location, type, mounting and identification of these
penetrations were compared with the installation drawings
and vendor manual.

(3) Circuit Breakers

Circuit breakers for the following Class 1E pump motors were
examined to determine compliance with design ard installation
documents for size, type, system interface and maintenance.

Low Pressure Core Spray
High Pressure Core Spray
Residual Heat Removal Pump 1A

(4) Switchgear and Motor Control Centers

The following switchgear and motor control centers were

inspected:
Motor Control Center 1AP30E-18B
Motor Control Center 1APGOE-1A
Motor Control Center 1AP73E-1A
4160V Switchigear 1APO7E-1A1
4160V Switchgear 1AP09E-1B1
4160V Switchgear 1E22-5004-1C1

(5) Station Batteries and Racks

The 125V battery rooms including the installed batteries,
battery racks and associated equipment were inspected. The
location, mounting, maintenance and environmental control for
installation of the batteries were compared with the applicable
requirements «nd quality records.

125v DC Battery 1DCOGE-1A
125V DC Battery 1DCO1E-18B
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(6) 125V DC System Equipment

The following equipment comprising portions of the 125V dc
systems were inspected for compliance to design documents

for such items as location, mounting (welds, concrete anchors
and bolting) and proper configuratior

Battery Charger 1DCO6E-1A
Battery Charger 1DCO7E-1A
125V DC Motor Control Center 10C14E-18B
125V DC Distribution Panel 1DC14E-4A
Static Inverter 1C71-S001A
Static Inverter 1C71-S0018B

(7) Contr~cl Panels

A number of safety-related electrical control panels were
inspected for compliance to requirements for items such as
location, mounting and type. The panels inspected were:

Remote Shutdown Panel 1C61-P001
Diesel Generator Control Pinel 1PL12JA
Diesel Generator Control Panel 1PL12JB

Operator Main Control Panels

(8) Motor Operated Valves

Four motor operated valves were examined in detail.
1E12-FO04A
1E12-F0278
1E12-F0248
1E12-F047A

The following documents provided the basic acceptance criteria for
the inspections:

- S&L Clinton Power Station Specification K-2999, "Electrical
Installation," Amd. 10

. BAP 2.10, "Equipment Installation," Rev. 6
. BQAI-190-6, "Electrical Equipment Field Verification," Rev. 4.

Inspection Findings

(1) Motors

Motors examined were found to have been installed in accordance
with applicable design criteria. Nameplate data such as operat-
ing voltage, horsepower and speed were compared with FSAR re-
qui-~ements and found to be acceptable. Maintenance records for
the High Pressure Core Spray pump motor were reviewed and also
found to be acceptable.
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During the examination of the Low Pressure Core Spray pump moto
NRC CAT inspectors raised questions concerning the adequacy of
materials used to mount the motor to its pedestal. This issue
1§ discussed further in Section VI, Material Traceability and
Control, of this report

Electrical Penetrations

Penetrations examined were found to be in accordance with
design documents Installation and inspection procedures were
thorough, and associated inspection and maintenance records

were detailed and complete

During the examination of the electrical penetration assemblies
1t was noted that a pipe restraint had been welded to the
nozzle of penetration 1EE27E Discussion with the licensee
regarding this issue disclosed that nonconformance reports (NCR
28725 and NCMR 1-0971) had previously been issued to document
this condition and had been dispositioned use-as-is by engi-
neering. Based unon the information available, NRC CAT
inspectors could not determine whether this activity had
adversely affected the penetration gas boundary or components
within the penetration sleeve, or whether the disposition of
the nonconformance reports is adequate

Further evaluation by the licensee is required

Breakers
The examination of the selected circuit breakers indicated
that they had been installed and maintained in accordance
with applicable design documents Important installation
attributes such as proper alignment and main contact pene-
tration were verified by physical inspection of the equip-
ment and review of construction and startup test records

owitchgear and Motor Control Centers

everal construction deficiencies were identified in Class 1E
switchgear installations The examination of switchgear 1APQ9E
disclosed that the switchgear unit had been floor mounted using
American Society for Testing and Materials (ASTM) A-307 bolting
material orresponding to Society of Automotive Engineers
(SAE) Grade 2 In reviewing the vendor (Westinghouse) manual
NRC CAT inspectors noted that SAE Grade 5 bolting material had
been specified for this installation Additionally, the review
)f the seismic qualification report for this equipment indi-
cates that Grade 5 bolting materials had been used to mount the
test unit to the shake tuble for qualification

1tem was discussed with licensee personnel who produced
t

24174 which had been 56 L€ ' December of 1984 to document
ndition Subsequently, 1S 1tem was tr ferred to
lispositioned on CPS NCMR 1-0413 in accordance with site

ocedures for 1tems turned over t perations The disposi-




tion of the NCMR requires that all of the existing bolting
material be replaced with the specified SAE Grade 5 material.
NRC CAT inspectors noted that the switchgear unit is energized
and provides the Class 1E power feed for many of the plant
systems currently under test Consequently, although this
deficiency had been properly identified by the licensee, the
delay in initiating the specified corrective action could ad-
versely affect other plant systems

During the examination of switchgear 1E22-S004 NRC CAT inspec-
tors noted that wati transducer 1JY-AP778 located inside of
cubicle 1 of the switchgear had burned. Additionally, the trans-
ducer associated wiring and Class 1E field cables located above
the device had also been damaged as a result of the transducer
fire

Discussions with licensee personnel revealed that MWR B08649
had been issued to document and correct this condition. A
review of this document indicates that the disposition,
"Procure, calibrate and install new transducer and associated
wiring as necessary," is inadequate in that it fails to
consider damage done to the Class 1E field cables located

in proximity to the device.

Wiring separation deficiencies were also identified inside of
various cubicles of switchgear 1E22-S004. This item is identi-
fied as part of Potential Reportable Deficiency 81-05 dated
February 5, 1982 and specified rework is scheduled to be
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