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Docket No. 50-352
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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

$UBJECT: Licensee Event Report
timefick Generating Station Unit 1

This voluntary EER reports a physical electrical separation deficiency
involving the Unit 1 Reactor Core Isolation Cooling (RCIC) system. This
se.paration deficier.:y was due to the physical separation distance between cables
in the Remota Shutdown Panel being less then the specified installation
requirement as a result of installation specification E-1412 being difficult to
interpret and less then adequate treining of personnel.

Re'.rence: Docket No. 50-352
Report Number: 1-90-024

,

Revision hurrber: 01
'

Event Date: June 1989
Discovety Date: October 17, 1990
Reportability Date: htober 25, 1990
Report Da'.e: Octouer 21, 1991
-Facility: Limerick Generating Station

P.O. Box A, Sanaloga, PA 19464

This revised LER is being submitted as a voluntary report due to further
evaluation and justification based upon electrical separation test data obtained
during the construction phase of Limerick Ger.erating Station. This evaluation
concluded that the deficiency reported in revision 0 of this LER did not result
in the inoperability of the RCIC system and is therefore not reportable.

,

Very truly yours.

{{3', .,

WGS:cah /
cc: T. T. Martin, Administrator, Region I. USNRC

T. J. Kenny, USNRC Senior Resident inspector, LGS
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On October 25, 1990, the plant staff determined that the Unit 1 Reactcr Core |
Isolation Cooling (RCIC) system wu poGn'.ially affected by physical separation I

deficiancies between Class lE and non-Class lE wires in the Unit 1 Remote
ShutdownPanel(R$p)10C201. Th appropriate wiring was subsequently sleeved to
comply with originally established separation requirements. We have concluded |that this condition existed since June 1989, when a modification to the RSP was
completed. This condition is due to Installation and Quality Control personnel
misinterpreting instr 11ation specification E-1412. " Wire and Cable Notes and
Details," during installation of the modification. There were no consequences i
associated with this event because no electrical tault condition existed that
could result in cal,le degradation and subsequent interaction. Corrective
actions include a completed inspection progra.n of all Unit I and Unit 2
electrical panels, enhancements to the existing train'ng programs, and a
revision of installation specification L-1412 to make this document user-
friendiy. This LER is being revised and submitted ss a voluntary report as a
result of our further evaluation and justifications whi:.h concluded that the
deficiency reported in revision 0 of this LER did not result in the
inoperability of the RCIC system and is therefore not reportable.
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Unit Conditions Prior to the Event;

lhe operating condition of Unit I was 5 (Refueling) at a Power Level of 0%.
There were no other structures, systems, or components out of service which

4-contributed to this event.
'

Description of the Event:

On October 17, 1990, during installation of Hodification 6040-1 associated with .

the Limerick Generating Station (LGS) Unit 1 Remote Shutdown Panel (RSP;
E!IS:PL) 10C201, a potential physical separation deficiency between Class 1E
(Ells:ED) Division 1 wires associated with the Reactor Core Isolation Cooling ;

(RCIC) system (Ells;BN)andnon-Class 1Ewireswasdiscovered. This deficiency
was documented on an administrative 1y controlled Equipment Trouble lag (ETT).
The ETT resulted in the generation of a Maintenance Request form (MRF) to
implement corrective actions (i.e., wrapping of the appropriate cabling with
thermal insulating material) for the affected cables (Ells:CBL).

LGS Updated final Safety Analycis Report (UFSAR), Chapter 8, " Electrical Power,"
Section 8.1.6.14, states that LGS conforms with the guidance of Regulatory Guide
1.75 Revision 2,1978, " Physical Independence of Electrical Systems," and aho
states that, exc2pt for specific cases delineated in UFSAR Section 8.1.6.14, a.

minimum spatial separation distance of six inches will be maintained between
Class 1E and non-Class IE circuits unless barriers are installed, lhe basis for

,

this position is to prevent damage to Class 1E circuits that could result from'

the propagation of a fault in a non-Class IE circuit during accident conditions.

On October 18, 1990, a plant staff review of the information on the ETT
identified that a physical separation deficiency existed in the LGS Unit 1 RSP.
This physicsl separation deficiency occurred between Class 1E internal panel
wires and non-Class 1E wires. Specifically, the separation deficiency was such
that the non-Class 1E wire was less then six inches but greater than 1 inch from
the Class IE wire. The non-Class 1E wire was neither secured t0 the internal
panel structure nor alternatively wrapped with thermal insulation sleeving?

taterial as required by installation specification f-1412. Rework (i.e.,:' vrapping of the appropriate wiring with thermal insulating sleeving) was
congleted on November 8,1990. On October 25, 1990, we identified that the
Class 1E wire involved with the separation deficiency was installed in June 1989
Juring implementation of modification 5962-1 associated with the RCIC system.'

i We originally concluded that because of this condition, the Unit 1 RCIC tystem
should have been considered inoperable, and that since the " Action" required by

s ,

Technical Specifications (TS) Section 3.7.3 was not taken within the specifjed
time period, this condition constituted a condition prohibited by TS.
Accordingly, we submitted LER 1-90 0?4, Revision 0, on November 27, 1990.<
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However, since the submitt'll of the original LER, we have completed an
evaluation which permits cabling to be less then six inches apart based on
additional analysis of cable configuration and supports, 1Fe following
discussion provides the basis for accepting a physical electrical separation
distance less than six inches for an interim time period until originally
specified separation criteria is met.

The original L.GS dPSign spacification was to provide a minimum of six inches of
separation or a barrier between wiring of redundant Class 1E electrical
divisiuns and between Class lE and non-Class 1E wiring. However, during
original fabrication of.the LGS Unit 1 panels, we determined that this
specification was expensive and difficult to implement in all instance *,.
Therefore, a program that tested various configurations of panel wiring and
associated supports was developed and conducted during the construction phase of
LGS. The testing showed that electrical isolation between circuits is
maintained as long as the wiring does not touch. The testing also showed that
proper support of wiring is important inside centrol panels when the separation
dis:ance is less than six inches. The necessary wiring support is depend: int
upon the specific wiring configuration.

As a result of this test program, a conservative installation criterion w'is
aoopted at LGS during the construction phase which required the use of stainless
steel cable ties every six inches of length and wire separation of at leart one

Specification E-1412 and the ori lnal LGS finni Safety Analysis Reportinch. l
(FSAR) were changed during initial plant construction to incorporate the results
of this testing but only for individu lly evaluated applications. We had
determined that the test data justifies the following separation requirements;
1) Class 1C and rion Class 1E wiring can be touching, and 2) Class 1E wiring must -

be supported so that it does not touch the Class 1E wiring of other divisions
under postulated faulted conditions. Accordingly, when stainless steel cable

'ties are not used or when the separation is less then one inch, an evaluation of
the wiring support system is performed to ensure that thermal growth of the wire
under postulated faulted conditions will not allow the wires to touch.

Theref ore, based upon further evaluation during the third Unit 1 Refuel Outage
l of the electrical separation deficiency described in Inis LER, we have concluded

that the cable separation deficiency associated with the RSP 10C201 did riot
result in the inoperability of the Unit 1 RCIC system, and did not constitute a
condition prohibited by TS. As a result of this conclusion, this LER is being

| revised and submitted as a voluntary report.

t
*

|

1

|

- -

3. _

- . . - .- - - . .-.-. . .



_.

.c . -. a.e 4 c, =vne aimaion cwwwo=
' " "

UCENSEE EVENT HEPORT ILER) TEXT CONTINUATION **aovie w e=o * *+.
I a *.e 4 5 ..P 46

eaceps v nmws o# owntsh wate m g g , ,gy , g , ,,, pagg m

]'te;j'.'' *'p/E"a=
, ,

Liine r ick cene rat ing S t a t t on, Unit 1 o, ggo p 9o ;o jo ; 3;$ qg g ; g f, _, g3 gf,_

Analysis of the Event:

There were no consequences associated with this event because no electrical
fault condition existed that could resulted in cable degradation and subsequent
interaction.

We consider tnat the emergency response capability, including the use of Special
Events (SE) procedures SE-1 " Safe Shutdown," and SE-6 " Alternate Safe Shutdown,"
and the LGS Transient Response implementation Plan (TRIP) procedures, would
provide the operators a success path to safely shutdown the plant in the event
that a fault condition had occurred. The 1 RIP procedures, derived from the
Emergency Procedure Guidelines developed by the Boiling Water Reactor _ Owners'
Group, provide distinct, symptom-oriented operator guidance in bringing the
plart to a cold shutdown condition.

Cause of the Event:

The root cause of this event is a personnel error due to installation personnel
misinterpreting installation specification E-1412 " Wire and Cable Notes and
Datails." Aaditional contributing factors are: 1) installation specification E-

b 1412 is difficult to use and interpret due to the organization of details and
special exceptions added during the construction phase of LGS, and 2) an

? - unfamiliarity with installation specification E-1412 by the installation
personnel due to infrequent use and less then idequate training prior to the
installation of modification 5962-1.

Installation specification E-1412 was originally written by the Architect
Engineer (A/E) to provide guidance to construction personnel who used this
specification routinely during the constru:: tion phase of LGS Unit 1.
Installation specification E-1412 specifies design details for various aspects
of electrical cabling and component installations, flowever, since the change
from the plant construction phase to the plant operating phase at LGS,
installation specification E-1412 is not ustd on a daily basis because its majoi
application is now for modifications. Training was not adequately provided to
ensure that installation personnel sufficiently understood the requirements and
intent of the details and special exceptions contained in insta11at16n
specification E-1412. The misinterpretation of E-1412 resulted in installation
personnel misapplying the required physical scparation criteria for the cabling,

associated with modification 5962-1.

In addition, the Quality Control (QC) inspector who performed the required
individual cable separation inspections for the installed cabling associated,

with modification 5962-1 also failed to properly identify this physical
separatica deficiency as a result of the same cause and casual factors discussed
above.
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Corrective Actions:

The Installation Section at LGS has developed a special training program that
explains the requirements for electrical separation at LGS and the acceptable
methods by which physical separation is maintained. The training was presented
to the applicable personnel being processed into the plant for the Unit I third
refueling outage. This training was incorporated into the orientation training
rovided to personnel involved with equipment installations and provides
adequate instruction on physical separation requirements and heightens awareness
of the importance of this issue. This new training resulted in Installation
Section personnel identifying the previously existing error in cable separation.
Therefore, a high level of confidence exists that physical electrical separation
has been maintained in the design, installation, and QC inspections associated
with modifications implemented during the Unit 1 third refueling outage.

Additionally, the level of detail and content of the special training program
has been reviewed by plant staff personnel and appropriately incorporated into |
the existing train' m programs associated with installation specification E-1412
for other plant per. mi having the potential to perform internal panel work.

Specification E-1412 was reviewed for possible changes that would clarify and/or
,

enhance these installation requirements. As a result of this review,
specification E-1412 was revised to make the document user-friendly.

On November 21, 1990, a complete inspection of the LGS Unit 1 RSP was performed
to determine if this condition was an isolated occurrence within this panel. As
a result of this inspection, a second separation deficiency was discovered also
involvin9 P.CIC system cabling. Separately, on November 16, 1990, a separation
deficiency was identified in the LGS Unit 1 Primary Containment Atmosphere
Sampling System (Ells:BB) during other unrelated corrective maintenance work.
As a result of the three known deficiencies, a task force was established in
November, 1990 to investigate the causes and corrective actions. This task
force has concluded tnat the three deficiencies were due to separate causes. On

November 26 and 27, 1990, four additional panels were inspecte to provide
assurances that these are isolated occurrences and that a quality electrical
separation program has been maintained. Two potential deficiencies were
identified in the fourth panel and were determined not to affcct operability of
any systems. The two known deficiencies identified November 16 and 21, 1990,
have been evaluated for operability and reportability, and were determined to be
not reportable in accordance with 10CFR50.73 as a result of the previously
described evaluation results and justification.

'

Since the issuance of LER l-90-024. Revision 0, we expanded the sample scope of
Unit 1 panel inspections to include all Unit 1 electrical panels with the
potential of having an electrical separation deficiency. The electrical
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i- separation inspections and associated rework was completed during the third Unit :

1 Refueling Outage. These electrical separation inspections identified
deficiencies in three panels wnich resulted in the issuance of LER 1-90-035.
Similar electrical separation sampling inspections were then performed for Unit
2 and Comon electrical panels prior to and during the first Unit 2 refuel
outage-starting in late March 1991. Electrical separation inspections are
complete and deficiencies were found, however, none were determined to affect
equipment operability using the above described evaluation.

Previous Similar Occurrences:
;

LLRs 88-037, 88-042, 89-008, 89-009, 89-022, and 89-025 reported conditions
involving ph.ysical separation deficiencies which resulted in a system becoming
inoperable. These LERs were associated with an inspection program initiated
during the Unit 1 second refuel outage for common panels that did not have the
final QC panel inspection performed. In 1989, the Unit 1 pane's were not
reinspected since all of these panels did have the final QC panel inspection
performed in 1984, prior to Unit 1 startup. These panels were concluded to have
adequate physical separation based upon the QC inspections and documentations.
Therefore, as a result of recurrent deficiencies, additional electrtcal
separation inspections of Unit 1 and Unit 2 were completed.

Tracking Codes: (A9)-Failureteproperlyinterpretinformation
(0) - Procedure Deficiency
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