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Washington, DC 20555
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SUBJECT: Licensee Event Report t

Limerick Generating Station - Unit 1 ;

This LER concerns 'noperability of portions of the Residual H6at Removal*

(RHR) system due to an unacceptable physical separatign between Class 1E and
non-Class 1E cables within valve motor operators as a result of a drawing
deficiency. This resulted in a condition prohibited by Technical specifications
beccuse the associated actions were not taken in the specified time period, a
condition that could have prevented fulfillment of the system's safety function
and an event with a single cause that caused two independent trains of RHR to
become inoperable.

Reference: Docket No. 50-352
Report Number: 1-90-012
Revision Number: 00
Event Date: October 26, 1984
Discovery Date: April 26, 1990
Report Date: May 30, 1990
facility: Limerick Generating Station

P.O. Box A. Sanatoga, PA 19464 -

This LER is being submitted pursuant to the requirements of 10 CFR
50.73(a)(2)(1)(B),10CFR50.73(a)(2)(v)(B)and10CFR50.73(a)(2)(vii)(B).
This LER is being submitted late due to the need to ensure that the extent of
the corrective actions was adequate. We regret any inconvenience this may have
caused.

Very truly yours,

1'

0NvVAW:nik

cc: T. T. Martin, Administrator, Region 1. USNRC
T. J. Kenny, USNRC Senior Resident inspector, LGS
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On April 27, 1990, it was determined that a physical separation deficiency
existed in both the Residual Heat Removal (RHR) system Heat Exchanger Bypass
Valve operators. The non-Class lE valve position indication cable was found to
be less than the required R.G. 1.75 minimum separation distance from Class lE
valve control cables. The deficiencies were immediately corrected by sleeving
the non-Class lE cables. These deficiencies would cause various modes of RHR to
be technically inoperable and constitutes a condition prohibited by Technical
Specifications because the associated actions were not taken within the
specified time periods. Also, it is a condition that prevents the fulfillment
of the safety function of two loops of RHR. This condition has existed since
issuance of Unit 1 Low Power Operating License on October 26, 1984. The
consequences, if a hot short occurred, would be degraded performance of the
various modes of RHR. The original installation deficiency was due to the
instrument termination drawings and schematic diagrams not indicating the
separation requirement. The drawings will be revised by September 1, 1990.
Other similar valves will be checked by July 1, 1990 and any deficiencies will
be corrected and appropriately reported.
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Unit Conditions Prior to the Event:
.

IOperating Condition: 1 (Power Operation)
Power Level: 100%

Description of the Event:

The Limerick final Safety Analysis Report (FSAR), Chapter 8. " Electrical Power,"
Section 8.1.6.1.14, states that the guidance of Regulatory Guide (R.G ).1.75.
Revision 2, 1978, " Physical Independence of Electrical Systems," are met. NRC
R.G. 1.75, requires that the minimum separation distance between Class 1E
(Ells:ED) and non-Class 1E'(Ells:EC) circuits'be six inches unless barriers are
installed except in certain cases where a one inch separation distance is *

acceptable. The 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 1E
circuit during accident conditions.

On April 11, 1990, apotentialcable(Ells:CBL)physicalseparationdeficiency
was identified during preventive maintenance on the Unit 1 'A' Residual Heat
Removal (RHR)(Ells:80) Heat Exchanger Bypass valve (Ells:V) HV-C-51-1f048A, by
a licensee Quality Control (QC) Inspector. The RHR Heat Exchanger Bypass valve
allows flow to bypass the Heat Exchanger (Ells:HX) when the water does not need
tobecooledsuchasduringLowPressureCoolantInjection(LPCI). The QC
Inspector, with the assistance of a Limerick Installation Division engineer

| expert in electrical cable separations, performed an' evaluation of the design
documents for the valve operator. When the evaluation of the design documents
did not eliminate the potential physical separation deficiency, a Maintenance
Requestform(MRF)wasinitiatedonApril 24, 1990 to inspect the valve
operator. On April 26, 1990 the valve operator was opened to determine if an
actual cable physical separation deficiency existed, it was found that the
cable for the non-Class 1E valve position indication was less than the required
one-inch distance from the Class 1E valve control cables, contrary to the
requirements of R.G. 1.75. Station Maintenance personnel immediately proceded
to correct the deficiency by sleeving the non-Class 1E cable in an insulating

| material in accordance with our electrical specification E-1412. The Unit 1 'B'
RHR Heat Exchanger Bypass valve, HV-C-til-1f0488, was checked on April 27, 1990
and the same cable physical separation deficiency was found to be present.
Station Maintenance personnel immediately proceeded to correct the deficiency in
the same manner as the first dcficiency.

We have concluded that these deficiencies have existed since October 26, 1984,
the date of issuance of the Unit 1 low power operating license. These cable
physical separation deficiencies on the 'A' and 'B' RHR Heat Exchanger Bypass
valve operators would result in the Suppression Pool Cooling and Suppression
Pool Spray modes of RHR being considered technically inoperable. The ACTIONS

, . - . -
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requiredbyTechnicalSpecification(TS) Sections 3.6.2.2, 3.6.2.3, 3.9.11.1,
and 3.9.11;2 were not taken in the specified time period when in an operating
condition where those modes are required to be operable. These cable separation
physical deficiencies would also result in the Shutdown Cooling mode of RHR ,

ibeing considered technically inoperable. The ACTIONS required by TS sections ;

3.4.9.1 and 3.4.9.2 were not taken in the specified time period when in an
operating condition where that mode is required to be operable. These cable
physical separation deficiencies would also result in the LPCI mode of RHR being
considered technically inoperable. The ACTIONS required by TS sections 3.5.1
and 3.5.2 were not taken in the specified time period when in an operating
condition where this mode is required to be operable. It was determined on
April 26, 1990 that these conditions constitute a condition prohibited by TS and

.isreportableinaccordancewith10CFR50.73(a)(2)(1)(b). It was determined j
thatthesedeficienciesarealsoreportableunder50.73(a)(2)(v)(B),any
condition that could have prevented the fulfillment of the safety function of
systems that are needed to remove residual heat or mitigate the consequences of
anaccident,and50.73(a)(2)(vii)(B),anyeventwhereasinglecauseor
condition causes two independent trains to become inoperable in a single system
designed to remove residual heat or mitigate the consequences of an accident. A
four hour notification was made on April 27, 1990, at 2120 hours, after
determining the second loop of RHR was inoperable, in accordance with 10 CFR
50.72(b)(2)(iii)(B), reporting a condition that could have prevented fulfillment
of the safety function of systems that are needed to remove residual heat.

Consequences of the Event:
<

If a hot short occurred between the non-Class 1E and the Class 1E cables during
a loss of coolant accident and the valve closed, the flow rate for LPCI of the
'A' and 'B' loops of RHR would be reduced. LPCI would not be affected for the
dedicated 'C' and 'D' loops of RHR. These loops and the degraded 'A' and 'B'
RHR loops would adequately cool the core during an accident because only three
loops of RHR are required by the accident analyses.

If the hot short caused opening of the valve, the Suppression Pool Cooling,
Suppression Pool Spray, Shutdown Cooling and Drywell Spray modes of RHR would be
degraded by the flow bypassing the heat exchanger, reducing their effectiveness
in controlling temperature or pressure. Operators would be able to manually
close the valve, restoring the flow through the heat exchanger.

.
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Cause of the Event:
.

Thecauseofthephysicalseparationdeficiencyisadrawingdeficiencythatf
resulted in an installation error during original construction. The instrument
termination drawing and schematic diagram for these valve operators did not
indicate the requirement for these cables to be separated. Also, these valve
operators are unique in that they have position indication elements which
perform a nonsafety-related. function located within the valve operator

'compartment. Therefore, routine Limitorque valve operator installation would
have resulted in the non-Class 1E wiring not being properly separated when
installed.

,

Corrective Actions:

As noted in the description, the deficiencies were corrected at the time that
they were verified to exist. The equivalent valves on Unit 2 were inspected and
no cable physical separation deficiencies were found.

Actions Taken to Prevent Recurrence:

The instrument termination drawing and schematic diagram for these valves will
be revised by September 1, 1990, to show the cable physical separation
requirement. The preliminary evaluation is that this is a unique application,
but for completeness other safety-related valves, which involve nonsafety-
related cables will be evaluated by July 1, 1990 to identify any similar
possible cable physical separation problems. If any physical separation
deficiencies are found they will be promptly corrected and appropriately ,

i reported. It is believed that the probability of other physical separation
deficiencies is low because of the small estimated number of valves in this
catcgory. As construction on both units is complete and any activities which
could alter the wiring on valve operators are adequately controlled under the
maintenance and modification prcgrams, no other actions are deemed necessary.

Previous Similar Occurrences:

LERs 1-88-037, 1-88-042, 1-89-008, 1-89-009 and 1-89-025 reported electrical-
cable physical separation deficiencies. However, these involved control panels

1
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and cable raceways, not valve operators and therefore, their corrective actions
would not have identified this deficiency.

Tracking Codes: I

01 - Incorrect procedure
89 - Construction / Installation Error

.

. .

g ,. .. . .


