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Docket No, 50-382
License No. NPF-39

This LER reports a condition pronibited by Technica)l Specifications in that

certain ciectrical equipment required for Unit | operation was

found not to be

dynamically qualified, In addition, this LER reports a single condition that
Cevsed ai least one independent channel Lo become inoperable in myultiple

svetems,

keference: locket No, 50-362
Report Number: 88-019
Revision Number: 02

Event Date: May 6, 1988
Report Date: January 24, 1991
Facility; Limerick Generating Station

F.O, Box A, Sanatoga, PA 19464

Ihis revised LER 1g being submittea pursuant to the requirements of
LOCFRS0,73(a)(2)(1)(B) and 50.73(a)(2)(vi1)(C) and (D). Additionally, tnis
revised LER is being submitted to provide a summary conclusion of the koot Cause
Analysis performed to determine if there are any generic concerns related to the
cause of this condition, Lhanges are indicated by revision bar markers in the
right hand margin, The original LER was submitted pursuant to the requirements

of 10 CFR 50.73(a)(2)(1)(B).

very truly yours,

WGSirgs

cct T, 1. Martin, Administrator, Region 1, USNRC
T. J, Kenny, USNRC Senior Resident Inspector, LGS
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W Locklﬁg springs on Agastac Relays that did not have complete dynamic
qualification certification.
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Jri May ©, 1988, a Unit | inspection discovered 19 Agastat rele ¢ witn
missing/unsecured focking springs. Additionally, on May 10 & 1988 an
inspection of similar relays in safety-related ventilation co cabinets was
performed and 4 relay locking bands were found improperly inst. .d. ODue to the
degradation of the relays' dynamic qualification, Technica) Specifications (15)
Actuation Instrumentation minimum OPERABLY chaoms) regairements for various
safety-related systems were not met. Additionally, otner TS systems would have
been impacted, This {s considered to be due to inadvertent disledging of the
tocking springs during worr aciivities in relay cabinets. On June 15, 1989, the
adequacy of properiy secured locking springs was questioned. During the
construction testing phase of Unit 1, a component upgrade was performed. The
new configuration's (new style relays retained by locking springs) aynamic
qualification was nou formally addressed during the modificetion review, This
rendered the dynamic gqualification of the relays indeterminate affecting most of
the systems in 15, The old and new style relays are essentially identical in
fit, form, and function., Therefore, the dynamic qualification requirements,
with the exception of certification, were judged to be met, The locking springs
that retalned the new style relays were replaced with locking bands satisfying
the dynamic qualification requirements, A Root Cause Ana\ys?s was performed and
Con(:uded that there were no generic implications associated with this
condition,
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plant Congitions Prior 1o the Event:

Uperating Mode: I (Power Operation)

keactor Power} 90%

Lescription of the Event:

A) 19 Kelay fvent

On Mey &, 1988, during & Quality Control ingpection of various electrica)
cabinets in the Auxiliary Equipment Room, locking springs on 17 Agastat relays
werE digscovered missing or unsecured.

AL 204Y hours the licensed shift supervision and sentor staff were notified and
actions to restore the locking springs were initiated. By 2300 all 17 locking
springs were secured, DOuring the restoration, further inspection of safety-
related relay cabinets 'n the Auxiliary Equipment Room 1dentified 2 additional
untastened locking springs which were immediately secured.

Un May 10 and May 12, 1988 an inspection of similar relays in saf ‘ty-related
ventilation control cabinets throughout the plant was performed ard 4 relay
locking pands were found improperly installed, The locking mechan'sm for the
ventilation relays prevents inadvertent dislodging of the device, Ihe
tnstallation of the tour locking bands was immediately corrected,

Un May 13, 1988 an on-site evaluation was completed that determined the
potential impact on plant systems on the assumption that the locking clips were
required 1o maintain dynamic gualificetion of the affected relays. The
condition of the locking springs might have degraded the dynamic quelification
of the relays such that the minimum OPERABLE channe) requirements of the
Technical Specifications (TS8) would not have been met for @ single cnharnel of
Reactor Core Isolation Cooling (RCIC), @ stng\e channel of a Core Spray
Subsystem ((S8), two logic channels of High Pressure Coolant Injection (HPCI)
system, and a single channe! of the four Low Pressure Coolant Injection (LPCI)
subsystems,

During a subsequent independent evaluation, the systems idertified on May 13
were confirmed and additional areas of impact on plant systems were identified,
These additional areas are comprised of six (6) Primary Containment isolation
valves, one of two trains of the Post Accident Sampling System (PASS), water
supplied from the Control Rod Drive System (CRD) Reactor Recirculation Pump seal
purge 1ines, the “B" Post Loss of Coolant Accident QLOCA) Hyarogen Recombiner,
the Main Steam Line arain valves, the "b" train of Standby Gas Treatment System
(SGTS), and the Reactor Protection System (RPS),
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The Tnoperable channels were not placed in the tripped condition within 1 hour
nor were the associated systems declarec inoperable as required by the 1S Action
Statementt, Additionally, the 1 hour action required by TS Section 3.0.3 was
not Inftiated. The above actions were not taken on May 13 because the situation
had aiready been corrected. The actions were not taken on May 6 due to the
detsilea enalysis required to determine the impact of the specific relays on
instrument channel operability, -

B, bynamic Certification lssue

hs a result of this condition in December 1988, and subsequent evaluations, an
adgaitional concern was confirmed on June 15, 1989. Ouring an evaluation to
determing operabiiity of the 19 relays with missing or unsecured locking
springs, the aynamic qualification adequacy of properly secured locking springs
on currently installed relays was questioned. Dynamic qualification exists for
two sets of relays and restraining devices., The first {s an 0ld style relay
(Agastat GP) with ¢ locking spring. The second 1s & new style relay (Agastat
EGF) with a locking band. During the construction testing phase of uUnit 1, in
1984, a component upgrade was performed, due to & reliability concern, that
replaced the old style relays with the new style. The locking springs were
reused Lo secure the new style relays., Since the old and new style relays are
fgentical in function, essentially fdentical in size and mass, and the locking
springs fit securely, the Nuclear Steam Supply System (NSSS) supplier and the
Philadeipnie Electric Company (PECo) juoged that the dynamic qualification
requirements were satisfied. However a formal analysis or test was not
performed to substentiate this judgement. We concluded on June 15, 1989, that
most of the systems in TS should have been declared inoperable. As with the 19
previously mentioned relays, the appropriate actions required by TS were not
taken in Lhe required time resulting in a condition prohibited by 15,

In conclusion, the conditions described above are being reported in accordance
with JOCFRS0,73(a)(2)(1)(B) due to not taking the appropriate actions required
by 15 in the required time perfod. Adait) .ally, the conaitions described above
are being reported in accordance with 10CFR50,73(a)(2)(vi1)(C) and (D) in that a
single conaition caused at least one incependent channel to become inoperable in
Mmuitiple systems designed to control the release of radioactive materia) or
mitigate the consequences of an accident.
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Lonsequences of the tvent:

A) 19 Relay Evaluation

There were no adverse consequences, and no release of radiation occurred as a
result of the 19 relays being inadequately secured.

An evaluation was performed and determined that the relay restraint integrity is
required to maintain relay dynamic qualification. The following systems might
have been adversely affected during a seismic/hyarodynamic (earthguake/steam

Iine break) event.,

system

I-Cu
kesidual
Heat
kemova!
(RHR)

uDl»_RHR

"0"<CSS

HPC (a)
(b)

(¢)

kCIC

Main
Steam
Isolation
Valve -
Leakage
Control
System
(MS1V-LCS)

Potential Impact

Loss of capability; to automatically
initiate on low reactor pressure coincident
with high drywel] pressure

Loss of capability to automatically initiate on low
reactor pressure coincident with high drywell pressure

Loss of capability to automatically initiate on low
reactor pressure coincident with high drywell pressure

Loss of one of two nigh drywell pressure

inftiation capability.

Loss of high turbine exhaust diaphragm pressure isolation
capability.

Loss of one of two low reactor pressure turbine trip
signal capability.

HPCI turbine exhaust 1ine vacuum breaker inboard isolation
velve and HPCl injection valve to core spray (45% flow)
would not have operated.

Loss of one of two reactor level 2 initiation signal
capability.

The inboard suction valve to the “C" Main Steam
Line Inboard MSIV-LCS subsystem would not have
opened, This would make the “0" Main Steam
Line Inboard MSIV-LCS inoperable.
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B) Evaluation of Dynamic Certification issue

There were no adverse consequences, and no relesse of rediatior occurred as o
result of the dynamically uncertified new style relays since a setsmic event did
not occur, Both the NSSS supplier and PECO have concluded that the old &nd new
style relays are essentially identice! in form, fit and function, therefore the
dyramic qualification requirements were judged to be met, However, no ‘
documented qualification existed for the installed contiguration of new style
relay with & locking spring as & restraining device. [f this configuration
would have failed during & setsmic/hydrodynamic event, virtually all safety
reated systems would have been adversely impacted due Lo the extent with which
this configuration was used.

Cause of the Event:

——

A) 19 Relay Event

The cause of the 19 missing or unsecures relay locking springs 1§ considered to
be inadvertent disloaging of the locking springs during work activities in the
associated relay cabinets, :

E) Dynamic Certification lssue

A detalled koot Cause Analysis (RCA) wes performed ano concluded that
indeterminate dynamic qualification resuited from procedure non-compliance,
procedural aceficiencies, informal work practices and the extraordinary efforts
expended oue 1n part to perceived or actual pressures to meet scheduled
completion of critical work,

The indeterminate dynamic qualification of the new style relays retained by the
locking springs was the result of an oversight on the part of PECo in the
modification review cycle of panel design specifications against the materials
intended ror installation, The relays ‘nsta'led in the Power Generation Contro)
Certer (PGCC) were installed during the Unit 1 construction testing phase prior
to receipt of the Low Power Operating License (October 26, 1984) with the
approval of the NSSS supplier, under field Deviation Disposition kequest (FDOR)
HH1-309%. This FOOR approved relay instailation but material environmental and
dyramic qualification was the responsioility of PECe, The assumption that the
component gualification of the new style relays would be done by PECo was
documented by letter dated Merch 21, 1984, from PECo to the NSSSS supplier,
Subsequent to this letter, the proper environments) qualification requirements
were performed; however, the dynamic qualification of this component was not
formally adoressed by PECo. Therefore, at the time of installation, no dynamic
testing or analysis was performed on the new style relay using the old locking
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spring, thus rengering the oynamic gualification of tie installed configuration
4% noeterminate,

In adaition, the installation of these relays failed to comply with eit.er the
AL or the PECO modification procedures in effect a'. the time. Tins 1s due to
the muitiple modification procedures in use prior to receint of the Low Power
Operating License and the failures of plant staff ‘urievision to ensure proper
meterial selection for the mocification,

Lorrective Actieng!

19 Relay Lvent

fne 17 initially fdentified locking spr1n$s we e reinstalled within tour hours
or notification of the operating shift, The etdditfona) 2 locking springs found
disioaged during the restoration inspection wire reinstalied immediately upon
discovery, The four locking bands found improperly installed during the
subsequent inspection of the ventilation cab nets were immediately installed
correctly, Subsequent reinspection has verified all locking springs have
remained secured.

hdditionally, a survelliance test was written to inspect the locking springs on
satety-related relays unttl the locking spings could be replaced by the locking
bands. This survelllarce test was performed on January 30, 1989, During this
test all locking springs inspected were properly installed on their relays.

B) Uynamic Certification lssue

During the Unft | Second Refueling Outage, which began January 13, 1989, locking
springs that retained the new style reliys installed in safety-related
applications were replaced with locking bands, This alteration placed the new
style relays restratoed by Yocking bands in accordance with dynamic
qualification requirements. (urrently, all upgraded relays instalied in safety-
related applicationt meet all environmental and dyramic qualification
requirements,
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Actiong laken to Prevent Recurrence:

A) 19 kelay Event

A memo has been written and acted upon which reguired work group supervision to
advise those persons working in the affected cabinets to exhibit care to avoid
dislodging the locking springs.

Additionaily, the survelllance iest which was written and performed to
periodically inspection relays will no longer be performed since all relays
installed in safety-r2iated applications have been upgraded to meet
environmental and aynamic qualification requirements (i.e. replaced locking
springs with jocking bands).

B) Dynamic Certification Issue

As & corrective action for the or1?1nal oversight in the modification review
that occurred during the construction of unit 1, upon receipt of the Unit 1 Low
Power Operatin? License, Administrative Procedure A-14, "Procedure for Contro)
of Plant Modifications," was praced in effect and adequately provided
instruction and control throughout the modification process. This procedure
addresses the modification review process and involves the independent review of
several specialized work groups, supervision and management. Plant Management
has determined that the current modification process 1s adequate and provides
the proper instruction to attain the appropriate independent reviews, An
dnalysis was performed by August 31, 1989, and determined that furtner
investigation intc the modification process that was in effect during the period
prior to receipt of the Unit 1 Low Power Operating License was not required.

In addition, management's expectations of quality work regarding procedure
compliance and modifications has been communicated to appropriate personnei. To
determine whether other instances of inadequate design reviews exist, sampling
programs were initiated. Specific types of documents utilized in design and
installation were sampled to determine if any instances indicated inadequate
design reviews, These sampling programs concluded that no generic concerns
exist in this area.

In conciusion, further investigation into the generic concern of the aoequacy of
dgesign reviews of plant changes 1s not necessary since, 1) there is reasonable
configence that the root causes of the Agastat relay replacement did not result
in other plant alterations that lacked proper design reviews and, 2) adequate
procedure controls and communication of guality expectations are currently in
place to prevent recurrence, ‘
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115 Codes:

Keldy
Channe |
keactor Core Isolation Cooling System
(ore Spray System
High Pressure Coolant Injection System
Low Pressure Coolant Injection System
Main Steam lsolation valve -

Leakage Control Svstem
Nuclear Steam Supply Shutoff System
Reactor Enclosure Recirculation System
Control Rod Drive System
Reactor Recirculation System
standby Gay Treatment System
Post Accigent Sampling System
Post LOCA HWydrogen Recombiners
keactor Protection System

Previous Similar Occurrences:

Iracking Code: A99, otler Personne’ trror
02, Inagequate Procedure

previous similar occurrence,

LER 89-034 (1) concerns environmenta) qualification of components and the
modification process prior to receipt of the Low Power Operating License,

A2, Fatlure to follow implement ing procedures

(1) The event date for this LER revision related to LER-89-03 is dated June 16,
1989, LER B9-34's event date fs May 12, 1989, making the later number LER a
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