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SUBJECT: Licen fvent R _i
limgr!cﬁ ngerg%, tation - Units 1 and ¢

This LER reports a condition prohibited by Technical Specifications
(1S) as a result of the Emergency Diesel Generators (EDGS) being
inoperable and the associated TS actions not being performed within
the required time period, Vvarious Unit 1 and !'mit 2 EDGs were
inoperable due to the EDGs being aligned to inadequately tested
redundant rectifier banks.

Reference: Docket Nos. 50-352
50-353

Report Number: 1-90-023

Revision Number: 00

fvent Date: October 15, 1990
Report Date: November 16, 1990
Facility: Limerick Generating Station

P.0. Box A, Sanatoga, PA 19464

This LER 1s peing submitted pursuant to the requirements of 10 CFR
50.73(a)(2)(1)(B). This report is submitted 2 days late to permit time to
further analyze the safety significance of this condition, including the testiny
of another EDG. This was discussed with Ms. M, G. Evans of the NRC Region I on
November 16, 1990, We regret any inconvenience this may have caused.

Very truly yours, {{

77 e Gl

JKPicah

¢ccs T, T, Martin, Administrator, Region I, USNRC
T. J. Kenny, USNRC Senior Resident Inspector, LGS
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e Emergency Diesel CGenerators were inoperable on various occasions due to their

dundant rectifier banks not being tested
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Gil J. Madsen, Regulatory Engineer, Limerick Generating Station
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On 10/15/90, during an investigation of a D13 Emergency Diesel Generator [c0C)
failure, a condition prohibited by Technical Specifications (7S) was identified.
The EDGs for Unit | and Unit 2 were inoperable on various occasions between
March 1989 and October 1990, due to inadequate surveillance testing of the
redundant rectifier banks installed in the voltage regulation circuit in the EOG
System. This condition was discovered during a recently identified failure mode
for the EDGs with redundant rectifier banks as reported in Special Report 1-90-
019. During portions of 1989, the rcctifier banks for the Unit 1 and Unit 2
EDGs were alternately switched between the primary rectifier bank and the
redundant bank at the beginning of the performance of the monthly operability
EDG tests., As a result of this practice, only one set of rectifier banks had
been tested during both of the monthly operability tests and the Loss of Offsite
Power (LOOP) test, while the redundant bank had only been tested in the monthly
operability test., The operability of the Unit 1 and Unit 2 EDGs was verified
with only one of the two available rectifier banks in service during LOOP
testing. This condition is in violation of TS since the EDGs were not declared
inoperable while aligned to the inadequately tested rectifier banks and the
required TS actions were not taken, On 8/2/89, the specific steps for switching
the rectifier banks were administratively removed from the monthly operability
procedures., On 10/17/90, the untested rectifier banks were removed from
service,
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Unit Conditions Pr or to the tvent:

Unit 1 operating condition was 5 (Refieling) at OX power level,

Unit 2 operating condition was 1 (Power Operation) at 100% power level,

Both of the units have operated at various operating modes and power levels
since March of 1989 when redundant rectifier banks on the Emergency Diese
Generators were utilized but were not properly tested for operability during
Loss of Offsite Power (LOOP) testing.

There were no structures, systems or components out of service which contributed
to this event,

Description of the Event:

On October 15, 1990, during an investigation of the 013 Emergency Diesel
Generator (EDG) (E11S:0G) test failure, a conditicn pronibited by Technical
Specifications (TS) was identified. A1l of the EOGs for Unit | and Unit 2 were
inoperable on various occastons due to inadequate surveillance testing of the
redundant rectifier (EIIS:RECT) banks for the voltage regulation (EIIS:RG)
c1rcu1§ in the EDG System under simulated Loss of Offsite Power (LOOP)
conditions,

Limerick Generating Station (LGS) utilizes Fairbanks-Morse EDGS with a primary
and redundant rectifier bank in the generator voltage regulator circuit for each
E0G, On September 15, 1990, the Unit | D13 EDG was tested for its monthly
operability test and was subsequently being prepared for its Division 3 AC
Safeguard Bus test. The frequency of this surveillance test (ST) procedure is
once per refueling cycle and includes a dead bus start of the EDG simulating a
LOCP start and loading of the EDG under LOOP conditions, While the ST procedure
was being performed, a Diviston 3 AC Safeguard Bus overvoltage condition
occurred during enerygization of the bus from the D13 E0G on the simulated loss
of offsite power. The overvoltage condition was caused by a rectifier bank
failure. The resultant EDGC test failure was reported in LGS Spectal Report |-
90-019., A subsequent analysis was concluded that the £OG loads would be
adversely affected during continued operation wiin the overvoltage condition,
During the root cause investigation of the overvoltage condition, a failure mode
of the rectifier bank was discovered which can only be identified during dead
bus starts, and not during the normal monthly operability ST1s.

Between the time period of March 16, 1989 and August 2, 1989, the rectifier
banks for each of the four Unit | EDGs were alternately switched between the
primary rectifier bank and the redundant bank at the beginning of the
performance of the monthly operability EDG tests. Similarly, the rectifier
banks for each of the four Unit 2 EDGs were alternately switched betwee
primary and redundant rectifier banks during the start up phase of Unit
between July 1989 and August 1989. At the time, switching of the recti
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banks during monthly EDG operability testing was considered to be a good
practice since testing of the redundant equipment would increase the reliability
of the EDG subcomponents. As a result of this practice, one set of rectifier
banks had been tested during the performance of both the monthly operability ST
procedures and during the refueling outage LOOP testing, while the redundant
rectifier bank had only been tested durin? the monthly ~perabi|lity ST procedure.
The switching of the rectifier banks resulted in conditions where the EDGs and
the redundant rectifier banks were being 1ined up for service without being
properly tested under LOOP conditions., Therefore, the operability of the £0C
system was not fully verified.

The practice of switching rectifier banks during monthly EOG operability tests
was discontinued in August 1989 since a problem was identified with a rectifier
bank transfer switch, The switching of the rectifier banks was stopped to avoid
excessive wear of the transfer switches, It had not been realized at this time
that we had been aligning inadequately tested rectifier banks to the EDG system
for operation, On August 2, 1989, the specific steps for switching the
rectifier banks were administratively removed from the monthly $1 procedure,

Following identification of the rectifier bank failure, based on a review of the
1imited available station records (1.e., previously performed monthly ST
procedures), plant personnel administratively controlled the rectifier bank
switches for the other Unit 1 and Unit 2 EDGs on October 1, 1990, The switch
positions selected were these that 1ined up rectifier banks that had been
previously tested during the performance of both the LOOF and monthly
operability STs procedures. We recognized that the performance of only the
montiily operability ST procedure was not sufficient to demonstrate operability
of the £EDG system with it lined up to the redundant rectifier bank, Later, on
October 15, 1990, during review of Speciail Report 1-90-0lY, we recognized that
each EDG should have been declared inoperable whenever the t0DG voltage
regulation circuit was not aligned to the LOOP tested rectifier bank, and that
the condition was reportable as & condition prohibited by 1S since the required
TS Action was not taken within the specified time period., A full verification
of the rectifier bank switch positions was then performed by October 17, 1990
based upon review of the permanent records contay 4 offeite (i.e., LOOP ST
procedures). Following review of the previously , .. ~rmed LOOP ST procedures,
all eight of the EDGs were then properly aligned to .. » adequately tested
rectifier bank. It was at this time we identified that the D12 and 014 EDGs for
Unit 1, and the D21 and D23 EDGs for Unit 2 had been aligned to an inadequately
tested rectifier bank since August 1989. A1l of the inadequately tested
rectifier banks were then removed from service to prevent alignment for use in
the £EDG voltage regulation circuits.

Ouring certain times between March 1989 and October 1990, the inadequate testing
of the redundant rectifier banks resulted in conditions in which the EDGs for
Unit 1 and Unit 2 were not in compliance with the TS Surveillance Requirements
(SR) for dead bus load conditions, SR 4,8.1.1.2 and 6. The EDGs were not
declared inoperable in accordance with TS when aligned to the inadequately

tested rectifier banks and the required TS actions were not taken within the
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specified period of time. This resulted in conditions prohibited by TS, and
this report 1s being submitted in accordance with the reguirements of
10CFR50.73(a)(2)(1)(B).

Analysis of the Event:

There were no adverse consequences and no release of radioactive materia) as a
resuit of this event,

A LOOP transient did nct occur and the EDGs were not required to perform their
intended safety function during the time period that the EDGs were lined up to
res‘ndant rectifier banks that were inadequately tested and in service,
Theref. e, the pas” alignments of the inadequately tested rectifier banks did
not adversely impact plant opera.ions,

for Unit 1, the D12 and D14 EOGs were LOOP tested in October 1990 and on
November 15, 1990 respectively with the previously inadequate’ ' tested rectifier
banks in service. The test verified that the rectifier banks were fully
functional and had not experienced a similar failure as D13. Therefore, the D12
and D14 £E0Gs would have functioned properly when aligned to the inadequately
tested rectifier bank in the event a LOOP had occurred, For Unit 2, the D22 and
024 EDGs were aligned to the adequately tested rectifier bank since August 1989,
when Unit 2 received its full power operating license and therefore, these EDGs
would have functioned properly if a LOOP transient had occurred.

A data search on the Nuclear Plant Reliability Nata System (NPRDS) was performed
Lo determine if this particular Lype of failure of the rectifier banks had
occurred previousl; at ancther plant, No other simiiar faflures were
identified. Tris {s the first known failure of this type and the 1ikelihood of
multiple, simultaneous failures of the rectifier banks due to the identified
failure tode 1s considered extremely remote and not credible. In addition,
licensed operators receive requalifi~ation trainin¢ to review and perform
operator responses to the 1oss of oftrite power wit: a simultaneous loss of the
£DGs. This training provides practice or. immediate operator actions to minimize
the unavailability of safety systems in the plant.

Analysis has shown that the plant can be safely shutdown with 2 EDGs following a
LOOP, therefore, the operators could have successfully placed the plant in a
safe shut down condition in the event of a LOOP transient.

Cause of the Event:

The cause of this event is inadequate testing of the redundant rectifier banks
for the ECSs due to an inauequate procedure, During the performance of the
menthly operability, we had concluded that we were adequately testing the
rectifier bank that was being utilized for both the monthly operability ST test
and the LOOP test. Therefore, we concluded at the time that we were adequately
establishing the operability of the EDG system with it lined up to the
particular rectifier bank that was being used.

NRC FOAM Mea
o)



w”,’. ™9 L'CEN Ul NUSLEAR REQULATORY COM 4188
SEE EVENT REPORT (LER) TEXT CONTINUATION AMPROVED OMB NO uw..m;- i
. ‘ Ml".t"'v unl'l " —

TROCRET NUMeER
| CER Mot | AGE 3

| vian l‘o.auhA.[ TRTROW
hy:.li "

J
IOJEJOIOIOJJI 512(9]0|=|0]2]3 -4040] 0 5JoflV |5

Limerick Generating Station, Unit |

p——
TRXT I more aroee & Rowred. v sddons NAC b R4y (17,

when the rectifier bank fuilure mode was identified during the LOOF testing of
the D13 EDG, we recognized at this time that the monthly operability ST
procedure was not sufficient to verify the operability of the EDG system witn it
1ined up to the rectifier banks under LOOP conditions,

Corrective Actions:

On October 17, 1990, al) of the inadequately tested rectifier banks were removed
from service to prevent alignment for use in the EDG voltage regulation
circuits., The procedural step which included the switching of rectifier banks,
that had been routinely performed prior to August 1989, was administratively
removed from the appropriate monthly EDG operability ST procedures on August 2,
1989, To assure operability of the EDGs, only the rectifier banks that have
been previously tested during LOOP testing will be utilized.

A1l of the other redundant equipment in the EDG system has been verified to be
adequately tested to demonstrate operability of the equipment,

The inadequately tested rectifier banks on the D11 EDG for Unit | and the four
Unit 2 EDGs will be tested during the next schedulad performance of the LOOP ST
for each EDG.

The root cause of the rectifier bank failure is currently being investigated.
The results of this investigation will be provided in a supplement to the
Special Report 1-90-019,

Previous Similar Occurrences:

None

Tracking Codes: 002 - Inadequate procedure - did not cover situation
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