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iThis event'~was considered to_be of nocaignificance with respect
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On February 12, 1991, at 0840. hours, with Unit 2 at 99.5% power in Mode 1, Power

gE-
Operation, Operations personnel discovered 2A1 Diesel Generator (D/G) Starting
Air Tank pressure at 200 psig. The minimum operability pressure for these tanks
is 210 psig, Being below the minimum pressure, the D/G Starting Air (VG) System
was unable to provide the design bases of supporting two starts followed by'

three days of operation without the use of the VG air compressors. This
rendered D/G 2A inoperable. D/G 2B was also inoperable at this time for
scheduled-maintenance activities. With both Diesel Generators inoperable, Unit
2 entered Technical Specif.icat' ion (T/S) 3.0.3, due to both trains of Nuclear

.

Service Water being rendered inoperable. Tank pressure was quickly restored
above'210 psig at 0852 hours by'rr.;nually opening process flow valve, 2VG041,
which had failed in the closed position. T/S 3.0.3 was exited at that time.
This incident has been attributed to improper installation. Corrective actions
include an expanded preventive maintenance prc. gram for the control
valves / operators,-increasing operating air pressure to the control valves,
-installing all new solenoid valves, and rerouting air control lines.
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BhCKGROUND

Tb[designbasesfortht, Diesel Generator.(D/G) (EIIS: GEN] Engine (EIIS:ENG] '

Starting Air [EI13:LC] (VG) System, is to support two starts (fast or automatic)
411 owed by tl.ree days of operation without the use of the VG air-compressors.

1culation CNC-1223.59-04-0006 determined that a minimum VG tank pressure of .
.

.

.0 psig vould be required to support the design bases. Pressure below 210 psig ~!
''

- would render the VG System and its associated D/G inoperable.

The VG System provides_ fast start capability i1r the diesel engines-by using-air'
~

<

under t.igh pressure to power the diesel generator engine until it starts and can1

operate under Jts own power. It also provides a source of compressed air for :

-the engine control panel instrumentation.

Control' valves [EIIS:Vj,. valve 2VG041_being one et these, alternate flow to the '

: desiccant drying towers. Air enters the activated tower from the bottom passing.-
through the desiccant and.becomes progressively dryer as the moisture is

:! absorbed. While the activated = tower is drying the air, its associated flow <

control; valve admits a predetermined amount of dry air into the top of the:
3

alternate tower to.purgo_the moisture.

The air dryers have a standard 10 minute cycle which provides continuous drying.
process. Cams control the alternating.5 minute activation and 5 minute
, regeneration process. The air; dryers are interlocked with their associated air

,

compressor so that a dryer is only actuated when its ccmpressor~.is in operation. '

The Huclear Service Water [EIIS:BI] (RN)_ System provides essential auxilliary
, support functions to Engineered Safety Features of the station.- The system is. t
ldesigned to supplyc cooling water to-various~ heat loads in both the safety _and -
non-safety: portions of each unit.- provisions are made to- ensure 't continuous

. flow of cooling' water to-those systems and components necessary for plantisafety
daring? normal operation and under accident condit N.s. Sufficient redundancy of
piping [EIIS: psp] and components is provided to ensure that co, ling is
: maintained.to essential loads at all. times.

' Technical Specification (T/S) 3.7.4 requires that at least two'independentfRN
-loops shall be operable.

a): With both Units in Mode 1, Power Operation, Mode 2, Startup, Mode 3,-

Hot, Standby, or Mode 4, Hot Shutdown, each loop shall contaio two
' operable RN pumps and associated emergency diesel generators, two.

._ essential equipment supply _and return headers, and a supply and
discharge flow path capable of being aligned to the Standby Huclear
Service' Water Pond (SNSWP).
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b) With only one unit in Mode 1, 2, 3, or 4, each loop shall contain at
least one operat,lo RN pump, associated emergency D/G, and the
essenttal equipment supply and return header ossociated with the unit
in Mode 1, 2, 3, or 4, and a supply and dischargo flow path capable of
being aligned to the SNSWp.

Since both Unit 2 D/G's woro inoperablo, T/S 3.7.4 could not be mot because
there is no action stetomont which addresses both trains of RN being inoperable.
'41th both trains of RN inoperable, Unit 2 ontored T/S 3.0.3.

Technical Specification 3.0.3 is required to be entered when the Unit is
operating in a condition not permitted by Technical Spoeifications. Thie
condition exists when a Limiting Condition for Operation is not mot except as
provided in the associated Action Roquirements. It requires that within one
hour action shall be initiated to place the Unit in a Mcdo in which the
epocification does not' apply by placing it, as applicable, in:

I

a) At least Hot Standby in the next 6 houra,

b) At least Hot Shutdown within the following 6 hours, and

c) At least Cold Shutdown within the subsequent 24 b. sura.

The Catawba Nuclear Station T/S 7.0.5 interpretation states that the purpose of
ithe one hour is to allow for preparation of an orderly o.utdown before

initiating a chango in plant operation. It further stat as that if the equipment
problem can be resolved within three hours, no load reduation is nocessary. The
romaining four hourt, leaves sufficient timo to shutdown in a controlled and
orderly manner, and well within the specified maximum cooldown rato and within
the cooldown capabil'..ios of tho facility accuming only the minimum required
equipment is operable. The Complianco Duty Engineer (or ulternato) is to be
notified about the situation such that he will understand'why T/S 3.0.3 was
ontored and power was not reduced, so the NRC Resident Inspectors can be
informed of the situation. This discuccion with the Complianco Duty Engincor is
in eddition'to the normal discussions with the Station Manager / Duty Station
Manager.

Technical Specification 3.8.1.1 states that as a minimum, the following A.C.
electrical power sources shall be operable in Modos 1, 2, 3, and 4:

a) Two physically independent circuits betwoon the offolto transmission
network and the Onsite Essential Auxiliary power System, and

b) Two separato and indopondent D/G's.

If both D/G's are Snoperable, tho appropriato action tri be taken in to
deinonstrato- the OPERABILITY of two of fsite A.C. circuits by periorming
Specification 4.8.1.1.la within'1 hour and at least once per 8 hours thoroafter;

I
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restore at least one of the inoperable D/G's to OPERABLE status within 2 hours
or be '.n at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
withl'. the following 30 hours. Restore both D/G's to OPERABLE status within 72
houre from time of initial loss or be in at least HOT STANDBY within the next 6
hours and in COLD SHUTDOWN within the following 30 hours.

EVENT DESCRIPTION

On February 12, 1991, at approximately 0126 hours, Removal and Routoration (R&R)
tags were issued for Diesel Generator 2B for various planned maintenance
activities. Work pertaining to these R&Rs rendered the 2B Diesel Generator
inoperable. Due to Diesel Generator 2B inopornbility, Operations irr nued
surveillance on Diesel Generator 2A to twice per shift as a precautionary
measure. At 0840 hours, during Diesel Generator 2A surveillance, a Nuclear
Operations 'rechnician (NOT) found 2Al VG Air Tank pressure at 200 psig. At
tank pressure less than 210 psig, the VG System is not capable of mooting itn
design basis of providing 2 starts (fast or automatic) followed by three days of
operation without the uno of the VG air compressors. Therefore, at 0840 hours,
on February 12, 1991, with both D/G's inoperablo, cc.tawba Unit 2 entered T/S
3.0.3 for having both trains of RN inoperable.

The NOT contacted the Control Room immediately and informod them of the
situation. Compliance, Duty Station Managor, Superintendent of Operations, and
the Station Manager were notified by Operations. Operations having experienced
problems similar to this in-the past, directed their attention to the process
flow valves which direct air flow through the drying toworo. The NOT found
vhlve 2VG041, one of two process flow valves, failed in the closed position. '

- VG System leakage soon drained down the tank below'the required eporating
pressure. The NOT was instructed to manuolly open valvo 2VG041. At 0852 hours,
with valvo 2VG041 manually opened, the VG tank pressure increased above 210
psig. At that time Diesel Generator 2A was dociarod operable, und T/S 3.0.3 wan

-exited.

Operations' initiated work request 492800PS to irventigato and repair the
actuator assembly for valve 2VG041. Maintenanco personnel removed,
dicassembled, cleaned, and reinstalled the actuator. During inspection of tho
valvo and actuator, no problem could be found which would cause the
a failure. A post-Maintenanco Test (PMT) was performed with the valvo operating
correctly.

CONCLUSION

Previous failures of these process flow valvos had generated many theories as to
the cause of their failure and prompted several repairs and modifications. Each
repair and/or modific6 tion was based on sound judgoment, and all involved felt
that the root cause of the failures was identified and corrected,
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Repairs and modifications which have been accomplished or are pionned thus f ar
include the following:

,

e Rebuilt and/cr replaced all valve actuators - Maintenance activitios
were performed as a result of failure.

6 . Installing all now solenoid valves on all drying skids.

6 Increasing operating pressures from 75 pai to 100 pal - Approximately
50% completo

increasing the operating pressurou from 75 pai to 100 psi was the most recent
modiftea*. ion, and felt to be a sure resolution. Additional power would be
provided to the valvo operators for positivo operation. However, on February
21, 1991 at 14?0 hours, 2A Diesel Generator was declarod inoperable due to 2A1
VG Tank pressure being 190 psig. process flow valvo, 2VG041, failed closed
again.

Maintenance Engineering Services (HES) bogan en in-depth review of the equipment
and comparod the equipment in the fie H to the vendor drawings. Reviewing the ;

air dryer system schematic, CHM 13n'.00-0090 001, a dincropancy was found. The
lubricator / regulator air supply anos to the solenoid valves were routed from an *

alternate supply connection downstream of the drying toworu. Tha vondor drawing
shows the suppl 1 tapped off the compressor supply liuo just beyond the profilter
and trap 6ssembly. MES contacted the vendor and explainod the problems
encountered with the process ilow valvos and the location of the air supply to .

.the solenoid valves. The vendor reconnended moving the -apply line back to the
location shown on the drawing. The vendor suspected that supply air for the
solenoid valves could be depleted during the initial phase of the process flow -

valves'ewapping during a compressor startup. -The valve or actuator with the
least resistance would tend to operate first .then try to operate the s'alve with
more resistance with reduced or no air pressure,' thu:; failing to open.

MES relocated the air supply lines as recommended. To test for proper
. operation, the timer was manipulated to swap the process flow valvos during a
compressor startup. The valves functionod as designed. Air supply lines woro
relocated on all oight solenoids (Units 1 and 2).

Investigations have traced the incorrect routing of the air supply lines back to
the initial installation of the equipment. Documentation located in the Quality
Assurance (QA) vault has shown that the tubing was installed in the wrong
location. The root cause of this incident has thoroforo boon determined to bo
-improper installation. Rerouting of the air liaes should eliminate the failures
of the process flow valves,

w...cu,t... w.u, mgewu m.
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Operations has requented Performance to evaluate the icasibility of
reprogramming existing computer programs to alarm when the VG compressora exceed
a prodetermined run timo. This will indicato a stuck valvo and corrective
actionn can be quickly implemented.

A review of the Operating Exporlonce Program data base for the pact 24 months
prior to this event, revealed one other LER written duo to improper ,.

installation. LER 414/90-006 addressed the auxiliary foodwater fire protection
system solonold'vatves being installed backwards. This incident in dotormined
to be recurring. Corrective actions for LER 414/90-000 would not have prevented
this event.

CORRECTIVE ACTinN

i

SULGEQUENT

1) Manually opened process flow valvo, 2VG041, and restored tank
pressure.

2; kepatrod 2VG041 on work request 49280 GPS.

3) A h operating proscuros incronsed from 75 pai to 100 psi.

.4) All tubing has boon rorouted an shown on vendor drawingn.-

5) Station problem koport, CNPR05592 written to add air lino dryor to
solenoid supply line.

PIANNED

1) All solonoid valvon will bo replaced.

2) Performance will investigate the feasibility of reprograuning existing
VG comprecsor pointo to clarm on excessivo run timo (approximately 15
adnutos).

SAFETY ANALYS13

Throughout this incident, off nito power was availablo, and the RN pumps woro
phyoienlly operable at all timos. On sito power wan supplied from the main
- generator through the Unit auxiliary transformer.

With 2A1 Dionel Generator Starting Air (VG) Tank pronouro below 210 paig, the
design basis of providing 2 starta (fast or automatic) followed by 3 days of
operation without the une of the VG compressors could not be mot, llowever, with

the 200 psig tank pressure present, the diosol generator had sufficient air for
a start attempt. If the first start attempt fallod, the VG pressuro fell below

|
i
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150 psig, an automatic lockout would prevent iurther at art at t emptn. Tho -

operatnrr would be alerted by un alarm to take correctivo action. The automatic
lockout oncures that uufficient air rocervoc remain for a manual restart.

When the 2A1 Starting Air Receiver Tank was discovered to be below the minimum
pressure, action waq quickly taken to restoro pressure ttbove tho ininimum
pronsure at approximately 0900 hourn. With the increncod nurvoillance
irequoney, the inuperability of D10001 Generator 2A was promptly detected and
corrected. In hddition, pronsure gauges are located on the tanks for local
indication, with a low proscure alarm activated if preneuro falla to 160 poig.
A separato pressure uwitch on the engine control panol alarms if the air
receiver tank preocu m wilo to 80 poig. These alarms, in addition to the
Diesel Generator Lockout alarm, are annunciated neparately on the local ditrual
engine control pa..al, and signals a generator diocol trouble alarm in the
control room.

In the event that off 6te power was lost to Unit 2 and Dionel Generator 2A
f ailed to start, the, Shared Auxiliary Transformern SATA and SATB could have boon
used to provido power from Unit 1 to the Unit 2 onnontial bunnen. Guidance to
perform the crosn-connect is given in proceduros Op/1(2)/A/6350/02 and
Op/1(2)/A/6350/05.

Tbo health and unfoty of the public were unnffected by thin incident.
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