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10CFR$0.73

Docket No. 50 461,

Document Centrol Desk -

Nuclear Regulacory Comrission
Washington, D.C. 20555

Subject: Clinton Power Station Unit 1
11Ef.nsee Event.J3nortJo. 91-001,Q1

Dear Sir:

Please find enclosed supplemental Licensco Event Report No. 91-
007 01: iJndet ee.tf.1 fp.ibgp of An AjdaDdllDL Unit and pac.tAttons Luh1

pf 11nderstanditu' .RL the.. Air.}ipadling Unit Desir.n _ gnd Operation R.esuiteA
in inopp mbic Leak M eetion Instrume.p.t2 This Licensee Event Report
has bes svised to make editorial correc* ions and to include '.he
results the investigation into the cause of the air handlin6 unit
tailure. .dditionally, the results of the inaintenanen history review of
the air h.cidling units which support les.k detection instrumentation are
addressed in this revision. This report is being subruitted in
accordanen with the requirements of 10CFR50.3.

Sincerely yours,
l '

8 A)pc,ocy
F. A, Spa agenb g, III
Hanager, Licens ng and afety

,

KWD/alh

Enclosure

cc: NRC Clinton Licensing Project Manager
NRC Resident Office, V-690
NRC Region III, Regional Administrator

. Illinois Department of Nuclear Safety
LNPO Records Center

030027 gg.
' J' ! ,

9204030105 920327 | ((/_
|
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' '_On December 12, 1991, with the plant in Power Operation, the *!1' Reactor
Water Clenaup (RWCU) heat ev. changer (lix) room air handling unit (AllU) fan *

failed 'resulting in inoperable leak detection (LD) . differential '

i - temperature.(delta T) instrumentation. The Shift Supervisor noted the ;

'B' RVCU lix room temperature _ increasing and the delta T recorder
indicating zero, indicating a possible problem with the LD synti.m. _ .

During the event. the LD instruments were initiary declared inoperable
| and then incorrectly declared operable due to Operations lack of

_ ,
i

j understanding of the AllU design and operation. Subsequent to this event,
a review of the delta T recorder strip chart shot,,od that the fan failed' ;

approximately_ cwo hours and twenty +five minutes before the Shif t ;

Supervis,or had indication of the _ failure. Therefore, the requirements of ~

L Technical Specification ').3.2 to isolate the HX within one hour were not
I met. No routote indication is availabic to identify the failure of the ,

AllU within one hour. The causes of this event. are an undetect.ed failure ,

of_ a fan resulting in inoperable 11 inutruments and Operations lack of |

understanding of- the effect of the fan failure on the LD instruments. .

Corrective actionn include submitting a proposed Technical Speelfication ~}
-change, reworking the failed fan, and training Operations peraonnel on '

this event.

|
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DESCRIPTION OF EVT.NT

on Decen:ber 17, 1991, with the plant at 100 percent power in flode 1
(p0WER OPERATION), at approximately 0975 hours, the Shift Soporvisor
noted an increasing trend in the 'B' (east) Reactor Water Cicat.up systemi

(RWCU) (CE) heat exchanger {llX) room te perature, as indicated by the
equipr.cnt area ambient temperature re'srder (1831R608) [TR). The Shift
Supervisor noted the increasing temperature trend while point.ing out
specific drywell temperatures t o an engiacer. The Shift Supervisor
intwdlately cheeked the dliferential temperaturn for the 'B' ilx roorn by
checking the equipment ,sroa differential t uperature recorder (15'3iR641).

l'1LR) which was indicating zero. This reading was indicativo of s
possible problem with the Leak Det r'a' .n (1h) System '!J) . Bath the
equipment arer ambient and ditterentia4 temperature instrumcoca are part
of the 1.D system. In icaponuo to this indicat!on, the Shift. Supervisor
in5.cracted the control coom opotstors to dispatch a non-licensed operator
to check the status of the air handling unit.

At 09?) houts, before the control room operacers were able to dispatch a
ncn licensed operator to the area, the 'C' area non-11consed operator,
conductinb a routine conte.itument tour, reported that the fan [ FAN) shaft.
In the 'B' RWCU heat exchangar roorn air handling unit (1V005SM) [AhU] Sad
apparently como out of its bearing hoaning.

At 0958 hours, after discussing the situation with the Super. ,or -
Licen11n6 Operations, the Shift Supervisor determined it was necessary to
declare the LD dif ferent.ial temperature instrumentation (IE31N618A;
inoperable and isolato the 'B' RWCU heat exchanger within two hours as
required by Technical Specification 3.3.2 action statement C.1. The
Shift Supervisor made this decision based upon the incorrect
understtnding that the LD differential temperature inst,rumentation
measured the differential temperature of the air through the air handling
unit and that only one divis, ton of LD differentia). temperature
instrumentatm waa af fected,

At 1015 hours, aftet reviewin6 electrieni and mechanical drawings, the
Shif t Supervisor correctly determined that the LD dif ferential
temperature instruments sctually measured the differential temperaturo
between the inlet and out.'et Chilled Water (VO) (FM) flow through the a' r.

handling unit. The Shift Supervisor instructed the control room
operators to dispatch a non licensed operator to verify that the bypass
valve [V) for the air handling unit. temperature control valvo [TGV) was
open, thus verifying that nilled water was availabic to the air handling
unit. The Shif t Supervisor in ortectly belloved that the LD differential
tengerature instruments were operable without air flow if full chilled
water flow was availabic to the air handling unit.

At 1020 hours, the nan licensed operator verified the bypass valve for
the air handling unit temperature control valve was in the full open

~ w sw m w < ..,.,n_
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position. Since th .,ypass valve us fully open, the Shift Supervisor
incorrectly declared the LD dif ferential temperature instruments
operable.

At 1040 hours, the Shift Supervisor iniormed the supervisor - 1.icensing
operations that. bared upon having full chilled water flow he had declerod
the 1A dif f erential tenperature instrtunentat ion operable. The Superviser
- Licencing Operations and the Directar - plaat Operations reconinended
that the 'B' RWCU heat exchane,er be isolated because somo unanswered
questions remained about the operational requirements of the air handif a,

unit in support of the 10 dif ferential temperature instrumentation.

By 10$6 hours, operators had isolated the 'B' RWCU heat exchanger.

At 1130 hourn, the Supervisor Licensing operations, after consulting
with the architect engineer (Sargent and Lundy), notified the Shift
Supervisor that both divisions of the 12 differential teroperature
instrtunents were incapable of performing their intended function without
air flow through the 'B' RWCU room air handling unit. 'the Shift

Supervisor declared both divisions of the lh differential temperature
instruments (1E31tM18A/B) inoperable and verified that the 'M RWCU heat
exchanger had bean isolated as required by Technical Spec T eation 3.3.2
action statement C.2.

By 2000 hours, the 'B' RWCU heat exchanger room air handling unit had
been repaired and the LD differential temperature instruments were
declared operable.

Subsequent to the event, a review of the strip chart from the equipment
crea differential t emperatures rcccrder determined that the 'B' RWCU heat
exchanger room air handling unit inn had failed at approximately 0700
hours on December 12, 1941. Since the 'B' RUCU heat exchanger was not
isolated until 1056 hours (approximately three hours and fifty six
minutes after the fan had failed), this event constituted operation
prohibited by Technical Specification 3.3.2 action statement C.2 which
would have rtquired the haat exchanger to be isolated within one hour.

No automatic o manually hitiated safety system responses were necessary
to place the plant in a onfe and stable condi t ion. In addition, no other
equfpw nt or components were inoperable at the start of this event such
that their inoperable condition centributed * o this event.

CAUSE OF THE EVENT

The causes of this event ./ ore an undetected failure o.f a fan in the 'B'

RWCU heat exchanger rir handling unit which resulted in inoperable LD
differential temperature instrumentati;n and Operations lack of
understanding of the effect of the fan failure on the op='cability of tha
LD dif f erential temperature hstrumentation. The ex.o of the failure of
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the fan is believed to bo long term degradation of the fan shaft. A
loose locking screw on the drivo end bearing caused the bearing to be
worn, resulting in the fan shaft degradation. ,

At approximately 0700 hours, the fan shaft in the 'B' RWCU hrat exchanger
room air handling unit failed, which rendered both divisions of the LD t

differential temperature instruinents inoperable. The broken fan was not
discovered untti 0933 hours and corrpensatory action was not taken untti
1056 hours (when the B' RWCU heat exchanger was isolated). The re fore ,'

the requirements of Technical Specificetion 3,3.2 action stat.cment C.2 to
isolate the RWCU heat exchanger were not tnet within one hour of both
divisions of the LD differential temperature instruments becoming
inoperable. Failure of the air handling unit inay be identified in the
main control room by the differential temperature recorder indicating
sero or 1.y the equipucat area ambient teciporature recorder showing an
increase in temperaturo. Both of the indications depend on the heat load
in the r oots , llowever, the Technical Specification surveillance
requirements only require a channel check to be perforcied for the LD
differential temperature instruments at least once every twelve honra, 1

whereas the Technical Specification action statement requires action to
be taken within one hour. Therefore, no means exist to ennute that a
failure of the air handling unit i s identified within the one he,ur time
limit speciffed by the Technical Spccification action statement.

The LD differential temperature instrumentatton was incorrectly
determined t.o be operable base:1 on Operations la k of understanding of
how the LD differential temperature instrwnentation is affected by the
operation of the air handling unit, Both air flow and chilled water flow j

through this type of air handling unit are neeted to rnaintain both
divisions of the LD differential temperature instruments operabic. This i

lack of. understanding has resulted in the failure to acet Technical
Specification requirements for this event, when performing past
proventive maintenance on the RWCU heat exchan.ser air handling unite, and
when performing corrective maintenance on the RWCU pump room air handling
unita (which have a similar design),

CORRECTIVis ACTION

The 'B' RWCU heat exchanger room air handling unit has been reworked in
accordance wl'.h-Maintenance Work Request DM874 to correct the fan
failure.

1111nois Power will prepare proposed changes to the Technical
Specifications to increase the allowed out of service time of the LD
differential temperature instrumentation and thus permit additional time
to detect air handling unit failures and effect repairs. The proposed
changes are justified based upon tha availability of other LD,

' inst.rumentation to perform isolations and alarms in the event of a system
breach. The proposed cFanges apply to the LD instrumentation associated *
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wi th t he inain steam tunnel , kWCU pump ( P) rooms , RWCU heat exchanger
rooms, Residual Heat Removal (RHR) {BO) heat exchanger rooms, and the
Reactor Core Isolation Cooling (RCIC) [hW) equipment roorn . The proposed
Technical Specification changes are cur ently scheduled to be submitted
to the Nucle.4r Regulatory Commission by November l$. 1992.

Operations shift crows have been informed of this event through issuance
of an Operations Night Order. The review of this event by Operations
shif t personnel has resulted in a heightened awarencas of the support
systern function of the air handling unit on the operability of the LD
1rstrumentation. In addition, this Licensee Event Report has been routed |
to appropriato operations personnel as required readir.r,in order to
enhance their understanding of how the air handling units support
operability of the associated dif ferentini temperature instrumentation.
Finally, this Licensee Event Report will be incorporated into_ Operations
requalification trhining. Since requalification training will bn
suspended prior to and during the third refueling outage, requalification
t raining on this event is scheduled to be ernpleted by Noveinber 21, 1992.

The Nuclear Station "ngineering Department (NSED) has verified which air |
handling units have Technical Spec!fication related LD differantial
teinparaturn instrumentation. The preventive ma(ntenanco rans which
require removal of the air handling unit f rom riervice were revised to |
identif y that removing the air handling unit' frr.m service rer"ters LD
instruments inoperabic and action is regt. ired in accordance with
Technical Specification 1.3.2.

'The preventive maintenanco tasks for the RVCU heat exchanger room air
handling unita have been revised te require that the lockin6 screw be
inspected in accordance with the vendor manual. This preventive
maintenance task currently has a six month frequency.

ANALYSIS OF EVENT

Thia event is reporcuble under the provisions of 10CFR50.73(a)(1)(1)(B)
because the plant was operated in a condition prohibited by Technical
Specifications.

The LD differential temperature instrumontat.lon was inoperabic
approximately two hours and twenty five minuten prior to discovery.

A review of the maintenance history from initial criticality to December
1991 wa,. performed to deterraine if the performance of previous preventive
maintenance may have resulted in inoperable LD instruments. This review.
determined that one air handling un'tu for the RUCi' heat exchangers were
shut down for preventive maintenance at various frequencies.. Tho current
preventive maintenanco Usks for the RUCU heat exchanger room air
handling units are performed on a six-month frequency. Based on current
maintenance practicots, the tirne required to complete theno preventivo
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maintenance tasks and return the air handling unit to service should not
have exceedaid the cr.e-hour Technical fpecification time limit unless the
bcita need2d to be replaced. The maint enance history review li utifled
tuat the bel'.s were replaced thtee times while the pl. int was in an
applicabic operating mode for Technical Specification 3.3.2 [i.e., Modes
1, 2, and 3} during which timen the required Technical Specification

I action statement was not entered. In two of these casen, thn belts were
found to be broken, and in the remaining case, the bolt was found to be
wt. r n .

Additional 1*, one case was identifit.d where the RWCU "B" pump room air;

handling unit was shut down for corrective maintenance while the plant
was in one nf the applicat1.e operating mooes. In this instance also, the
one hour Technical Specification action statemen: may not have been met.

Analysis of the safety connequences and implientions of these events
itidicat en t.hnt tho eventn were not nuclear safety significant. Taking
air handling units out of service doet not affect the operability of the
ambient room temperature 1.D instruments, and the differential flow
instruments were operable end eble to previde isolations and alarms in
tl.o event of a system breach. During these eventn, no system breach
occurred.

ADDITIONAL INFOR!% TION

The RWCU air handling unit IWC0$SM is model ntutber CLCil No. lOMPV
manufactured by T:MNE Company.

l.ER 88.U24 identified a failure to recognize that an inoperable dampet
res".Ited in an inoperable Cont rol Room Ventilation Systeta which required
the initiation of a Technical Specification required shutdown.

For turther information reguding this event, contact P. D. Yocum,
Director - plant Operations at 217-93$.8881, Extension 3205.
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