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Enclosed 1s Licensee Event Seport (LER) 92-00B, Revi<ion 00, for Quad Cities

Nuclear Power Station.

This report 15 submitted in accordance with the requirements of the Code of
The 1icensee shall
report any event or condition that alone could have prevented the fulfiliment
of the safety function of structures or systems that are needed to mitigate

Federal Pegulations, Title 10, Part 50.73(2){(2)(v)(D).
the consequences of an accident.

Respectfully,

COMMONWEALTH EDISON COMPANY
QUAD CITIES NUCLEAR POWER STATION
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ABSTRACT :

At 1345 hours on January 5, 1991, Unit One was in the Shutdown Mode in the cold
condition, Inspections of the 1A and 1B Residual Heat Remova' (RHR) [BO) Room
Coolers [CLR) found that they were fouled with silt and smal) debris. At that time
the condition of the room coolers were not considered to be a degradation of RHR

' system.

A re-evaluation of these inspections on March i! 1992 determined that the ability
of the Uriit One RHR system to provide long term couling follewing an accident had
been put into question.

The 1A and 1B RHR room coolers were fouled due to insufficlient cleaning, which
allowed accumulation of sediment and debris to block respectively 39 and 13.6
percent of the tubes.

The corrective action for this event was to clean the room coolers when fouling was
originally discovered. The ctations implementation of Generic letter 89-13 will
insure that the coolers remain clean through periodic inspections and the
insta!lation of monitoring equipment.
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PLANT AND SYSTEM IDENTIFICATION:
Ceneral [lectric - Bolling Water Reactor - 2511 MWt rated core thermi! power.
EVENT IDENTIFICATION: Unit One RHR Room Coolers Fouled With Debris Due to

OVR 68

Insufficient Cleaning.

CONDITIONS PRIOR TO EVENT:

Unit: One Event Date: January 5, 1991 Event Time: 1345
Reactor Hode: Mode Name:  SHUTDOWN Power Levei: 0O0%

This report was initiated by Deviation Raport D-4-1.92-022.

SHUTDOWN Mode (1) - In this position, a reactor scram is Initiated, power to the
control rod drivey s removed, and the reactor protection trip systems have been
deenergized for 10 seconds prior to permissive for manua! reset.

DESCRIPTION OF EVENT:

At 1345 hours on January 5, 1991, Unit One was in the Shutdown Mode in the cold
condition. Technical Staff personnel were performirg inspections of the safety
related service water heat exchangers 1n accordance with the stat!sn comnitment to
Generic Letter (GL) 89-13, "Fouling of Safety Related Service Water System.” These
inspections found that ti.e 1A and 18 Residual Heat Removal (RHR) [BO) Room Coolers
[CLR] were fouled with si1t and semal) debris. At this time the condition of the
room coolers were not cons'dered to be a degradation of RHR system.

These inspeciions were reviewed on March 11, 1992, due to similar fouling being
found on the Unit Two RER room coolers. The Unit Two fouling of the RHR room
coolers was considered to degrade the fong term design function of the RHR system,
and required notification tc the Nuclear Regulatory Commission (MRC). The review
of the Unit One inspections resulted in a similar conclusion, an after-the-fact NRC
nutification. This notification was made at 1100 hours, on March 11, 1992.

On Novembar 24, 1990, at 1220 hours, the 1A room cooler had been inspected by
station Technical Staff personnel. A preclieaning inspection was performed in
accordance with the comm!tment to GL 89-13. This inspection determined that 19 out
of 48 tubes on the first pass were plugged, resulting in a loss of 39 percent of
the flow, The remainder of the ctooler had only six more tubes blccked This
resulted in a total of 25 out of 196 tubes being blocked.

Following the Initial inspection the working group was directed to clean “he room
cooler. On November 25, 1990, a post cleaning inspection was performed. This
inspection determined that all tubes in the 1A RHR room cooler were clean and free
of debris.
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C.  APPARENT CAUSE OF EVENT:

This report 1s being submitted in accordance with the requirements of
10CFRS0.73(a2(2)(v)(B) whi(h requires the reporting of any event or condition that
could have prevented the fulfiliment of the safety function of structures or
systems that are needed to mitigate the lonsequences of an accident.

The 1A and 18 RHR room coolers were fouled due to insufficient cleaning, which
aliowed accumulation of sediment and debris to block ruspectively 39 end 13.6
percent of the tubes.

The 1A and 18 RHR room coolers had not beer cleaned in over ten yeavs. Regular
Inspection and cleanings were not required or performed for the Emergency Core
Cooling System (ECCS) room coolers.

Generic Letter (GL) 89-13 was issved to inform the nuclear industry of the need to
Insure that service waier systems are able to provide required cooling in the event
of a design base event. In response to this letter, Quad Cities Station committed
to testing or inspecting various components of the service water systems. This
commitment required the station to test or inspect the components of one lcop per
refueling outage. It was during the inspection of the Unit One "A' loop components
that the 1A RHR room cooler was found to be partialiy plugged. This determination
required the station to expand 1ts inspaction to cover the 18 RHR room cooler. The
Inspection of the 18 room cooler determined similar fouling.

The room cooler cooling water 1s supplied by the Unit Diese) Generator Cooling
Water (DGCW) Pump. The DGCW pumps take a suction from the Residua) Heat Remova)
Service Water (RHRSW) pump suction header. This system uses Mississipp! river
water as the heat sink. The river water that 15 pumpec through the system contains
shit and small odebiis.

These coolers had not been opened fur cleaning or inspections for over ten years.
Over this period of time blockage occurred due to the accumulation of silt and
debris in regtons of low flow, or during periods while the pumps are off.

D.  SAEETY ANALYSIS OF EVENT:
The safety consequences of this event was minimal. The degradation of the room
toolers would not have prevented RMR system pumps and valves from performing thelr

immediate design safety function. There was no damage to the RMR system, plant
operating paraweters, or to station personnel.
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The design heat removal for the room cooles 1s based ¢n a cooling vater
temperature of 95 degrees. The maximum historical Mississipp! river temperature
recorded at the station was B8 7 degrees. A computer model! of the coolers, using a
unit two RHR room cooler that had 58 percent blockage, determined that at a maximum
river temperature Or 87 degroes the cooler would have been able to provide adequate
heat removal. The majority of the historical river water temperature dats 13
significantly less tian B7 degrees. This study would indicate that the 1A and 1B
RHR room cooler: would have been capable of removing the design heat load at al)
times, as they were less fouled.

The partial plugging of a room conler would sti1l allow some heat removal from the
room. A gradual temperature Increase could occur If the fouling and a high river
temperature prevented adeguate heat removal. The Environmenta) Quaiification
temperature fur the RHR corner rooms {5 150 degrees. This would mean that the RMR
system would have been available for a period of time before the room temperature
reached the upper limit,

A study performed by Nuclear Fuel Services (NFS) determined that the EZCS room
coo'ers are not vequired for rooms that are open to the reactor building. Thisg
would exempt che Unit One RHR room cooler from being required to be operable as
heat would exit the rooin through the open hatches. The study indicates that the
fouled coolers would not degrade the RMR system. Although this study has not yet
been ‘mplemented by the station, it further demonstrates the probabtlity that
adequate cooling was avatlable at all times.

CORRECTIVE ACTIONS:

The immediate corrective action after the inspections was to direct the working
group to :lean the room coclers, This insured that the RHR room coolers would be
capable of removing the heat loads from the RHR corner rooms, and maintain the
room. below thelr EQ iemperature 1imit.

After the room coolers were cleaned, a post cleaning inspection was performed.
These inspections determined that all tubes were clean and free of debris. As
these rooms coolers have not been cleaned in over ten years, and the plugging was
only partial, 1t ‘s believed that the fouling was a gradual process. Per the
station commitment to GL B%-13, one loop of room coolers will be inspected each
ouvtage. Oue to similar design, the station has expanded its commitment to GL
89-13, to inspect both "A" and "B" loops of the RHR and Core Spray room coolers
each outage. This will prevent the reoccurrence of significant fouling due to long
periods without cleaning.
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Per the station comm!itment to generic letter 89-13, a method of monitoring the
conditior of these room coolers 15 being implemented. Mod!'fication MA-1(2)-B7-026,
ECCS Room Cooler Mod, hat installed pressure gauges on the inlet and outlet of the
coolers. A procnduro to trend and analyze these pressures has been developed.

This will insure that 1f a cooler is becoming blocked, action can be taken before
the design margin is exceeded.

PREVIOUS EVENTS:
This report is being made after-the-fact, due to the results of similar inspections
performed during the Unit Two Refuel outage (Q2R11). These inspections found

similar fouling of the Unit Two RHR room coolers, and 15 documented in Licensee
Event Report 92-007.

COMPONENT FAILURE DATA:

There wat no component fallure associated with this event.




