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on October 14, 1997, the plant was in Mode A (Cold Shutdown) for the sixth
refueling outage (RF-6), reactor [RCT) coola.it temperature was being reaintained
within a band of 100 to 120 degrees Fahrenheit and pressure was atmospheric.
Plant engineers identified that the level of silt in the area of the shutdown
service water system (SX) pump intake area exceeded the level required to
ensure the operability of the Division I and II SX pumps. the cause of this
event was attributed to the failure to perform an adequate inspection of the SX
pump intake area. The inspection procedure for the plant service water
screenhouse did not specifically require an inspection of the SX pump intake
area and establish an acceptance criteria for the level of silt in the plant
service water intake area. Corrective actions for this event includes
cleaning of the plant service water irtake structure, evaluating, inspecting or
testing the Division I and II SX heat exchangers to determine operability, and
revising the inspection procedure to include acceptance criteria for silt
levels, trending of silt accumulation, and periodic inspection of the SX
portion of the pump intake structure.
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DESCRIPTION OF EVENT

On October 3, 1997, during an Integrated Safety Assessment (ISA) of Clinton Power Station
(CPS), an evaluator was reviewing the CPS implementation of NRC Generic Letter 89-13,
"S:rvice Water System Problems Affecting Safety-Related Equipment" to determine the
cd:quacy of the CPS response. The evaluator reviewed CPS procedure 2400.01 " CPS Corbicula
(Aclatic Clams) Control," which requires that personnel conduct an inspection of the
und rwater portions of the plant service water intake structure (MK) each refueling outage.
Thic inspection was performed to identify excessive amounts of silt and Corbicula (Asiatic
Clcms) in the plant service water intake struc+ure. The procedure included acceptance
criteria for the amount of Corbicula but did n include any acceptance criteria for the
cmount of silt observed. The evaluator questioned the lack of acceptance criteria for silt
cccumulation in the plant service water intake structure. Also, the evaluator noted that
while there had been inspections of some of the underwater sections of the plant service
w ter intake structure, the safety related portion of the structure had not been recently
in:pected. Condition report 1-97-10-054 was initiated to investigate this concern. The
Division I and II SX system was already inoperable at the time this condition was
id:ntified.

A calculation was prepared to determine what the maximum level of silt that could be in the

crsa of the shutdown service water system (SX) (BI) pumps and the pumps (P) still be
considered operable. The results of the calculation showed that the maximum acceptable
level of allt in the Division I and II SX intake araa of the plant service water intake
ctructure was four inches above the concrete floor. The corners and dead flow areas of the
b ys could be allowed to reach up to three feet without detrimental effects on the SXi

| cystem. This acceptance criteria was based on the liquefication of the accumulated silt
during a seismic event and minimizing erosion of accumulated sedimente during pump
operation. The exact impact of the excess silt on the system is not known, but there was a
potsntial for a common mode failure of the Division I and II SX pumps and heat exchangers
du3 to silt during a seismic event. Excess silt could also be carried through the system
and potentially foul heat exchangers inhibiting their safety function.

Tho Division III SX intake area of the plant service water bay is not expected to be as
cffseted by excessive silt accumulation because its pump, suction is about eleven feet above
ths concrete base. The Division I and II pump suction is about fourteen inches above the
concrete floor of the plant service water intake structure.

On October 13, 1997, an underwater inspection of the Division II SX pump intake arear
revealed that silt levels ranged from about four to twelve inchos around the pump suction.
A cilt level of eighteen inches was measured about six feet from the pump suction. This
dnts was forwarded to the Nuclear Station Engineering Department for evaluation. On
October 14, 1997, the plant was in Mode 4 (Cold Shutdown) for the sixth refueling outage
(RF-6), reactor (RCT) coolant temperature was being maintained within a band of 100 to 120
degrees Fahrenheit and pressure was atmospheric. Engineering completed their review of the
data from the inspection and determined that the silt levels exceeded the maximum depth
cllowed for pump operability. The Division III SX pump was also inspected and disclosed
that silt levels were uniform et about eighteen inches above the concrete floor.

|
Subsequent inspections of the Divisico I SX pump area disclosed that there was about seven
and oce-half inches of silt near the pump intake.
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During the investigation of this event a review of the results of previous inspections of
ths plant service water intake structure was conducted. Inspections of the plant service
w:ter intake structure were performed in 1990, 1992, 1993, 1995, and 1996. However only
ths 1992 inspection surveyed the area around the SX pumps prior to the October, 1997
in pection. The results of the 1992 inspection showod that there was generally about one
foot of silt in the SX pump intake bays. Silt was removed from the SX intake bay as well
co other areas of the intake structure as a result of this inspection.

R3 view of CPS procedure 2400.01 revealed that the procedure did not specifically require
incpection of the SX pump intake area, nor did ic have an acceptance criteria for the level
of silt in the intata area. Based on interviews with individuals involved with the
d:velopment of the procedure, the emphasis of the procedure was to identify acceptable
levels of Corbicula infestation, not silt deposition. It was expected that silt related

'
problen- vould be discovered through pump performance trending or heat exchanger
performance testing. Also, the low accum ution of silt in the ultimate heat sink may have
contributed to the opinion that silt ace ' iaon near the pumps would not be a concern.

No automatic or manually initiated safety system responses were necessary to place the ,
plant in a safe and stable condition. No equipment or components were knoperable at the
otort of this event to the extent that their inoperable condition contributed to this
ovsnt.

CAUSE OF EVENT

Ths cause of this event is the failure to perform an adequate inspection of the SX pump
intake area. CPS procedare 2400.01 was inadequate. The procedure did not specifically
rcquire inspection of the SX pump intake area for silt deposition and the failure to
octablish an acceptance criteria for the level of s1;t in the intake area. Based on
interviews with individuals involved with the development of the procedure, the individuals
sxpected that silt related problems would be discovered through pump performance trending
or heat exchanger performas.ce testing. Also, the low accumulation of silt in the ultimate
h2ct sink may have contributed to the opinion that silt accumulation near the pumps would
not be a concern.

CORRECTIVE ACTION

Ths plant service water intake area has been cleaned to achieve an acceptable level of |
oilt. CPS procedure 2400.01 will be revised to include an acceptance criteria for silt
lovel, trending of silt accumulation and require periodic inspection of the SX pump intake
bay. Also, the heat exchangers served by the Division I and II SX pumps are being
incpected, tested or evaluated for operability due to possible accumulation of silt.

ANALYSIS OF EVENT

This event is reportable under the provisions of 10CFR50.73 (a)(2)(v11)(B) as a condition
whsre a single cause or condition could have caused two independent trains to become
inoperable in a single system designed to remove residual heat. Potential failure of two
divisions of SX pumpa due to excessive buildup of silt satisfies this criteria.
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Thio event is potentially safety significant. The safety function of the SX system is to
provide cooling to safety-related heat loads. The potential failure mechanisms are darage
to tha pumps due to solids in the process fluid and the fouling of heat exchangers due to
oilt blockage of the tubes or supply piping. However, testing of the SX pumps has shown
that they are supplying the required flow to the system and therefore their safety function
wco being fulfilled. Some heat exchangers have had silt accumulation but no instances of
safety-related heat exchangers being inoperable due to silt accumulation have been
id:ntified since the recent discovery of excess silt in the SX pump intake area. The
ecceptance criteria for silt levels was based on a seismic event occurring causing
suspension of the accumulated silt. The exact impact of this silt is not known but the
potential did exist for a conmon f ailure of the Division I and II SX pumps in a seismic
cvant.

It in unknown how long the level of the silt in the area of the SX pamps was in excess of
ths acceptance criteria. It is thought that after the area was cleaned in 1992 the level

i

was below the acceptance criteria and that sometime after that the silt level exceeded the
ccesptance criteria.

ADDITIONAL INFORMATION

No squipment or compcnents failed during this event.

Illinois Power has not reported in recent history an event involving the potential common
moda failure of plant systems due to the accumulation of silt.

For further information on this event contact E. A. Schweitzer, Engineering Leader, Nuclear
Station Engineering Department, at (217) 935-8881, extension 3859.

NRC FORM 366A 14-95)


