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The Potable Water (PW) storage tank provides the normal source of seal water for
lubrication and cooling of Raw Water (RW) pump shaft bearings and packing. A backup
source of seal water available from the discharge of the RW pumps. and can be aligned
to supply sedl water via local manual valves The RW pumps are classified as Critical
Quality Element (CQE) equipment and the PW supply is clacsified as non-COE equipment
On October 1994, the results of an evaluation, regarding whether RW pump seal water
supply piping pertorms a safety related function, were presented to the Fort Calthoun
Station Plant Review Committee (PRC Based on this presentation, the PRC conciuded
that a reportable condition existed involving reliance of the RW pumps on a non-CQE seal
water supply
The root cause of this event was determined to be that the design process prior to
initial plant start-up (in 19/73) failed to adequately addre the importance of seal
water availability to RW Pump operac Ly

rrective action taken to make the back val el ply available without
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BACKGROUND

The Fort Calhoun Station (FCS) Raw Water (RW) System is designed to $r0v1de cooling for
the Component Cooling Water (CCW) System, which in turn provides cooling for various
plant heat loads during normal and accident conditions. The RW System can aiso be used
to provide direct cooling of certain engineered safeguards components in the event of a
loss of CCW. Four RW pumps (AC-10A, AC-10B, AC-10C and AC-10D} are installed in the
Intake Structure to provide screened river water to the CCW heat exchangers. The RW
pump discharge piping is arranged as two interconnected headers, vaived at the pumps and
in the Auxiliary Building. Each header is designed to accommodate full flow to the CCW
heat exchangers under all modes of plant operation.

Technical Specification (TS) 2.4 addresses operability requirements for raw water pumps.
This TS allows one RW pump to be inoperable indefinitely without applying any Limiting
Condition for Operation (LCO) action statement, if river water temperature is below 60
degrees Fahrenheit. When the river water temperature is greater than 60 degrees, an
inoperable RW pump is to be restored to operability within seven days or the reactor is
to be placed in hot shutdown

During normal operation. one or two raw water pumps are ordinarily in operation.
depending on the river temperature and the system loads. During winter months one pump
is normally in operation. and during summer months two pumps may be in operation due to
high river temperature or heavy loading of the CCW heat exchangers.

Each of the RW pumps 1s normally supplied with approximately 0.2 to 0.5 gallons per
minute (gpm) of water for lubrication and cooling of pump shaft bearings and packing.
This water normally comes from the Potable Water (PW) Storage Tank (PW-1) and 1s
referred to as RW pump seal water. A "RAW WATER PUMPS SEAL WATER NO FLOW" annunciator
is provided in the Control! Room. A backup source of seal water is available from the
discharge of each of the RW pumps, and can be aligned to supply seal water via local
manual valves., The RW pumps are classified as Critical Quality Element (CQE) equipment
and the PW supply 15 classified as non-CQE equipment.

NRC FORM 3864 (5.82)
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EVENT DESCRIPTION

On March 16. 1993, Engineering Assistance Request (EAR) 93-053 was initiated to evaluate
whether normal and backup seal water supply piping performed a safety related function.
The response to this EAR, dated April 27, 1993, concluded that seal water piping to the
RW pumps was not required to be COE. Further nvestigation of this issue was initiated
on July 21. 1994, during preparations for an upcoming service water inspection.
Arrangements were made for an independent pump consultant to provide an assessment of
this issue. This assessment was then used to generate a revised response to the EAR,
focusing on whether the operability of in-service RW pumps could be assured during the
time from receipt of a seal water no flow alarm (assuming loss of the norasal source of
seal water) until a backup source of seal water could be manually aligned to the pumps.

Based on the independent pump consultant’s report. Design Engineering Nuclear concluded
that seal water performs a safety-related function in supporting the operability of the
RW pumps. It was also concluded that operator actions in response to a seal water no
flow alarm could not assure that operability of RW pumps would be maintained if the
normal source of seal water were to be completely lost

These conclusions were presented to the FCS Plant Review Committee (PRC) on

October 7, 1994. An operability evaluation was also presented that provided a
Justification for considering the RW pumps to be operable in the existing configuration
Based on this presentation, on October 7. 1994, at 1029 (with FCS in Mode 1 at
approximately 100% power). the PRC determined that reliance of the RW pumps on a non-CQE
seal water supply was reportable pursuant to 10 CFR 50.72(b)(1)(11)(B) and

10 CFR 50.72(b)(2){(111)(B). The NRC was notified of this determination at 1125 on
October 7, 1994,

Safety Analysis for Operability (SAOQ) 94-01 was approved October 13. 1994, providing
additional documentation regarding the safety impact of this issue and the basis for the
determination that the RW system was operable. This LER 1% being submitted pursuant to
10 CFR 50.73(a)(2)(11)(B) and 10 CFR 50.73(a)(2)(v)(B)

SAFETY ASSESSMENT

As documenied in SAD 94-01, the RW system was determined to be cperable. The safety
analysis supporting this determination was based on assessment of scenarios that might
result 1n loss of the PW supply to the R pumps

NRC FORM 3684 (542
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In summary. a complete and sudden loss of the PW supply of seal water tc the RW pumps
(1.e.. a full pipe break) is not considered to be a credible random pipe failure due to
the moderate energy classification of the PW system. A "critical crack” is considered
credible. and could result in a leak rate of approximately 41 gEm, Combined with a
conservative estimate of PW usage rate and unavailability of makeup water to the PW
tank. 1t was estimated that there would be approximately 45 minutes between receipt of a
PW tank Tow level alarm and the depletion of the PW supply. This was considered
sufficient time to allow operators to restore makeup to the tank, provide an alternate
water source to the RW pumps. or isolate the leak.

Although a full pipe break is not considered a credible random failure, certain events
were identified that could potentially sever a PW pipe and cause a sudden and complete
loss of the PW suoply of seal water. These events are: a break in the steam supply line
to the steam driven auxiliary feedwater pump (FW-10). a steam or feedwater line break in
the turbine building, or a design basis earthquake. For these events, it is it
conservatively assumed that the loss of seal water would disable all RW pumps. However,
RW system operation following these events is not essential to maintain the plant in hot
shut down

A probabilistic risk based assessment was performed to evaluate the effect on core
damage frequency of considering RW pump operability to be dependent on PW. This

assessment , which was reviewed by the Probabilistic Risk Assessment (PRA) Oversight
Committee. was performed using a detailed fault tree model. The evaluation ot this
conditioan indicated that the increase in overall core damage freguency was not
significant. ‘

CONCLUS TONS

An investigation determined that the RW pump seal water configuration originally
approved for fabrication during plant construction. showed seal water as being supplied
from the RW pump discharge nozzle (1.e., filtered river water). A design change request |
was initiated 1n 1971, proposing the use of service water or potable water as the water

source, due to concerns regarding filter clogging with the use of filtered river water.

Prior to 1nitial plant operation in 1973, a design change was implemented to provide PW

to the RW pumps as the primary source of seal water. No original design documentation

was located specifying that seal water performs a safety-related function far the RW
pumps. As a result. 1t has been concluded that the root cause of this problem was that
the design process prior to initial piant start-up (1n 1973) failed to adequately

address the importance of seal water availability to RW pump operability

NRO
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CORRECTIVE ACTIONS

1.

™)

on

155085

The following corrective

SEQUENTIAL REVISION
NUMBER

L

:tions have been or will be completed:

The backup RW ump seal water supply piping from the discharge of each RW pump
was removed, inspected and confirmed to be capable of passing sufficient seal
water flow. This action was completed on October 7. 1994.

Operating Instruction Ol-RW-1 was revised on October 7, 1994 to align the
backup seal water supply so that it s available to the RW pumps without
operator action. (This is an interim action pending completion of Corrective

Action 4.)

Training will be provided to operators to emphasize the importance of seal
water availability to RW pump operability. This action will be completed by

December 1. 1994

The seal water supply configuration to the RW pumps will be modified prior to
the 1995 Refueling Outage to resolve this 1ssue.

A review will be performed on CQE pumps to ensure that the operability of
these pumps does not depend on a non-COE mechanical support system or
components. This review will be completed prior to the 1995 Refueling Outage

PREVIOUS SIMTLAR EVENTS

LERs 90-025 and 82-017 discuss previous events involving raw water system design basis

NRC FORM 3664 (582)




