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DESCRIPTION
EISS Codes are in [ )

On 12/2/91, the plant was in the cold shutdown condition. The Design
Basis Document recons! itution effort identified a design deficiency in
the Emergerncy Service Water System (ESW) [BI]. The 12 inch ESW return
piping from the four Emergency Diesel Generator (EDG) [EK] jacket
coolers (93WE-1A, 1B, 1C, 1D) is directed back into the train A ESW
and Residual Heat Removal Service Water (RHRSW) [Bl) pump bay [MK].
This condition results in heated water from the EDG jacket water
coolers being recirculated to the ESW and RHRSW pump inlets.

No design documenc._tion evaluating the effect of the ESW return line
from the EDG jacket cooler on ESW and RHRSW operation was located.
Both trains of ESW and RHRSW pumps are located in the same general
area adjacent tr the circulating water intake channel [NN). During
ESW pump operation while the EDGs are operating and the RHRSW pumps
are idle, the potential exists for tripping the EDGs on high EDG
jacket water temperature. With the RHRSW pumps operating, the effect
would be limited to warmer ESW and RHRSW supply temperatures; i.e.,
operation of the RHRSW pumps would draw cooler lake water into the
train A and B emergency pump bays [MX] and reduce the effect of the
recirculated EDG jacket cocling water on the pump bay temperature.
The potential exists for reducing the heat removal capability of the
safety-related heat exchangers due to the reduced temperature
differential across the heat exchangers.

This design deficiency has existed since oririnal plant construction.

CAUSE

The most probable cause of this event was inadequate design review
during the original construction of the facility. At the time the ESW
system was installed, the pre-operational ter .ing did not indicate a
problem existed. No documentation was found evaluating the effect of
the ESW return piping from the EDG jacket water coolers on ESW and
RHRSW supply temperatures. Further evaluation of the causes is
required. If the causes of the event are found, a supplement to this
LER will be provided.
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Geometry of Emergency Pump Bays (See Figure 1)

The three emergency pump bays are arranged with one ESW pump ¢nd two
RHRSW pumps in each of two bays and two fire pumns (KF) in the third.
Lake water enters the plant through the intake tunnel [NN), passes
through the trash racks [NN] and traveling screens [HN] and is then
supplied to the various raw water system loads. After the vater
reaches the traveling screens, .t enters the circulating water pumps
and normal service water [KG] pump bays [NN]. A dividing wall
separates the normal service water pump bays from the emergency pump
bays. A nine foot wide channel exists at the west end of the dividing
wall through which the water enters the B ESW/RHRSW pump bay [MK]. It
then flows to the A ESW/RHRSW pump bay [MK)] to the north through a
nine foot channel at the west end of the dividing wall betwesn the A
and B ESW/RHRSW pump bays. The water then enteres the fire pump bay
through a nine foot wide channel at the west end of the dividing wall
which separates the A ESW/RHRSW bay and fire pump suction bay. S8ince
there ig no exit point from the *hree bays, the bays are a stagnant
pool until a pump is started.

ESW_and RHRSW System Operation

The ESW system operates as an open cycle system. The ESW pumps
automatically start on an EDG start or when low RBCLC header pressure
is sensed. ESW injection valves 46MOV-101A and B then open and ESW
test line valves 46MOV~-102A and B close automatically only for the low
RBCLC pressure signal. In this cperating configuration, lake water is
supplied to the EDG jacke" water coolers and various heat exchangers
downstream of 46MOV~101A and B (see Figure 2) Otherwise only the
EDGs receive ESW flow. Approximately 2,500 gpm (625 gpm per EDG
jacket water ccoler) is recirculated to the A pump bay it both ESW
pumps are running. The ESW return line frox the EDGs is located
approximately 2.5 feet north of the dividing wall between the A and B
pump bays and approximately one foot from the west end of the wall
(see Figure 1).

The RHRSY system is also an open cycle system. This system does not
have an auto initiation signa)’ and must be wanually started. Water is
supplied by the pumps to the RHK heat exchanjers and then returned to
the CWS discharge canal.
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An analysis was performed to determine the effect of recirculating the
warmer ESW return flow from the EDG jacket water coolers on the
emergency pump bay temperature. With the RHRSW pumps running, the
ratio of recirculated flow to lake water intake flow is much smaller
than with ESW running alone; and a lower steady state bay temperature
can be achieved. However, until the RHRSW pumps are manually started,
the bay temperature will continue to increase due to the heat input
from the EDGs. No mixing between the A and B pump bays other than
water supply was considered due to the difficulty of creating an
accurate analytical model and the lack of empirical data. Perfect
mixing is assumed to occur within each pump bay which results in very
conservative analysis results, i.e., thermal stratification within the
bay was not modeled. The analysis was performed during which all four
EDGs are running fully loaded. Various egquipment combinations were
considered for the ESW and RHRSW systems to calculate the most
limiting steady state emergency pump bay temperatures,

The results of the analysis are as follows:

- 1 With all four EDGs operating, both ESW pumps operating supplying
only safety-related loads and no RHRSW pumps operating, a 29'F
per hour temperature rise occurs in the A energency pump bay.

-1 The worst analyzed case is the condition where all four ED3s are
operating, both ESW pumps operating, two RHRSW pumps operating
in the B train emergency pump bay and only one RHRSW pump
operating in the A train emergency pump bay. The RHRSW pumps
are assumed to be started within 30 minutes of an EDG ctart.
This configuration simulates the minimum ratio of cool lake
water supplied to the A train emergency pump bay to water
recirculated from the EDG jacket vater coclers.

The analysis determined that a maximum lake temperature of €5°F
results in a steady state temperature of 82°F in the A emergency pump
bay for the worst case condition. 82°F is the current maximum
analyzed ESW and RHRSW supply temperature.

Based on this analysis, the maximum analyzed ESW and RHRSW supply
temperature could be exceeded during EDG operation when the lake
temperature exceeds 65°F., Lake Ontario is the ultimate heat sink for
the facility. Lake temperature is typically above 65°‘F from May to
October.
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Operating history has not shown a problem to cxist while running the
EDGs during the summer months. The EDGs are tested each month during
ST-9B, EDG Full Load Test and ESW Operability Test, and have not
tripped due to high temperature. The EDGs are required to run at full
load (2600 KW per EDG) for one hour. During EDG operation, engine
jacket temperature is recorded in the Diesel Operating Log. This data
is not trended during each EDG test but nc abnormal temperature
readings have been recorded.

The analysis performed due to discovery of the ESW return piping from
EDG jacket water cooler design error is conservative. Actual
emergency ba, temperature is difficult to mc el.

CORRECTIVE ACTIONS

: P Procedurel changes were made to require running an RHRSW pump
during Emergency Diesel Ganerator nperation (completed 12/91).

2. Plant operation will not be allowed when Lake Ontario
temperature is above 65°‘F until a modification is performed to
reroute the ESW return pipirng from the EDGCs or a more extensive
analysis of the existing configuration and the effect on
emergency pump bay temperature is performed.

ADUITIONAL TNFORMATION
) Failed components: None
- | Similar Events: Similar events (if any) will be listed in a

supplement to this LER if the causes of this
event are discovered.
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