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Document Control Manager:

In accordance with the criteria established by 10 CFR 50.73
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This revision is being submitted to provide additional information
regarding the initial discovery of this deficiency in 1978.

On October 19, 1989 with Unit 2 in Modé 1 (Power Operation) at 100 percent
Rated Thermal Power, during surveillance testing, an NRC Inspector
conducting an IST Audit discovered an instrument discrepancy between the
Turbine Driven Auxiliary Feedpump (TDAFP) test line flow indication and the
process fiow indication. The process flow instrument indicated a flow of

. 550 gpm while actual flow was 700 gpm. The process flow instrumentation
actuates a flow retention signal when the TDAFP flow reaches 975 gpm to
prevent pump runout. The flow retention function would have actuated at a
TDAFP flow of approximately 1225 gpm and would not have prevented pump
runout, in the event of an accident such as a feedwater line break. The
flow and process instrumentation for the other Unit 1 and 2 Auxiliary
Feedwatey Pumps was checked, no similar deficiencies exist.

The cause for the flow instrument error is almost certainly an incorrectly
sized orifice. This has not been confirmed as an extended outage will be
nceded to remove the process instrument orifice due to its location,

The flow retention actuation setpoint was reset to an acceptable value.

The deficiencv was originally discovered in 1978, The impact on the flow
retention actuation setpoint was not realized at that time.
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This revision is being submitted to provide additional information
regarding the initjal discovery of this deficiency in 1978.

CONDITIONS PR&OR TO OCCURRENCE:
Unit 2 in Mode 1 (Power Operation), at 100 percent Rated Thermal’ Power.

DESCRIPTION OF EVENT:

On October 19, 1989 at 0900 hours, an NRC Inspector conducting an IST Audit
discovered an instrument discrepancy between the Turbine Driven Auxiliary
Feedpump (TDAFP) (EIIS/BA-P) test line flow indication (FFX-253) and the
in-series process flow indicating switches (FFS-258 and

FFS-260) (EI1S/BA-FS). Attached is a drawing describing the configuration of
these instruments. Instrumentation at the process flow switches indicated a
flow of 550 GPM while test instrumentation indicated a flow of 700 GPM. The y
process flou switch actuates a flow retention signal when the TDAFP flow
reaches 975 GPM. This flow retention function prevents pump runout during a
feedwater line break. With the process instrumentation reading 78 percent

of actual flow, the flow retention function would have actuated at a TDAFP
approximate flow of approximately 1225 GPM. Therefore, flow retention would
not have actuated before pump runout occurred.

Investigation has revealed that the-150 GPM difference between the process
and test flow indication was initially discovered in 1978. The impact on
the flow retention actuation setpoint was not realized at that time.

The test and process orifices (EIIS/BA-OR) were removed and inspected in
1978. No discrepancies were noted, but it cannot be determined if the
orifices were measured and verified to be the correct size. The process
flow indication had not been used for testing since 1978. The test
orifice had been used exclusively. )

On‘November }0, 1989, this event was determined to be reportable. A
one-hour notification was made to the NRC Emergency Notification System per
10 CFR 50.72(b) (ii) (B). -

<

CAUSE OF EVENT:

The cause for the process flow instrument error is almost certainly an
incorrectly sized flow orifice. This has not been confirmed. An extended
outage is needed to remove the process dnstrumentation orifice because ‘of,
its location amongst other lines. This activity is being scheduled for the’
ne¥t refueling outage (September, 1960),

Initial calculations lead us to believe that the process flow orifice size
is 5.62 inches instead of the 5.062 inches. required. .
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The 1978 event investigation included a statement that the 150 gpm flow
discrepancy would remain under investigation. Due to turnover of personnel
and inadequate tracking of such commitments at that time, no documentation
of additional actions can be located. -

ANALYSIS OF EVENT:

This event would have resulted in the flow retention function to actuate at
a TDAFP flow of approximately 1225 GPM, At this value, pump runout would
have occurred in the event'of an accident such as a feedwater line break.
This condition is reportable per 10 CFR 50.73(b) (if) (B) as a condition
outside the design basis of the plant.

Although the TDAFP may have been unavailable for certain accident
conditions, the condition is not believed to have significant implications
for public health and safety. In addition to the TDAFP, there are also two
motor-driven auxiliary feedwater pumps (MDAFP), each of which feed two steam
generators. In the event of a transient such as a loss.of normal feedwater,
in which the steam genexators do not depressurize, the TDAFP would not be

- expected to reach runout flows. A feedwater line break would result in a
drop in steam generator pressure followed by an eventual repressurization of
the intact steam generators. Runout of the pump would be possible in this
case. However, the accident analysis for Unit 2 takes nc credit for
auxiliary feedwater for the first ten minutes and then assumes delivery of
only 600 gpm to the three intact steam generators. This amount is well
within the capabilitv of the two MDAFPs, each of which are rated at
approximately 450 gpm with steam generator pressure at the safetv valve
setpoint.

A steam line break would also result in an initial depressurization of the
steam generators, and therefore runout of the pump would be possible in this
case. The Unit 2 steam line break analysis assumes maximum auxiliary
feedwater flow, including the TDAFP delivering runout condition flow rates.
This is because high auxiliary féedwater flow rates aggravate the primary
system cooldown caused by the steam line break, resulting in a greater .core
power level during the accident due to the negative moderator temperature
coefficient. Therefore, failure of the TDAFP due to runout operation would
not adversely affect the steam line break accident analysis.

In the unlikely event that the Unit 2.MDAFPs would not be available,
auxiliarv feedwater would still be available via an existing cross—tie'with
Unit 1. The use of this cross-tie is covered in the plant's emergency
operating procedures. Emergency procedure E-0 (reactor trip or SI) requires
verification of adequate auxiliary feedwater flow. If adequate f£low does
not exist, the operator is instructed to use procedure FR-H.l -(Response to

L 5. SRy L388e80 ote
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Loss of Secondary Heat Sink), and from this procedure is directed to
procedure 4023.001.001 (Emergency Remote Shutdown). Attachment LS-2 of this
procedure contains instructions for cross-tying the Unit 1 east MDAFP to the
Unit 2 west MDAFP header, and the Unit 1 west MDAFP to the Unit 2 east MDAFP
header.

In conclusion, auxiliary feedwater would reasonably be expected to be
available even if the TDAFP was Jost due to runout operation. The source of
this auxiliary feedwater would be from the Unit 2 MDAFPs, or alternately
from the Unit 1 MDAFPs, via the cross-tie connection. The emergency
operating procedures provide the.operator with adequate guidance for coping
with the loss of the TDAFP. It is therefore believed that the condition did
not represent a significant threat to public health and safety.

CORRECTIVE ACTIONS:

The Unit 2 TDAFP test orifice was removed and verified to be the correct
size. Calibration of the test and process instruments were verified. The
Unit 1 TDAFP and the Unit 1 and 2 Motor Driven Auxiliary Feed Pumps
(ETIS/BA-P) test and process flow indications were compared and found to be
acceptable.

On October 25, 1989, the Unit 2 TDAFP process flow indicating switches,
which provide flow retention actuation, were reset for proper actuation.

The verified test orifice was used as a-standard for determining the process
orifice curve. The flow instrument orifice will be removed and examined
during the next refueling outage, currently scheduled to end in September
1990. Y .

The commitment to resolve the 150 gpm flow discrepancy in the 1978
investigation would not be overlooked under the current control methods.
Our current investigation process includes a tracking system for all’
activities not completed at the time the investigation is finalized.

"FATILED COMPONENT IDENTIFICATION:

Component ID: Turbine Driven Auxiliary Feed Pump Process Flow Orifice
Manuf: . Vickery Simms, Inc.

Model: MK-52 Paddle Type Orifice Plate

PREVIQUS SIMILAR EVENTS:

None
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