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This revision is being suhnitted to provide additional information regarding

the corrective actions taken and update the Cause Description.

On October 19, 1989 with Unit 2 in Mode 1 (~ Operation) at 100 percent

Rated Thermal Pawer, during surveillance testing, an NRC Inspector conducting

an IST Audit; discovered an instrument discrepancy between the Turbine Driven

Auxiliary Feedpump (TDAFP) test line flaw indication and the process flow

indication. The process flaw instnment indicated a flayr of 500 gpn while

actual flaw was 700 gpn. The process flaw instrumentation actuates a flaw
retention signal when the TOM!P flow reaches 975 gpn to prevent pump runout.

The flaw retention function would have actuated at a 'IBM."P flaw of
approximately 1225 gpn and would not have prevented pump runout, in the event

of an accident such as a feedwater line break. The flow and process

inst(~entation for the other Unit 1 and 2 Auxiliary Feechmter Pumps was

checked, no similar deficiencies exist. The flaw retention actuation

setpoint was reset to an acceptable value.

The flaw Instcurent error is helieved to he caused hy oscillations/tuzbulenceL

across the orifice. A resolution for this deficiency is being developed.

PIRC Form 366 (609)
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This revision is being subnitted to provide additional information regarding
the corrective actions taken and update the Cause Description.

CONDITIONS PRIOR TO OCCURRIMZ:

Unit 2 in Rode 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 instrutnent discrepancy between the Turbine Driven Auxiliary
Feedpump (TDAFP) (EIIS/BA-P) test line flmr indication (FFX-253) and the
in-series process flow indicating flow switches (FFS-258 and FFS-260)
{EIIS/M.-FS). Attached is a drawing describing the configuration of these
instruments. Instrumentation at the process flow switches indicated a
flow of 550 gpn while test instrumentation indicated a flow of 700 gpn. The
process flow switch actuates a flow retention signal when the TDAFP flow
reaches 975 gpn. This flow retention function prevents pump runout during
feedwater line break. With the process instrutnentation reading 78 percent
of actual flow, the flow retention function would have actuated at a TDM."P
approximate flaw of approximately 1225 gpn. Therefore, flow retention would
not have actuated before pump runout occurred.

Investigation has revealed that the 150 gpn difference between the process
and test flow indication was initiallydiscovered in 1978. The impact on
the flow retention actuation setpoint was not realized at. that time. The
test and process orifices {EIIS/BAWR) were renaved and inspected in 1978.
No 'discrepancies were noted, but it cannot be determined if the orifices
were neasured and verified to be the correct size. The process flmr
indication had not been used for testing since 1978. The test orifice had
been used exclusively.

On November 10, 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:

A fluid dynamic situation is believed to exist in the TDM.P discharge line,
causing oscillations/turbulence across the orifice and resulting in erroneous
differential pressure/flow indication. The root cause for the turbulence
cannot be determined at, this time. A resolution for this deficiency is being
developed. An updated report willbe subnitted by July 30, 1991.
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The 1978 event investigation included a statement, that the 150 gpn flow
discrepancy would remain under investigation. Due to turnover of personnel
and inadequate tracking of such comu.tments at that time, no docunentation
of additional actions can be located.

ANALYSIS OF EUENTE

This event would have resulted in the flow retention function to actuate at
a TQAFP flow of approximately 1225 gpn. 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) (ii) (B) as a condition
outside the design basis of the plant.

Although the TE~ 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 'IOAFP, there are also two
netor-driven auxiliary feedmter pumps (NQM,P), each of which feed two steam
generators. In the event of a transient such as a loss of normal feedwater,
in which the steam generators do not depressurize, the TDAFP would not be
e/@ected to reach runout flaw. 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 no credit for
auxiliary feedwater for the first ten minutes and then assumes delivery of
only 600 gpn to the three intact steam generators. This amount is well
within the capability of the two MDAFPs, each of which are rated at
approximately 450 gpn with steam generator pressure at the safety 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 TDAEP delivering runout condition flow rates.
This is because high auxiliary feedwater flow rates aggravate the primary
system cool down caused by the steam line break, resulting in a greater core
power level during the accident due to the negative moderator tetnperature
coefficient. Therefore, failure of the TDAFP due to runout operation would
not adversely affect the steam line break accident analysis.
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In the unlikely event that the Unit 2 MDAFPs would not be available,
auxiliary feedwater would still be available via an existing cmss-tie with
Unit 1. The use of this cxoss-tie is covered in the plant's arergency
operating procedures. Emergency procedure E-0 (reactor trip or SI) requires
verification of adequate auxiliary feedwater fleer. If'adequate flow does
not exist, the operator is instructed to use procedure FR-H.l (Response to
Iass of Secondary Heat Sink), and fran this procedure is directed to

'rocedure4023.001.001 (Emergency Reroute Shutdown). Attachment LS-2 of this
procedure contains instructions for cross-tying the Unit 1 East MDM."P 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 e)gacted to be
available even if the TDAFP was lost due to runout operation. The source of
this 'auxiliaxy feechmter would be frcEn the Unit 2 MDAFPs, or alternately
from the Unit 1 MDAE'Ps, via the cmss-tie connection. The emergency
operating procedure 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.

CORRIXTXVE ACZIONS:

The Unit 2 TDM)P test. orifice was rem)ved and verified to be the correct
size. Calibration of the test and process instrurmnts were verified. The
Unit 1 TDAFP and the Unit 1 and 2 Motor Driven Auxiliary Feed Pumps
(EIIS/BA-P) test, and process flow indications were caapared and found to be
acceptable.

On October 25, 1989, the Unit 2 TDAFP process flmr indicating switches,
which provide flow xetention actuation, were reset for proper actuation.
The verified test orifice was used as a standard for deterauning the pmcess
orifice cuxve.

The amnitnent to resolve the 150 gpn flow discrepancy in the 1978
investigation would not be overlooked under the current contxol methods.
Our curmnt investigation process includes a tracking system for all
activities not completed at the tine the investigation is finalized.
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The following activities took place during the Unit 2 1990 refueling outage:

1. The Unit 2 TDAFP Discharge piping was rennved and inspected both
visually antI dimensionally. The only ananaly noted was that weld
backing rings were installed on both orifice flange to piping welds.
These backing rings were rem)oved.

2. The Unit 2 TDAFP Discharge orifice was removed and verified to be per
the original specifications and in good condition. A new orifice was
installed.

3. The TDAFP was rebuilt.

4 AllUnit 2 Auxiliary Feedwater orifice plates were cross checked against
each other and against Steam Generator level changes. The Unit 2 TDAFP
discharge orifice still reads as it did at the onset of this problem in
1978. {78% of actual flctw)

The Unit 2 'lDAFP discharge orifice data was checked against existing
calculations and calibration data to assure that it is conservatively
operable.

The Unit, 1 TDAFP configuration is identical to Unit 2 except that the pump
discharge oxifice is accurate. The Unit 1 TDM'P discharge orifice was
renuved and verified to be the correct size.

Additional testing was perfoxmed on the Unit 2 TDAFP pxocess orifice
instxu((ent lines. A differential pressure cell was connected at the process
flow'rifice test connections. The various flow switches were valved out to
determine if there was any change in differential pressure due to the
leak-by through an individual instrument equalizing valve.

This testing had no effect on the readings obtained fxcm the process flow
instnmentation. The test line,orifice (2-FFX-253) consistently read 24%
higher than the pxocess orifice (2-FFX-259) .

Based on system/ecpxipnent testing, there is no reason to believe that this
is a generic problem for other systems/components.
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FAIL'ED COMPONENT IDENTIFICATION:

Caaponent ID: Turbine Driven Auxiliary Feed Pump Process'low Orifice
Metering

Manufacturer: Vickery Sinxns, Inc./Barton Delta P Flow Indicting Switch

Model: MK-52 Paddle Type Orifice Plate/Barton 288A/224

PREVEOUS SIMILAR EV1XTSE

None
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