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On April 10, 1986, with the Plant at 98% power, unidentified Primary
Coolant System leakage was calculated to be 1.25 gpm, which is in excess
of the Technical Specifications limit of 1.0 gpm. Following confirmation
of leakage in the containment building, the Plant was placed in the hot
shutdown condition. 1

Leakage was identified from two sources: Relief Valve RV-2006, which i

protects letdown piping, had not fully reseated and was leaking to the '

quench tank and ultimately to the containment floor pit. Internal damage
in the valve inhibited its disc from properly seating. Reactor Head Vent
System Valves PRV-1067, PRV-1068 and PRV-1072 were also not fully seated
and were leaking to the containment floor pit. The cause is unknown at
this time.

RV-2006 was repaired and returned to service. The reactor head vent
valves were cycled, resulting in the downstream valve properly reseating.
Evaluation is continuing on each of the failures.
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Description of Event

On Thursday, April 10, 1986, at 0452 hours, the results of the daily
Primary Coolant System (PCS) [AB] leakage calculation indicated
unidentified leakage at 1.25 gpm. At the time, the Plant was operating at
approximately 98% full power, in its fourteenth continuous day of power
operation. With unidentified PCS leakage in excess of 1 gpm, the Plant
entered a 6 hour LCO, per Palisades Technical Specification 3.1.5(a).

Throughout the period preceding the April 10 event, PCS unidentified
leakage was consistently calculated to be below the Technical
Specifications limit. By April 9, the calculation showed approximately
0.5 gpm unidentified leakage, which was approximately equivalent to
unidentified leakage noted in previous operating periods. The following
day's calculation, April 10 showed a step change to 1.25 gpm, initiating
the event.

At 0753, approximately 3 hours into the event, Operations personnel
commenced a power reduction after confirmation of system leakage to the
containment [NH] floor. An Unusual Event declaration was made at 0815,
with all required notifications completed by 0828. Plant shutdown
continued, culminating with the reactor being placed in the hot shutdown
condition at 1353, April 10, 1986.

The following sequence describes the event as observed by the operators.

April 2, 1986 Primary Coolant System (PCS) unidentified leakage
calculated to be 0.215 gpm

April 3, 1986 PCS unidentified leakage calculated to be 0.166 gpm

April 4, 1986 PCS unidentified leakage calculated to be 0.227 gpm

April 5, 1986 PCS unidentified leakage calculated to be 0.387 gpm

April 6, 1986 PCS unidentified leakage calculated to be 0.34 gpm

April 7, 1986 PCS unidentified leakage calculated to be 0.338 gpm

April 8, 1986 PCS unidentified leakage calculated to be 0.349 gpm

1933 Auxiliary Operator reports some minor unquantifiable
leakage from the area near the letdown orifices.
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April 9, 1986

0505 PCS unidentified leakage was calculated to be
0.519 gpm. The Shift Supervisor noted in log book
entry that PCS unidentified leakage appeared to be
steadily increasing. Operators became more attentive
to potential leakage sources.

1245 Area around letdown orifices was inspected. Observed
leakage was determined to be insignificant. Letdown
orifices were trimmed to the desired flow rate.

April 10, 1986

0452 The results of the daily PCS leak rate calculation
indicated PCS unidentified leakage at 1.25 gpm.
Technical Specification LCO 3.1.5(a) was entered due
to unidentified leakage greater than 1 gpm.

0515 Operators began isolation of potential leakage
sources. Based on recent operating problems, control
valve CV-3069 [BQ;TSV] in the safety injection tank
[BQ;TK] fill-and-drain header and the three-way
diversion valve, CV-2056 (CB;20], in the Chemical and
Volume Control System (CVCS) [CV}, were isolated. ,

., .

0640 An auxiliary operat.or was dispatched into the
containment building to search for evidence of PCS
leakage.

0700 PCS letdown was isolated.

0710 Auxiliary operator located PCS leakage inside
containment, but could not specifically identify the
source.

0753 A power reduction was commenced from 98% power due to
the confirmation of system leakage.

0815 Unusual Event declared.
|

0828 Unusual Event notifications were completed.

1353 The reactor [AB;RCT] was placed in hot shutdown
condition.
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1800 A second entry into the containment building was made.
The observed leakage path was determined to be through
open manual valve 1060F PC [AB;V]. Observation of the
area determined that the labels on manual valves
1060F PC and 1060G PC [AB;V] were switched.
Consequently, previous valve line-ups had
inappropriately opened 1060F PC, while 1060G PC was in
the closed position when it should have been open.
With 1060F PC open, the quench tank [CA;TK] was
capable of relieving through this line to the
containment building. The system was realigned to the
correct configuration; closing 1060F PC and opening
1060G PC.

1995 Relief valve RV-2006 (CB;RV] from the letdown line to
the quench tank was suspected of being the source of
the unidentified leakage which was observed from
1060F PC.

2000 A confirmatory 3 hour duration PCS leak rate was
initiated.

2130 RV-2006 was isolated.

2200 Over a thirty minute period following isolation, the
downstream temperature from RV-2006 was noted to
decrease by 25 degrees F, indicating that it had
indeed been a leak path from the PCS.

2307 The results of the 3 hour PCS leak rate calculation
indicated unidentified leakage to be 0.25 gpm,
confirming that RV-2006 was leaking to the quench tank
and, subsequently, to the containment building. With
acceptable unidentified leakage, the LCO on PCS
leakage was exited. The Plant secured from the
Unusual Event.

April 11, 1986

0208 A eontainment entry was made verifying that 1060F PC
and 1060G PC were now in their correct position.
Additionally, the tags on the valves were exchanged.

0445 The results of a confirmatory leak rate calculation
indicated PCS unidentified leakage at 0.551 gpm. The
relative accuracy of this calculation was
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questionable, however, due to large level changes in
both the volume control tank [CB;TK} and pressurizer
[AB;PZR].

At approximately the same time, the quench tank level
was noted to be increasing. Investigation into the
level increase was initiated.

0630 Operators commenced another 3 hour PCS leak rate
calculation. Since the quench tank level steadily
increased after manual valves 1060F PC and 1060G PC
were realigned, it appeared that RV-2006 was not the
entire leakage source.

0930 The results of the 3 hour PCS leak rate calculation
showed unidentified leakage at 0.513 gpm. Several
containment entries were made during the day to
examine the PCS components in systematic detail with
results showing no visible leakage.

1900 A new 3 hour leak rate was commenced.

2200 PCS leak rate was determined to be 0.294 gpm
unidentified. Operators reopened 1060F PC. Leakage
was identified through open 1060F PC, originating frat
the reactor head vent system [AB} through valves
PRV-1067 and/or PRV-1068, and also through PRV-1072
[AB;20}. PRV-1072 was cycled several times, resulting
in no visible leakage through 1060F PC. With PRV-1072
apparently sealed, both ERV-1067 and PRV-1068 were
also cycled. Following verification that PRV-1072 was
sealed, manual valve 1060F PC was closed.

2340 The quench tank level remained stable following the
cycling of PRV-1072, confirming the reactor head vent
system as a second leakage path.

April 12, 1986

0155 The results of a 3 hour PCS leak rate calculation
showed unidentified leakage at 0.139 gpm.

0400 With extremely low unidentified leakage, the reactor
was taken critical for return to power.
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Evaluation and Corrective Actions

The excess PCS unidentified leakage resulted from two distinct system
failures involving valves which did not properly reseat after operation;
both Pressure Letdown Relief Valve RV-2006 and Reactor Head Vent System
Valves PRV-1067 and/or PRV-1068 and PRV-1072. While the mislabeled, and
consequently mispositioned, manual valves 1060F PC and 1060G PC were not a
true source of PCS leakage, this condition was responsibP for precluding
both actual sources of leakage from being directed to, and maintained in,
the quench tank, where a corresponding level increase would have been
readily detectable.

A. Pressure Letdown Relief Valve RV-2006

Pressure Letdown Relief Valve RV-2006 protects the intermediate
pressure letdown piping and letdown heat exchanger [CB;HX] from
overpressure. The valve is a Farris Engineering, 2600 Series
Safety-Relief Valve, Serial All. Pressure surges in the letdown piping
as the result of trimming the letdown orifices on the previous day
(April 9, 1986, 1245 hours) caused RV-2006 to lift and relieve to the
quench tank several times. Following a lift, the valve disc did not
properly reseat. From this point, RV-2006 was a continuous source of
leakage, responsible for the step increase of 0.7 gpm unidentified
leakage. This leakage would normally have been detected as a level
increase in the quench tank. However, an open vent path existed from
the quench tank to the containment building through manual valve
1060F PC, which was opeu rather than closed. This situation masked
most leakage from RV-2006 into the quench tank, since both leakage
volume and pressure were vented from the quench tank.

Evaluation into the root cause has determined that RV-2006 should not
have been challenged as it was during the orifice trimming evolution.
Pressure surges in the intermediate pressure letdown piping should have
been anticipated and transmitted to Pressure Indicating Controller
PIC-0202 (Fischer Porter Model 53EL3000) [CB;PIC] to control one of two
identical backpressure regulation valves (CV-2012 or CV-2122) [CB;PCV],
maintaining the intermediate letdown pressure below the lift setting of
RV-2006. The inability of the backpressure regulation circuitry to
properly anticipate and respond to such pressure increases in the
intermediate letdown piping was responsible for frequent lifting of
RV-2006; likely accelerating its ultimate failure. Evaluation and
correction is in progress to coordinate the response time of the
backpressure regulation circuitry with the current letdown orifice
setting.

p,|oa" 2*tfER86-017-LI01-NLO4
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Subsequent disassembly of RV-2006 revealed that the valve's bellows was
distorted. The distortion was apparently sufficient to inhibit the
valve's disc from fully reseating. Following necessary repairs,
RV-2006 was placed back in operation. The reliability of RV-2006 will
be further evaluated to determine whether system operation would be
enhanced by replacement with a different type of valve.

B. Reactor Head Vent Valves PRV-1067, PRV-1068 and PRV-1072

The Feactor Head Vent System, installed at Palisades in response to
NUREG-0737, Item II.B.1, incorporates a Target Rock (Model 80 B-001)
solenoid operated pilot valve system. The system's vent path to the
quench tank utilizes two of the valves, PRV-1068 and PRV-1067 in
parallel, followed by a third valve, PRV-1072. The downstream rath
from PRV-1072 is normally aligned directly to the quench tank. A path
to the containment building floor pit is normally isolated by manual
valve 1060F PC.

When the Plant was being returned to service on March 24, 1986,
following a short maintenance outage, operators had become aware that
valve PRV-1067 and/or PRV-1068 either was, or had for a time, not fully
seated, as evidenced by pressure indication immediately downstream of
these valves which showed nearly full PCS system pressure. It was also
recognized, however, that PRV-1072 was fully seated and holding
pressure. Cot uquently, on March 24, operators cycled PRV-1072 to vent
off the pressure between the valves. When operators observed no
pressure buildup between the upstream and downstream valves, and no
'evel increas: in the quench tank, PRV-1067, PRV-1068 and PRV-1072 were
incorrectly assumed to have all fully reseated.

The reason for the incorrect assumption was that manual valve 1060F PC
was not closed as it should have been. Because it was open, operators
were unaware that PRV-1067 and/or PRV-1068 along with PRV-1072 had all
failed to fully reseat. From this point, the reactor head vent system
was a continuous leakage source to the containment building floor pit
through open manual valve 1060F PC. Upon realignment of manual valves
1060F PC and 1060G PC, this leakage was directed to the quench tank,
which facilitated the identification of this leakage source.

l

Target Rock valve systems of the type utilized at Palisades have been
known to exhibit a common mode problem involving the spurious opening
of the downstream solenoid operated pilot valves caused by the pressure
pulse which is initiated from the opening of the upstream valves. The
problem observed at Palisades appears to be unrelated to the common
mode problem of unintentional lifting. The downstream valve, PRV-1072,
did not spuriously open. It was operated to the open position and, for
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reasons unknown at this time, failed to fully reseat. The common mode
problem concerns a temporary unintentional lift until upstream and
downstream pressures equalize. At Palisades, PRV-1072 remained
partially unseated until it was again cycled on April 11, 1986, at
approximately 2200 hours. PRV-1067 and/or PRV-1068 remain partially
unseated at this time.

For the interim period, a caution tag has been hung on the key switch
for PRV-1072, stating that the valve is not to be cycled without the
permission of the Shift Supervisor and warning of the potential PCS
leakage path from the PCS should PRV-1072 be cycled and fail to fully
reseat. While it is not expected that justification will exist for
cycling PRV-1072, any system leakage through this path, whether the
valve is cycled or not, will now evidence itself as a level increase in
the quench tank. The Reactor Head Vent System valves PRV-1067,
PRV-1068 and PRV-1072 will be repaired or replaced as necessary, based
upon physical evaluation of the valves, during the next refueling i

'outage.

C. Misaligned Manual Valves 1060F PC and 1060G PC

Manual valves 1060F PC and 1060G PC were installed during the 1981
refueling outage. At that time, valve labels were correctly hung on
the two valves using a drawing from the modification package.
Subsequently. when the piping and instrument drawing (P&ID) was updated
to include this modification, the valve numbers were transposed on the
drawing. Consequently, when the system was aligned using a checklist
made up from the P&ID, the position of manual valves 1060F PC and
1060G PC became interchanged.

The valve positions and labels were changed to match controlled plant
P& ids on April 10 and 11, 1986. The personnel error in transposing the
valve labels occurred in the drawing revision process, but cannot
specifically be identified. This occurrence is considr. red to be

isolated. The existing review process is generally considered adequate
to preclude this type of problem.

Analysis of the Event

Unidentified leakage in excess of 1 gpm necessitated the completion of a
plant shutdown, which requires this event to be reported per
10CFR50.73(a)(2)(1)(A). Although the unidentified PCS leak rate exceeded
Technical Specifications limits, no threat to public health or safety |

resulted. The maximum leakage was far below the charging capacity of a i

d 'single charging pump (approximately 40 gpm). The Plant was shut een in en
)
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orderly fashion in advance of the time allotted to be shutdown by

Technical Specification 3.1.5(a). ,'

Additional Information

Previous occurrences of PCS unidentified leakage were reported in
LERs 85-022, 84-12, 84-13, 84-16, 84-24 and 84-25. None of the previous

! events concerned the valves involved in this particular occurrence.
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| US Nuclear Regulatory Commission
! Document Control Desk
'

Washington, DC 20555

DOCKET 50-255 - LICENSE DPR-20 - PALISADES PLANT -
LICENSEE EVENT REPORT 86-017 - PRIMARY COOLANT SYSTEM
LEAKAGE GREATER THAN 1 GPM UNIDENTIFIED

Licensee Event Report (LER) 86-017, (Primary Coolant System Leakage Greater
than 1 gap Unidentified) is attached. This event is reportable to the NRC
per 10CFR50.73(a)(2)(1).
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!
Brian D Johnson '

Staff Licensing Engineer
;

CC Administrator, Region III, USNRC
NRC Resident Inspector - Palisades
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