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In September 1986, a potential common mode problem was identified concerning
excessive vibration and the resultant failure of the containment air cooler
system. The excessive vibration was apparently the result of deteriorated fan
motor bearings. The discovery of the common mode problem occurred in
conjunction with an investigation which was initiated following the discovery
of a number of discrepancies within the containment air cooler system. The
discrepancies included a failed exhaust damper, a failed fan motor, a missing
ductwork access cover and numerous loose / missing attachment bolts.

The Plant was in cold shutdown condition at the time of discovery.

Bearing replacement is planned, as necessary, to appropriately restore the fan
motors.
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Description

On September 12, 1986, a potential common mode problem was identified
concerning excessive vibration and the resultant failure of the Containment
Air Cooler fans (V-1A, V-2A, V-3A and V-4A) [BK]. The excessive vibration was
apparently the result of deteriorated fan motor [M0;BK] bearings. The
discovery of the common mode problem was the result of an investigation which
was initiated following the discovery of a number of discrepancies within the
containment air cooler system. The following sequence describes the
containment air cooler scenario. Subsequent actions described in the sequence
occurred between the identified date and the next indicated date.

May 22, 1986 The Plant was placed in cold shutdown condition.
Containment Air Cooler Fans V-1A, V-2A, V-3A and V-4A were
in operation, as they nornally would be, regardless of
plant operating mode.

July 7, 1986 V-1A was noted to have tripped, as evidenced by control
room indication. Attempts to restart V-1A were
unsuccessful.

Subsequent troubleshooting of the fan motor determined
that the motor had shorted out. A decision was made to
replace the motor with a qualified spare. During
installation of the spare, the exhaust damper for V-1A was
discovered to be closed. Further inspection determined
that the damper had closed due to a detached counterweight
lever arm, which had broken off at a welded connection.

Inspection of the failed motor revealed evidence of motor
overheating. The failed damper was reasoned to be
responsible for the motor failure, as it would have
precluded air flow past the motor. At this point,
investigation focused on the break at the welded damper
connection, which appeared to represent the root of the
motor failure. Inspections of all similar welded
connections on damper counterweight levers disclosed no
other failures; however, many of the welds exhibited
unacceptable visible characteristics. Repair of the
apparent poor quality welds was initiated.

August 8. 1986 During the inspection of the welds, an access cover was
discovered to be missing from the V-3A ductwork. With the
access cover off, a 12 inch by 16 inch opening was created
in the cuction portion of the ductwork, between the unit's
cooling coils and fan. The access cover's attaching bolts
could not be located.
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August 21, 1986 An engineering determination was made.that, in the
observed condition, V-3A would be incapable of fulfilling
its design function. The size and location of the opening
could allow up to 50 percent of the air drawn by the fan
to come from the opening in the ductwork, bypassing the
unit's cooling coils.

August 22, 1986 Further inspection of V-3A ductwork revealed numerous
missing and loose bolts which hold the ductwork together
and support the fan and motor. Vibration appeared to be
the cause of the missing and loose bolts, as well as the
ultimate detachment of the access cover.

August 25, 1986 Appropriate personnel were notified of the August 21, 1986
engineering determination. A notification per
10 CFR 50.72(b)(2)(iii) was made regarding the discovered
condition of V-3A due to the potential that the
discrepancies may have existed during previous plant
operation.

August 29, 1986 The V-3A fan motor was closely inspected and determined to
have bearing deterioration, as evidenced by excessive
shaft movement. Further inspection of the motor revealed
that the excessive shaft movement had resulted in damage

to the stator due to contact with the rotor. Plans were
initiated to repair the V-3A motor.

September 12, 1986 Vibration measurements were taken on V-1A (installed
July 1986), V-2A and V-4A. The V-4A motor exhibited
excessive vibration, indicative of bearing degradation.

Subsequently, the V-1A motor which had been removed in
July 1986 was reinspected. In addition to the evidence of
overheating failure, the motor shaft also exhibited an
undesirable amount of movement, potentially the result of
bearing degradation.

Palisades Technical Specifications 3.4.1 requires the operability of the
containment air coolers. The subject four motors were installed in 1983. The
potential generic failure of the motors due to premature bearing deterioration
is reportable per 10 CFR 50.73(a)(2)(V).

Cause

Investigation into the specific cause of the observed bearing deterioration is
currently in progress. The motor vendor and a bearing supplier are assisting
in the root cause evaluation.
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The resultant vibration from fan operation with excessive shaft play has been
judged to be of a magnitude sufficiant to bring about the failure of the weld {
on V-1A and the loosening of the attaching bolts on V-3A. |

Corrective Actions

Bearing replacement is currently planned on fan motors V-2A, V-3A and V-4A
prior to startup. The new V-1A fan motor with bearings which was installed
in July 1986 has, as yet, no run time. Assuming an acceptable outcome of the
analysis of the motor bearing failure mode, no further bearing replacement is
planned.

The fan motor previously in the V-4A position will be repositioned to the V-3A
air cooler ductwork, to become the new V-3A. The effect of repositioning the
fan motor is to furnish EQ fan motors in the required three air cooler
positions associated with Emergency Diesel Generator 1-2 [DG;EK].

Due to the excessive lead time for the procurement of a new EQ fan motor,
efforts are currently in progress to rebuild the V-3A fan motor which
experienced stator damage. Upon successful completion of the refurbishment,
the fan motor will be positioned to become the new V-4A.

If the refurbishment of the former V-3A motor and its subsequent
reinstallation in the V-4A position cannot be accomplished in accordance with
plans for plant start-up from the current outage, an available unqualified fan
motor may be substituted into the V-4A position. To facilitate this
contingency, a revision to the EQ list to delete V-4A would be justified on
the basis that V-4A is excess equipment to the containment spray pumps (P;BE]
on the bus [EL] associated with Emergency Diesel Generator 1-1, for which no
credit is taken in accident analyses.

Welds associated with the system dampers which exhibited undesirable visual
characteristics will be repaired. All loose fasteners will be tightened.

| while missing fasteners will be replaced.

1

Analysis

The limiting accident with respect to the containment air coolers is a Loss of
Coolant Accident (LOCA) for which the Palisades FSAR requires a heat removal
rate of 2.29 E8 BTU /hr from the three containment air coolers (V-1A, V-2A and
V-3A) associated with Emergency Diesel 1-2 (Ref: Palisades Technical
Specification 3.4.1(a)). If the assumption is made that V-1A and V-3A were

,

indeed operable during past plant operation, then no decrease in the heat'

removal rate was incurred beyond the heat rate removal limitations described
in LER 86-024, as the result of degraded service water flow through the VHX-2
and VHX-3 cooling coils.
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A more conservative assumption would consider V-3A inoperable, while V-1A,
V-2A (albeit reduced cooling water flow to coils) and Containment Spray
Pump P-54A are considered operable. For this situation, V-1A represents a
heat removal rate of 7.63 E7 BTU /hr, V-2A represents a heat removal rate of
4.28 E7 BTU /hr, and V-3A is not credited with removing any heat. The operable
continment air coolers, therefore, represent a total heat removal capability
of 1.19 E8 BTU /hr. Assuming that Containment Spray Pump P-54A is operable, un
additional 1.17 E8 BTU /hr heat removal capability is available. The resulting
2.36 E8 BTU /hr heat removal capability satisfies the FSAR requirement.

An even more conservative assumption would consider V-1A inoperable, while
V-2A, V-3A and P-54A are available as described above. In this instance, V-2A
represents 4.28 E7 BTU /hr, V-3A represents 4.28 E7 BTU /hr and P-54A represents
1.17 E8 BTU /hr. The resulting 2.03 E8 BTU /hr heat removal capability is
insufficient to satisfy the FSAR requirement.

Similarly, when considering both V-1A and V-3A inoperable, or if P-54A is out
of service, as is allowed by a Technical Specifications limiting condition for
operation (LCO), the resulting heat removal capability is also less than the
FSAR requirement.

The above analysis concerns only the heat removal capability of the equipment
specified in Palisades Technical Specification 3.4.1(a). A completely
redundant train of equipment is specified by Palisades Technical
Specification 3.4.1(b).

Additional Information

Fan Motor: General Electric; Model SK6276XJ3071A.

|

t

|

|

!

ga,cgoaw MsR0986-0154-NLO2

i

- - - - . . . - . .. . _ _



, - -

+q -g

.

.-

Consumers
Power

neumums
AINAr5 PNsENE55
General offices: 1946 West Parnall Road, Jack son, MI 49201 * (517) 788-0550

September 22, 1986

US Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555
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Licensee Event Report (LER) 86-031, (Inoperable Containment Air Coolers) isa

attached. This event is reportable to-the NRC per 10CFR50.73(a)(2)(V)(D).

I

i Thomas C Eordine
Staff Licensing Engineer

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