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On 3-16-89, with the plant shutdown for refueling, Service Water (SW) (EIIS=BI) check
valve V70-43A on the "A" Service Water Subsystem was inspected via radiograph. This
inspection revealed that the nut that holds the valve disc to the arm had apparently
loosened. To allow for tightening the nut, flow through the valve was isolated and the
valve was disassembled on 3-28-89. Internal inspection revealed that, although the nut
was intact, corrosion product buildup had caused the valve disc to stick in approximately
a 70% open position. The valve was refurbished and returned to service on 4-1-89.

Disassembly and inspection of valve V70-43B, in the "B" Service Water Subsystem, was
parformed on 3-31-89 and found to be in a similar stuck open condition. It was refur-

bished and returned to service on 4-3-89.

The root cause of the check valve inoperability has been determined to be microbial
induced internal corrosion from aerobic bacteria.

To assure future valve operability, the current practice of verifying check valve
opsning during monthly surveillance tests will be continued. In addition, valve closure

will be verified via disassembly and inspection each refueling outage.

No similar events have been reported to the Commission in the last five years.
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DESCRIPTION OF EVENT
|

On 3-16-89, with the plant shutdown for refueling, Service Water (SW) (EIIS=BI) check

valve V70-43A (8" Walworth 5341 WE) on the "A" Service Water Subsystem was inspected via
r:diograph. This inspection revealed that the nut that holds the valve disc to the arm had
cpparently loosened.

To allow for tightening the nut, flow through the valve was isolated and the valve was
disassembled on 3-28-89. Inspection of the valve body internals revealed that, although the
nut was intact, there was extensive corrosion product buildup on all valve internal sur-
facts. In addition, the valve disc was found to be stuck in approximately a 70% open posi-
tion and would not stroke closed due to the corrosion.

(Note: This check valve must close to avoid short circuiting of water
to the Emergency Diesel-Generator system while operating in the Alternate
Cooling mode. Diesel-Generator operation in this mode would be required

if a Loss of Normal Power (LNP) occurred coincident with a failure of the
Vernon dam downstream from the Vermont Yankee site.)

Check valve V70-43A was then cleaned and refurbished and returned to service on 4-1-89.

Based on the results of the above inspection, the corresponding check valve on the
parallel "B" loop of the cystem was also opened and inspected. This valve, V70-43B, was
disassembled on 3-31-89 and was found to be stuck in approximately a 50% open position. It

was also refurbished and returned to service on 4-3-89.

CAUSE OF EVENT

IE Bulletin No. 83-03, " Check Valve Failures In Raw Water Cooling Systems of Diesel
Gansrators," was released on 3-10-83. This Bulletin dealt with the integrity of check valve
internals and the potential for the internals to become separated / dislodged.

At that time, Vermont Yankee identified valves V70-43A and V70-43B as being subject to
tha concerns stated in the Bulletin. To address these concerns, these check valves were
included in the Inservice Testing Program and are verified to open during normal monthly
Diesel Generator surveillance. In addition, verification of valve internal integrity was
parformed via radiograph during the 1983 refueling outage and every five years thereafter,

]
coincident with refueling outages. (The subject event was discovered during the first sub- |
stquent five year inspection.) '

The intermediate cause of this event has been determined to be that the above actions
'

tekcn per IE Bulletin 83-03 were not adequate in addressing valve full stroke operability
cnd integrity. Since the major concern in the Bulletin was broken / separated internal

.

p;rts, Vermont Yankee valve inspection actions did not verify the full stroke capability |

of the valves in question. At the time the valves were added to the Inservice Testing
Program, their safety function in the closed direction was not recognized and was therefore
not tested.

The root cause of the check valve inoperability has been determined to be microbial )
'

induced internal corrosion from aerobic bacteria.
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ANALYSIS OF EVENT

Based on the observed valve internal condition, it was apparent that both of the sub-

j)jrct check valves had been in the stuck open position for an extended time period. During
this period, cooling to the Emergency Diesel-Generators, Station Air Compressors, and various
Ventilation Coolers would have been degraded while in the Alternate Cooling mode. I

I

The above condition is of concern only in the very unlikely event of a coincidental
loss of the Vernon dam and loss of all offsite power. Since these conditions have never
existed in the plant's operating history, the check valve condition had no adverse affect

,

on plant equipment, personnel, or to the public. However, a safety implication did exist
during this period since the bases assumed in the plant safety analysis were not satisfied.

A review of plant system configurations / availability that would exist after the coin-
cidsnt loss of the Vernon dam and all off-site power was performed assuming the check valve
failures referenced in this report. Based on the review, it is apparent that reasonable
cozpansatory actions could be performed to provide adequate equipment cooling and
d: cay / sensible heat removal capability to allow safe reactor shutdown. Therefore, even in

this highly unlikely scenario, the design intent of the Alternate Cooling mode could have
bicn maintained in a degraded mode. '

CORRECTIVE ACTION

To assure valve full stroke capability and integrity of the internals, the following
combination of existing and revised valve testing will be performed in the future:

1) V70-43A/B will continue to be verified open during monthly Diesel-Generator sur-
veillance testing.

2) The subject check valves will be verified to close via disassembly and inspection
dering the 1990 refueling outage. (Note: Isolation and closure of
inese valves can only be accomplished during refueling since they also supply
other equipment necessary for plant operation.) Concurrent with the disassembly
effort, methods to limit internal corrosion of the existing valves will be imple-

mented. Following the 1990 refueling outage, valve closure will be verified by
disassembly and inspection on an alternating basis during each subsequent refueling
outage.

3) The valve internal integrity inspection period (per IE Bulletin No. 83-03) will be
revised from five year intervals to every refueling outage on an alternating
basis. This inspection and verification will coincide with the valve closure exa-
mination referenced above.

4) During the 1989 refueling outage, Vermont Yankee performed a review of all
Service Water system check valve performance. This review confirmed that the
full stroke capability of all these valves is satisfactorily verified by
existing procedures.

ADDITIONAL INFORMATION

No similar ei;ents have been reported to the Commission in the last five years.
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VERMONT YANKEE NUCLEAR POWER CORPORATION
P. O. BOX 157

GOVERNOR HUNT ROAD

VERNON, VERMONT 05354

April 27, 1989
VYV 89-092

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

REFERENCE: Operating License DPR-28
Docket No. 50-271
Reportable Occurrence No. LER 89-17

Dear Sirs:

As defined by 10CFR50.73, we are reporting the attached Reportable
Occurrence as LER 89-17.

Very truly yours,

VERMONT YANKEE NUCLEAR POWER CORPORATION

PPM
ames P. Pelletier

Plant Manager

cca Regional Administrator
USNRC
Region I
475 Allendale Road
King of Prussia, PA 19406
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