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On September 18, 1987, Quad Cities Unit Two was in the RUN mode at 90 percent of

core thermal power.

At 1300 hours, while performing QOS 1600-1 (Suppression Chamber

to Orywell Vacuum dreakers Monthly Exercise), the 2-1601-33E vacuum breaker remained

open after testing.
hours, these efforts were successful
notification had been completed at 1346 hours.
also identified for vacuum breakers 2-1601-32) and 33A.

Efforts were directed at reclosing the vacuum oreaker.

At 1350

Because of the stuck open vacuum breaker, NRC

drywell differential pressure was reestablished at 1725 hours.

Position indication problems were
Suppression chamber to

The cause of the 2-1601-33E failure to inftially close after testing is considered
to be a problem with the air operator portion of the vacuum breaker and does not
affect the operation necessary to mitigate the consequences of a 1oss of coolant

accident.
during the next cold shutdown of Unit Two.

A supplemental repart will be submitted following compietion of repairs
Since Unit One is in cold SHUTDOWN

currently, its vacuum breakers are to be evaluated to identify mechanical,

indication, and design problems.

50.73¢Ca)(2)(ii).
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PLANT AND SYSTEM IDENTIFICATION:

General Electric - Boiling Water Reactor - 2511 MWt rated core thermal power. Energy
Industry ldentification System (EIIS) codes are identified in the text as [X.l.

EV%NT IQ§NTIFI§ATION: While testing suppression chamber to drywell vacuum break: . the
- -33E stuck open for S50 minutes.

A. CONDITIONS PRIOR TO EVENT:

Unit: Two Event Date: September 18, 1987 Event Time: 1300
Reactor Mode: 4 Mode Name: RUN Power Level: §0%

This report was initiated by Deviation Report D-4-2-87-044

RUN Mode(d4) - In this position the reactor system pressure is at or above 825 psig,
an the reactor protection system is energized, with APRM protection and RBM
interlocks in service (excluding the 15% high flux scram).

B. DESCRIPTION OF EVENT:

On September 18, 1987 Quad Cities Unit Two was in the RUN mode at 90 percent of
rated core thermal power. At 0207 hours, Q0S 1600-1 (Suppression Chamber [NH] to
Orywell [NH) Vacuum Breakers (BF, VACB] Monthly Exercise) was begun. The first
vacuum breaker valve tested, 2-1601-32A, cycled open successfully but indicated a
dual position on both Divisions I and Il after the testing. Technical Speci!ficalion
3.7.A.4.b. states:

"Any pressure-suppression chamber-drywel! vacuum breaker
may be non-fully closed as indicated by the position
indication and alarm systems provided that drywell to
suppression chamber differential pressure decay rate is
demonstrated to be not greater than 25% of the differential
pressure decay rate for all vacuum breakers open the
equivalent of 1/16 inch at all points along the seal
surface of the disk."

As a result, the drywell/suppression differential pressure (dp) was reestablished at
0250 hours and then QOS 1600-27 (Suppression Chamber to Orywell Pressure Separation
Test with >/=1.2 PSID Estabiished Between Drywell and Suppression Chamber (Drywell
[nerted)) was satisfactorily completed. This test satisfied the requirements of the
above referenced specification.
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At 0550 hours, electrical blocks (numbers 3954 and 3955) were installed to allow
resetting the vacuum breaker position annunciator alarms on the 902-3 panei in the
control room, and to clear the red “open" lights at the local control panel

2252-24. At 0825 hours, testing resumed per QOS 1600-1. Vacuum breakers 2-1601-328
through F operated satisfactorily but vacuum breaker 2-1601-33A, also indicated dual
position on Division I following the testing. At 0900 hours, the separation test
(QOS 1600-27, was performed again successfully to satisfy Specification 3.7.A.4.b.
referenced above and Specification 3.7.A.4.¢. which states that

N
~~
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“reactor operation may continue provided that no more than
one quarter of the number of pressure suppression
chamber-drywell vacuum breakers are determined to be
inoperable provided that they are secured or known to be in
the closed position.”

Both the 2-1601-32A and 33A were known to be in the closed position Lecause the
separation test was successfully performed. There are twelve suppression
chamber-drywe!]l vacuum breakers and only two were displaying indication problems.

At 1140 hours, electrical blocks (numbers 3956 and 3957) were installed to reset the
annunciator alarms on the 902-3 panel and to clear the red “cpen" light at the local
control panel.

Subsequently, testing per QOS 1600-1 resumed and at 1300 hours, vacuum treaker
2-1601-33E stuck fully open when tested. Attempts were initiated immediately to
reclose the vacuum breaker. These efforts included further manipulations of the
vacuum breaker test pushbutton and isolation of the air supply to the vacuum breaker
test solenoid.

At 1346 hours, the NRC was notified via the Emergency Notification System (ENS) to
satisfy the requirements of 10 CFR 50.72¢(b)(1)(11) because of the stuck open vacuum
breaker. However, at 1350 hours, as a result of the continuing efforts to close the
2-1601-33E vacuum breaker, the vacuum breaker was closed. Then the drywell-
suppression chamber dp restoration was begun.

At 1630 hours it was apparent that the dryw2ll-suppression chamber dp restoration
was not proceeding normally, sO the nine vacuum breakeérs that were considered
available were cycled again to ensure tnat trey were all reseated. Al)l but the
2-1601-32A, 33A and 33E were cycled. As a resuit, dp buildup was improved and at
1703 hours, the dp of 1.2 psid required by Technical Specification 3.7.A.6.a. was
established. This Specification states that

"differential pressure between the drywel!l and suppression
chamber shall be maintained at equal to or greater than
1.20 psid except this differential may be decreased to less
than 1.20 PSID for a maximum of 4 hours during reguired
operability testing of the WPCI system pump, the RCIC
system pump, the drywe!ll-pressure suppression chamber
vacuum breakers, and reactor pressure relief valves.
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If the Specifications of 3.7.A cannot be met, and the
differential pressure cannot be rastored within the
subsequent six (6) hour period, an orderly shutdown shall
be inftiated and the reactor shall be in a cold shutdown
condition in the following 24 hours."”

At 1725 hours, the separation test (QOS 1600-27) was completed satisfactorily. The

dp was lost at 1300 hours when the 2-1601-33E was tested an” stuck open. By 1703
hours the dp was reestablished. As a result, only 3 minutes of the six hours
allowed by the Technical Specification were exhausted.

APPARENT CAUSE OF EVENT:

This report is submitted to comply with 10 CFR 50.73¢a)(2)(11), which requires the
reporting of any event or condition that resulted in the condition of the nuclear
power plant, including its principal safety barriasrs, being ser’ usly degraded.

The cause for the 2-1601-33E vacuum breaker failure to close and apparent position
indication problem on the 2-1601-32A ang 33A has not been determined. The
2-1601-33€ closure fatlure was evaluated and station management concluded that the
problem s with the test (air operator/solenoid) portion of the vacuum breaker.
This problem would not affect the vacuum breaker's ability to properly operate in
the event it was needed.

The suppression champer-drywell vacuum breakers are located inside the suppression
chamber which s inerted with nitrogen during unit operation. Therefore, the
failure mode has not been confirmed because of this inaccessibility. The cause for
the vacuum breaker problems will be determined when conditions are such that the
suppression chamber can be entered, {.e., a cold shutdown condition. Information
regarding cause will be provided in a supplemental report.

D. SAFETY ANALYSIS OF EVENT:

The 2-1601-33E vacuum breaker is one of twelve vacirum breakers that are provided to
relieve noncondensablies to the drywell from the suppression chamber. The capacity
of the vacuum breakers is designed to limit the dp between the drywe!l and
suppression chamber to 0.5 281 to maintain the structural integrity of the
containment. The design flow can be achieved with 25 percent of the vacuum oreakers
closcd without exceeding the 0.5 psi differential pressure limit.

In the event of a Loss of Coolant Ac ident (LOCA) with the suppressisn champer to
drywel)l vacuum breakers stuck open, scve of the steam created by the LOCA would flow
from the drywel! to the suppression chasher atmosphere through the vacuum breaker,
resulting in incomplete condensation of t ¢ steam during the blowdown. This would
ralse the supp.ession chamber pressure above the pressure as analyzed with all
vacuum breakers closed. Two design features a.sist with resolution of this
rquipment problem:
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1. The high velocity steam passing through the valve would tend to close the
valve.

2. Steam which would be passed through the unclosed valve could be condensed
through the use of the Suppression Pool Spray subsystem of the Residual
Heat Remov.! [BO] system.

Station managemen® Ji:cussed the problem with this vacuum breaker and concluded that
based on the indicazions observed while trying to reclose the valve, it was apparent
that the problem was with the air operator portion of the valve. Each time the
vacuum breaker test button was operated (given an open signal) from the local
control panel, it took longer to have the green "closed" indication go out. Since
the air operator is for test purposes only and does not perform any function when
the valve operates as a vacuum breaker, it was agreed that the 2-1601-33E would
still perform as required during a LOCA.

As a precautionary measure, this vacuum breaker was declared inoperable (but only
for testing) per QOS 1600-02 (Suppression Chamber-Drywell Vacuum Breakers
Inoperable).

Because the 2-1601-32A showed dual indication in both Division I and II position
indicating and alarm systems, it was declared inoperable per QOS 1600-2. The safety
significance cf this condition is minimal because this vacuum breaker and the
2-1601-33A are still capable of performing their function during a LOCA. Vacuum
breaker position indication is to provide indication that valve opening exceeds the
equivalent cf 1/16 inch at all points along the seal surface of the disk. (T.S.
3.7.A.4 a.3) Closure integrity of all valves is assured by satisfactory completion
of the separation test (QOS 1600-27). The vacuum breakers will continue to be
tested every 15 days per Specification 3.7.A.4.4 which states,

“if failure occurs in one of the two-position alarm systems
for one or more vacuum breakers, reactor operation may
continue provided that a differential pressure decay rate
test is initiated immediately and performed every 15 days
thereafter until the failure is corrected.”

E. CORRECTIVE ACTION:

Nuclear Work Requests (WR) have been initiated on the 2-1601-32A (R # Q60289),
2-1601-33A (WR# Q60288), and 2-1601-33E (WR # Q60285). The vacuum breakers will be
inspec*ted and repaired as required during the next cold shutdown of Unit Two. This
will be tracked with the Nuclear Tracking System (NTS) number 2652008704401.

Since Quad Citles Unit One is currently in a refuel and maintenance outage, the Unit
One suppression chamber-drywel] vacuum breakers are to be inspected and evaluated in
an effort to identify mechanical, indication, and design problems. Appropriate
corrective action will be developed following this evaluation. This will be tracked
with NTS number 2652008704402.
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F. PREVIOUS EVENTS

Licensee Event Report (LER) Description

265/87-004 2-1601-33A failed to close due to dimpled
bushing and/or corroded solenoid.

Reportable Occurrence Description

265/82-22/03L 2-1601-33A

Stainless stee! packing and stuffing box
bushing bound to the shaft caused failure to
close.

265/82-06/03L 2-1601-32C counterweight mispositioned.

G. COMPONENT FAILURE DATA:

The vacuum breakers are 18 inch swing-check valves manufactured by Atwood and
Morrill Company, Incorporated. The air test cylinder is manufactured by Atwood and
Morrill, mode! number 20781-F.
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