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With the plant in COLD SHUTDOWN and a refueling outage in progress, local
leak rate testing (LLRT) identified leakage rates in excess of 20,000
standard cubic centimeters per minute (sccm) for reactor feedwater (FW)
line inboard containment isolation check valves, 1B21-FOl0A and B. As FV
line outboard containment isolation check valves 1B21-F032A and B have
had excessive leakage since initial plant startup, the leakage rate for
the FW penetrations was indeterminate. Though indeterminate, these
leakage rates result in total leakages that are believed to be
significantly higher than those assumed in the plant safety analysis and
limited by Technical Specification 3.6.1.2, item b and d as well as
10CFR50 Appendix J paragraph I111.C.3. The cause of the 1B21-F010B, 1B21-
FO32A and 1B21-FO032B LIRT failures is attributed to valve manufacturing
tolerances which result in the valves not seating adequately. These
valves will be rebuilt to more precise telerances. The cause of the
1B21-F010A LIRT failure and the corrective actions to be taken will be
aetermined after the valve is disassembled and examined.
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DESCRIPTION OF EVENT

On March 4, 1992, the plant was in Mode 4 (COLD SHUTDOWN) with reactor
temperature at about 35 degrees Fahrenheit (F) and piessure at about zero
pounds per square inch gauge (psig), and the third vefueling outage (RF-
1) was in progress. At about 1005 hours. Jduring performance of a local
leak rate test (LLRT), test engineers identified that the leakage rate
through reactor feedwater [S8J) header check valve [ISV]) 1B21.FO10A, an
inboard containment isolation valve for containment penetration [PEN]
IMC-009, was in excess of the test instrument's range of 20,000 standard
cubic centimeters per minute (scem). In addition, the test boundary
could not pe pressurized to more than three psig. The Staff Assistant
Shift Supervisor (SASS) was notified of the LLRT failure.

The indeterminate leakage rate of containment penetration IMC-009 when
combined with the previously determined secondary containment bypass
leakage rate of 16,757 scem (plus or minus 251 scem) resulted in an
excessive total secondary containment bypass leakage rate. Though
indeterminate, the leakage is believed to be significantly higher than
0.08 La (0.08 La equals 29,638.3 sccm), the total secondary containment
bypass leakage rate limit of plant Technical Specification 3.6.1.2,
"Primary Containment Leakage", item d and as identified in the »lant
safety analysis.

Additionally, with the leakage rate through containment penetration 1MC-
009 indeterminate the combined leakage rate for all containment
penetrations and valves subject to Type B and C tests is also believed to
be excessive and likely in excess of La. La is the analytical limit
determined or assumed b the plant safety analysis and is the basis for
the 0.6 La limit provided in 10CFR50 Appendix J paragraph I11.C.3 and
Techuical Specification 3.6.1.2, item b,

During an LIRT on March 5, 1992 at about 1445 hours, with the plant in
Mode 4 at about 95 degrees F and zero psig, test engineers identified
that the leakage rate through reactor ¢sedwater header check valve 1B21-
FO10B, an inboard containment isolation valve for penetration 1MC-010,
also exceeded 20,000 scem. In addition, the test boundary could not be
pressurized to more than five psig. The Shift Supervisor was notified of
the LIRT failure. The 1B21-FO10B LLRT failure further contributed to an
excessive total leakage.

It should be noted that the outboard containment isolation valves for
penetrations 1MC-009 and 1MC-010, 1B21-F032A and B respectively, have had
identified leakage rates in excess of 20,000 scem since initial plant
stavtup. Until the s~cond refueling outage (RF-2), the maximum pathway
leakage rate reported for each of the feedwater penetrations was based
upon a provision in the Updated Satety Analysis Report which allowed
1B21-F032A and B valve leakage rates to be excluded from the associated
containment penetration leakage. This provision was based on allowing
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credit to be taken for additional valves associated with the feedwater
penetrations that are regarded to be containment isolation valves.
During RF-2, this provision was questioned and subsequently deleted.

Also during RF-2, LIRTs of 1B21-F032A and B identified leakage rates in
excess of 20,000 scem. After extensive rework of these valves, they
succes: fully passed a 1000 psig water leak rate test. However, 1' i(nois
Power (IP) was unable to achieve acceptable nine psig air test leakage
results. In response to this, 1P requested and was granted a one-time
eiemptiorn from 10CFRS0 Appendix J and Technical Specification 3/4.6.1.2
requirements for penervations IMC-009 and 1MC-010 (1P letter U-601784
dated January 18, 1991). The exemption allowed the leakage rates of
1B21-FO32A and B to continue to be excluded from the coabined leakage
rates but only for the third operating cycle. IP requested the exemption
to previde adequate time for evaluation of solutions which would result
in acceptable air leakages and ensure lasting performance of these
valves.

During the occurrcuce of the event described in this LER, no automatic or
manually initiated safety system responses were necessary to place the
plant in a safe and stable condition. No other equipment or components
were inoperable at the start of this event such that their inoperable
condition contributed to this event (except as described asbove).

CAUSE OF EVENT

The 1B21-FU10B, 1B21-FO032A and 1B21-FO32B valves (as well as the 1B2!-
FO10A valve) are non-slam type tilting disc check valves. The 1B21-F010A
and B valves have no external operator while the 1B21-F032A and B valves
| have an air assist closure feature. To satisfy the stringent leak

' tightness required by the nine psig alr LIRT, a precise match between the
| vaive seat and the valve disc is mandatory. However, the repeatability
of such a precise match is difficult to obtain in tilting disc check

| valves because the manufacturing tolerances on the disc hinge pin,
bushing and disc arms can make alignment of the valve's internal parts

' inconsistent.

|

l

|

|

!

|

|

Disassembly and examination of the 1B21-FO10B, 1B21-F032A and 1B21-F012B
valves have been completed. Based on this examination, the cause of the
indeterminate leakage rates has been attributed to the valves'
manufacturing tolerances and alignment. These conditions resulted in the
valves' discs not seating adequately, thus resulting in excessive
clearances .nat allowed air to leak past the seats,

The cause of the indeterminate leakage rate of 1B21-FO10DA has not yet

| been identif’ea. To determine the cause, the valve will be disassembled
| and examire«d, Corrective actions will be determined following the
disassemhly and examination of the valve. Results of the examination and
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fdentified corrective actions will be provided in a supplemental report
expected to be submitted by June 22, 1992,

CORRECTIVE ACTION

IP will rebuild the 1B21-FO10B, 1B21-FO032A and 1B21-F032B valves to the
more precise tolerances and alignment required to obtain acceptable air
leakages at nine psig. This will include installing new blank valve
discs, machining valve discs and seats to the proper angle and align-
boring the valve hinge assemblies to provide a more precise fit
Following the rebuilding of the valves, thev will be leak rate tested to
ensure acceptable nine psig air test leakage results ave obtained.

These corrective actions will be completed prior to startup fram RF-3.

The evaluation of the cause of the 1B21-F010A LLRT failure and a
determination of corrective actions are also scheduled to be completed
prior to startup from RF-3,

ANALYS1S OF EVENT

This event is reportable under the provislons of 10CFRS0.73(a)(2)(i1)
because it resulted in the plant’'s principal safety barriers being
degraded.

An assessment of the salety consequences and implications of this event
has not yet been completed. This Information will be previded in the
supplewmental report.

The length of time the 1B21-FOl0A and B valves had unacceptable leakage
rates is indeterminate; the valves had acceptable leakage rates when last
tested during RF-2. (The 1821-F032A and B valves have had unacceptable
leakage rates since initial plant startup, as previously explained).

ADDITIONAL INFORMATION

For further information regarding this event, contact D. D. Chiou,
Project Engineer, at (217)935-8881, extension 3909,

Valves 1B21-FO10A and B are Model 15010, 18-inch non-slam type tilting
disc check valves manufactured by the Anchor/Darling Valve Company.
Valves 1B21-FO32A and B are Model 15204, 20-inch air assisted non-slam
type tilting disc check valves manufactured by the Ancher/Darling Valve
Company .

Since al) causes of the event have not been established, previous similar
events cannot be determined at this time. This information will be
provided in a supplement to this report.
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