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At approximately 1345 hours on September 22, 1999, it was determined that the 24 inch inboard Drywell Air
Purge isolation valve had failed a Local Leak Rate Test (LLRT). The measured leakage rate exceeded the
Technical Specifications (TS) limit of 0.05La. With the limit exceeded, TS require the affected valve to be restored
to operable status within 24 hours, otherwise a plant shutdown is required. In addition, the outboard Drywell Air
Purge isolation valves were deactivated in the closed position within four hours as required by TS. At 1345 hours
on September 23, 1999, the 12 hour TS shutdown action was invoked. Since the inboard valve cannot be repaired
during plant operation, a plant shutdown was initiated at approximately 1600 hours on September 23, 1999. A one
hour notification of initiation of a TS required plant shutdown was made in accordance with 10 CFR
50.72(b)(1)(i)(A). A Notice of Enforcement Discretion (NOED) was requested and verbally granted on September
23, 1999 and the shutdown was terminated. A blind flange was installed over the accessible 24 inch outboard
isolation valve. Subsequently, inspection troubleshooting during the Seventh Refueling Outage determined the
cause of the LLRT failure was improper limit switch adjustment following valve seat ring replacement during the
Sixth Refueling Outage. At 0145 hours on September 24, 1999, plant operation continued under the provisions of
the NOED, with the inoperable Drywell Air Purge inboard isolation valve, beyond the time permitted by TS.
However, operation under a NOED is reportable in accordance with 10 CFR 50.73(a)(2)(i)(B) as a condition
prohibited by TS.
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Initial Plant Conditions:

Operational Condition 1 (Power Operation)
Reactor Power 97 Percent
Reactor Pressure 1024 psig
Reactor Temperature 540 degrees Fahrenheit

Description of the Occurrence:

On September 22, 1999, a Local Leak Rate Test (LLRT) was performed for the Drywell Air Purge [VB]
penetration (X-26), as required by Technical Specification (TS) 3/4.6.1.8, Drywell and Suppression Pool
Purge System. This penetration has three containment isolation valves [ISV] that are tested concurrently.
The inboard isolation valve is a 24 inch butterfly valve. There are two outboard isolation valves: a second
24 inch butterfly valve which is open directly to the secondary containment; and, a ten inch butterfly valve
which connects to the nitrogen supply. These valves all have resilient seals. Penetration X-26 is used to
inert the primary containment with nitrogen, or purge the containment with air. The LLRT for this
penetration is accomplished by pressurizing the penetration between the inboard and outboard isolation
valves and measuring the total leakage from the penetration.

At approximately 1345 hours on September 22, 1999, it was determined that the inboard isolation valve had
failed the LLRT. The measured leakage rate exceeded the specified limit, 0.05 La (14.87 scffh). With the
specified leakage rate exceeding the TS limit, TS 3.6.1.8 requires that the affected valves be restored to
operable status within the 24 hours or the plant placed in at least hot shutdown within the next 12 hours and
in cold shutdown within the following 24 hours. At approximately 1447 hours on September 22, 1999, the
Drywell Air Purge outboard isolation valves were deactivated in the closed position, satisfying the
requirement of TS 3/4.6.3, Primary Containment Isolation Valves.

At 1345 hours on September 23, 1999, the 12 hour shutdown Action of TS 3.6.1.8 was invoked. At
approximately 1600 hours, a plant shutdown was initiated in accordance with TS 3.6.1.8, with power being
reduced from 97 percent to approximately 91 percent. At 1647 hours, a one hour notification of initiation of a
TS required plant shutdown was made in accordance with 10 CFR 50.72(b)(1)(i)(A),Event Number 36217. At
approximately 1730 hours, NRC verbally granted a Notice of Enforcement Discretion (NOED), permitting
continued plant operation with the inoperable Drywell Air Purge inboard isolation valve. Reactor power was
returned to 97% at approximately 1830 hours. At 0145 hours on September 24, 1999, plant operation continued
under the provisions of the NOED, with the inoperable Drywell Air Purge inboard isolation valve beyond the
time permitted by TS 3.6.1.8 for an inoperable purge isolation valve. However, operation under a NOED is
reportable in accordance with 10 CFR 50.73(a)(2)(i)(B),as a condition prohibited by TS.
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Cause of the Occurrence:

The cause of this event is improper limit switch adjustment following valve seat ring replacement during the
Sixth Refueling Outage (RF06) in the autumn of 1998. When the LLkT was initially performed on
September 22, 1999, the penetration leaked at a rate of 26.7 scfh. Based on direct observation of the outboard
24 inch butterfly valve, and observation of an open three quarter inch vent connection upstream of the ten inch
valve, test personnel determined that the penetration failed its LLRT due to seat leakage through the 24 inch
inboard valve. Subsequently, the 24 inch inboard valve, was stroked with the penetration slightly pressurized
in an attempt to clear the sealing surfaces of any debris that may have been causing the observed leakage. The
LLRT was performed again, and the leakage from penetration X-26 increased to 82.85 scfh. Since the only
evolution performed between the two LLRTs was the stroking of the 24 inch inboard valve, it was surmised
that the leakage is attributable to the 24 inch inboard valve. Visual and audio inspections (utilizing Snoop to
aid in leak detection) for leakage were made during both LLRTs by qualified inspectors, at the exposed side of
the 24 inch outboard valve, and at the vent connection upstream of the outboard ten inch valve. These
inspections confirmed that there was insignificant leakage at the outboard valves relative to the measured
leakage rates and substantiated the assessment that the outboard isolation valves are tight.

As required by the NOED, this penetration was scheduled for testing at an increased frequency and was tested
on November 4, 1999. The leakage result on this date was 123.75 scflh. During this test the two

outboard valves were checked for any sign of leakage. As during previous tests the leakage past the outboard
valves was insignificant, even though the overall leakage had increased. This further substantiated that the
leaking valve was the inboard isolation valve. As a result of the increasing leakage trend of penetration X-26
and total containment leakage approaching 0.6 La., the outboard isolation valves were individually tested.
This allowed the true minimum leak path for penetration X-26 to be determined. On December 7, 1999, the
outboard valves were individually tested and the measured minimum path leakage was 0.23 7 scfh.

Review of LLRT and maintenance records did not indicate any adverse trend for this penetration. Results of
previous tests indicate that the penetration leakage has been between approximately 0.6 scfh and 1.75 scfh since
October of 1998 (four tests) so that failure of the 24 inch inboard valve was not anticipated. The valve seat ring
had been replaced during RF06. The replacement valve seat rings were a new design utilizing a hard plastic
instead of soft rubber. This harder seat ring made limit switch setup critical to valve closure, requiring tight
tolerances for disc position. Because the valve passed its LLRT, the limit switch adjustment, which had been
performed using a generic procedure for the valve type, was not questioned. The improper limit switch
adjustment allowed the valve disc to move beyond the seating surface causing increased wear. Because these
two inboard valves are unique in that they use a motor operator, the limit switches should have been set to allow
inertia to carry the valve disc into the harder seat on closure. Failure to recognize the need to more accurately
set the limit switches was the cause of the LLRT failure.
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Analysis of the Occurrence:

This event had no adverse impact on the health and safety of the public. The overall primary containment leakage
allowed by TS 3.6.1, Containment Integrity, is 0.6 La (178 scfh). La is the overall containment leakage assumed
for the evaluation of radiological consequences of postulated accidents considered in the Updated Final Safety
Analysis Report (UFSAR). The results of the accident analyses presented and the UFSAR were judged to be
acceptableprovided that La is not exceeded. The TS are conservative relative to the UFSAR analyses by further
limiting the maximum allowed containment leakage to 0.6 La. Tests are routinely performed to verify that the
measured leakage does not exceed the TS limit. Most tests are LLRTs of individual containment penetrations.

Two methods are permitted to evaluate LLRT results, depending on when the test is conducted. The maximum
path leakage method is used during scheduled outages, such as refueling outages, to verify that the as-left
containment leakage is within the TS limit. During routine LLRTs conducted during plant operation, use of the
minimum path leakage method is permitted by regulatory guidance for implementation of 10 CFR 50,
Appendix J, Primary Containment Leakage Testing for Water Cooled Power Reactors, Option B, Performance
Based Requirements.

The maximum path leakage is the maximum leakage rate that can be attributed to a specific penetration leakage
path (inboard or outboard valves). The maximum path leakage is the larger, not the total leakage through two
valves in series, the typical configuration of most containment penetrations. The minimum path leakage is the
minimum leakage that can be attributed to a specific containment penetration. The minimum path leakage is the
smaller of the individual leakage rates for the inboard and outboard isolation valves. In practice, the minimum
path leakage is one-half of the total measured leakage rate for a penetration, when the penetration is pressurized
between the inboard and outboard barriers.

Prior to the September 22, 1999 LLRT of Penetration X-26, the known maximum path leakage for the primary
containmentwas 67.28 scfh. The maximum path leakage for Penetration X-26 from the September22 LLRT
was 82.85 scfh. The total maximum pathway leakage following the PenetrationX-26 LLRT was 150.13 scfh,
leaving a margin of 27.87 scfh to the 0.6 La TS limit (178 scfh). These results were reported in Detroit Edison's
September 24, 1999 request for a NOED. Subsequently, the results of LLRTs of other purge and vent valve
penetrations, performed on September20 and 22, 1999, were factored into the total maximum pathway leakage.
This resulted in the total maximum path leakage being adjusted to 149.0 scfh, leaving a margin of 29.0 scfh to
the 0.6 La TS limit (178 scfh).

Use of the maximum path leakage method is conservative because the second isolation valve is not credited as a
leakage barrier. However, use of the minimum path leakage method is appropriate, and is permitted since these
LLRTs were performed during normal operation. The minimum path leakage method results in a 104.79 scfh
margin to the 0.6 La TS limit. Therefore, this event had no adverse impact on the health and safety of the public
because there is significant margin to the 0.6 La TS limit (178 scfh).
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Corrective Actions:

On September 22, 1999, the Drywell Air Purge outboard isolation valves were deactivated in the closed
position, satisfying the requirements of TS 3/4.6.3, Primary Containment Isolation Valves. Because the 24
inch inboard valve could not be repaired until the next plant shutdown, a NOED was requested and verbally
approved on September 23, 1999 to permit continued operation with the 24 inch inboard isolation valve
exceeding its specified leakage rate, until the next plant shutdown when the valve could be repaired. The
NOED was formally granted by NRC letter to Detroit Edison dated September 24, 1999. The NOED was in
force until the NRC approved an exigent license amendment. The license amendment, which was requested
on September 24, 1999, was to implement the conditions of the NOED in the TS. The license amendment
was approved on October 19, 1999. On September 25, 1999, in conformance with the conditions of the
NOED, a blind flange was installed on the 24 inch outboard isolation valve providing an additional leakage
barrier. In addition, the penetration was leak tested and the integrity of the outboard valves was qualitatively
verified at a 45-day frequency, and the isolation valves verified to be deactivated in the closed position
every 31 days. The valve was repaired during RF07 and LLRT results were satisfactory.

Additional Information:

A. Component Data

Component:
Description:
Manufacturer:
Model Number:

Drywell Air Purge Inboard Isolation Valve
24 inch Butterfly Valve
Neles-Jamesbury
24-8222EX MOD. A

B. Previous Similar Events

There were no previous similar events within the last five years.


