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On 3/27/2000 at 0800 EST, Unit 2 was in the Refuel mode with the reactor vessel head in place with the
head bolts not yet tensioned. At that time, the plant engineer responsible for local leak rate testing (LLRT)
on primary containment isolation valves (PCIVs) determined that two secondary containment bypass
valves, 2G1 1-F003 and 2G11-F004, had failed their associated LLRT. Both valves are located in the same
penetration which exits the drywell floor drain sump. The valves are classified as secondary containment
bypass valves as the drain piping is routed to the Radwaste Building which is not inside the secondary
containment and, consequently, not served by the standby gas treatment system. The cause of the failure of
valve 2G11-F004 was foreign material intrusion. A nylon tie-wrap and a piece of paper were found on the
valve seat upon disassembly. The cause of the failure of 2G1 I-F003 could not be conclusively determined.
The possibility could not be ruled out that foreign material also caused the failure of 2G11-F003.
Corrective actions for this event included removing the foreign material from 2G1 I-F004, adjusting the
pneumatic operator on 2G1 1-F003, re-testing the valves, and performing cleaning and inspections to
ensure that measures taken for foreign material exclusion were as effective as possible to preclude further
intrusion of objects which could affect operation of the PCIVs.
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor
Energy Industry Identification System codes appear in the text as (EIIS Code XX).

DESCRIPTION OF EVENT

On 3/27/2000 at 0800 EST, Unit 2 was in the Refuel mode with the reactor vessel head in place but the
head bolts not yet tensioned. At that time, the engineer responsible for local leak rate testing (LLRT)
reported to licensed personnel that the Unit 2 drywell penetration leading from the drywell floor drain sump
had failed its LLRT requirements. This penetration contains two valves, 2G1 I-F003 and 2G1 I-F004, and
leads from the drywell floor drain sump through the secondary containment to the Radwaste Building (EIIS
Code NE). Because the piping terminates in an area not served by the standby gas treatment (SGT, EIIS
Code BH) system, these valves are designated as "secondary containment bypass valves." These valves are
the subject of special leak rate leak rate limitations per Unit 2 Technical Specifications surveillance
requirement 3.6.1.3.10.

When the LLRT was performed on 2G1 1-F003, the valve failed to pressurize at a flow rate of greater than
30,000 actual cubic centimeters per minute (ACCM). Hence, the actual leakage rate could not be measured.
When valve 2G1 1-F004 was tested, the initial leakage rate was 7520 ACCM as compared to a leakage limit
of 544 ACCM for all secondary containment bypass valves. Therefore, the leakage through this penetration
was 7520 ACCM, which exceeded the allowable for all valves tested under this surveillance requirement.

CAUSES OF EVENT

The cause of the failure of valve 2G1 1-F004 was determined to be foreign material that came to rest on the
valve seat, preventing the valve from getting to the full-closed position. This material consisted of one nylon
tie-wrap and a piece of paper. Investigators were not able to determine the source of the material because
these are common materials used in many different kinds of work in areas whose drainage passes through
these valves. When the material was removed and the valve was re-tested after assembly, it showed no
leakage.

The cause of the failure of 2G1 1-F003 could not be conclusively determined. The pneumatic valve actuator
was adjusted to increase the spring force from 23.5 lbf to 28 lbf, and this adjustment involved stroking the
valve several times. Upon re-test, the valve showed zero leakage. SNC valve technicians do not believe
that increasing the closing force accounted for the dramatic change in performance; therefore, it is
considered more likely that a piece of foreign material was under the valve seat and was moved by stroking
the valve. It is probable that the material originated in the drywell and entered the sump through the floor
drain system. It is possible, though less likely, that the material could have entered the piping through a
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common connection with the reactor building sump and moved to the valve area. This is considered less
likely, however, because check valves in the drywell floor drain piping prevent flow from moving toward the
drywell

After both valves were initially tested with the results as previously stated, valve 2G11-F003 was stroked
several times in the process of improving the bench set on the spring in the pneumatic actuator.
Subsequently, valve 2G1 1-F004 was re-tested and showed significantly worse performance than was
observed during the initial as-found test. Therefore, it is believed that the foreign material was initially under
the valve seat of 2G1 I-F003, and during valve maintenance it migrated to 2G1 1-F004 where it was found
upon disassembly.

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

This event is reportable per 10 CFR 50.73 (a)(2)(ii) because an event occurred which resulted in one of the
plant's principal safety barriers being degraded. Specifically, the primary containment isolation function
involving secondary containment bypass valves was found not to satisfy the leakage requirements of
Technical Specifications surveillance requirement 3.6.1.3.10.

The function of the primary containment is to isolate and contain fission products released from the reactor
primary system following a design basis accident (DBA) and to confine the postulated release of
radioactive material. The primary containment consists of a steel vessel which surrounds the reactor
primary system and provides a barrier against the uncontrolled release of radioactive material to the
environment. Some leakage from the primary containment is assumed to occur, although the majority of
the leakage is assumed to be released into the secondary containment. The total allowable leakage rate for
the primary containment is designated La and is equal to 1.2 percent by weight of the contained air volume
per day. For Plant Hatch Unit 2, this equates to a total allowable leakage of 36,244 ACCM, most of which
is assumed to occur within the secondary containment where it will be treated by the SGT system before
being released at an elevated point through the main stack (EIIS Code VL). However, some small amount
of leakage is assumed to occur outside secondary containment where it is released without being treated by
the SGT system. Valves located in primary containment penetrations whose pipes lead outside the
secondary containment are potential sources of such untreated leakage, so these valves are termed
"secondary containment bypass valves." Since the atmospheres in such areas would not be filtered by the
SGT system, the allowable leakage through these valves is specifically addressed by the Technical
Specifications, and is limited to a total of 544 ACCM. The leakage rates measured in this event were
greater than this amount.

The allowable leakage for secondary containment bypass valves was established using conservative
licensing basis evaluation methods in accordance with NRC Regulatory Guide 1.3. These methods
conservatively assume that the postulated accident results in fuel damage with 100 percent of the core
noble gas activity and 50 percent of the iodine activity released. Consequently, the actual measured
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leakage of the valves identified in this report would likely have resulted in exceeding the values set forth in
10 CFR 100 during a postulated design basis accident that assumes fuel damage per NRC Regulatory
Guide 1.3.

The Final Safety Analysis Report (FSAR) for Plant Hatch Unit 2 designates the DBA as the break of a
reactor recirculation system (EIIS Code AD) pipe which results in the rapid depressurization of the reactor
vessel to the primary containment. However, the FSAR analysis shows that, for such an accident, resulting
peak fuel cladding temperatures would be less than those required to produce damage to the fuel. The
plant-specific SAFER/GESTR analysis for this accident scenario shows that no damage to the fuel cladding
would occur even if additional failures are postulated, such as failures of certain power supplies and certain
low pressure emergency core cooling systems. Therefore, by this analysis, the only radioactive materials
present in the released coolant would be those already present due to normal operation and the small
additional amount of contaminated or activated crud released from vessel internals and primary system
piping during the initial stages of the transient. If it is conservatively assumed that all reactor coolant
released into the primary containment drains through valves 2G1 1-F003 and 2G1 1-F004 into the Unit 2
Radwaste Building where is it released to the environment (neglecting plateout), this would represent an
unfiltered, ground level release of all the radioactive materials present in the coolant at the time of the
accident. Under these extremely conservative assumptions, calculations performed by the
Architect/Engineer show that the dose rate at the site boundary would still be very much less than the limits
prescribed by 10 CFR 100.

CORRECTIVE ACTIONS

1. Both valves 2G1 1-F003 and 2G1 1-F004 have been given appropriate maintenance and testing and have
passed LLRT. This action is complete.

2. The drywell floor drain sump has been cleaned and inspected to ensure no foreign materials remained in
it which could hinder operation of the PCIVs. This cleaning included the "subpile" room beneath the
reactor. This action is complete.

3. Check valves 2G1 1-FOOlA and 2G1 1-FOO1B, which are upstream of the PCIVs in their respective lines,
have been breached and inspected to ensure that no foreign materials remain inside these valves. No
foreign materials were found. This action is complete.

4. The drywell was cleaned and inspected prior to the end of the refueling outage. This action is complete.

5. In future drywell entries when work is performed which poses the risk of generating foreign material that
could impede operation of the floor drain sump valves, a fine mesh will be placed over drywell floor
drain gratings.
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ADDITIONAL INFORMATION

1. Other Systems Affected: No systems were affected by this event other than those which have already
been mentioned in this report.

2. Failed Components Information: No failed components contributed to or resulted from this event.

3. Commitments Information: This report does not create any permanent licensing commitments.

4. Previous Similar Events: Two events have been reported since 1995 involving similar failures of
secondary containment bypass valves. These events are described in LER 50-366/1995-004, dated
11/08/1995, and 50-366/1997-003, dated 04/22/1997. The corrective actions for the 1995 event
included refurbishing 2G1 I-F003 and replacing 2G1 1-F004 with a new valve of identical design. The
corrective actions for the 1997 event included a major design change in which gate valves were replaced
with the current globe valves and the piping configuration was altered to provide a better orientation for
the valve operators. These corrective actions would not have prevented this event because the valves
could not provide satisfactory isolation performance with foreign material on the valve seats regardless
of valve design or orientation.
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