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On 3/14/2000 at 1318 EST, Unit 2 was in the refuel mode with the reactor vessel disassembled and flooded to
accommodate refueling operations. At that time, a local leak rate test (LLRT) was being performed which
resulted in inadvertently applying air pressure to a sensor that detects high pressure in the drywell. As a result
of this signal, several engineered safety features associated with high drywell pressure were actuated, including
the drywell floor drain isolation valve in the primary containment isolation system.

The event was caused by misleading notes on drawings which resulted in two conflicting equipment clearances
being established simultaneously. The effect of these two clearances was to open the valve in the instrument line
leading to the drywell pressure instrument. With this valve open, the air pressure applied to the valve for the
LLRT was sensed in the instrument, resulting in the trip of the associated logic.

Corrective actions for this event will include revising the appropriate drawings, reviewing drawings for similar
conditions, and revising the LLRT procedure to require that relay logic downstream of the affected pressure
sensor be disabled before performing a leak rate test. These actions will be completed on both operating units
before the next scheduled refueling outage.
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PLANT AND SYSTEM IDENTIFICATION

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

DESCRIPTION OF EVENT

On 3/14/2000 at 1318 EST, Unit 2 was in the refuel mode with the reactor vessel disassembled and the
reactor cavity flooded to accommodate refueling operations. At that time, work involving the reactor
protection system (RPS, EIIS Code JC) was in progress, and a clearance had been installed to de-energize
part of the RPS power supply bus. This resulted in signals being present in several different logic systems
including scram logic and primary containment isolation system (PCIS, EIIS Code JM) logic.
Concurrently, local leak rate testing (LLRT) was in progress involving an air-operated valve (2E I-F041D)
in an instrument line penetrating the primary containment. This valve was to have been closed per a
clearance. When personnel performing the LLRT pressurized the line leading to 2E1 l-FO4ID, the drywell
pressure instrument in this line tripped. It was later discovered that valve 2E1 I-FO41D was open, which
allowed test pressure to reach the instrument. Since this trip occurred in the channel opposite the RPS
clearance, a full scram signal was completed. Also, a partial PCIS isolation signal was generated.

Main control room personnel observed an annunciator alarming on high pressure in the drywell and noted
that a full scram signal had been received and that three valves had automatically closed in the primary
containment isolation system. The full scram signal had no effect on reactivity because all the control rods
had previously been inserted into the core in support of the refueling outage. The extent of the equipment
actuations was determined by a post-event review of data recordings on the Safety Parameter Display
System (SPDS, EIIS Code IQ).

Although the high drywell pressure signal was invalid, affected plant systems responded per design given
the introduction of this signal into the logic. The systems affected by this event were RPS, both units'
secondary containment isolation and standby gas treatment systems (EIIS Code BH), and three primary
containment isolation valves. The affected valves were a vacuum breaker outboard isolation valve in the
steam line leading to the high pressure coolant injection system (HPCI, EIIS Code BJ), an outboard
isolation valve leading to the post-accident sampling system (PASS, EIIS Code IP), and the outboard
isolation valve for the drywell floor drain (EIIS Code IJ). The penetrations involving PASS and HPCI were
already isolated prior to the event because their inboard isolation valves were already closed. The valves
responded per design given the signal generated by the drywell pressure instrument. Because the plant was
in a refueling outage at the time and the involved systems and valves were not needed for plant operation,
the affected valves were left in the isolated position. The affected ventilation systems were secured. There
were no other actuations or consequences of this event.
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CAUSES OF EVENT

This event resulted from a combination of misleading drawings and by misleading notes on drawings. A
contributing cause was inadequate coordination between two clearances.

Misleading notes on drawings caused this event by leading clearance personnel to believe that valve 2E4 1 -
F04lD could be de-energized and isolated from its air supply without changing its position, regardless of
whether it was in the open or closed position. Although the valve design will allow the valve to fail as-is in
the closed position over a short time period, it is air-operated with a spring return to the open position.
Hence, its position will not remain unchanged indefinitely if it is isolated electrically and pneumatically
while in the closed position. Valve 2E1 1-FO41D is associated with two pneumatic solenoid valves, 2E11-
F219 and 2E 11 -F220, which supply a third "switching" valve which provides the pneumatic control
pressure to 2E1 1-FO41D. Per plant piping and instrument drawing H-26014, electrical elementary diagram
H-27651, and plant electrical load list A-20182, de-energizing this solenoid and switching valve
arrangement should cause 2E41-F041D to fail as-is. For short term power failures this is true; however, the
arrangement is necessarily susceptible to some degree of pneumatic leakage on the control pressure side.
The solenoid and switching valve arrangement per design ensures that this leakage will result in the valve
returning to the open position to ensure the operability of the drywell pressure instrument. This was not
made clear on the drawings referring to the valve.

The unclear drawing notes contributed to a lack of coordination between two clearances. The LLRT was
performed on valve 2E1 I-FO41D under clearance 2-00-174 which closed this valve by placing the control
switch in the closed position and tagging the switch. This method of closing the valve was essential for
preserving the validity of the LLRT. Subsequently, clearance 2-00-360 was released to de-energize
solenoid valves 2E1 I-F219 and 2E1 1-F220 under the mistaken expectation that 2E1 I-F04ID would not be
affected. Since the valve was expected to maintain the closed position after the clearance was installed,
there was less perceived risk of inadvertent system interactions and consequently the scope of background
research was less extensive than it otherwise would have been.

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

This event is reportable per 10 CFR 50.73 (a)(2)(iv) because an event occurred that resulted in the
unplanned actuation of an engineered safety feature. Specifically, an invalid signal was generated during an
LLRT which caused the equipment actuations previously described in this report, one of which is required
to be reported to the NRC, namely, the closure of the drywell floor drain isolation valve.

The drywell floor drain isolation valve is part of the primary containment isolation system (PCIS). The
PCIS is designed to isolate lines penetrating containment when conditions indicate the possibility of a leak
from the reactor coolant system into the containment. PCIS valves are divided by design into several
groups. The valve involved in this event is known as a "Group 2" valve. Valves in the Group 2 PCIS are
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generally those valves open to the drywell atmosphere but which do not communicate directly with the
reactor coolant system. The drywell floor drain is also part of the primary containment leakage detection
system (EIIS Code IJ). When minor equipment leakage inside primary containment occurs, it will collect
in the floor drain which is periodically emptied to the radwaste building for treatment. In the event that the
primary containment needs to be isolated, such as when high drywell pressure occurs, the drywell floor
drain isolation valve will automatically close to prevent postulated fission products from escaping.

In this event, an invalid signal was received indicating the presence of high pressure in the drywell. All
affected systems, including the drywell floor drain valve, responded per design given this signal. Had this
event occurred under other operating conditions, the drain would have closed in the same manner. In
addition, other valves in the Group 2 PCIS would have closed as well.

Valve 2E1 1-FO4ID and similar valves in similar penetrations were designed generally to comply with Atomic
Energy Commission Regulatory Guide 1.11 (March 1971) for instrument lines penetrating primary containment.
The design for valve 2E 11 -F04 1 D will permit the valve to remain temporarily in the closed position on loss of
power or pneumatic pressure, although as discussed previously, it cannot stay in the closed position indefinitely
under these circumstances. This valve is normally open in plant operation and has no automatic isolation
function. Per Hatch Unit 2 Final Safety Analysis Report (FSAR) section 6.2.4.3.3.2, the instrument served by thi
valve has an important function during and after a hypothetical accident, namely, to measure drywell pressure.
Thus, the design preference for positioning this valve is to the open position. In the unlikely event of a failure o
the valve such that it needed to be closed but drifted open, a restricting orifice in the instrument line would limit
releases to the secondary containment ensuring that 10 CFR 100 limits were not violated.

Based on this analysis, it is concluded that this event had no adverse impact on nuclear safety. This
analysis applies to all operating conditions.

CORRECTIVE ACTIONS

The following actions affect Unit 2 only and must be completed prior to the next scheduled refueling
outage:

1. Appropriate plant drawings will be revised to explain the failure modes of valves 2E 11 -F04 1 A/B/C/D
upon loss of power or control signal. These include piping and instrument diagram H-26014,
elementary diagram H-27651, and plant electrical load list A-20182. Refer to Attachments A, B, & C.

2. Other air-operated PCIS valves designated "fail as-is" will be reviewed to determine whether similar
drawing notes exist for those valves. If any problems are found, they will be corrected as they are
identified. No such valves exist on Unit 1.

NNRC Form 366A m(0-19a98
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3. The appropriate steps in procedure 42SV-TET-001-2S, "Primary Containment Periodic Type B and
Type C Leakage Tests," will be revised to require that the logic downstream of drywell pressure sensors
be disabled before testing valves 2E 11 -F04 1 A-D.

4. To address the clearance coordination issues, a review will be performed on previous events associated
with ESF actuations that appear to have resulted from clearance coordination problems. Additional
actions may be taken as necessary as a result of this review. This review will be completed by
September 1, 2000.

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: One event has been reported in the past two years in which drawing problems
led to clearance problems and an unexpected actuation of engineered safety features. This event was
reported in LER 50-321/1999-001. In that event, a piping diagram for the plant's instrument air system
failed to state that closing a certain valve would isolate the scram air header. Consequently, when the
valve was closed per the clearance, the scram air header was depressurized resulting in the scram
discharge volume vent and drain valves closing. When the volume filled due to normal control rod
drive (EIIS Code AA) leakage, an automatic scram resulted. The corrective action for that event was
revising the drawing. Revising the instrument air drawings in this manner would not have prevented
this event because the involved components, logic, and drawings were unique to each event.

ulna ~ ~ - ---- Ie ananoNHC Form 40bA b0-1V!B])



N'

VALVE NO. RMS SV-A SV-B
2Ell-FO41A 2H11-P657 SV-F213 SV-F214
2Ell-FO41B 2H11-P654 SV-F215 SV-F216
2Ell-FO41C 2H11-P657 SV-F217 SV-F218
2E 1 1-F041 D 2H 11 -P654 SV-F219 SV-F220
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PMTCF LOAD LIST A-20182 REV. 17 MPL 2R25-S065

LOCATION: 130'Control Bldg. - RPS MG Set Room SHEET 15 of 34

BREAKER 15 Continued Am &/t0cm C
21. Loss of power to 2E11-F215 and 2E11-F216, Controlling Valves for Air Operated Valve

2E1 1-F041B, Drywell Pressure Sensing Line Isolation Valve. 2E11-FO41B fails as is.

22. Loss of power to indicating lights for 2E1 -FO41B on panel 2H1 1-P654.

23. Loss of power to 2E1 -F219 and 2E I-F220, Controlling Valves for Air Operated Valve
2E1 -FO4lD, Drywell Pressure Sensing Line Isolation Valve. 2E11-F041B failsai

24. Loss of power to associated indicating lights for 2E1 I-F04ID on panel 2H1 -P654.

25. Loss of power to 2T48-R613B, Flow Indicating Controller on panel 2H I-P654 resulting in
the loss of control of 2T48-F1 12B, Drywell/Torus Post LOCA Nitrogen Makeup Flow Control
Valve.

26. Loss of power to 2T48-NO14B, Nitrogen Make-up Flow Indicating Transmitter locally
mounted.

27. Loss of power to 2T48-R614, Drywell and Torus Make-up Flow Recorder on panel
2H11-P654.

28. Loss of power to 2T48-R615B, Flow Indicating Controller on panel 2H1 1-P654 resulting in
the loss of control of 2T48-F336B, Drywell Ventilation Exhaust Flow Control Valve.

29. Loss of power to 2T48-NO17B, Drywell Vent Flow Indicating Transmitter locally mounted.

30. Loss of power to 2T48-R619, Drywell Vent Flow Recorder on panel 2H11 -P654.

31. Loss of power to 2T48-R616B, Flow Indicating Controller on panel 2H1 1 -P654 resulting in
the loss of control of 2T48-F337B, Torus Ventilation Exhaust Flow Control Valve.

32. Loss of power to 2T48-N018B, Torus Vent Flow Indicating Transmitter locally mounted.
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Please contact Steve Reed, ext. 2910 or beeper 844. Thanks!
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