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On 9/13/00, a licensed operator replaced a position indicating light bulb for a steam jet air ejector (SJAE) inlet steam supply
valve. The SJAE's are part of a balance of plant, non-nuclear safety system. During the bulb replacement a momentary
electrical short was created and caused a protective fuse to blow in the valve control circuit. Although the valve was not in
service while the bulb was being replaced, the affected control circuitry shares a common power supply fuse with the redundant
(in-service) SJAE steam supply valves. Therefore, the fuse also disconnected power from the in-service SJAE steam supply
valves, closing the valves. This caused a lowering main condenser vacuum. The operating crew followed plant procedures for
the lowering condenser vacuum while seeking a replacement fuse. Approximately four minutes later, in response to the
lowering condenser vacuum, the Station Shift Supervisor directed a manual trip of the reactor. The operating crew brought the
plant to a stable shutdown condition following the plant trip. Investigation revealed that the short was caused by the use of an
Incorrect model bulb extraction tool. The short led to a plant trip because of the design of the associated valve control circuitry.
The incorrect model tools were collected and removed from service. The correct model tools were made available. Training on
this event was provided to appropriate plant personnel and included the use of the correct extraction tool. An assessment is
ongoing to determine if a better extraction tool is available. A review of the adequacy of the affected valve control power circuit
design will be performed. All plant safety systems functioned as required to bring the plant to a safe, stable shutdown condition.
Therefore, this event presented no significant increase in risk to public health and safety.
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DESCRIPTION

On 9/13/00, with the plant operating at rated power, a licensed operator replaced the closed indicating light bulb
for a SJAE inlet supply valve located in a control room panel. The SJAE's are part of a balance of plant, non-
nuclear safety system. During the replacement a momentary electrical short was created that caused a protective
fuse to blow in the valve control circuit. Although the subject valve was not in service while the bulb was being
replaced, the affected control circuitry shares a common power supply fuse with the redundant (in-service) SJAE
steam supply valves. Therefore, the fuse disconnected power from the in-service SJAE steam supply valves,
closing the valves. The following timeline describes the sequence of events.

1625 A Licensed operator replaces the light bulb for the shut indication on the out of service SJAE steam supply
isolation.

A spark is noted in or near the light bulb socket.

The operator notes the loss of position indication (both open and closed indicating lights extinguished) on
both the in-service and standby SJAE steam supply isolation valves.

The operating crew notes lowering main condenser vacuum, and enters the VY procedure for a lowering
main condenser vacuum.

The operating crew begins lowering reactor power, consistent with prescribed limits, using reactor
recirculation flow.

1629 The operating crew completes a transfer of plant electrical loads to the off-site power source in accordance
with plant procedures.

The operating crew initiates a manual reactor trip. The main condenser pressure is at an absolute
pressure of 6.5 inches of mercury.

A primary containment isolation of groups 2a, 3, and 5 occurs due to a momentary low reactor water level
caused by the plant trip, an expected plant response.

* Group 2a isolates liquid radioactive waste process lines penetrating primary containment.
* Group 3 isolates primary containment ventilation and purge process lines.
* Group 5 isolates Reactor Water Cleanup system process lines penetrating primary containment.

The operating crew begins execution of the appropriate plant procedures for operating the plant
subsequent to a reactor trip.

1751 Conditions are stable with the plant in hot shutdown. The operating crew reports the plant trip to the
USNRC as a four-hour non-emergency notification.

The cause of the lowering main condenser vacuum was the loss of motive steam to the Condenser Air Removal
System SJAE resulting from the loss of control power to the affected valves when the electrical fuse blew. The
closure of the steam supply valves also caused an air ejector suction valve closure due to the resulting low supply
steam pressure.
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CAUSE

1. The cause of the short, and resulting manual shutdown, was the use of the incorrect model bulb extraction
tool.

2. The short led to a plant trip because of the design of the associated valve control circuitry.

ANALYSIS

Main Condenser Gas Removal System Function

The Main Condenser Gas Removal System is a station power conversion system. Station power conversion
systems are those systems that are required to convert the energy of nuclear generated steam to electrical
energy. A twin-element, two-stage steam jet air ejector is provided to evacuate gases from the condenser during
normal operation. Gases removed from the main condenser by the SJAE's are discharged to the station main
stack through the station Advanced Off-Gas System. Air and other non-condensable gases must be continually
removed to maintain a negative pressure in the main condenser, allowing continued, efficient electric power
generation.

Plant Response to the Loss of Main Condenser Gas Removal System

A loss of function of the Main Condenser Gas Removal System while at power results in the accumulation of non-
condensable gases within the condenser and a lowering condenser vacuum. Continued lowering of condenser
vacuum could eventually result in an automatic closure of steam line valves that control the transmission of steam
from the reactor to the main condenser via the main generator turbine. This feature is designed to assure that the
integrity of the main condenser is not lost due to a condenser overpressure condition. The automatic steam valve
closure would result in an automatic shutdown of the reactor.

During this event, the manual insertion of a reactor shutdown signal, using the manual scram push-buttons,
precluded reliance upon automatic safety features.

The Plant Operating Staff, in response to the lowering condenser vacuum, took actions consistent with station
procedures. Additionally, all plant safety systems functioned as designed to bring the plant to a safe, stable
shutdown condition. Therefore, this event presented no significant increase in risk to public health and safety.

CORRECTIVE ACTIONS

1. The incorrect model tools were collected and removed from service. The correct extraction tools are available
to station personnel.

2. Training on this event was provided to affected plant personnel. Training included the use of the proper
extraction tool.

3. An assessment is ongoing to determine if a better extraction tool is available.

4. A review of the adequacy of the affected valve control power design will be performed.

5. VY will perform a follow-up verification to ensure that similar events have not occured.
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ADDITIONAL INFORMATION

Vermont Yankee has reported no similar events to the USNRC.

IEEE Codes applicable to this event: IL, EJR, PL, FU, ISV, COND, AD, JC, JE, CE, SA, WF

Light Socket Arrangement

The indicating light circuitry contains a light socket, a dropping resistor, and associated wiring. The dropping

resistor serves to develop a voltage potential for the light bulb and to limit the current passing through the

indicating light circuit. For the indicating light to function, the resistor can be physically located in either the power

(hot) side or the neutral side of the circuit. Locating the resistor in the wiring between the hot side and the light

socket would provide a "fault tolerant" circuit. In this arrangement, if the light socket were shorted to ground (as

occurred in this event), the resistor would limit the current through the short, preventing protective actions, such as

blowing a fuse. Placing the resistor in the circuit between the light socket and the common leg would allow a

momentary short in the indicating light socket to draw sufficient current to blow the supply fuse.

The indicating light circuitry for the VY SJAE Steam Supply Valves have the resistors located between the light

socket and the common leg. Therefore, the circuitry is not "fault tolerant."

Bulb Extraction Tool

Because of the physical arrangement of the indicating light socket, an extraction tool is required to remove the

bulb. The extraction tool contains movable metal fingers, which are compressed to grasp the light bulb, and allow

its removal from the socket. The extraction tool is has a mechanical stop (central dowel) designed to abut the top

of the light bulb. This feature should prevent the metal fingers from reaching the metal light bulb components.
The bulb replaced during this event is cylindrical, and contains metal contact surfaces along the socket end of the

bulb. The design of the extraction tool in use at the time of the event .(Figure 1) allowed the metal fingers of the

tool to extend too far along the light bulb, coming into contact with the conducting surfaces of the bulb. The
extraction tool used was the wrong model for the application. The correct model bulb extractor has a shorter
distance between the mechanical stop (dowel) and the end of the metal fingers (Figure 2).

Figure 1 - Incorrect Tool Figure 2. - Correct Tool
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