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CC:
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On March 10, 2003, at approximately 11:37 a.m. CST, the airlock door interlocks on
the 171 foot elevation of the primary containment did not properly function, such that
both the inner and outer doors were unsealed for a period of approximately 36
minutes. At the time, the reactor was operating at 87 percent power in end-of-cycle
coastdown. This event is being reported in accordance with 10CFR50.73(a)(2)(v){(c) as
a condition that could have prevented the primary containment from performing its
safety function. The most likely cause was a misadjustment of the mechanical interlock
cables and / or excessive machining of the interlock cam ratchet. An engineering
evaluation determined that the deflation of both airlock door seals had an insignificant
impact on core damage frequency and large early release frequency. Thus, this event
was of minimal significance with respect to the health and safety of the public.
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REPORTED CONDITION

On March 10, 2003, at approximately 11:37 a.m. CST, the airlock door (**DR**)
interlocks on the 171 foot elevation of the primary containment did not properly
function, such that both the inner and outer doors were unsealed for a period of
approximately 36 minutes. At the time, the reactor was operating at 87 percent power
in end-of-cycle coastdown. This event is being reported in accordance with
10CFR50.73(a)(2)(v){(c) as a condition that could have prevented the primary
containment from performing its safety function.

INVESTIGATION AND IMMEDIATE CORRECTIVE ACTION

The River Bend primary containment is equipped with two personnel airlocks that allow
routine access to the building. The airlocks were originally manufactured by the W. J.
Wooley Co. (model no. 33021 for the 171’ airlock). The design has since been
acquired by Trentec, Inc. The airlocks consist of inner and outer doors separated by a
barrel section. The doors are each equipped with double pneumatic seals. An
interlock system, containing independent mechanical and electrical components, is
designed to maintain the containment function by preventing both doors from being
opened simultaneously. Operating handwheels on each door have an “open” and
“closed” position, as well as an intermediate “equalize” position that opens a valve
across the door boundary and deflates the seals in preparation for opening the door.

At 11:37 a.m., an annunciator in the main control room indicated that the pneumatic
seals on both doors in the airlock were deflated. (The annunciator has a five minute
delay time to prevent spurious alarms during routine operation of the airlocks, thus the
condition had already existed for that time.) An Operator was dispatched to
investigate. At 11:45, he reported that the operating handwheel on each door was
blocked out of the “closed” position by the interlocks. The doors could be closed and
latched, however, the condition of the interlocks prevented inflation of the seals on
either door. Maintenance and Engineering personnel were contacted for assistance,
and found that the interlock mechanisms had failed. The electrical interlock on one
door was bypassed, and at 12:08 p.m., both doors were again closed with the seals
inflated, restoring the safety function of the airlock.

Prior to the airlock failure, a contract employee was attempting to exit the containment
building. Before he moved the inner door handwheel, he checked the indicator lights
that show the status of the doors and seals. However, he did not look through the door
sightglass to see that other persons were inside the airlock. One of the persons inside
the airlock began to operate the handwheel on the outer door. The person at the inner
door, seeing the green light indication and without looking through the sightglass,
began simultaneously turning the handwheel on the inner door.
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The person on the outer door reached “equalize” position first. Alarm sequence report
data indicates that the person at the inner door reached the “equalize” position closely
thereafter. As the person at the outer door began to turn the handwheel, the electrical
interlock apparently malfunctioned and delayed its actuation long enough for the inner
door handwheel to be turned to the “equalize” position. Debris was later found on the
microswitch that actuates the electrical interlock, causing the microswitch (**33**) to
momentarily stick. The microswitch was cleaned and lubricated.

As the person at the inner door began to turn the handwheel, its electrical interlock
mechanism actuated normally, locking the handwheel on the outer door out of the
“closed” position, since the individual at the outer door had paused at the “equalize”
position to allow the seals to deflate. The mechanical interlock mechanism should
have immobilized the inner door handwheel in the “closed” position as the outer door
handwheel was turned. The mechanical interlock mechanism malfunctioned, so that
the inner door handwheel was able to be turned past the point where the interlock
pawl could have stopped the rotation. Subsequent inspection found that the
mechanical interlock mechanism, activated by the outer door, did not actuate at the
point in rotation that should have engaged the interlock. As the inner door hand wheel
was turned, the mechanical interlock appeared to operate normally. However, the
outer door handwheel was already at “equalize” position so the cam gear teeth that
immobilize the hand wheel were out of position, rendering the interlock ineffective.
This created the condition the Operator found when he arrived to investigate the
alarms.

The electrical interlock was cleaned and the mechanical interlock was adjusted to
ensure proper engagement and function. The post maintenance and surveillance tests
were performed satisfactorily and the door was returned to service prior to the
refueling outage. Following the refueling outage, an additional detailed inspection of
the mechanical and electrical interlock components was performed. The mechanical
interlock cam was replaced, and the mechanical cables were adjusted. The airlock
surveillance test was then performed to verify operability of the interlocks.

CAUSAL ANALYSIS

The most likely cause was a misadjustment of the mechanical interlock cables and / or
excessive machining of the interlock cam ratchet during previous corrective
maintenance. This apparently caused the mechanical interlock to fail to actuate within
the required arc of motion of the handwheel on the inner door.
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A contributing factor was the test methodology used to verify operability of the airlock
following maintenance. The surveillance test procedure directed that each door, in
turn, be fully opened prior to testing the opposite handwheel. The procedure did not
verify the ability of the mechanical interlock to actuate correctly in the event of near-
simultaneous movement of the handwheels combined with the previously discussed
condition of the cam ratchet and cables. Though these conditions are not likely to
occur simultaneously, an improvement has been made to the procedure.

CORRECTIVE ACTION TO PREVENT RECURRENCE

The airlock surveillance test procedure has been revised to increase the sensitivity of
the test and make it capable of detecting any similar misadjustment of the interlock -
cables or excessive cam ratchet wear.

PREVIOUS OCCURRENCE EVALUATION

A review of Licensee Event Reports since January 1996 found no records of a similar
event.

SAFETY SIGNIFICANCE

An engineering evaluation determined that the defiation of both airlock door seals had
an insignificant impact on core damage frequency and large early release frequency.
Thus, this event was of minimal significance with respect to the health and safety of
the public.

(NOTE: Energy Industry Component Identification codes are annotated as (¥*XX**).)
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