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On September 24, 1990, maintenance personnel noticed that coil unit mounting
brackets were not properly installed on the fan side of the Service Water System
(8W) Switchgear Room Unit Coolers 2VUC-2B and 2VUC-2D. A subsequent inspection
conducted on September 26, 1990, revealed that mounting brackets were installed
on the filter side of the coil units; however only three bolts instead of the
required eight bolts were installed. Based on information available at the time
of discovery of this condition, it was concluded that the coils might fail
during a design basis seismic event. The affected coolers were drained until
proper bolting was installed. The condition appears to have originated with
maintenance performed in April, 1985, involving replacement of the coil units.
The root cause of the condition was determined to be inadequate work
instructions describing proper bracket and bolt installation. On November 29,
1990 subsequent engineering analyses were completed which indicate the coils
would have remained structurally intact during and following a seismic event,
Based on this information ANO does not consider these discrepancies to be
reportable.
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Plant Status

At the time of discovery of this condition on September 24, 1990, Arkansas
Nuclear One, Unit Two (ANO-2) was operating at 100 percent of rated tiarmal
power. Reactor Coolant System (RCS)[AB] pressure was approximately 2250 psia
and RCS average temperature was approximately 580 degrees Fahrenheit.

Event Description

On September 24, 1990, at approximately 0800 hours, maintenance personnel
performing a rout 'ne Preventive Maintenance (PM) inspection of Engineered Safety
Features (ESF) eleci.'~al switchgear room unit coolers noticed that mounting
bracket bolts were missing from the fan side (air outlet) of the cocling ceil
for unit cooler 2VUC-2B. Also the mounting bracket and bolts were discovered to
be missing from the fan side of the cooling coil on cooler 2VUC-2D, These
units, manufactured by American Air Filter (AAF) are model H-9-LPAC-YA air
handing units. They are supplied with cooling water from the Service Water
System (SWS) [BI). Switchgear Room 2100 is normally cocled by coolers 2VUC-2A
and 2VUC-2B, while Switchgear Room 2101 is normally ccoled by coolers ?2VUC-2C
and 2VUC-2D,

Upon discovery of this condition the vendor was contacted to discuss the
mourting requirements for the cooling 2nils The AAF representative stated that
the coils were seismically qualified based only on the air filter side mounting
hardware being in place. Following these discussions a job order was issued to
inspect the filter side (air inle*) of the colls to verify that proper mounting
hardware was installed. On September 26, 1990, this inspection was conducted,
The inspnction revealed the proper mounting brackets were present; however, only
three self-tapp.iag bolts (two at the bottom corners of the coil unit and one in
the upper right corner) instead of the required eight self-~tapping bolts were
installed in the mounting brackets for each cooler's coil unit. With only three
bolts, the integrity of the room cooler coil units following a seismic event was
questioned, Investigations revealed that the original seismic qualification of
the room coolers was based upon "shaker" tests., The "shaker" tests were
performed with coils properly secured with eight mounting bracket bolts,
therefore, the impact of having only three bolts was not addressed. It was,
therefore, initially concluded that integrity of the ccils following a seismic
event could not be assured. (As described in Section E, subsequent evaluations
have shown that the room coolers would remain operable following a seismic
event )

Following the inspection, both room coolers were immediately removed from
service and drained to preclude any postulated room flooding due to coil failure
during or following a seismic event. There were no Seismic Category II over I
concerns as the coils would be contained by the unit housings, which remained
seismically mounted. FEngineering evaluations were initiated to determine the
potential impact of coil failure on vital electrical equipment contained in the
Switchgear Rooms.
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On September 27, 1990, the mounting brackets were properly restored to their
design condition by the addition of the missing bolts and the room cooler units
were subsequently returned to service, Additionally, on September 28, 1990 the
remaining Switchgear Koom Unit Coolers 2VUC-2A and 2VUC-2C were inspected.
Mounting brackets for the coil units were determined to be adequately installed.

C. Root Cause

This condition appears to have originated during replacement of the cooling
cotls in April of 1985. The coils and mounting brackets for 2ZVUC-2B and 2VUC-2D
were removed and replaced with new coils and mounting brackets by personnel in
the modifications organization at ANO, The root cause of the improper bracket
installation was determined to be inadequate written work instructions for
replacement of the cooling coils, The job orders were the only written
instructions provided and these did not contain sufficiently detailed
information to ensure the coils were properly reinstalled with the necessary
mounting bracket bolting material to maintain proper seismic support, The job
orders oniy specified that the coils be replaced. Detailed instructions on the
number and location of bolts were not specified as part of the work
instructions. The new coil brackets required drilling for bolt installation, so
bolting requirements were not obvicus to personnel performing the work, Vendor
prints providing detailed bolting information were not available during the
April, 1985, time frame.

D. Corrective Actions

Upon identification of the inadequate bolting on September 26, 1990, the
affected room cooler units were immediately tagged and drained. The mounting
brackets were drilled and the proper number of bolts were installed on September
27, 1990, thereby returning the units to their design condition. Redundant unit
coolers 2VUC~2A and 2VUC-2C were inspected on September 28, 1990, and found to
have adequately installed seismic supports,

An inspection of AAF room cooling units with replacement coils had been
previously planned as a result of an unrelated ASME code bolting issue. These
inspections will ensure the proper number, size and type of bolts are installed.
Inspections of ANO-2 AAF coolers will be completed by April 1, 1991. A sampling
of other safety-related coolers was performed. The results of this inspection
did not i{dentify any seismic bolting deficiencies. Although ASME code
compliance is not required for Unit 1 room coolers, AAF room cooling units with
replacement coils are currently being inspected during the refueling outage
(1R9).

As evidenced by the fact that discovery of this condition was made by ANO
maintenance personnel performing a routine PM activity ., awareness of ANO
personnel to the existence of this type of deficiency has increased since the
time period when this condition occurred. In order to provide even more
sensitivity to seismic yualification requirements for plant equipment, this
event will be reviewed with ANO maintenance, modification and planning
personnel. This action will be completed by December 31, 1990.
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Additionally, in order to help preclude future occurrence, applicable vendor
print information containing seismic bolting requirements will be added to the
SIMS component data base for the ANO-2 Switchgear Room Coolers, if warranted.
Thig action will be completed by December 15, 1990. Additionally, an evaluation
of the maintenance planner's Desk Guide will be performed to determine what
improved criteria should be provided to planners to assure that seismic
requirements are identified as part of the planning process, This evaluation is
scheduled for completion by January 31, 1991,

E. Safety Significance

Switchgear Room 2100 houses the 2A4 ESF 4160 Switchgear Bus., The room also
contains the 2B6 4160V/4B0V Transformer and the 2B6 ESF 480V Load Center.
Additionally, one of the four 480V ESF Motor Control Centers (MCC) fed from the
2B6 lLoad Center is in Room 2100 (MCC 2B64)., Room 2101 contains the redundant
electrical equipment to that contained in Room 2100, including the 2A3 ESF 4160V
Switchgear Bus, the 2BS 4160V/480V Transformer, the 2B5 ESF 480V Load Center and
the 2B54 ESF 480V MCC.

Normal room cooling for both Switchgear Rooms is provided by the room cooler
units. Room coolers 2VUC-2A and 2YUC-2B, which are fed by Service Water Loop
[T, supply normal cooling for Room 2100. Room coolers 2VUC-2C and 2VUC-2D,
which are fed by Service Water Loop I, provide normal cooling for Room 2101,
These room coolers are not required for safe shutdown following a design bases
accident, Post-DBA room cooling is assumed to be supplied by room exhaust fans
located above the rooms.

Leakege from a room cooler unit is designed to accumulate in the bottom of the

unit housing. A level switch is supplied to generate a Control Room 'Cooler
Unit Trouble" alarm {n the event of a high water level in the cooler housing;
however, this trouble alarm has othker inputs (e.g., low fan air flow, etc.). A

one inch drain line is provided to route any leakage from the cooler to
equipment drains located in the Switchgear Rooms. The cooler drains terminate
in an open-ended fashion within larger diameter equipment drain pipes, which are
also open-ended and are stubbed about three and one-quarter inches above the
room floor. These equipment drains flow into a common four inch drain line,

Initial concerns were related to the potential for failure of the cooling coils
after a seismic event, leading to flooding of both Switchgear Rooms. Subsequent
engineering analyses that included modeling and evaluation of the response of
the coils to a seismic event have shown that coil integrity would be maintained
following a postulated seismic event. Based upon these results, room flooding
would not occur. This event '; therefore not considered to be safety
significant.
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