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On August 4, 1994, at approximately 1110 CDT, it was determined by ANO Systems Engineering personnel that the functional test
procedurs for the Reactor Building hydrogen analyzers was not adequate to alert plant personnel of the presence of a blocked
analyzer outlet flowpath and therefore, was not adequate to assure system operability. |f the analyzer flowpath were to
become blocked due to foreign material buildup, failure of the analyzer outlet check valve to open, or a manual isolation
valve being ciosed, a recirculation flowpath would be established through the analyzer, the compressor, and the bypass line.
The functional test, which is not a Technical Specifications required test, would not identify this condition since the system
flow switch, which is in-line with the compressor, would not alarm to alert the operators that a sample was not being drawn
from the Reactor Building. The bypass Line and an additional compressor were added to the system in 1986 to improve sample
transport time The analyzers were conservatively declared inoperable at 1110 on August 4 and the provisions of Technical
Specification 4.0.3 were implemented, allowing twenty-four hours to complete a valid functional test. The Hydrogen Analyzer
test procedure was revised and a successful functional test was completed. The hydrogen analyzers were declared operable at
1751 on August 4. The cause of this condition was determined to be personnel oversight during the design change process. A
memorandum regarding this even! was issued to appropriate Engineering personnel for “lessons learned" purposes. Design change
procedures in place at the present time are considered adequate to prevent occurrence of similar conditions. It was
determined that this condition is not applicable to ANO-2. This is a voluntary repcrt.
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A Plant Status

At the time this condition was identified, Arkansas Nuclear One, Unit-1 (ANO-1) was operating at
approximately 100 percent power

B Event Description

On August 4, 1994, at approximately 1110 CDT, it was determined by ANO Systems Engineering personnel that
the functional test procedure for the Reactor Building hydrogen analyzers [BB] would not alert plant personnel
of the presence of a blocked analyzer outlet flowpath and therefore, was not adequate to assure system
operability.

In 1986, a design change was implemented on both trains of hydrogen analyzers which installed a bypass
flowpath in parallel with the existing analyzer, compressor and in-line flow switch and added another compressor
in the analyzer outlet path to decrease sample transport time from the Reactor Building to the analyzer.

The hydrogen analyzer functional test consists of ensuring that a proper system valve alignment exists, starting
the sample compressors, verifying that the system low flow alarm clears, locally inspecting the analyzers, and
operating the analyzers for one hour. While reviewing the procedure to verify that it was adequate to prove
system operability, it was identified that it would not detect blockage in the analyzer outlet flowpath. If the
analyzer outlet path were to become blocked due to foreign material buildup, a failure of the analyzer check
valve to open, or the manual isolation valve being closed, a recirculation flowpath would be established through
the analyzer, compressor and the bypass line. The flow switch, which is in-line with the compressor, would not
alarm to alert the operator that a sample was not being drawn from the Reactor Building

Upon discovering that the functional test procedure was inadequate to assure hydrogen analyzer operability, the
analyzers were conservatively declared inoperable and the action requirements of Technical Specifications 4.0.3
were implemented  This specification allows delaying the applicable LCO action statement requirements for up
to twenty-four hours to permit completion of a surveillance test. The procedure was revised and the hydrogen
analyzer functional tests were successfully completed, assuring the analyzers were operable. The analyzers were
declared operable at 1751 on August 4, 1994

C Root Cause

The root cause of this condition was determined to be a personnel oversight during the design change process
that installed the bypass line and the additional compressor. It was not identified during preparation of the design
change that the bypass line created a potential recirculation path that would defeat the system flow switch
function if the outlet flowpath was obstructed
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Since the potential recirculation flowpath was previously unidentified, the hyarogen analyzer functional test
procedure was not structured to identify an obstructed analyzer outlet flowpath.

D Corrective Actions

The hydrogen analyzer functional test procedure has been revised by adding steps to verify that an outlet
flowpath exists from the analyzers to the Reactor Building.

This condition was reviewed by ANO-2 Systems Engineering personnel and was determined not to be applicable
to Unit-2 based on the piping configuration of the ANO-2 hydrogen analyzers.

A memorandum discussing this event was distributed to applicable Engineering organizations for "lessons
learned" purposes

The relocation of Design Engineering on-site in 1990 allows for increased Design Engineering involvement
during the construction, testing, and closeout of design change packages. Additionally, the design change
process has been substantially improved since the modification to the hydrogen analyzers was completed in 1986
The design change procedures in place at the present time require more detailed documented reviews of design
changes and are considered adequate to prevent the occurrence of similar conditions

E Safety Significance

The successful completion of a valid functional test provided assurance that the hydrogen analyzers were
operable

The likelihood of the occurrence of undetected blockage of the analyzer outlet flowpath is low considering that
the remotely controlled valves in the system are equipped with position indication and the manually operated
valves are controlled by procedure.  System transport time measurements performed in 1986 and 1990 verified
that flow had remained consistent, indicating little, if any, foreign material buildup. Additionally, the system
check valves have been demonstrated to be very reliable since there have been no known failures since
installation  Therefore, this condition is considered to be of low safety significance.

¥ Basis for Reportability

ANO-1 Technical Specifications require that both channels of hydrogen analyzers be operable.  With respect to
surveillance requirements, the specifications require only that the analyzers be calibrated once per 18 months
The functional test, which is performed monthly, is not a Technical Specifications required test Based upon the
results of the functional test, there were no indications that the hydrcgen analyzers would not have previously
performed their design requirement. Therefore, the discovered inadequacy in the procedure does not represent a
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reportable condition under 10CFR50.73.  However, ANO believes that this condition is significant and that it
may be of interest to the NRC. Therefore, a voluntary report is being submitted

G Additional Information

There have been no previous similar conditions reported by ANO in which a design change resulted in a

functional test becoming inadequate

Energy Industry Identification System (EIIS) codes are indicated in the text by [XX]




