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On 2/10/88, while performing an operability verification test on the lead hydrogen analyzer, the remote
control room hydm?on concentration indication was observed to read zero when a hydrogen test gas was
applied to the analyzer. Troubleshooting by maintenance and engineering personne) revealed that two
wires located in the lead hydrogen analyzer pane! were not terminated on correct terminal block locations.
The wiring discrepancy was corrected and the as-built wiring configuration was determined. The lead
hydrogen analyzer was calibrated and returned to service on 2/14/88. The redundant standby hydrogen
analyzer was removed from service to determine if a sirilar problem existed. A hydrogen test gas was
aspiied to the slandby analyzer and proper indications were observed. The standby analyzer was returned
to service on 2/15/88. The causes were (1) a failure to reflect as-built configuration of the pane)

wiring in the cesign drawings after installation of the remote indication to meet NUREG-0737 requirements
and (2) a failire to provide adequate guidance for post-modification testing after a December 1986

design modificution. Current design modification procedures contain adequate guidance for post-modification
testing and as-built verifications. Future action will be to update the hydrogen analyzer panels

ouixn drawings to reflect as-built configurations. This event was considered to be reportable per

10CFRS0. 73(a)(2)(1).
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1. Description of Event

A, Plant Status

At the time of discovery of this event on 2/10/83, ANO-1 was operating at 80 percent reactor
power with a reactor coolant system (R(CS) temperature of 579 degrees Fahrenheit and an RCS
pressure ot 2155 psig.

8. Component Identification

The component involved in this event is the lead hydrogen analyzer panel (C178) which was
suppl:odcgy Comsip Delphi Incorporated. The EIIS identifier is [K-Al and the manufacturer
code is C539.

C. Sequence of Events

On 2/10/88 while performing an operability verification test on the lead hydrogen analyzer,

the control room hydrogen concentration indication was observed to read zero when a hydrogen
test gas was applied to the analyzer. Troubleshooting by mainiinance and engineering personnel
revealed that two wires located in pane) C178 were not terminated on correct terminal block
locations. The wiring discrepancy was corrected and the as-built wiring configuration of

C178 was determined. The hydrogen analyzer was calibrated and returned to an operable status
on 2/14/88, After the lead hydrogen analyzer was returned to an operable status, the redundant
standby hydrogen ana'yzer was removed from service to determine if a similar problem existed.

A hydrogen test gas was applied to the standby analyzer and preper indications were observed.
The standby analyzer was returned to service on 2/15/88.

11. Event Cause
A. Event Analysis

Two redundant hydrogen analyzer systems are installed to provide indication of hydrogen
cancentration in the reactor building following an accident in order to determine when
hydrogen contro) equipment needs to be placed ir service. A sample of reactor building
atmosphere is provided to the hydrogen analyzers by sample pumps through sample piping and
valving. The hydrogen analyzer measures the hydrogen concentration and converts the
measurements to signals which feed both local instruments and remote instruments located

in the control room. Additionally, a control room alarm will be generated if the measured
hydrogen concentration reaches approximately 2 percent. This alarm is generated from a
portion of the analyzer circuitry which is independent of the concentration indication
circuitry. When the hydrogen analyzers were initially installed, only local instrumentation
at the hydrogen analyzer panels was provided. NUREG-0578, "TMI Lessons Learned Task Force
Status Report and Short-Term Recommendations”, and NUREG-0737, "Clarification of TMI Actien
Plan Requirements", required Lhat the range of the hydrogen concentration instruments be
increased and trat remote readout and alarms be provided in the control room.

This event was discovered as a result o post modification testing related to SV-7467, one of
the centainment isolation valves for the (ead hydrogen analyzer system. SV-7457 had been
discovered in an incorrect configuration for proper functioning as a containment isolation
valve (Reference LER 50-313/88-001). Sv+7467 was removed and .e-installec in the correct
configuration and leak rate testing was required to verify operability. Leak rate testing of
the valve required disconnecting piping fittings within the lead hydrogen analyzer panel
(C178) in order to provide venting required by the leak rate test procedure. Since work had
bee. performed in the cabinet, it was decided to verify calibration of the hydrogen inalyzer
system as wel) as check for leakage after reconnecting the piping fittings within 178,

while verifying the calibration of the hydrogen analyzer system, a hydrogen tcst gas of 8
percent hydrogen concentration was applied to the hydrogen analyzer The cuntre) room
hydrogen concentration instrument indicated zero percent hydrogen concentration instead of 8
percent as espected and required for proper calibration, Further investigation and
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troubleshooting by miintenance and engineering personne)l revecaled that two wires in panel
C178 were not terminated on correct terminal block locations. This error caused a reverse
polarity to the control room hydrogen concentration indication causing the indicator to
resa zero, even when the analyzer was exposed to a hydrogen test gas.

The surveillance history fo: (178 was examined to determine when the wiring error could have
occurred., The hydrogen concentration instrumentation calibration surveillance is required on
an 18 month frequency. The last calibration performed on the C178 instrumentation pricr to
the discovery of the wiring discrepancy was completed on 10/27/86 with satisfactory results.
Therefore, it was concluded that the error must have occurred after this date. The activities
associated with C178 after the 10/27/sc calibration were examined.

These investigations revealed that a design modification was performed on both the lead and
standby hydrogen analyzer systems in December 1. 6. The modification was performed to reduce
the sample transport time of the sample from the reactor building to the hydrogen analyzer.
Modifications included ins.allation of new sampie pumps and associated control circuitry and
modification of the sample flow alarm circuitry. The scope of the original decign modification
aid not include any work associated with the hydrogen analyzer circuitry.

At the time the modification was implemented in December 1986, procedura’ guidance related

to design change packages (DCP) required identification of necessary installation inspections,
instaliation tests and post-installation checkouts. Revisions to a OCP could be made by an
amendment to the DCP if major modifications or scope changes were needed or by a field change
notice (FCN) if minor revisions were needed. Either revision method required that the
revised portion of the design change be in accordance with original DCP requirement, e.g.,
identification of any necessary post-installation checkouts.

Since the hydrogen analyzer circuitry was not affected by the scope of the original DCP,
operational checks or calibrations of the hydrogen an.lyzers were not considered necessary
and were not included in the original DCP. However, during implementation of the DCP it was
necessary to replace the terminal blocks in the lead hy:rogen analyzer panel (C178) and the
standby hydrogen analyzer panel (C179) because of space limitations encountered. An FCN was
written to address this additiona! work. The FCN that .mplemented the terminal block
change-out did not require additional testing requirescnts even though the wiring for the
terminal blocks had to be determinated and then reterr nated in order to install the new
terminal blocks. Electrical drawings for the analyzer panels in effect at the time of the
DCP wure used as guidance for reterminating the wiring in C178 and C179. It is believed that
a wiring change was made to obtain proper indication during installation of remote
instrumentation to meet NUREG-0737 requirements. After this installation the electrical
frawings apparently were not updated to reflect as-built configurations. When the wires were
reterminated per the drawings while implementing the December 1986 DCP, two wires were
terminated in incorrect locations for proper operation of the C178 remote hydogen concentration
instrument. As a result of the termination made from incorrect electrical drawings, the
polarity was reversed for the output of the hydrogen analyzer to the remote instrument.

The surveillance history of the standby hydrogen analyzer (C179) instrumentation was also
examined. The last calibration of C179 was cuipleted on 12/17/86, one day after the completion
of the DCP. The results of the calibration were satisfactory with proper remote indication
when a hydrogen test gas was applied to the hydrogen analyzer. This indicated that there

was no problem with the remote hydrogen concentration indication associated with this analyzer.

The absence of control room indication of reactor building hydrogen concentration from C178
resulted in minimum safety significance. The wiring discrepancy did not affect the local
indication of hydrogen concentration or the control room alarm functions from C178. The
hydrogen concentration alarm would have 1lerted the operators in the event of high reactor
building hydrogen concentration and the local indicator could have been observed to determine
actual hydrogen concentration. Also, the redundant hydrogen analyzer system was operable and
could have provided indication of reactor building hydrogen concentration in the contro! room
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U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

SUBJECT: Arkansas Nuclear One - Unit 1
Docket No. 50-313
License No. DPR-S1
Licensee fvent Report 50-313/88-004-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(1), attached is the subject
report concerning reactor building hydrogen concentration instrument
inoperable due to inadequate post-modification testing.

Very truly yours,

!

|

J. M. Yevine
| kxecutive Director
Nuclear Operations
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cc w/att: Regional Administrator
Region 1V
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, juite 1000
Arlington, TX 76011

INPO Records Center
Suite 1500

1100 Circle, 75 Parkway
Atlanta, GA 30039
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