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On October 30, 1996 at 0525 hours, with the plant shutdown and the reactor in the COLD SHUTDOWN condition,
the High Range Stack Noble Gas Monitor failed and was declared inoperable. Due to the intermittent nature of the
failure, initial troubleshooting could riot determine a definitive cause of the problem; therefore, the monitor remained
inoperable with the alternate pre-planned method estahlished in accordance with Technical Specification 3.8.D.7 to
monitor stack effluent releases. An extensive troubleshooting effort was initiated with resources from Millstone Unit
Nos. 1 and 3, as well as the services of the vendor to determine the cause of the intermittent failures and return the
High Range Stack Noble Gas Monitor to service.

Installation design inadequacies associated with system groun’ing, electronic noise protection, and monitor
susceptibility to power transients were identified and corrected. The monitor was successfully tested, and declared
operable on Nove ber 26, 1996.

This event is reportable pursuant to Millstone Unit No. 1 Technical Specification 3.8.0.7, which requires the
submission of a Special Report to NRC, within 14 days of the event, when the High Range Stack Noble Gas Monitor
cannot be made operable within seven days. This report supplements the original report that was submiitted on
November 13, 1996.
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On October 30, 1996 at 0525 hours, with the plant shutdown and the reactor in the COLD SHUTDOWN
condition, the High Range Stack Noble Gas Monitor failed and was declared inoperable. Troubleshooting
revealed that several circuit boards were suspect and replaced, which allowed the monitor to operate. Since
it was not known whether the suspect boards failed on their own or due to another problem that still existed
within the monitor, the monitor was left as inoperable. Additionally, recent intermittent problems with the
monitor resulted in the conciusion that continued troubleshooting, which consisted of component
replacement and subsequent monitoring for intermittent problems, was necessary to obtain reasonable
assurance that the monitor would function properly when returned to service. Subsequently, the monitor
falled again due to an unknown cause. At this point, it was determined that since a definitive problem could
not be found, the monitor would not be returned to service in a timely manner. Due to the history of
intermittent problems that have surfaced with this instrument over the past several months and the failure of
troubleshooting efforts to iaenrtify the root cause, it was deemed necessary to develop a plan to conduct
extensive troubleshooting and system walkdowns to validate proper grounding, noise protection, and
compliance with recommended installation instructions. Alternate pre-planned actions were initiated in
accordance with Technical Specification 3.8.D.7.

Design inadequacies and other monitor problems identified during walkdowns and troubleshooting were
corrected. The monitor was successfully tested on Novemnber 23, 1996 with no problems identified and
declared operable on November 26, 1996.

f Even

The cause of the Stack High Range Noble Gas Monitor failure is inadequate design in that the system was
installed with insufficient grounding and induced Electrical Magnetic Interference/Radio Frequency
Interference (EMI/RFI) contributors. Additional causal factors include susceptibility of the monitor's
microcomputer to power supply voltage transients and excessive electronic heat.

Per the Mililstone Unit No. 1 Updated Final Safety Analysis Report (UFSAR), the process and effluent
monitoring system provides a means for compliance with 10CFR20, 10CFR50 Appendix A GDC 60, 63, and
64, and Regulatory Guides 1.21, 1.97, 4.15, and 8.8. The High Range Stack Noble Gas Monitor measures
the gross gamma activity of noble gases exiting the Millstone Unit No. 1 Main Stack to provide information
to the operator for assessing plant conditions and classification of events, during and following an accident.

This event is reportable pursuant to Millstone Unit No. 1 Technical Specification 3.8.D.7, which requires the
submissior. of a Special Report to NRC, within 14 days of the event, when the High Range Stack Noble Gas
Monitor cannot be made operable within seven days.

The High Range Stack Noble Gas Monitor is required to be operable at all times. The bases of the Technical
Specifications delineates that, since the Millstone Unit No. 1 stack represents the final release point for
potential accident level releases from all three Milistone units, the applicability has been defined as at all
times rather than relating it solely to Miiistone Unit No. 1 operating modes. There are no safety
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consequences since the Millstone Unit No. 1 Main Stack Noble Gas Activity Monitor remains operable as the
initial alternate, pre-planned method to monitor effluent releases. In the event of an accident involving a
release through the Main Stack, additional monitoring methods are available as described in Emergency Plan
Operating Procedures.

The High Range Stack Noble Gas Monitor is a microprocessor based instrument. Because it uses sensitive
low level electronics, reliable operation of the monitor is, in part, dependent on proper voltage regulation,
adequate heat dissipation, and immunity from EMI/RFI. Troubleshooting identified that several system
failures occurred concurrent with testing of an automatic bus transfer (ABT) device tfeeding the panel which
provides the monitor's AC power. The rapid loss and restoration of power generated electromagnetic noise
within the electronics enclosure. Additionally, the power transient propagated through the monitor's
unregulated power supply resulting in check source activation and detector high voltage spikes. Excessive
electronic heat reduced the life expectancy of the monitor's circuit boards resulting in premature failure.
Inadequate grounding and EMI/RFI protection increased the likelihood of electrical noise coupling into the
microprocessor circuits and caused them to misoperate.

rrectiv ion

Walkdown and verification of system design were performed to identify installation inadequacies including
grounding and EMI/RFI induced sour =es.

‘Jpgraded system to standard grounding «nd wiring practices to reduce EMI/RFI contributors. Eliminated
1istrument ground loops.

Installed unin-eruptable power supply for filtering and voltage regulation du.ing power transients.
Installed upgraded circuit boards to minimize electronic heat generation and improve noise immunity.

Training on instrument grounding and reduction of EMI/RFI contributors will be conducted for all Millstons
Unit No. 1 engineering personnel by July 1, 1997.

Additional Information
Similar Events

LER 96-044-01, dated: 7/29/96, “High Range Stack Noble Gas Monitor Inoperable Due to Inadequate
Calibration”

LER 95-015-00, dated 8/21/95, “Stack High Range Noble Gas Radiation Monitor Inoperable”

nuf rer t

Kaman Radiation Monitor Model KMG-HRH

NRC FORM 366A (4-95)




