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U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

RE: LER 97-14
Docket No. 50-220

Gentlemen:

In accordance with 10CFR50.73 (a)(2)(iv), we are submitting LER 97-14, "Vent and Purge
System Isolation During Troubleshooting Due to Defective Equipment."
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radiation monitor (RAM-112-08A), an unexpected isolation of the containment vent and purge system was
experienced. The design function of RAM-112-08A is to provide indication and alarm only, but due to an,
undetected equipment problem and system interaction due to that problem, an isolation occurred during
troubleshooting efforts on the radiation monitor.

The root cause of this event has been determined to be equipment failure. The 24 VDC power supply for I

RAM-112-08A was found to be defective due to an intermittent short to ground. t

I

The cause of the ESF actuation was verified, the signal was reset and the drywell vent and purge valves were
reopened. The defective power supply was replaced, and RAM-112-08A was tested and returned to service.
A failure modes analysis willbe performed on the defective power supply.
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On November 25, 1997, while performing troubleshooting on the Nine MilePoint Unit 1 (NMP1) stack gas
radiation monitor (RAM-112-08A), an unexpected isolation of the containment vent and purge system was
experienced. The design function of RAM-112-08A is to provide indication and alarm only.

RAM-112-08A had been experiencing a series of random downscale alarms. Troubleshooting failed to
determine the cause of the intermittent downscales. The monitor and detector were sent out and refurbished
byavendor. Afterreinstallation, thedownscaleconditionscontinued. Atroubleshootingplan was
developed, concentrating on the high voltage power supply and cabling to the detector. It was determined
that troubleshooting needed to be performed on the circuit while energized, since the plan included taking
voltage readings of the high voltage power supply output to the detector. Voltage readings taken at the back-
plane of the monitor indicated a degraded high voltage at the output of the high voltage card, Pin X. The
power supply had been set to 900 VDC, however, only 560 VDC was measured. Based on consultation with
the vendor, it was concluded that connector Pl, the combined high voltage to the detector and input signal to
the monitor, should be disconnected and the high voltage measured with the circuit unloaded. This testing
would determine where the voltage loss was occurring, either in the chassis or external to the chassis.

When the technician disconnected connector Pl, computer point C061 (Offgas Effluent Stack Monitoring
System (OGESMS) trouble) tripped and annunciator H1-3-8 (Stack Trouble) alarmed. Both of these plant
i'rnpacts were expected due to alarm relays being de-enorgizedl %he technician then attached the Digital
Multi-Meter (DMM) to the chassis common and the DMMprobe to Pin X.

+mediately,,stack gas.radiation monitog~M-RN10A,and,RAM-RN10B received a false high-h~ih,. I
Pddlktiorf signai'; ContainmFn&Vent'-Ncr".fige'Eso1at~io Oalv'ess CIV-20i-07, CIW01-08, CIV-20~9, CIV-
201-10, CIV-201-16, CIV-201-17, CIV-201-31, and CIV-201-32 closed as required. The technician
removed the probe when alarms sounded and;the relays reset as designed.

The root cause of this event has been determined to be equipment failure. The 24 VDC power supply for
RAM-112-08A was found to be defective due'- to an intermittent short to ground.

I 3

Monitor RAM-112-08A is bolted into a common chassis which contains the other stack gas radiation
monitors (RAM-112-07A, RAM-RN10A, and RAM-RN10B) and several other radiation monitors. RAM-
112-07A and RAM-112-08A ate powered from separate 120 VAC busses. RAM-RN10A and RAM-RN10B
are powered from separate station batteries. Ae common (negative polarity) of the station batteries is
connected to station ground in the chassis where the radiation monitors are mounted. In addition, the 120
VAC neutrals are connected to station ground in the same chassis.
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(cont'd)

A root cause analysis determined that the isolation event was triggered when the DMMprobe was being
attached to the high voltage source, Pin X. Pin X is located in very close proximity to Pin Y, a connection
to the 24 VDC power supply. The high voltage arced into the low voltage power supply and then traveled
through the previously undetected fault in the low voltage power supply to the station ground.

The high voltage potential on the ground was detected in RAM-RN10A and RAM-RN10B, causing a change
in state of a paired-set of transistors that control the alarm and trip relays in the monitors. The trip relays
actuated and caused the isolation to occur.

This event is reportable in accordance with 10CFR50.73(a)(2)(iv), "any event or condition that resulted in a
manual or automatic actuation of an Engineered Safety Feature (ESF), including the Reactor Protection
System (RPS)."

The containment (torus and drywell) vent and purge system isolation valves were open to provide ventilation
to the containment for access during plant shutdown for personnel comfort. The securing of this ventilation'or a sho'rt duration had no significant'impact on plant operation or safety. During power operations, the
valves are normally closed, and are only opened for minimal times as required for venting or nitrogen
makeup to the torus or drywell. Ifthe isolation would have occurred during power operation with the valves

: ann, the only impact„would,have been'emporarily secure, this'venting or. makeup process. The safety
'unction of the valois to i's'olate anddtte valves perfoimed'as)design'ed. Therefore, this event posed no

safety consequence to the plant, plant personnel or the general public.

The cause of the ESF actuation was verified, the signal was reset and the drywell vent and purge valves were
reopened.

The defective power supply was replaced, and RAM-112-08A was tested and returned to service.

A failure modes analysis willbe performed on the defective power supply to determine the cause of the
intermittent ground.
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A. Failed components: RAM-112-08A 24 VDC power supply

B. Previous similar events:

LER 89-16 described an ESF actuation caused by personnel error during a Technical Specification
Surveillance Requirement involving source checking the OGESMS. This error involved failure to
reset the isolation signal on one channel before proceeding to the other channel. As a result, the
corrective actions taken for that event would not have precluded this event.

LER 97-13, "Engineered Safety Feature Actuation During Calibration Due to Personnel Error",
described an isolation of the drywell vent and purge lines during calibration of stack gas radiation
monitor RN10B. That event was caused by personnel error when an incorrect high activity gamma
source was used to perform the calibration procedure. The corrective actions for that event included
disciplinary action and reviewing the event with Chemistry personnel. Therefore, these actions would
not have prevented this event.

C. Identification of components referred to in this LER:
»

[~K'4F~~~XA43%7~COMPONBNTl:;:I::::@~V)Ã~!;:.',i:;.":,i....r»>)'.':""/r.'IREE»803WlNCTION,'!.'" ~';~r.~» IREE,805 SYSIRMI9'@»,"»r»
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