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On December 11, 1985, at 2022, the Unit 2 reactor tripped due to source range channel
N31 spiking high. At the time of the incident, Unit 2 was in the latter stages of shut-
ting down for maintenance work. The turbine was off-line; all control rod control banks
were inserted; and the control rod shutdown banks were being inserted. The reactor was
subcritical at zero power with approximately 10E3 counts per second (cps) on both source
ranges. At 2022, source range channel N31 spiked high going above the high level trip
setpoint of 10E5 cps, causing the reactor to trip. Indication from channel N31 remained
erratic. It is believed that water in the detector canister caured the failure.

Unit 2 was in Mode 3. Hot Standby, at the time of the reactor trip.

The detector was replaced at which time the system operated properly. The reactor was
subcritical at the time of the incident and essentially no transient occurred. The
channel failed to the f alsely high (conservative) condition, causing the reactor to tripe
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On December 11, 1985, at 2022, the Unit 2 reactor tripped due to source range channel
(EIIS:1Q] N31 spiking high. At the time of the incident, Unit 2 was in the latter
stages of shutting down for maintenance work. The turbine was off-line; all control
rod [EIIS:AA] control banks were inserted; and the control rod shutdown banks were
being inserted. The reactor was suberitical at zero power with approximately 10E3
counts per second (cps) on both source ranges. At 2022, source range channel ,N31
spiked high going above the high level trip setpoint of 10E5 cps, causing the reactor to
trip. Indication from channel N31 remained erratic. It is believed that water (from
condensation) in the detector canister caused the failure.

Unit 2 was in Mode 3. Hot Standby, at the time of the reactor trip.

BACKGK0UND

The Excore Nuclear Instrumentation System protects the reactor core by monitoring neu-
tron flux and generating appropriate alarms and trips during all power levels f rom shut -

down through full power operation. The system also provides secondary control func-
tions by indicating reactor status during shutdown and through full power operations.

The Excore Nuclear Instrumentation System has three ranges of power indication. They
are the source range, intermediate range, and power range. The source range has two
detectors, N31 and N32, which have a scale of 10E0 to 10E6 counts per second. Both
source ranges have a high level trip at 10E5 counts per second.

DESCRIPTION OF EVENT

On December 10, 1985, personnel started a controlled shutdown of Unit 2 to perform
maintenance on Steam Generator (S/C) D. At 1854, Unit 2 was taken off line. All

| control rod control banks were fully inserted along with "A" control rod shutdown bank;
"B" control rod shutdown bank was partially inserted. The Excore Nuclear Instrumenta-
tion (ENB) system had transferred from intermediate range to source range and both
source rnage channels (N31 and N32) were reading correctly at approximately 1.5 x 10E31

cpa. At 2022:31 source range channel N31 spiked high causing a reactor trip on 1 out
! of 2 source ranges greater than 10E5 cps. The reactor trip procedure was impicmented
! and the feedwater isolation was reset to allow continued feed of the S/Gs.
t
'

It was first believed that a bad pre-amp was causing a noise problem which in turn
caused N31 to spike high. The pre-amp was replaced with the same model pre-amp to
verify that the pre-amp was indeed causing the noise problem. Ilowever, the noise was

still in the system.

|
| The pre-amp was then replaced with a newer model but the noise was still in the system.

| Cabic connections were then checked and corrected as necessary; this also did not solve
the problem.
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When the N31 detector (Westinghouse Model WL-23821) was checked it was discovered there
was water in the detector. The detector was replaced, and the system was checked and
verified free of the noise problem. McGuire has had this problem before on the'same
source range channel but personnel had previously concluded that water in the detector
was causing ground loop noise. Detailed testing during this failure of N31 inJicated
that instead of ground loop noise, the N31 detector was sending pulses that varied from
e 60 millivolts (normal) to a<l,5 volts (abnormal) . It is believed that the water wass

causing this.

The new detector (also Westinghouse Model WL-23821) which was installed was of a
slightly different design. It came from the manufacturer with a drainage hole drilled
in the bottom of the detector. The other remaining source and intermediate range
detectors will be replaced on an as required ' asis.

A review of past incident reports indicates that there are no previous reportable inci-
dents involving bad source range or intermediate range detectors. However, it is still
considered a recurring problem. As of September 1984, McGuire had experienced failures
of two source range detectors due to water accumulation in the canister. A review of
Nuclear Plant Reliability Data System (NPRDS) shows a total of nine incidents at other
utilities involving source range failures due to water in the canister.

CORRECTIVE ACTIONS:

Immediate: The reactor trip procedure was implemented.

Subsequent: The N31 source range pre-amp was replaced.

All cable connections on the N31 channel were checked and repaired as
required.

The N31 source range detector was replaced.

Planned: Although it has since been determined that the manuf acturer has already
modified the detector assemblies to allow water drainage, a study will
be performed to determine the best method to resolve the water problem
in the source range and intermediate range detectors.

SAFETY ANALYSIS:

The source range detectors are used to monitor reactor levels only during the final
stages of shutdown and the first stages of startup. When noise is introduced into the
source range channels, the channels will falsely indicate a higher reactor level than i
actually exists. If this noise becomes great enough on one of the two source range
channels, the reactor will automatically trip, f ailing to the safe position.

When source range channel N31 spiked high, the reactor, although sub-critical, tripped. ;

No power operated relief valves lifted and no code safety valves lifted. Feedwater
isolation valves closed as designed. Personnel immediately reset feedwater isolation ]
valves and continued to feed the S/Gs. All safety systems operated properly. ]

The health and safety of the public were not affected.
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January 13, 1986

T M YCEn~t$5 M
U.S. Nuclear Regulatory Commission
Washington. D.C. 20555

Subject: McGuire Nuclear Station. Unit 2
Docket No. 50-370-
LER 370/85-30

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is Licensee ' Event-
Report 370/85-30 concerning a reactor trip while suberitical due to a source
range spike. This event was considered to be of no significance with respect
to the health and safety of the public.

Very truly yours,

4*

Hal 3. Tucker

JBD/jgm

Attachment

xc: Dr. J. Nelson Grace, Regional Admin. Mr. Dn L Hood
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
Region 11 Office of Nuclear Reactor Regulation
101 Marietta Street, NW, Suite 2900 Washington, D.C.. 20555
Atlanta, Georgia 30323

INPO Records Center
Suite 1500
1100 Circle 75 Parkway
Atlanta, Georgia 30339

M&M Nuclear Consultants
1221 Avenue of the Americas
New York, New York.10020

.

Mr. W.T. Orders
f NRC Resident Inspector

McGuire Nuclear Station

American Nuclear Insurers
c/o Dottle Sherman, ANI Library ' ' '

The Exchange, Suite 245- g
270 Farmington Avenue r

) ,gFarmington, CT 06032


