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At 0530 hours on December 20, 1986 Fermi 2 was in OPERATIONAL
CONDITION 2 (STARTUP) operating at 110 psig, and 330 degrees
Fahrenheit, and less than 1.0 percent power. Following a CHANNEL
CIIECK of the Reactor Water Cleanup (RWCU) heat exchanger room
differential temperature (dT) channel it was determined that the
dT trip system was inoperable. Investigation revealed that the
leads to a temperature switch had been mislanded on December 3
during a functional test. Operability of the dT trip system had
been required since December 18.

This event was caused by a cognitive personnel error. The error
was contributed to by a procedure which was not adequate to
functionally demonstrate the dT channel following maintenance
activity, non-unique lead color-coding, and unclear lead
labeling. As corrective actions, the affected leads were
restored, the heat exchanger room dT channel was tested, and
personnel were disciplined. Additionally, the leads will be
re-labeled, and the procedures for calibration and functional
testing of the heat exchanger room dT channel will be revised to
include independent verification of wiring terminations to the
temperature switches and documentation of dT indications. Th is
event was not caused by any failed systems or components.
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At 0530 hours on December 20, 1986 Fermi 2 was in OPERATIONAL
CONDITION 2 (STARTUP) operating at 110 psig, and 330 degrees
Fahrenheit, and less than 1 percent power. Investigation into
the results of a prior CHANNEL CHECK of the Reactor Water Cleanup
(RWCU) (CE) heat exchanger room differential temperature ( T)d
instrument channel determined that the thermocouple (TDT) leads
to a temperature switch (TS) had been incorrectly landed. Plant
conditions had required the trip system to be OPERABLE since
December 18, 1986.

There is one RWCU heat exchanger room dT trip system. The
thermocouples for the dT channel are located in the supply and
return ventilation ducts to the RWCU heat exchanger room. The
purpose of the dT trip channel is to provide isolation of the
line from the reactor (RCT) to the RWCU System when room dT
conditions indicative of a line break in the heat exchanger room
are sensed.

During normal plant operations the RWCU System is in operation
and a positive heat exchanger room dT is expected. The positive
dT is a result of the heat load that the RWCU heat exchangers
provide. -

C
When the reactor and the RWCU system are not operating there is
not a substantial heat load from the heat exchangers and a zero

i dT indicator reading is expected. Although it is not typical, a
slightly negative or positive dT indication can also result when

| the RWCU and the reactor are not operating.

Prior to discovery of the mislanded thermocouple leads, at 1644
hours on December 19, 1986 an operator had noted and reported
that the temperature indicator for the RWCU heat exchanger room
dT channel was providing downscale (negative) dT readings.
Although the observed indication was not typical, it was not
improbable that the actual room dT could have been negative.

The dT channel was checked by an Instrument Repairman
(non-licensed, utility) . During the check it was identified that
the labels on the thermocouple leads did not coincide with the
labels at the termination locations on the rear of the
temperature switch.

Subsequently, the Repairman functionally tested the channel with
the leads in the "as found" configuration. Based on results from
testing, the Repairman incorrectly determined that the channel
was acceptable with the mismatched labels on the thermocouple
leads and the temperature switch at 2100 hours on December 19,
1986.
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The Repairman did not return the reversed thermocouple leads
because of a misinterpretation of which lead was the " inlet"
lead, and which was the " outlet". Misinterpreting the
thermocouple designations resulted from the Repairman being
misled by information in a system description of the RWCU System.

As described in the system description, the heat exchanger room
supply duct (air inlet to room) thermocouples are installed in
the outlet of the supply duct. Conversely, the heat exchanger
room return duct (air outlet from room) thermocouples are
installed in the return duct inlet. The Repairman confused this
description to mean that the " inlet" thermocouple was located in
the return duct and the " outlet" thermocouple was located in the
supply duct.

Misinterpretation of the thermocouple lead nomenclature did not
prevent the Repairman from identifying that the labels on the
thermocouple leads and the temperature switch did not coincide.
However, it did result in the Repairman incorrectly testing the
dT channel with the " inlet" and " outlet" thermocouple leads
mentally swapped. As a result, the testing verified that the
channel was performing as it was installed, and did not verify
that the channel was not performing properly.

:
At the time when the Repairman checked the dT indicator and
thermocouples the plant had only been in OPERATIONAL CONDITION 2
for approximately 24 hours. Immediately prior to the event the
plant had been in OPERATIONAL CONDITION 4 (COLD SHUTDOWN) for
several weeks in an outage.

Under these plant operating conditions the RWCU heat exchanger
heat load can be small, room 6T can be negative, and a downscale
dT reading would not be indicai *ve of instrument trouble. As a
result, the results of the Repairman's check were not questioned
and the room dT channel was believed to be OPERABLE.

At 0200 hours on December 20, 1986 the dT channel was still
indicating a negative room dT. By this time heat exchanger room
temperature indications from the ambient temperature channels had
increased. The increase in ambient temperature was a result of
the RWCU heat exchangers being in service.

Placing the heat exchangers in service should have also produced
a positive dT reading for the heat exchanger room. Subsequently,
the Nuclear Shift Supervisor (NSS) (licensed, utility) decided to
perform another check of the dT channel.
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At 0433 hours on December 20, 1986 the RWCU isolation valves
(G33-F001, F004) were closed, and the RWCU System was shut down
because it was suspected that the dT channel was inoperable. At
0530 hours the functional testing discovered the mislanded leads
and the dT trip system was declared inoperable.

At 0533 hours the RWCU isolation valves were de-energized in the
closed position as a conservative measure. Restoration and
functional testing of the dT trip system was completed at 1630
hours on December 20, 1986. The trip system and RWCU System were
declared OPERABLE at 1645 hours, and the RWCU System was
restarted.

An investigation conducted af ter the event determined that the
wiring error probably occurred during CHANNEL FUNCTIONAL testing
which was performed while the plant was shut down for an outage
on December 3, 1986. The testing was performed by an Instrument
Repairman (non-licensed, utility) . The dT trip system was not
required to be OPERABLE until the plant entered OPERATIONAL
CONDITION 2 (STARTUP) at 2031 hours on December 18, 1986.

This event was caused by the cognitive personnel error which
resulted in the dT thermocouple leads being mislanded. The cause ;

of the error was contributed to by a procedure which was not
adequate to functionally demonstrate the dT channel following
maintenance activity, non-unique color-coding of the leads, and
unclear lead labeling. Other than the RWCU heat exchanger room
dT instrument channel, this event was not contributed to by any
components, systems, or structures that were inoperable at the
start of the event.

As corrective actions, the affected leads were properly
installed, the heat exchanger room dT channel was tested, and the
involved personnel were disciplined.

Additionally, procedures for calibration (44.020.158/.159) and
functional testing (44.020.156/.157) were revised on January 27,
1987. These changes included documentation of dT indications for
the RWCU heat exchanger room, and post test independent
verification of dT switch wiring terminations.

Furthermore, the RWCU dT thermocouple leads within cabinet
Hll-P614 that are not color-coded, are scheduled for reJabeling
on March 9, 1987. The remaining dT thermocouple leads in cabinet
Hil-P614 will be relabeled during the next scheduled plant
outage.
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During this event plant conditions did not exist which required
actuation of the safety function associated with the inoperable
RWCU heat exchanger room dT trip system. Had a situation
occurred during the event which required actuation of the trip
system and isolation of the line to the RWCU pumps, RWCU line
break protection was available throughout the event.

In addition to the heat exchanger room dT trip system, line break
protection for the RUCU heat exchanger room is provided by two
RWCU heat exchanger room ambient temperature trip systems. Both
of the ambient temperature trip systems were available during
this event, and were not affected by the reversed dT channel
thermocouple leads. As a result, this event did not affect the
safe operation of the plant or the safety of the public.

No pre'vious events involving incorrect termination of
thermocouple leads to a dT temperature switch have been reported
for Fermi 2.
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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Gentlemen:

References: (1) Fermi 2
NRC Docket No. 50-341 -

Facility Operating Licence No. NPF-43

(2) Transmittal of LER 86-046-00 dated
January 17, 1987, NP870038

Subject: Transmittal of Licensee
Event Penort Q6-046-Ol_

Please find enclosed LER No. 86-046-01, dated February 9,
1987, for a reportable event that occurred on December
19, 1986. This LER is being cubmitted to update
corrective actions taken. As indicated below, a copy of

.

this LER is being sent to the Administrator Region III.

If you have any questionc, please contact uc.

Sincerely,

n,

R. S. Lenart
: Plant Manager
f

1

Enclosures NRC Forms 366, 366A.

cc: J. R. Eckert
i J. G. Keppler

W. G. Rogers
J. J. Stefano

Wayne County Emergency
ftanagement Divicion ,
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