March 26, 1993

U.S8. Nuclear Regulatory Commission
Mail Station P1-137
Washington, D.C. 20555

Attention: Document Control Desk
SUBJECT: Grand Gulf Nuclear Station
Unit 1
Docket No. 50-416
License No. NPF-29
Automatic Isolation of RWCU System
JER 92-015-01

GNRO-93 /00040

Gentlemen:
Attached is Licensee Evert Report 92-015-01 which is a final report.

Yours truly,
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attachment

cc: Mr. D. €. Hintz (w/a)
Mr. J. L. Mathis (w/a)
Mr. R. B. McGehee (w/a)
Mr., N. S. Reynolds (w/a)
Mr. H. L. Thomas (w/o)

Mr. Stewart D. Ebneter (w/a)
Regional Admiristrator

U.S. Nuclear Regulatory Commission
Region 11

101 Marietta St., N.W., Suite 2900
Atlanta, Georgia 30323

Mr. P. ¥. 0'Connor, Project Manager (w/a)
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

020022 Mail Stop 13H3 i

Washington, D.C.
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Automatic actuation of the reactor water cleamup (RWCU) system inboard

containment isolation valves occurred on July 9, 1992, The leak detection
system (LDS) RWCU heat exchanger room high temperature annunciator alarmed
simultaneous to the isolation. No leakage of RWCU or other systems was
observed.

LDS features sensitive Panalarm (formerly Riley) temperature switches. It is
believed that this spurious isolation was actuated by an 1DS trip signal
generated by a temperature switch. The leak detection logic actuates RWCU
containment isolation valves on a single chanrel trip signal.

Efferts in 1984 eliminated most spurious operation events prior to the
issuance of SIL 443, Age-related degradation of aluminum electrolytic
capacitors and fluctuation of supply line voltage are suspected to have caused
spurious operations and failures. The manufacturer has implemented additional
improvements to the switches. Replacement of obsclete model temperature
switches with improved units will be performed on an as-needed basis.

The actuation of the RWCU isolation system did not compromise the safe
operation of GGN3., All safety related equipment operated as designed. The
safety and ttalth of the general public was not affected by this event.
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A. Reportable Occurrence

Automatic actuation of reactor water cleanup (RWCU) system [CE] Division 1
containment isolation wvalves [NH] occurred at Grand Gulf Nuclear Station (GGNS) on
July 9, 1992 at approximately 0422 hours. Automatic actuation of these RWCU system
valves by a leak detection system (LDS) [JM] signal is an engineered safety feature
(ESF) [JE] actuation. This event is reportable per 10 CFR 50.73(a)(2)(iv). This
final report is an update to LER 92-015-00. This report is also intended to
provide additionsl information for reports submitted previously which described
spurious operation of identical temperature sw tches.

B. Initial Conditions

The plant was in Operational Condition 1 at approximately 100 percent power with
reactor water at approximately 532 degrees F and 1020 psig. The RWCU system was in
steady state operation with both cleanup pumps in service upon isolation.

C. Nescription of Occurrence

RWCU inboard isolation valves closed automatically. This occurred simultaneous to a
RWCU heat exchanger room high temperature alarm in the contrel room.

LDS temperature switch E31-TS-N620A or differential temperature switch E31-TDS-612a
would have initiated the alarm, Neither trip unit switch nor any other switch in
either division of 1LDS was found to be in the trip condition upon inspection
following the isolation. No leakage of RWCU or other systems was observed during
inspection following the isolation. Temperatures were normal in the RWCU heat
exchanger room. RWCU operation was restored on July 9, 1992 at 1722 hours.

D. Apparent Cause

Investigation has not determined the exact cause(s) of the isolation signal. It is
believed that this actuation of the RWCU inboard isolation valves was triggered by
an LDS trip signal. Trip logic for actuation of RWCU containment isolation valves
requires only a single channel (i.e., non-coincident) trip signal from LDS. No

other system transient which preceded or coincided with the isolation is known to
have initiated the event.

The cause of the signal is unknown, although spurious operation of temperature
switch E31-TS-N520A or E31-TDS-N612A is suspected. LDS features Panalarm (formerly
Riley) temperature switches. These sensitive switches have caused numerous RWCU
isolations due to spurious operation. Age-related degradation of aluminum
electrolytic capacitors is suspected to have caused this and other recent spurious
operations and failures. This is supported by the fact that spare temperature
switches have failed upon installation. Decreases in supply line voltage are also
suspected as being cause for spurious cperations at GCGNS as evidenced by recordings
of supply line voltage. Panalarm temperature switch models 86 and B6A were the
subject of Ceneral Electric Service Information Letter (SIL) 443 and its supplement .

Efforts to resolve operational anomalies of these units prior to the issuance of SIL
443 included reworking installed and spare units to eliminate the generic
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overheating power supply problem. Installations were also inspected for proper
wire size and thermocouple type. Both of these items were later described in SIL
443 when it was published in 1986, Deficiencies were corrected as necessary.

Some installations also required correction by the installation of wire shielding.

Previous maintenance and engineering reviews as a result of spurious operations of
these model tevperature switches revealed an assortment of causes including
incorrect field wiring installations, broken wiring at a terminal strip. loose
wiring connections, drifting or faulty units (i.e., temperature switches), and
manipulation of the wunit’'s selector switch to read temperatures during daily
readings.

Spurious opsration during daily readings was corrected in 1984 after bench testing
revealed that spurious operation events increased as the difference between the
setpoint and actual temperature reading approached zero. This was attributed to
voltage fluctuations which occurred during manipulation of the unit's toggle style
selector switch. Bypassing the respective isolation logic prior to taking the
unit’s selector switch from the SET position to the RFAD position rectified this
condition. This eliminated most spurious operation events at GGNS.

Another item described in SIL 443 dealt with aluminum electrolytic capacitors. The
capacitor upgrade apparently was not addressed as part of the pre-SIL disposition at
GGNS . The units did not have much service at that time due rn plant age. This
recommendation was mnot implemented in response to the SIL. Most spuriocus
operations of the units had already been eliminated. The SIL recommendation was
retained for future operational reviews.

Several additional shortcomings of the then improved model (86A) temperature

switches were described in SIL 443 Supplement 1. One problem was spurious
operation due to voltage drop of power supplied to the unit. Another problem was
contact chattering due to its burnout protection circuit. Model B86B units

incorporated the modifications necessary to eliminate these problems as described by
the 1989 SIL supplement,

Recent RWCU isolation events attributed to spurious operation of temperature
switches were reported in LER #1-006, LER 91-015, and LER 92-014,

E. Corrective Action

Temperature switches E31-TS-N620A and E31-TDS-N612A were replaced. Recommendations
contained in SIL 443 and ites supplement have been reconsidered. Specifications have
been changed ¢to assure procurement of improved model temperature switches,
Replacement of obsolete models with improved units will be performed on an as-needed
basis based on the safety assessmeat below. It is anticipated that the redesigned
models will not have the spurious operation and failure modes that previous models
exhibited.

F. SAFETY ASSESSEMENT

The actuation of the RWCU isolation system did not compromise the safe operation of
GGNS. 1Isolation of the RWCU system poses no adverse safety consequence since the
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RWCU system does nmot provide a safety function.

The RWCU system isolation valves provide isclation from the reactor ccolant pressure
boundary. The fail safe position of these isclation valves is closed. Design of
LDS isolation logic which interfaces with the RWCU system is based on a non-
coincident logic, whereas other LDS logic employs a coincident logic. Operation of
a temperature switch causes RWCU isolation valves to go to the fail safe position.

The RWCU inboard isolation valves were operable and not affected by this transient.
Safety systems functioned as designed upon receipt of the isclation signal. Other
ESF svstems were available to perform their intended function and responded as
designed. The safety and health of the general public was not compromised by this
event .

G. ADDITIONAL INFORMATION

Energy Industry Identification System (EIIS) codes are identified in the text withir

'

brackets | ].

Some previous similar events were described in LER 83-109, LER B84-027, LER 85-006,
LER 85-012, LER 85-D02", and LER £5-023. LER 83-109 described an isolation due to &
loose connection on the temperature switch. LER 84-027 and LER 91-00¢ discussed
spurious RWCU isolations which occurred during electrical storms. LER 85-022
discussed spurlous operation of a Riley Panalarm temperature switch upon resetting
its READ/SET toggle switch to the SET position LER 85-023 discussed an isolation
apparently caused by a failed relay in the temperature switch and possibly faulty
wiring installations. LER 85-006, LER 85-012, LER 91-015, and LER 92-015 discussed
ESF actuations due tec suspected spurious operation of the temperature switches.

LER 92-020 described spurious actuation of reactor core isolation cooling [BN]
system isolation wvalves suspected to have been caused by & Panalarm temperature
switch,

Sixteen temperature switches were removed previously from LDS trip systems as
approved by amendment to the GGNS operating license.

J

WRE FORW 3984 * UK GPD 12860024 LARA5E
L2



