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March 26, 1993 :|
U.S. Nuclear Regulatory Commission -

Mail Station F1-137 i

Washington, D.C. 20555 [

Attention: Document Control Desk

'

SUBJECT: Grand Gulf Nuclear. Station
Unit 1
Docket No. 50-416-
License No. NPF-29
Automatic 1 solation of RWCU System .

.LER 92-015-01 [
!

GNRO-93/00040 .!
i-

r

jGentlemen:

Attached is Licensee Event Report 92-015-01 which is a final report.
G
:<

Yours truly. .

//

|J/ .,J/e '
'- >

,

WTC/BAB/cg |#

attachment . |.
_

cc: Mr. D. C. Hintz (w/a) :}
Mr. J. L. Mathis (w/a) [
Mr. R.'B. McGehee'(w/a) ;[
Mr. N. S. Reynolds (w/a) j

Mr. H. L. Thomas.(w/o) -j
i
"

Mr. Stewart D. Ebneter (w/a)
' '

Regional Administrator
U.S. Nuclear Regulatory Commission' ;

Region II- ;

101 Marietta St., N.W.. Suite 2900 ;

Atlanta,' Georgia '30323~ ||
::

Mr. P. W. O'Connor, Project Manager (w/a) '!
Office of Nuclear Reactor Regulation |
U.S. Nuclear'. Regulatory Commission )l
"81 St P 13H3 [ .J022 Washington, D.C. '20555 ]

e..

'

-

9304020309 930326'6
'" g[ ].. . .w. r.,,

:
-

- ?~ f- e

PDR ADOCK 0500041
PDR <p,S- ,

.,

t _ _ . -- - . _ . _ . .



i

|
'

Attachment to GNRO-93/00040 |
WRC 8-o m 3be U $ NUCLE AR REGULATORY COMMIEEIONr

*
APPROVED OMB 40. 31bo.0ths |,

LICENSEE EVENT REPORT (LER) '"''''8''2'''.
;

!

FACittTv maME m DoCaET wuwaER m ' AM a

Grand Gulf Nuclear Station 015 ] o l o 10 |4 ]] r, 1 |oF|0 | 4
il1L1 set

Automatic Isolation of RWCU System
EVENT DATI (51 LE R kUMBE R 466 AEPORT DATI 173 DTHER F ACILtTIES INVOLVED 186

MONTw Day YEAR VE A88 *I[ yfj MONTH DAV %EAP F AOUT v AAMEE DOC *.E T NUMBt FUEs'''

I0 151010 1 0 1 I I

0|7 r| 9 9| 2
-

O! 1|5 O! 1 0|3 d6 9|39 ? 0 1 5 10 1 0 1 0 1 I |
T-s REeOR, es eveM<rrE D *URsusN, so inE REou,REuturs Or ,0 er R s ec,,:. . .. n. .. w-o, m,,,,,,,,,,

NI* 20 402M 20 40Bics y 60 736eH2H=> 73 7 tins '

20 406mH1HH 60.36scH11 50 736.H2Hv) 73.71 delPOWER
- - - -um

(1 01 1|0 M 20 405mH11M to 36teH2) SO 73eeH26f=nl NE ise a de f

20 405ieH1Had 50 73 eH2 tid 90 73eH2Hosianal Jtf6Al

20 4DBieH1HM 60 73ae H2 Hut 90 73mH2 Hee 6036!

20 4061sH11tv) 60.73 eH2Hml 50 73ieH2 Hat

LICENSEE CONT ACT FOR Tm3 LE R t121 |

NAME T E LE.P'4DNE NUMBER

Af*E A CDDE

Bruce A. Burke / Licensinn Ennineer 610 fi a h 17 L lAhhh
CDMPLETE ONE LINE FOR E ACM COM*0NENT F AILUAE DESCR!hED im THIS REPORY t134

[g $[ pm CAU5E S v 6'E M CDveCNENT [CW M TA ECAutE SYETEv COMPONENT ,pp

I I I I l I I I ! 1 ! I f f
?

1 1 1 I I i 1 I I f ! 1 I i
SUPPLEMENT AL REPORT E wPICTED f14' MDNTH Dat VEAR

E>PECTED
Ssev SLCN .

YEb tif pes ramtete EXPECTED $UBMi$$tDN CATEj kQ

.mR CT %, M a e. . . ,,-..,"-,~,,e.,,-....nei ,

l.

Automatic actuation of the reactor water cleanup (RUCU) system inboard
containment isolation valves occurred on July 9, 1992. The leak detection
system (LDS) RWCU heat exchanger room high temperature annunciator alarmed i

simultaneous to the isolation. No leakage of RUCU or other systems was
observed.

!

LDS features sensitive Panalarm (formerly Riley) temperature switches. It is |
believed that this spurious isolation was actuated by an LDS trip signal c

generated by a temperature switch. The leak detection logic actuates RWCU
,

containment isolation valves on a single chant el trip signal. !

Efforts 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 cau;ed ;

spurious operations and failures. The manufacturer has implemented additional
,

improvements to the switches. Replacement of obsolete 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 h alth 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 5

containment isolation valves [NH] occurred at Grand Gulf Nuclear Station (GGNS) on -

July 9, 1992 at approximately 0422 hours. Automatic actuation of these RWCU system j

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 i

final report is an update to I.ER 92-015-00. This report is also intended to |
provide additional information for reports submitted previously which described |

! spurious operation of identical temperature suitches.

B. Initial Conditions i

:

The plant was in Operational Condition 1 at approximately 100 percent power with
reactor water at approximately 532 degrees F and 1020 psig. The RUCU system was in e

steady state operation with both cleanup pumps in service upon isolation. '

C. neseription of Occurrence i

:RWCU inboard isolation valves closed automatically. This occurred simultaneous to a ~

! RWCU heat exchanger room high temperature alarm in the control room. '

l 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 i

,

either division of LDS was found to be in the trip condition upon inspection
;following the isolation. No leakage of RWCU or other systems was observed during jinspection following the isolation. Temperatures were normal in the RUCU 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 ibelieved 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 iother 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 joperations . and failures. This is supported by the fact that spare temperatureswitches have failed upon installation. Decreases in supply line voltage are also

suspected as being cause for spurious cperations at GGNS as evidenced by recordings;

of supply lina voltage. Panalarm temperature switch models .86 and 86A were the
{

,

subject of General Electric Service Information Letter (SIL) 443 and its supplement.
1
IEfforts 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 i

wire size and thermocouple type. Both of these items were later described in SIL j
443 when it was published in 1986. Deficiencies were corrected as necessary, t

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

Previous maintenance and engineering reviews as a result of spurious operations of j

these model teeperature switches revealed an assortment of causes including ;

incorrect field viring installations, broken wiring at a terminal strip, loose !
wiring connections, drifting or faulty units (i.e., temperature switches),-'and' |
manipulation of the unit's selector switch to read temperatures during daily, j

readings. j

Spurious operation 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 j

unit's selector switch from the SET position to the READ 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 to plant age. This
recommendation was not implemented in response to the SIL. Most spurious
operations of the units had already been eliminated. The SIL recommendation was j
retained for future operational reviews. |

.

Several additional shortcomings of the then improved model (86A) -temperature j
-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 86B units :|
incorporated the modifications necessary to eliminate these problems as described by i

the,1989 SIL supplement. _ |
d

Recent RWCU isolation events attributed to spurious operation of temperature :
'

switches were reported in LER 91-006, LER 91-015, and LER 92-014.

E. Corrective Action
J

Temperature switches E31-TS-N620A and E31-TDS-N612A were replaced. Recommendations '!
contained in SIL 443 and its supplement have been reconsidered. Specifications h' ave- !

been changed to assurez procurement of improved model temperature switches. i

Replacement of obsolete models with improved units will be performed on an as-needed 1
' basis based on the safety assessment below. It is anticipated that the redesigned ;

models will not have the spurious operation and failure modes that previous models j

exhibited. -]

F. SAFETY ASSESSEMENT

The actuation of the RUCU isolation system did not compromise the safe operation of j
GGNS. Isolation of the RWCU system poses no adverse safety consequence since the | .i

t

!
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RWCU' system does not provide a safety function. |
!

The RUCU system isolation valves provide isolation from the reactor coolant pressure :

boundary. The fail safe position of these isolation 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 RUCU isolation valves to go to the fail safe position.

The RUCU inboard isolation valves were operable and not affected by this transient.
Safety systems functioned as designed upon receipt of the isolation signal. ~0ther |
ESF systems were available to perform their intended function and responded as

'

designed. The safety and health of the general public was not compromised by this q
event. g

I
G. ADDITIONAL INFORMATION | |

i

Energy Industry Identification System (EIIS) codes are identified in the text within -|
brackets [ ]- ;.

Some previous similar events were described in LER 83-109, LER 84-027, LER 85-006, !
LER 85-012, LER 85-02E, and LER 85-023. LER 83-109 described an isolation due to a |
loose connection on the temperature switch. LER 84-027 and LER 91-006 discussed -j
spurious RWCU isolations which occurred during electrical storms. LER 85-022 :

discussed spurious 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 i

ESF actuations due to suspected spurious operation of the temperature switches. j
LER 92-020 described spurious actuation of reactor core isolation cooling [BN] |

t system isolation valves suspected to have been caused by a Panalarm temperature ;

switch. i

!

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