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| UNITED STATES NUCLEAR REGULATORY COMMISSION
j Attention: Document Control Desk 1, ..j |

' ' '

' '' "Washington, D. C. 20555 *

I
Reference: (a) License No. DPR-36 ( Docket No. 50-309 )

'

Subject: Maine Yankee Licensee Event Report 96-031, Plant Trip During Reactor
Protection System Surveillance:

,

Gentlemen:
; I

:
Please find enclosed Maine Yankee Licensee Event Report 96-031. This report is submitted 1

in accordance with 10 CFR 50.73(a)(2)(iv).

Please contact us should you have any questions regarding this matter. !
:

Very truly yours,

'9
^

James R. IIebert, Manager,
,

Licensing & Engineering Support Department

mwr
p

Enclosure ,4
iu,

c: Mr.11ubert Miller /

Mr. J. T. Yerokun /
Mr. D.11. Dorman
Mr. Patrick J. Dostic
Mr. Uldis Vanags \

9611140164 961108
PDR ADOCK 05000309
S PDR
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NRC FORM 366 U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO. 3150-0104
(4 95) . EXPlRES 04/30/98

( Pers!Mf!f!!##S&"a!#al"45% si"f#a'
' 8dEE"MEff'##*N/Esi!NTo Co",IoS1"S^MN1s'RYNC#105#LICENSEE EVENT REPORT (LER) ' "" 8" ^

i
U.S. NUCLEAR REGULATOHV COMMISSION. WASHINGTON, DC20555-0001. AND TO THE

(See reverse for required number of (A[|g1 R(RE0 PROJECT (3150 0104). 0FFICE OF MANAGEMENT AND BUDGET.R

9C
j digits / characters for each block) ;

FACILITY NAME (1) DOCKET NUMBER (2) PAGE (3)
a

Meine Yankee Atomic Power Company 50-309 1OF3
TITLE I4)

PLANT TRIP DURING REACTOR PROTECTION SYSTEM SURVEILLANCE j
;

; EVENT DATF (5) 1.ER NUMBER (6) REPO RT DATI E m OTHER FACILITIES INVOLVED (8)
SE At RMOTH DAY VEAR YEAR MONTH DAY YEAR

-

i

*

10 09 96 96 ~ 031 : 00 11 08 96

OPERATING ThlS REPORT IS SUBMITTED PUUtSUANT TO THE REQUlpru :NT t OF 10 CFR E: (Check one e r rmre) (11)7j MODE (9) 20.2201(b) 20.2203(a)(2Hv) 50.73(a)(2)(i) 50.73(a)(2Hviii) [
POWER 20 2203f alf1) 20 2203falf3)fi) 50 73falf 2)fii) 50 73(a)(21txt

! LEVEL (10). 90 % '20.2203(an2Hi> 20.2203(an3Hii) 50.73(a)(2)(iii) 73.71

! |20.2203f alf 2)tii) 20.2203 f alf 4) y 50.73f alf 2)fiv) OTHER

j 20.2203(a)(2Hiii) 50.36(c)(1) 50.73(a)(2Hv) {gc6fy Agta
3 20.2203(aH2)(iv) 50.36(c)(2) 50.73(aH2)(vii) 366A

LICENSEF CONTACT FOR THIS LER (121,

* NAME TELEPHONE NUMBER (include Area Code)

| Ethan Brand, NSEG Supervisor (2o7) 882-5661 |

} COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT f13)

y0 R A8t!CAUSE SYSTEM COMPONENT MANUFACTURER CAUSE SYSTEM COMPONENT MANUFACTUR[ARDS g

l' |
'

!
'

i

I
1

SUPPI FMFMTAL REPORT EXPECTED (14) Mm DAY HAREXPECTED
2 YES SUBMISSION

X NO DATE (15)Of yes, complete EXPECTED SUBMISSION DATE).

ABSTRACT (Limit to 1400 spaces, i.e., apprOximately 15 single-spaced typewritten lines) (16)
:
1

On October 9. 1996. Maine Yankee was operating at 2440 MWt (90.3% power) when the reactor.

scrammed. The reactor trip breakers opened without any initiating trip signals havingi

; been received. At the time of the trip, the logic trip relay surveillance was in progress !
: and reactor trip breakers #3 and #7 were o)en as part of the surveillance. All safety
d related systems responded correctly upon tie plant trip. -)

<

The exact cause of the trip has not been determined. The apparent cause of the trip was !

voltage transient in the logic circuitry being tested during the surveillance. Additional
testing and analysis are being performed to attempt to determine the exact cause of the
trip, including bench testing of the circuit to identify any potential design deficiencies
which might have contributed to the event. Also being considered is additional monitoring
of the circuit during the next surveillance.

The following logic matrix components which were undergoing testing at the time of the trip
were replaced prior to plant restart: the test power su) ply and the Matrix Relay Hold push-
button. Also. the circuitry was thoroughly tested (wit 1 no problems found) and the logic
trip relay surveillance was completed before a plant restart.

NRC FORM 366 M 95)
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NRC FORM 300A U.S. NUCLEAR REGULATORY COCMISSION
I4 951

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

FACILITY NAME (1) DOCKET LER NtHIER (65 PAGE (3)

I%([ R@VIAA

Maine Yankee Atomic Power Company 50-309
96 - 031 - 00

TEXT (if trore space is required. use additional copies of NRC Form 366A) (17)

INIIIALELANT_CONDIIIONS:

On October 9. 1996. Maine Yankee was in Mode 7. Power Operations, at 2440 MWt steady
state power 90.3%.

EVENLDESCRIEIION:

On 10/9/1996 at 0950 the reactor scrammed when the reactor trip breakers opened without '

any initiating trip signals having been received. At the time of the trip the Reactor
Protective System (RPS)(JC) Logic Trip Relays Test surveillance was in progress on the )

"AC" logic matrix and reactor trip breakers #3 and #7 were open as part of the ;

surveillance. l

|
,

i
SAFEILSIGNIEICANCE

The safety significance was minimal. All safety related systems responded correctly upon
the trip.

;

|

CAUSAL _EACTORS:

Note: the_RPS logic system was designed by Combustion Engineering as part of original
plant e <ent.

Refer to the attached diagram for the following discussion: |
|

The RPS Logic Trip Relays Test surveillance tests each of four "K" relay (RLY) trip logic |
circuits. Each "K" relay opens two (of eight total) Reactor Trip Breakers (52). At least |
four Reactor Trip Breakers must open to cause a reactor trip. There are six logic ]
matrixes (AB AC. AD. BC. BD and CD). each with four logic matrix relays. Each matrix i

relay has an associated contact in its respective "K" relay circuit To allow testing of |
each of the 24 (four in each of six logic matrixes ) matrix relays without causing a
reactor trip. only one "K" relay is allowed to de-energize at a time. This is ;

'

accomplished by applying a hold current to a second coil in the three logic matrix relays
not being tested in the specific logic matrix. The logic matrix being tested is then de-
energized which in turn de-energizes the one logic relay not being supplied with hold
current. This hold current is supplied by a single test power supply. Normally, the
logic matrix relays are energized by auctioneered power supplies through the matrix trip
circuit.

NRC FORM 366A (4-95)
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LICENSEE EVENT REPORT (LER)
| TEXT CONTINUATION

FACILITY NAE (1) DOCKET LER NUMBER (6: PAGE (3)

%W %|?m
Maine Yankee Atomic Power Company 50-309

96 - 031 - 00

TEXT (if more space is required, use addtttonal coptes of NRC Form 3664) (17)

|

Conducting the surveillance involves manipulating two rotary contact switches (H3) and a
push-button switch; the Channel Trip Select Switch (which selects one of the ten possible
trips). the Matrix Relay Trip Select Switch (which selects one of the four Logic matrix
relays)), and the Matrix Relay Hold push-button switch (which applies a holding current to

,

the non-tested matrix relays and inserts the trip selected by the Channel Trip Select j
Switch).

A fault tree was constructed to identify possible malfunctions that could cause a plant
trip during the surveillance. This analysis identified that an interruption of the hold
current for the matrix relays would result in a plant trip. This was verified by test
before plant startup. Three components were identified which could result in
interruption of the hold current; the power supply itself (or its supply) the Matrix
Relay Hold push-button and the Matrix Relay Trip Select Switch. While the plant was
shutdown with the reactor trip breakers closed. each of these components (in the AC logic
matrix) were manipulated as they would be in the test, with no problems noted. The power 1

supply and the Matrix Relay Hold push-button switches were replaced before startup as a !
precautionary measure. The Matrix Relay Trip Select Switch was not replaced as no spare
was available before startup.

Prior to plant startup, the RPS surveillance was completed with no other problems.

CORRECIIVE_ACIIONS:

- The following AC logic matrix components that were undergoing testing at the time of the
trip were replaced: the test power supply and the Matrix Relay Hold push-button. The
circuitry was thoroughly tested and the RPS surveillance completed before plant restart.
- Additional testing and analysis are being performed to attempt to determine the exact

cause of the trip. including bench testing of the circuit to identify any potential design ;
deficiencies that might have contributed to the event. !

- Additional monitoring of the circuit during the next surveillance is being considered.
- Combustion Engineering has been consulted on this problem and is providing additional |

assistance.

i RREVIOUS_SIMILAR_ EVENTS:

! No previous similar reactor trips have been reported via LER. Maine Yankee has had two
j apparently similar reactor trips in 1974 and in 1978: both of these previous trips

occurred during RPS surveillance testing. The 1974 event appeared to be due to a faulty,

selector switch, and the 1978 event to faulty logic matrix relay.

NRC FORM 366A (4-95)

- .,- _



_ _ _ _ - _ _ _ _ _ _ __ ._ _ _ _ _

.

.

-
,.

.

*
.

JII'-

i

Reactor Trip cms,

AB,AC,AD,BC BD,CS
" HHHHHF-w

=
'#Logic Matrix To<

AB / 0'" *
7 %, ,

| To Bus "2" 'x*
M /A 'o-

'

Ed , *n<i i i i i i i i i i /,-d. i
/m%n u n n n s n s s ,

''8' h^+ 2 a+t att u, s+1 e41 s+1 ar-i s+t a+1 s11 8 'W M*8
T% Selectg, 21 -twanavqwanan>-< H-t w-< wAw|

LQQ- * v ,/

n;= % Mn: g<n,

g-

ini%g u. 'Ri s e,sss+s.s+s.sr,e+s,s s,ars+s,s s,. ; . Wpgg.
, ,

, icg; w ai w ur- mi +
,

, s n n n s s n a s n s .. _ . . _

iii: Y Y Y Y Y Y Y YV t- LE.M,e. J.
i w

,5] Y
1, ;

3
__

n] To-1_1. ,-
pg.g f8 Te.t

= i 5 g
>

~T= "- .

<- -

|

,

t

__-_.._.___._._________-._.__________*_m. _ _ _ _ _ _ _ _ _ _ _ _ _ _
- ,


