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ON JUNE 17, 1984, AT 2034 I!OURS, WilILE IN MODE 1 AND OPERATING AT 68% POWER, A
REACIOR TRIP AND SAFETY INJECTION OCCURED FRQ4 TIE IDSS OF C.R.I.D. (CONTROL
ROOM INSTRUMENT DISTRIBUTION) IV INVERTER. TIE REACIOR TRIP OCCURED DUE 'IO
INDICATION OF LOW RCS FION WITl! REACIOR POWER GREATER TIIAN TIE P-8 SETPOINT.
TIE SAFETY INJECTION OOCURED DUE 'IO AN IlDICATION OF IDN STEAMLINE PRESSURE
CONCURRENT WITII IIIGI STEAM FLOW CAUSED BY TIE OPERATION OF TIE STEAM DUMPS.

T!E CAUSE OF TIIE C.R.I.D. FAILURE NAS DETERMINED 'IO BE A S!!ORTED C-2 CAPACI'IOR
ON TIE SilORTING CIRCUIT DOARD.

TIIIS EVENP AND TIE PREVIOUS C-2 CAPACI'IOR 1 AIIURE ARE TIE RESULT OF IIIGi AMBIENT
TEMPERA'IURES.

A DESIGN OIANGE liAS BEEN INSTAUFn UllIGI REPLACED TIE C-2 CAPACI'IORS IN ALL
EDUR INVERTERS WITl! CAPACI'IORS IIAVING A IIIGIER TEMPERATURE RATING., AIR

i CONDITIONING WAS ALSO ADDED SO TilAT 000L AIR IS DIRECTED INIO TIIE INVERTER
ENCIDSURES.
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ON JUNE 17,1984, AT 2034 IIOUPS, WiiIIE IN BODE 1 AND OPERATING AT 68% POWER, A
REACTOR TRIP AND SAFETI INJECTION OOCURED FIOi TIE IDSS OF C.R.I.D. ( CONTIOL
ROOM INSTRUMENT DISTRIBUTION) IV INVERTER. 11E REACIOR TRIP OOCURED DUE 10
INDICATION OF IDW RCS FIDW WI'I11 REACIOR POWER CREATER 711AN TIE P-8 SETPOINP.
TIE SAFETI INJECTION OLCURED DUE 70 AN INDICATION OF IDW STEAMLINE PRESSURE
CONCURRENT WITil llIGI STFM FIDW CAUSED BY TIE OPERATION OF 71E STEAM DUMPS.
DURING ACTIVATION OF TIE SAFETI INJECTION, 'ITE MAIN STFM ISOLATION VALVES
CIDSED 'IO TIE DETENT POSITION DUE TO TIE S10RT TERM INDICATION OF TiiE IIIGI
STEAM FIDW.

FOLIDW-UP TESTING INCIDDED:

-VERIFICATION TIIAT A SIORT TERM ACTIVATION OF 11E SAFETY
INJDCTION MASTER RELAY M)UID CIDSE TIE MAIN STEAM ISOIATION
VALVES 1011E DETENT POSITION.

-Tile IIIGI STEAM FIDW BISTABLES AND TIE STEAMLINE PRESSURE
MISMA101 BISTABLES WERE TESTED. 71E BISTABLE TRIP SETPOIITfS
WERE FOUND TO BE WI11IIN SPECIFICATIONS.

-TRAIN - A OF 11E SOLID STATE PICTECTION SYSTDi WAS VERIFIED
TO OPERATE LORRECTLY BY TIE PERFORMANCE OF A SURVEILIANCE
TEST WilIQI O!ECKS TIE IDGIC AND OUTPUP RELAYS.

'IIIIS TESTING VERIFIED 'IIIAT TIE SAFETI FUNCTIONS OPERATED CORRECTLY AT TIE
PIOPER ACIUATION POINIS.

TIE CAUSE OF TIE C.R.I.D. FAILURE WAS DETERMINED TO BE A S10RTED C-2
CAPACITOR (IEEE COMPONINF FUNCTION IDENTIFIER = CAP) ON TIE S10RTING
CIRCUIT DOARD. TIE FAILED CAPACITOR WAS MANUFACTURED BY SPRAGUE - PARP
No. 330 P 72.

PREVIOUS OOCURRENCES OF A SIMIIAR NATURE WERE REPORTED ON LERS: 050-315/
1980-20, 1979-22 AND 050-316/1983-81, 52, 1981-27.

TIE CAUSE OF TIE NUMEROUS C-2 CAPACI'IOR FAILURES liAS BEEN DETIR1INED TO -
BE TIE IIIGI AMBIENP TDIPERATURES.

A DESIGN GIANGE IIAS BEEN INSTALLED Wi!IQi REPIACED TIE C-2 CAPACITORS IN ALL
FOUR INVERTERS WITil CAPACITORS HAVING A IIIGER TEMPERATURE ' RATING. AIR
CONDITIONING WAS ALSO ADDED SO TIIAT COOL AIR IS DIRECTED INIO TIE INVERTER

* ENCIJOSURES.
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' INDIANA AND MICHIGAN ELECTRIC COMPANY
DONALD C. COOK NUCLEAR PLANT

Operating License: DPR-58
Docket No.: 50-315

Special Report: SI-17

SAPETY INJECTION ACTUATION - JUNE 17, 1984

Conditions Prior to Occurrence

The Reactor was in Mode 1 at about 68% power in the process of a
power increase trom 58% to 100% at 3% per hour. Power had been
reduced to 58% at 0745 hours on June 17, 1984 to remove the West
Main Feed Pump trom service for a condenser tube leak check.

Description of Occurrence

At 2034 hours on June 17, 1984 while in the process of a power increase
from 58% to 100% the unit tripped and a Train A Safety Injection
occurred. The cause of this trip was the failure of the Crid IV
Inverter which caused a low Reactor Coolant Flow Signal. This Low
flow signal in coincidence with being above the P-8 permissive setpoint
caused the Reactor Trip. The cause of the Crid IV Inverter failure
was a failed commutating capacitor. The cause of the Train A Safety
Injection was low steamline pressure (signal given by loss of Crid IV)
concurrent with high stecmline flow via the steam dumps. A Train B
Safety Injection did not occu: because the Train B output relays are
powered by Crid IV so they did not energize to give a Safety Injection
Signal.

<

Designation of Cause of Occurrence

As stated in the " Description of Occurrence", a failed commutating
capacitor caused the Crid IV Inverter to fail, which in turn caused
the Unit to trip and the Train A Safety Injection to occur.

Analysis of Occurrence

The following is a list of major items that were reviewed for their
safety implications

(a) Reactor Coolant System Cooldown Rate

The Reactor Coolant System was at 562'F at the time of the
injection and a fairly rapid cooldown to about 520'F occurred.
The cause of this cooldown was attributed to the steam line
drains being open while the operators were concentrating on
the recovery from the Safety Injection. This cooldown rate is
well within the allowable Technical Specification limit of 100*F
per hour.
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8 (b) Th7rm71 Effncts of Safnty Inj-ction

During this occurrence, the East Centrifugal Charging Pump
injected into the Reactor Coolant System through the Boron
Injection lines (1h" nozzles) for a period of about ten minutes.
The maximum flow one pump can put through these lines is 470 gpm
(T . S . 4. 5. 2f) . The maximum total injection into the RCS for a
pump operating for ten minutes is 4700 gallone The injection
of 4700 gallons corresponds to a 16 minute injection of the
design base used in FIRL Report F-C4542 which calls for two
charging pumps, each having a flow rate of 150 gpm. This is the
17th inadvertant Safety Injection into the Reactor Coolant System
and conservatively constitutes 3.1/10,000 of allowable cycles.
This is conservative from the fact that the maximum injection
flow of 470 gpm required by Tech Spec 4.5.2f is verified at
zero RCS pressure. The pressure at the time of the injection
was 2235 psig which would have caused a flow less than 470 gpm.
The total accumulated cycles to date are 38.1/10,000.

(c) Effects on Emergency Core Cooling System Piping

The piping and supports in the ECCS were given a thorough visual
inspection to determine if any mechanical damage was experienced
during the safety injection. There was no evidence of any
mechanical damage or abnormal movements of the piping.

Corrective Actions

The commutating capacitor which failed in the Crid IV Inverter was
replaced by a new generation commutating capacitor which has a higher
dielectric strength and a higher temperature rating. The same
commutating capacitor in each of the other three Crid Inverters
was also replaced with this new generation commutating capacitor.
Air conditioning was also added so that cool air is directed into
the inverter enclosures.
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,,,,,, IN0 LANA & MICHIGAN ELECTRIC COMPANY
DONA LD C. COOK NUCLEAR PLANT
P.O. Box 458, Bridman, Michigan 49106

(616) * E 5901

July 16, 1984

United States Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Operating License DPR-58
Docket No. 50-315

Document Control Manager:

In accordance with the criteria established by 10CFR50.73
entitled Licensee Event Reporting System, the following
report /s are being submitted:

RO 84-010-0
Special Report SI-17

Sincerely,

- -
.

W.G. 3 th, Jr.
Plant Manager

/cbm

Attachment

cc: John E. Dolan
J.G. Keppler, RO:III
M.P. Alexich
R.F. Kroeger
H. Brugger
E.R. Swanson, RO:III
R.C. Callen, MPSC
G. Charnoff, Esq.
J.M. Hennigan
R.O. Bruggee, EPRI
INPO
PNSRC
J.F. Stietzel
E.L. Townley
Dottie Sherman, ANI Library %
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