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On October 1,1998, at 18:11, with the Unit in Mode 1 at 100 percent power, entry into Technical Specification (TS)
3.0.3 occurred due to the simultaneous loss of the A and B Recirculation Spray System (RSS) trains. The "A" and "C"
RSS [ Train A) pumps became incapable of automatic starting on a loss-of-power (LOP) due to a failure of vital AC
Inverter 1 which supplies the "A" Emergency Generator Load Sequencer. At the time of the inverter failure, the "B"
RSS pump [ Train B] was out-of-service for surveillance testing and scheduled preventative maintenance. This
risulted in not meeting the requirements of TS 3.6.2.2," Containment Systems Recirculation Spray System," which
requires that "Two independent Recirculation Spray Systems shall be OPERABLE." Entry into Technical Specification
3.0.3 is reportable pursuant to 10 CFR 50.73(a)(2)(i)(B) as an operation or condition prohibited by the unit Technical
Specifications.

The cause of this Technical Specification 3.0.3 entry was the F1 blown fuse inside vital AC Inverter 1 due to an
clIctrical component problem (s) within the inverter.

There was minimal safety significance associated with this event. The "A' and "C" RSS pumps, while not capable of
gutomatic starting on a LOP due to the Emergency Generator Load Sequencer being inoperable in accordance with TS,
w re capable of being manually loaded from the associated Emergency Diesel Generator and would have been
availablein the event of an accident. There were no safety consequences associated with event. RSS train B was
r: stored to operable status, TS 3.0.3 was exited, and the reactor downpower stopped at 48 percent reactor power.

The six circuit boards responsible for the firing and coordination of the firing times of the silicon controlled rectifiers
(SCRs) in Inverter 1 were replaced. The revision level of the circuit boards associated with the SCR firing network in
sich of the vital inverters will be evaluated.
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1. Description of Event

On October 1,1998, at 18:11, with the Unit in Mode 1 at 100 percent power, entry into Technical Specification (TS)
3.0.3 occurred due to the simultaneous loss of the A and B Recirculation Spray System (RSS) [BE] trains. The "A* and
"C" RSS [ Train A) pumps became incapable of automatic starting on a loss-of-power (LOP) due to a failure of vital AC
Invirter 1 [lNVT] which supplies the "A" Emergency Generator Load Sequencer (EGLS). At the time of the inverter
f;ilure, the "B" RSS pump (Train B] was out-of-service for surveillance testing anc scheduled preventative maintenance.
This resulted in not meeting the requirements of TS 3.6.2.2, " Containment Systems Recirculation Spray System," which
requires that "Two independent Recirculation Spray Systems shall be OPERABLE." Entry into Technical Specification
3.0.3 is reportable pursuant to 10 CFR 50.73(a)(2)(i)(B) as an operation or condition prohibited by the unit Technical
Specifications.

On October 1,1998, at 18:11, Technical Specification 3.8.3.1, "Onsite Power Distribution," Action b was entered when a
fuse blew in vital AC Inverter 1 (VIAC-1 - 3VBA*lNV1) and became inoperable, and the vital AC bus (EF] had to be
placed on its attemate source. While on the altemate source the "A" EGLS [JE] is not capable of automatic operation
on a LOP. This rendered both the "A" and "C" RSS [ Train A) pumps incapable of automatic starting on a LOP. The "B*
RSS pump [ Train B] had been previously removed from service on October 1,1998, at 05:32, for a survei!!ance testing

'
end for a 6 month preventative maintenance sampling of motor oil. ',

Discussicns occurred between the Shift and managemelit personnel as to the applicability of Technical Specification
*

3.0.3. At 20:45, TS 3.0.3 was entered with a time of discovery of 18:11, which was when the fuse blew in vital AC
Inv:rter 1.

.s
At 21:20 the Unit entered AOP 3575," Rapid Downpower," and began reducing reactor power. At 21:28 notification of

m
ths TS 3.0.3 required shutdown was made pursuant to 10 CFR 50.72(b)(1)(i)(A). At approximately 22:50 the "B* RSS
pump was declared operable and, TS 3.0.3 was exited, and the reactor shutdown was stopped at 48 percent reactor
power.

Discussion of Previous inverter 1 (VIAC-1) Problems:

Th3 200 amp fuse (F1) associated with the silicon controlled rectifier (SCR) firing network (A4) within Inverter 1 had
blown on two previous occasions resulting in entry into TS 3.8.3.1 Action b for a vitalinverter out-of-service.

On August 23,1998, fuse F1 located in series with the DC input to the inverter section of the Inverter (which provides
electrical protection to one of the three SCR firing networks) was blown. A visualinspection of the internals of the
inv:rter was performed, the blown fuse replaced and the inverter was returned to service.

On September 23,1998, the F1 fuse again blew. Trouble shooting of the inverter SCR firing network section found no
degraded or failed components with the exception of Varistor RV1. This varistor (RV1) has a rated breakdown voltage
of cpproximately 175 volts. RV1 showed signs of degradation since it was breaking down at 140 volts which is close
to the DC input potential seen at the F1 fuse. This could have caused excess current to flow through F1 causing the
fuse to blow. The varistor was replaced along with the F1 fuse and following a monitoring period of the output wave
forms of the firing network, as well as, the over all wave forms of the inverter, the inverter was returned to service.

On October 1,1998, at 18:11, the F1 fuse again blew and in conjunction with the "B" RSS pump being out-of-service
resulted in the TS 3.0.3 entry. Trouble shooting of the inverter SCR firing network section found no degraded or failed
components. The circuit boards responsible for the firing and coordination of the firing times of the SCRs within the (
SCR firing network sections of the inverter were replaced, i.e., the 4 SCR driver cards (J109-112) as well as the Driver
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Logic and Power Logic Cards (J9 and J8). The F1 fuse was replaced, and following a monitoring period of the output I

wave forms of the SCR firing network, as well as, the over all wave forms of the inverter, the inverter was recurned to
service.

,

,

ll. Cause of Event i

:

The cause of this Technical Specification 3.0.3 entry was the blown F1 fuse inside vital AC Inverter i due to an
dectrical component problem (s). This resulted in the "A" and "C" RSS [ Train A) pumps being incapable of automatic
starting on a LOP (since the "A" EGLS was inoperable) while the "B" RSS pump was out-of-service for maintenance.

1

The cause of the F1 fuse blowing inside Inverter 1 is believed to be the miss-firing of an SCR within the associated'

SCR firing network (A4) caused by a problem with either the Driver Logic and/or the Power Logic Cards which are ;
responsible for the timing and the firing of the SCRs. The problem with the circuit boards could be with a component ;

that is degrading and its effect on the existing circuitry (and/or with the compatibility between different revision levels 7
of circuit boards) within the associated SCR firing network.

4Discussions with the vendor, Elgar, and system engineering counterparts at other power plants identified that blowing
L the F1 fuse within Elgar inverters is a relatively common problem. A review of industry operating experience
I identified failures that could cause the F1 fuse to blow, i.e., noise, loose connections, degraded or failed solid state L

,

components due to heating or aging, and circuit board revision level compatibility, all centered around the miss-firing i
*

L of an SCR.
L' -

The six circuit cards within Inverter 1 that were identified as potentially causing the problems were returned to the [
"

vendor for analysis. Elgar performed a Quality Assurance receipt inspection which included a visualinspection for
,

bad connections, loose wires, bad solderjoints, and signs of overheating. The circuit boards were then submitted to
Elgar's Standard Nuclear Acceptance Test Procedure at both ambient and elevated temperature (122*F) conditions
to determine if there were any components that were showing signs of breaking down. This test consisted of i

!. providing inputs and verifying the correct outputs characteristics for the cards. No deficiencies were identified that
could be concluded would have resulted in blowing the F1 fuse if the board (s) had been installed in an operating ,

inverter. |

Ill. Analysis of Event
,

|
There was minimal safety significance associated with this event. The "A' and "C" RSS pumps while not capable of
automatic starting on a LOP due to the Emergency Generator Load Sequencer being inoperable in accordance with the
TS, were capable of being manually loaded from the associated Emergency Diesel Generator and would have been
availablein the event of an accident. RSS train B was restored to operable status, TS 3.0.3 exited, and the reactor
downpower stopped at 48 percent reactor power. The timing of the applicable shutdown actions required by TS
3.0.3, which was entered when TS 3.6.2.2 could not be met were satisfied. The unit downpower was performed in
cecordance with the operating procedures and no equipment problems were noted. There were no safety
consequences associated with this event

NRC FORM 366A (4-95)



r----
, ,

4

NRC FCRM 366A U.S. NUCLEAR REGULATORY COMMISSloN
($95)

LICENSEE EVENT REPORT (LER)
t' TEXT CONTINUATION
L '

FACILITY NAME (1) DOCKET LER NUMBER (6) PAGE (3)
*

SEQUENTIAL REVISloNYEAR NUMBER NUMBER 4OF4Millstone Nuclear Power Station Unit 3 05000423

1998 ~ 039 - 00
TEXT (11more space is required, use additionalcopies of NRC Form 366A) (11)

.; +.

IV. Corrective Action
!

The following corrective action (s) have been completed:

1. The six circuit boards responsible for the firing and coordination of the firing times of the silicon controlled |
rectifiers (SCR) within the SCR firing network sections of Invertar 1 were replaced.

The following corrective action (s) will be performed.
J

1. . Evaluate the compatibility of the existing circuit boards (revision levels) associated with the SCR firing network |
sections in each of the VitalInverters by January 15,1999. J

V. Additionalinformation j

The results of the vital inverter circuit board (revision lev'el) compatibility review will be evaluated as part of the '

Maintenance Rule Functional Failure Evaluation Program. Corrective actions developed as part of the Maintenance 1

Rule functional failure evaluation for the vital inverter failure will be tracked under the Millstone Corrective Action I
( Program, i

S j
r

I

Similar Events

R LER 97-025-00 Historical Event: A Failure to Enter Technical Specification 3.0.3 Upon Loss of Vital AC Bus
VlAC-1

,

|
|

Manufacturer Data
|

Ells Codes

Systems: -

Engineered Safety Features Actuation
(Instrumentation) System., . . . . ..J E.

Instrument and Uninterruptible Power System - Class 1E. ..EF
Recirculation (Containment) Spray System.. ..BE. .

Components:

Inverter... ..INVT -. . . . . . . . . . . . . . ,

.
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