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ROBERT C. MECREDY JELEPHONE

Vice President AREA CODE 716 546-2700
Ginna Nuclear Production -

August 29, 1991

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Subject: LER 91-007, Safeguards A Buses Undervoltage Relay
Actuations Due to Failed Solid State Switches Causes
Automatic Starts of the "B" Emergency Diesel Generator
R.E. Ginna Nuclear Power Plant
Docket No. 50-244

In accordance with 10 CFR 50.73, Licensee Event Report
System, item (a)(2)(iv), which requires a report of, "any event
or condition that resulted in manual or automatic actuation of
any Engineered Safety Feature (ESF), including the Reactor
Protection System (RPS)", the attached Event Report LER 91-007 is
hereby submitted.

This event has in no way affected the public's health and

safety.
Verz truly yours,
Robert cC. gecre?&
p{o} U.S. Nuclear Regulatory Commission
Region I

475 Allendale Road
King of Prussia, PA 19406

Ginna USNRC Senior Resident Inspector
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On July 31, 1991 at 1746 EDST, with the reactor at approximately
98% full power and again on August 2, 1991 at 1049 EDST, with the
reactor at approximately 98% full power, the "B" Emergency Diesel
Generator started automatically due to an initiation signal from
the Bus 16 and Bus 17 Undervoltage Monitoring/Protection Systems.

The "B" Emergency Diesel Generator started normal for both events
and attained proper voltage and frequency. ' By design, it did not
close into Bus 16 or Bus 17 because these buses were at their
proper voltage fed from their normal power supply.

Immediate operator action was to verify that Bus 16 and Bus 17
were energized and that the "B" Emergency Diesel Generator was
operating properly. '

The cause of the event was determined to be a temperature related
failure of a solid state switch printed circuit board.

Corrective action taken was to replace the solid state switch
printed circuit board with a qualified spare, followed. by a
satisfactory test and return to service. Corrective actions to
prevent recurrence are discussed in section (V) (B).
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PRE-EVENT PLANT CONDITIONS

This LER covers two ‘separate events, which had the same
general cause and consequences, and occurred within a
reasonably short length of time.

Prior to both events, the plant was at approximately 98%
steady state reactor power with no major activities. in

progress.

DESCRIPTION OF EVENT

_A.

DATES AND APPROXIMATE TIMES OF MAJOR OCCURRENCES:

o

July 31, 1991, 1746 EDST: First event date and
time ‘ :

July 31, 1991, 1746 EDST: First event discovery
date and time ‘

July 31, 1991, 1843 EDST: .Safeguards Bus 17
power supply manually transferred to "B" Emergency
Diesel Generator to Safeguards 480 volt Bus 17
per T-27.4 (Diesel Generator Operation)

August 1, 1991, 0331 EDST: Safeguards 480 volt
Bus 17 normal power power supply restored

August 1, 1991, 0331 EDST: Safeguards 480 volt
Bus 17 "B" Emergency Diesel Generator power
supply terminated and "“B" Emergency Diesel

-Generator stopped and aligned for auto standby

August 2, 1991, 1049 EDST: Second event date
and time

August 2, 1991, 1049 EDST: Second event discovery
date and time

NAC FORM 2484
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o August 2, 1991, 1321 EDST: Safeguards Bus 16
power supply manually transferred to "B
Emergency Diesel Generator per M-48.13 (Isolatlon
of Bus 16 Undervoltage System For Maintenance,
Troubleshooting, Rework and Testing)

o August 2, 1991, 1707 EDST: Safeguards 480 volt
Bus 16 normal power supply- restored. - "B"
Emergency Diesel Generator power supply terminated-

o August 2, 1991, 1725 EDST: “B" Emergency Diesel
Generator stopped and aligned for auto standby

B. EVENT: ' -

On July 31, 1991 at 1746 EDST, with the reactor at
approximately 98% full power, the Control Room.
received the following alarms: "L-15 (Bus 17
- Undervoltage Safeguards) and J-32 (Emergency Diesel
Gen 1B Panel). The Control Room operators immediately
verified proper voltage on Bus 17 and that the normal
power supply breaker was closed. The Control Room
operators also verified that the "B" Emergency Diesel
Generator had started and displayed proper voltage
., and frequency. By design, the."B'" Emergency Diesel
Generator did not close into Bus 17, as the Bus
voltage was normal: and was still being supplied by
its normal power supply.

Auxiliary operators were dispatched to check the Bus
17 Undervoltage Monitoring/Protection System cabinets
and the operation of +the "BY Emergency Diesel
Generator. The operation of the "B" Emergency Diesel
Generator was found to be normal and investigation of
Bus 17 Undervoltage Monitoring/Protection System
cabinets indicated an odor resembling that of burning
electrical insulation and one red indication 1light
and four amber indication llghts were illuminated.

The red light indicates trouble in the system and the
amber lights indicate auxiliary relays have actuated
(i.e. Diesel start, Control Room Annunciator, etc.).

, NAGC FORM J68A
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Subsequently, at 1843 EDST, the power supply to Bus
17 was transferred from the normal supply to the "B"
Emergency Diesel Generator per operating procedure,
T-27.4 (Diesel Generator Operation). This was done at
this time because the Shift Supervisor was unsure of
how many channels of undervoltage protection were still
operable for Bus 17 and to comply with Technical
Specification Table 3.5.1, action statement 7, which
states in part that, "any time the number of operable
channels is less than the minimum operable channels,
either .

a) be at hot shutdown within the next 6 hours and
an RCS temperature less than 350°F. within the
following 6 hours, or o

b) energize the affected bus with a ‘diesel
generator."

At 0331 EDST, August 1, 1991, subsequent to the
repair, testing, and return to service of Bus 17
Undervoltage Monitoring/Protection System, Bus 17
normal power was restored and the Bus 17 "B" Emergency
Diesel Generator power supply terminated. Following
this, the "B" Emergency Diesel Generator was stopped
and aligned for auto standby.

Again on August 2, 1991 at 1049 EDST, with the
reactor at approximately 98% full power, the Control
Room received the following alarms: L-7 (Bus 16
Undervoltage Safeguards) and J-32 (Emergency Diesel
Gen 1B Panel). The Control Room operators immediately
verified proper voltage on Bus 16 and that the normal
power supply breaker was closed. The Control Roon
operators also verified that the "B" Emergency Diesel
Generator had started and displayed proper voltage
and frequency. By design, the "B" Emergency Diesel
Generator did not close into Bus 16, as the bus
voltage was normal and was still being supplied by
its normal power supply. ,
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Auxiliary operators were dispatched.to check the Bus
16 Undervoltagée Monitoring/Protection System cabinets
and the operation of the "B" Emergency Diesel
Generator. The operation of the "B" Emergency Diesel
Generator was found to be normal and investigation of
Bus 16 Undervoltage Monitoring/Protection  Systen
cabinets indicated one red indication light and four
amber indications lights.

As this event occurred during normal working hours,
Maintenance personnel were dispatched quickly to
evaluate ,the problem with the Bus 16 Undervoltage
Monitoring/Protection Systemn. They reported that
only one of the Bus 16 Undervoltage Protection
channels was affected, thus the Shift Supervisor was
not required to 1oad the "B" Emergency DieSel
Generator onto Bus 16 per Technical Specifications.

Subsequently, at 1321 EDST, the power supply to Bus
16 was transferred from its normal supply to the "B"
Emergency Diesel Generator per Maintenance procedure,
M-48.13 (Isolation of Bus 16 undervoltage System For
Maintenance, ' Troubleshooting, Rework and Testing).
This transfer was done so the Maintenance Department
could repair, test, and return to service, the Bus 16
Undervoltage Monitoring/Protection Systen.

At 1707 EDST, August 2, 1991, subsequent to the
repair, testing, and return to service of the Bus 16
Undervoltage Monitoring/Protection System, Bus 16
normal power supply was restored and the Bus 16 "“B"
Emergency Diesel Generator power supply termfnated.

At 1725 EDST, August 2, 1991, the "B" Emergency
Diesel Generator' was stopped and allgned for auto
standby.

=

INOPERABLE STRUCTURES, COMPONENTS, OR SYSTEMS THAT
CONTRIBUTED TO THE EVENT:

None.
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D. OTHER SYSTEMS OR SECONDARY FUNCTIONS AFFECTED:
None.
E. METHOD OF DISCOVERY:

The event was immediately apparent due to alarms and
indications in the Control Room and at the affected
Safeguard Buses Undervoltage Monitoring/Protection
System cabinets. ’

F. OPERATOR ACTION:

Following the Bus 17 undervoltage alarm and the "B"
Emergency Diesel Generator automatic start, the
Control Room operators immediately verified proper
voltage on Bus 17 via its normal power supply and
that the YB" Emergency Diesel Generator displayed
proper voltage and frequency.

Subsequently, the Control Room operators transferred
Bus 17 from its normal supply to the "B" Emergency .
Diesel Generator per T-27.4 to satisfy plant technical
specifications and to facilitate troubleshooting,
N repairing, and testing of the Bus 17 Undervoltage
Monitoring/Protection System.
Following the Bus 16 undervoltage alarm and the "B"
Emergency Diesel Generator automatic start,’ the
Control Room operators immediately verified proper
voltage on Bus 16 via its normal power supply and
that the "B" Emergency Diesel Generator displayed
proper voltage anq frequency.

Subsequently, the Control Room operators transferred
Bus 16 from its normal supply to the "B" Emergency
Diesel Generator per M-48.13 to facilitate repairing
and testing of the Bus 16 Undervoltage
Monitoring/Protection System. “
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Subsequent to both events, the Control Room operators
notified higher supervision and the Nuclear Regulatory
Commission (NRC). .

SAFETY SYSTEM RESPONSES:

The "B" Emergency Diesel Generator automatically
started and displayed proper voltage and frequency.

CAUSE OF EVENT

A.

IMMEDIATE CAUSE:

The automatic actuation of the "B" Emergency Diesel
Generator was due to an undervoltage signal from the
Bus 17 Undervoltage Monitoring/Protection System for
the first event and an undervoltage signal from the
Bus 16 Undervoltage Monltorlng/Protectlon System for

- the second event.

INTERMEDIATE CAUSE;

The undervoltage signal from .the Bus 17 Undervoltage
Monitoring/Protection System was due to the internal
failure of the system's solid state switch printed
circuit board number one (1).

The undervoltage signal from the Bus 16 Undervoltage
Monitoring/Protection System was due to the internal
failure of the system's solid state switch printed
circuit board number two (2).

The above so0lid’ state switches are identical in
design and provide the interface mechanism between
the solid state undervoltage relays and the mechanical
actuation relays.
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C. ROOT CAUSE:

The underlying cause of the internal failure of the
system's solid state switch was determined to be,
that present circuit de51gn results in fairly high
‘temperatures at the circuit card. This fairly high
temperature generally reduces the useful 1life of
specific transistors and causes them to fail
prematurely. : .

LI

Iv. ANAT.YSTS OF EVENT

The events are reportable in accordance with 10 CFR 50.73,
Licensee Event Report System, item (a) (2) (iv), which
requires reporting of, "any event or condition that
resulted in manual or automatic actuation of any Engineered
Safety Feature (ESF) - including the Reactor Protection
System (RPS)". The starting of the "B" Emergency Diesel
Generator was an automatic actuation of an ESF System.

An assessment was performed considering both the safety
consequences and implications of this event with the
following results and conclusions:

There were no operational or- safety consequences or
implications.attributed to the startlng of the "B" Emergency
Diesel Generator because:

o The "B" Emergency Diesel Generator operated as
designed.
o Both Bus 17 power supplies (i.e. normal and emergency)

were either in use or available throughout the event.

o Both Bus 16 power supplies (i.e. normal and emergency)
were either in use or avallable throughout the event.

(o} The Bus 16 and Bus 17 undervoltage Monltorlng/Protec-
tion System failure was in the conservative direction
(i.e. the failure actuated the "B" Emergency Diesel
Generator). '
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Based on the above, it can be concluded that the public's
health and safety was assured at all times.

Ve CORRECTIVE ACTION

A. ACTION TAKEN TO RETURN AFFECTED SYSTEMS TO PRE-EVENT
NORMAJ, STATUS:

o The Maintenance Department, after troubleshooting
the Bus 16 and Bus 17 Undervoltage Monitoring/Pro-
tection System, determined that the problem was
a solid state switch printed circuit board in |
the systemn.

o The Maintenance Department replaced the affected
solid state switch printed circuit boards with
qualified spares, tested the systems
satisfactorily and returned them to service.

o Operations, after the Bus 16 and Bus 17
Undervoltage Monitoring/Protection System was
restored to service, returned Bus 16 and Bus 17
to their normal power supply and stopped the "B"
Emergency Diesel Generator and aligned it for
auto standby.

B. ACTION TAKEN OR PLANNED TO PREVENT RECURRENCE:

The following is an outline of the corrective actions
being taken or planned in response to the recent
failures of the solid state switch circuit boards
located inside the Undervoltage Monitoring/Protection
System cabinet:

o Short Term Response:

a) Auxiliary operators are checking each
undervoltage cabinet for proper status
light indication once per shift.

b) Each solid state switch circuit board was
visually checked for signs of heat related
degradation.

NAC FOAM J44A
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A voltage check of each train of Undervoltage
Monitoring/Protection was conducted to
verify the integrity of the diodes which have
previously exhibited heat related
degradation.

o Intermediate Term Response:

Replacement of remaining solid state switch

circuit boards which have been in service

"for an extended. time period (service life

estimated at 4-5 years) was completed for
Bus 16, and for the failed card on Bus 17.
In addition, boards were replaced on Bus 14.

1|1

The periodic test procedure for testing the

undervoltage relays (PT-9.1) was enhanced
to include periodic full end-to-end testing.

Full end-to-end testing was performed on
Buses 14, 16, 17 and 18, including
verlflcatlon of trip functions that. were
previously tested annually.

Term Response:

The Undervoltage System will be modified to
eliminate heat related degradation of the
solid state switch circuit boards.

Remaining solid state switch circuit
boards, which have been in .service for an
extended time period, will be replaced when
parts are available. This includes one
card on Bus 17 and two cards on Bus 18.

Other internal combonents that are affected
by heat will be evaluated for periodic
replacement.
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ADDTTIONAT, TNFORMATION

A.

FATLED COMPONENTS:

The failed solid state switch printed circuit boards
were supplied by Electro-Mechanics, part number
33013-898 and 33013-899, assembly numbers 03021-287
and 03021-288. °

[y

PREVIOUS LERs ON SIMILAR EVENTS:

A similar LER event historical search was conducted
with the following results: LER 88-008 (Safeguards
Bus Undervoltage Relay Actuation Due to a Failed

Solid State Switch Caused Automatic Start of "B"

Emergency Diesel Generator) was a similar event. The

root cause of LER 88-008 was determined to be a

random failure of an electronic component and no

corrective action was deemed necessary to prevent

recurrence. LER 90-015 (Safeguards Bus Undervoltage

Relay Actuation Due to a Failed Solid State Switch

Causes an Automatic Start of the "A" Emergency Diesel

Generator) was also a similar event. The root cause

of LER 90-015 was determined to be a failure of an

electronic component. Corrective action taken was to

perform thermography on the failed solid state switch

printed circuit board and then provide the results of

this thermography to Electro-Mechanics, the system

designer, for review. Based on the review of the

thermography results by RG&E and Electro-Mechanics,

modifications to the circuit design are being

evaluated. Printed circuit card replacement intervals

are also being evaluated.
The above corrective action led to the root cause
determination and corrective action for LER 91-007.

SPECIAL COMMENTS:

None.
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