MAR 1 4 1994

U.S. Nuclear Regulatory Commission 10 CFR 50.73
ATTN: Document Control Desk
Washington, D.C. 20555

Dear Sir:

BROWNS FERRY NUCLEAR PLANT (BFN) UNITS 1, 2, AND 3 ~ DOCKET
NOB. 50-259, 260, AND 296 - FACILITY OPERATING LICENSE DPR~
33, 52, AND 68 -~ LICENSEE EVENT REPORT 50-260/94001

The enclosed report provides details concerning a loss of
instrumentation input logic for the plant’s Division II
Emergency Core Cooling Systems (ECCS) caused by a blown fuse
to the ECCS Division II, Analog Trip Unit (ATU) Inverter.
The blown fuse resulted from a failed ATU Inverter control
card.

The report is submitted pursuant to 10 CFR 50.73(a)(2) (i) (B),
50.73(a)(2)(v), and 50.73(a) (2) (vii).

Sincerely,
-//ﬂ://"’?//
Site Vide President
Enclosure

cc: See page 2
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cc (Enclosure):
INPO Records Center
Suite 1500
1100 Circle 75 Parkway
Atlanta, Georgia 30339

Paul Krippner

American Nuclear Insurers

Town Center, Suite 3008

29 South Main Street

West Hartford, Connecticut 06107

NRC Resident Inspectcr
Browns Ferry Nuclear Plant
Route 12, Box 637

Athens, Alabama 35611

Regional Administrator

U.8. Muclear Regulatory Commission
Region I1I

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. J. F. Williams, Project Manager
U.8. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville FPike

Rockville, Maryland 20852

Mr. D. €. Trimble, Project Manager
U.8. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852
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On February 14, 1994, at 0929 hours CST, with Unit 2 at approximately 100 percent power,
Contrnol Room operators received alarms that indicated a loss of Unit 2, Division 1I
Emergency Core Cooling Systems (ECCS) instrumentation ECCS provides adequate cooling to
the reactor core under abnormal and accident conditions utilizing various diverse and
redundant cooling systems. The operators declared Division II of ECCS instrumentation
incperable, resulting in all ECCS being declared inoperable, and entered Technical
Specification (T8) 1.C.1 (i.e., Standard TS 3.0.3) which requires that the unit be placed
in Hot Standby within six hours and Cold Shutdown within 30 hours.

Operators initiated troubleshooting which found that a fuse had blown on the . .C§
Division II Analog Trip Unit (ATU) Inverter. Further investigation identified the root
cause of the event to be a failed ATU Inverter control card. The fuse and control card
were reslaced. The affected aystems were returned to service, Operators exited TS 1.C.1
at 1226 hours CST before having to initiate actions to achieve Hot Standby. TVA seéent the
removed ATU Inverter control card to the manufacturer for further analysis.

This event is reportable pursuant to 10 CFR 50.73(a)(2)(1)(B) as any cperation or
condition prohibited by the plant’se TS due to the entry intc T§ 1.C.1. Additionally, this
event is veportable in sccordance with 10 CFR $0.73(a)(2)(v) and 10 CFR 50.73(a)(2)(vii).
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3 PLANT CONDITIONS

Unit 2 was at approximately 100 percent power (3287 megawatts
thermal). Unite 1 and 3 were shutdown and defueled.

II. DESCRIPTION OF EVENT

A. Event

On February 14, 19%4 at 0929 hours CST, Control Room operators
received alarms indicating a loes Div.sion II Instrumentation for
the plant’'s Emergency Core Cooling Systeme (ECCS). Level and/or
pressure input signals were lost to the instrumentation logic for
the following ECCS subsystems:

High Preesure Coclant Injection (HPCI) (BJ)

Core 3pray (CS8), Divieion 11 [BG)

Residual Heat Removal (RHR), Diviesion 11 (BO]

Anticipated Transient Without Scram (ATWS), Division II1 {JC)
Automatic Depressurization System (ADS), Division II [JC]
HFCI (Flow Controller) [BJ)

ECCS Division 1 instrumentation remained operable and was
available for initiation of both diviesions of the affected systems
with the exception of HPCI, which had also lost power to ite flow
controller. The event did not require plant operators to take any
actions other than initiation of troubleshooting activities.

Plant operators declared the subeyetems or division of subsysteme
inoperable. Because there was no single TS Limiting Conditions
for Operation (LCO) which enveloped the event, plant operators
entered Technical Specification (T8) 1.C.1 (i.e., Standard TS
3.0.3)., T8 1.C.1 requires the unit be placed in Hot Standby
within six hours and Cold Shutdown within 30 hours.

Plant maintenance personnel conducted troubleshooting of the ECCS
Division II Instrumentation logic. T7TVA determined that the event
was initiated when a direct current (DC) input fuse [(FU] on the
ECCS Division II, Analog Trip Unit (ATU) Inverter [INVT)] cleared
causing a lose of input logic signais from the affected systems to
the control room instrumentation.

The ATU Inverter internal componente were visually inspected using
vendor manual recommendatione to determine the cause of the fuse
failure. There were no discrepancies identified. However, duvring
post maintenance testing of the fuse replacement, TVA determined
that the ATU Inverter control card should also be replaced.
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Following replacement of the con.rol card, the appropriate testing
was performed and the teet results were acceptable. Operators
declared the ECCS Divisioun Il operable and exited TS 1.C.1 at 1226
hours CST on February 14, 1994, before having to initiate actions
regquired to achieve Hot Standby.

TVA determined th.s event tu be reportable pursuant to 10 CFR
50.73(a)(L)(B) as a condition prohibited by TS due to entry into
TS 1.C.1. This event was aleo determined to be reportable in
accordance with 10 CPR S5C.73(a)(2)(v) as an event that alone could
have prevented the fulfillment of structuree or aysteme reguired
to mitigate the consequencee of an accident due to HPCI system
being declared inoperable. Additionally, this event is reportable
in accordance with 10 CPR 50.73(a)(2)(vii) as any event where a
single cause or condition caused at least one independent train or
channel to become inoperable in multiple syetems.

This event wae also reported to NRC, via ths Emergency
Notification System as a condition that was outside the design
basie of the plant (i.e., 10 CFR 50.72(b)(a)(ii)(B)). However,
further evaluation determined that this evant did not meet that
reporting criteria. Further explanation ie provided in Section IV
of this report.

Incperuble Structures, Components, or Systems that Contributed to
the Event:

None.

Dates and Approximate Times of Major Occurrences:

February 14, 1994 at
0929 Cs7T Division II ECCS Instrumentation lost due
to blown ATU Inverter fuse.

1033 CST A one~hour notification was made to NRC in
accordance with 10 CFR 50.72(b)(2)(ii)(B).
(Note: Notification was attempted at 1018
hours CST. However, due to difficulties
with the Federal Telecommunications System
a commercial line was utilized.)

1108 CsST Fuse replaced in Divieion 1I ECCS ATU
Inverter.
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1130 CST TvA uetermined that ATU Inverter control

card should be replaced.

Divieion 11 ECCS ATU Inverter repaired,
Post Maintenance Teeting completed and LCO
exited.

D. Other Systems or Secondary Functions Affected:

None.

E. Method of Discovery:

This event was promptly
February 14, 19%4 when C

discovered at 0929 hours CST on
ontrol Room alarms indicated ECCS Division

II instrumentation problems. Primary among the alarms received

was the ECCS Analog Trip
F. Operator Actions:

There were no TS safety
Room operators. The ste
initiate maintenance act

G. Safety System Responses:

Nore Reguired.

CAUSE OF THE EVENT

A. Jmmediate Cause;

Unit Trouble Alarm.

system initiations regquired of Control
ps taken to identify the problem, and
ions were appropriate.

The immediate cause of the event wae a blown fuse in the ECCS
Division 11, ATU Inverter.

B, Root Cause:

Verbal information from
indicates the root cause
Divieion 11, ATU Inverte

the manufacturer’'s failure analysis
of the event to be a failure of the ECCS
r contrcl card.
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C. Coptributing Fsctors:

None.

Iv. ANALYSIS OF THE EVENT

A blcwn fuse on the ECCS Division II, ATU Inverter caused a loss of
level and/or pressure input signals from the HPCI, CS, RHR, ATWS, and
ADS to their respective instrumentation logic systems.

This event did not result in a condition ocutside the plant's design

basis for he following reasons:

* Thie &v.1t resulted from a power supply failure to the
instrumentation logic for the ECCS Divisior I11. However,
Division I instruments remained operable during t.e event and were
available to Control Room operatore for initiation of both

divisions of ECCS.

* The BFN Final Safety Analysis Report (FSAR), Section 6.5.1, states
in part that, ". . . the reliability and redundancy of the
controls and instrumentation for the Emergency Core Cooling Systems
shows that no failure of a single initiating sensor either prevents
or falsely starte the initiation of these cooling systems. No
single contro' failure prevents the combined cooling systems from
providing the core with adeguate cooling."

* The event did not result in any plant transient described in
the BFN FSAR, Chapter 14 accident analyses.

Therefore, based on the above,

thie event did not result in a

condition outside the design basis of the plant nor did it adversely
affect the health and safety of plant personnel or the public.

V. CORRECTIVE ACTIONS

A. Immedinte Corrective Actions:

The blown fuse was replaced in the ECCS Division II ATU Inverter.
The ATU Inverter control card was also replaced as a result of
anomalies with the Inverter output voltage and frequency that were
observed when power was restored to the Inverter
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B. Corxrective Actions to Preveat Recurrence:

TVA has shipped the Inverter control card to the manufacturer for
further analysie as to the cause of the failure. TVA requested
the manufacturer to provide guidance for any additional
maintenance, Preventive Maintenance (PM) or other corrective
action regarding the Inverter control card.

It should be noted that the vendor manual does not identify either
of the failed componente (fuse and Inverter control card) to be
aye susceptible. Further, the vendor manual does not specify any
PM or periodic testing for these componente. Additionally, there
have been no other reportable events of a similar failure.
Therefore, TVA considers that there are no further corrective
actions warranted, at this time, to prevent recurrence of the
event.

VI. ADDITIONAL INFORMATION

A. Failed Components:
* Fuse (FUl), Part No. A025FP060, Manufactured by Carbone-Ferraz

* Inverter Contr~l Card (PCl), Part No. 2033002, Manufactured by
HDR Fower Systems, Inc.

B. Previous LERs on Similar Events:

TVA has reviewed previous BFN LERs to determine if similar events
have occurred. LERe have been written as a result of fuse
failures; however, no incident has occurred with the same root
cause.

Vil.  Commitments

TVA will have the ma ufacturer perform a failure analysis of the ECCS
Division II, Inverter control car to determine if additional
maintenance and/or other corrective action ie required. This action
will be completed by June 1, 1994.

Energy Industry ldentification System (EIIS) system and component codes are
identified in the text with brackets (e.qg., [XX)).




