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April 4, 1991

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

Gentlemen:

TENNESSEE VALLEY AUTHORITY - SEQUOYAH NUCLE AR PLANT UNIT 1 - DOCKET
NO. 50-327 - FACILITY OPERATING LICENSE DPR-77 - LICENSEE EVENT REPORT
(LER) 50-327/91005

The enclosed LER provides details concerning the discovery that portions
of the carbon dioxide fire protection system had been inoperable without
complying with the corresponding technical specification action
provisions. This event is being reported in accordance with
10 CFR 50.73(a)(2)(1)(B) as an operation prohibited by technical
specifications.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

Y 6rA

[GI 1. Bynum

Enclosure
cc: See page 2
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U.S. Nuclear Regulatory Commission

April 4, 1991

cc (Enclosure):
Mr. J. N. Donohew, Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike
Rockville, Maryland 20852

INPO Records Center
Institute of Nuclear Power Operations
1100 Circle 75 Parkway, suite 1500
Atlanta, Georgia 30339

NRC Resident Inspector
Sequoyah Nuclear Plant
2000 Igou Ferry Road
Soddy Daisy, Tennessee 37379

Mr. B. A. Wilson, Project Chief
U.S. Nuclear Regulatory Commission
Region 11
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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TITLE (4) Diesel generator room fire protection system inoperable because of an incorrectly terminated wire
wh i c h w a s t h e rgiul t o f i ragm gtliLLg_pgr.Lon r e l a c t i o r s .
EVENT DAY (5) i LER NUMBER (6) ! REP 0fL y C 7) | OTMER FA11MHES INV0WQ f 8)

| | |; | |$EQUENTIAL) | REVISION | 1 { | FACILITY NAMES |00CKET NUMBER (S)
$)NTHl DAY lYEAR llEAR I -l P BER l 1 NUMBER IMONTHi DAY lYEAR l Seouoyah. Unit 2 10lSl01Qja[El

'

I I I Ll I._.! I I I i 1

-01 31 Of SI 91 11 91 11 1010151 ! 0 l 0 L0l 41 01 4L9.1 Il 10[$101M Q L L L
OPERATING | |THIS REPORT IS SUBMITIED PURSUANT TO THE REQUIREMENTS OF 10 CFR 4:

MODE | | tCheck one or no e wf the folio.<ing)f II)
(9) I 11 120.402(b) 1._|20s05(c) Ll50.73(a)(2)(iv, Ll73.71(b)

POWER | Ll20.405(e)(1)(i) Ll50,36(c)(1) L | 50. 7N a )( 2 )( v ) Ll73.7)(c)
I LEVEL | L W .405(a)(1)(ii) L |50.36(c)(2) Ll50,73(a)(2)(vii) L|0THER (Specify in

(10) I 11 of 01 |20.405(a)(1)(lii) |Ml50.73(a)(2)(1) |_l50.73(a)(2)(viii)(A) | Abstract below and in
L|20405(a)(1)(ivl |_150.73(a)(2)(ii) L|50.73(4)(2)(viii)(B) | Text, NRC Form 366A)
I !20.4G W (1''y) l 150.73(a)(2)tiii) i 11Q.7 m )(2)fx) I;

LI ZNSEE CONTACT FOR TMIS LER (12)_

NAME | lh LPh0NE NUMBER _

|AREACODEl
_ .

Russell R. Thomoson. Licensing Emineer I611 1518I4 13I-I7 14 1 7' l O
COMPLETE ONE LIhE FOR EACH COMPONENT FAlwar DESGifff "" THIS REPORT (13)

| | | jREPORTABLE| | | | | | REPORTABLE |

CAUSElSYSTEMI C0wPONENT [MANUFACTURERl TO NPRDS | ICAUK[1111EMI COMPONENT IMANUFACTURERI IO NPRDS |
l' I l I i i l i l I I
1 I I I I I i i l iI I I I i i I ! I I i 1 1 1 -l

i I I I I I I I I I I
l ! | 1 1-I I I ! I I I I I I ! ! I I I I | | t i

SUPPLEMENTAL REPORT EXPECTED f14) | EXPECTED |h0NTHfDAY l YEAR _
_ ' l_ | SUBMISSION { | |

'

.

! YES (If ves. c2ulete EXPECTED SUBMIiSION DATE) IX l NO I DATE (15) I l I | | L
ABSTRACT (Limit t'o 1400- spaces, i .e. , approximately fi f teen single-space typewritten lines) (16)

-on Wrch 5,1991, at approximately 1315 Eastern standard time (EST), with Units 1 and 2
in Mode 1, while performing a regularly schedG,' fire protection surveillance

, -. ins t ruc t ion , it was discovered that the ir. erf ace wiring between panel 0-L-619 and the
'.

1B-B diesel generator (D/G) room carbon dicxide (CO ) system had been incorrectly.2
terminated. This was the result of inappropriate personnel actions. At this time, the
CO2 and fire protection _ systems were inoperative (because of the on-going performance

.of surveillance *:esting) and compensatory measures were in place. Supervision-and,

engineering were notified at this time. Their review concurred that a wiring
: discrepancy existed. The shift operations supervisor (SOS) was notified at
approximately 1400 EST. The D/G building fire protection and suppression was placed
back in-service, except the 1B-B D/G room C0; system where fire watches remained
''in-place until the problem was corrected. Work orders were also initiated to inspect
the other diesel building and plant ftre protection panels for similar situations. -The
problem on fire protection panel 0-L-619 was corrected and the system was declared
operable.at 1100 EST on >brch 6, 1991.
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DESCRIPTION OF EVENT

on March 5, 1991, at approximately 1315 Eastern standard time (EST), with Unit 1 and
Unit 2 in Mode 1 (100 percent power, reactor coolant system [RCS) pressure at
2238 pounds per square inch gauge {psig], and RCS average temperature at 578 degrees
Fahrenheit {F}; and 100 percent power, RCS pressure at 2233 psig, and RCS average
temperature at 578 degrees F, respectively), it was discovered that the carbon dioxide
(CO ) fire protection system (EIIS Code KQ) fer the 1B-B diesel generator (D/G)2

(Ells Code EK) was inoperable as the result of an incorrectly terminated wire.
Investigation of the event concluded that the incorrect termination had most likely
occurred during previous surveillance testing on April 13, 1990. Limiting Condition
f or Operation (LCO) 3. 7.11.3 requires that a continuous fire watch with backup fire
suppression equipment be established within one hour, if the D/G room CO2 system isinoperable. The CO 2 system must be returned to operable status within 14 days, or a
Special Report submitted in accordance with Specitication 6.9.2 within 30 days,
detailing the cause of the inoperability and the plans and schedule for restoring the
system to operable status. The provisions of Specif! cations 3.0.3 and 3.0.4 are not
applicabie to LCO 3.7.11.3. At approximately 0840 EST on March 5 the diesel generator
building CO2 system had been removed from service to support testing of the tire
detection system. Fire watches were established in accordance with LCO 3.7.11.3 at
this time.

On March 5, 1991, at 1315 EST, while performing Surveillance Instruction (SI)-234.3
"Tecnnical Specification Fire Detectors" at the D/G building on panel 0-L-619,
electricians discovered that wire GCX(R) of cable FE729 was not terminated in the
correct position. SI-234.3 performs channel functional tests of the fire detection
instruments associated with panels 0-L-600, -601, and -619 (D/G building panels);
operational checks of associated detector alarms; operational checks of detector and
alarm supervision circuits; and operational checks of nonsupervised circuits between
the fire protection panels and actuated equipment. C03 cut out switches are utilized
in conjunction with the lifting of leads and/or jumpers, to prevent the inadvertent
actuation of the CO2 system during this testing. The incorrectly terminated wire was
discovered when the electricians were preparin.; to perform the step in SI-234.3 which
lif ts wire GCX(R) of f of the normally open (NO) terminal. This wire was found to be
terminated on the normally closed (NC) terminal instead of the N0 terminal. Because of
the apparent disc.epancy, work was stopped and the electricians notified their
foreman. Upon a rival (1330 EST) at t.e panel, the foreman concurred with the
electricians. The foreman then called the appropriate system engineer, and the
engineer proceeded to the D/G building and inspected the fire protection panel, liealso agreed that the wiring was incorrect. Because the incorrectly terminated wire
could prevent the LB-B D/G CO2 system from functioning properly, the foreman and one
of the electricians went to the control room to inform the SOS of the problem. At the

:
!
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DESCRIPTION OF EVENT. (Continued)

same time, the system engineer went back to his' desk to initiate a Problem Evaluation.

Report (PER). The fire-watches were notified to stay in place until the panel wiring-
could be corrected and declared operable. At this point, the D/G fire protection was
put back in service except, for the LB-B D/G room CO . The decision was made to2

' delay return of the 1B-B CO2 system to service until the next day to ensure that all
' appropriate evaluations were performed. The fire watches remained on duty untilLthe
.next morning when the panel wiring was corrected and the system declared operable. The
panel was declared operable at 1100 EST on March 6, 1991.

cal?SE OF EVENT

The caude of this event-is attributed to ituppropriate personnel actions. The main
; contributing. factor to_this event is considered to be failure of the second party
-verification.to identify the incorrectly terminated wire. In this case,.one wire was

-

*e-terminated one terminal down on the terminal block and this action ''as
' inappropriately verified by a second employee. Although-it cannot be conclusively
determined when this error was made, the last documented case of anyone working in this
section of panel 0-L-619, based on a review of equipment history,'was on April 13, 1990

-during the performance of SI-234.3. It is, therefore, concluded-that the 1B-B_D/G
CO2 system was. inoperable from April 13. 1990, to March 6. 1991.

Because of the elapsed time between the incorrect wire termination and its-discovery,
-the factors leading to the event cannot be determined exactly. Discussions--with
. personnel involved in the April'1990 performance of SI-234.3, and a review of SI-234.3,
indicate that it was not clearly understood, nor clearly defined as to what the second

- signof f in the procedure actually reflected. Similarly, the overall-requirements for
verification as: discussed in Administrative Instruction -37, " Independent 1 Verification"
were considered:to be unclear and not well understood.

:

| The locat_lon and configuration -of the panels was _ also evaluated to identify possible
| contributing factors. Lighting in the area of the panels was not a factor. Though the

~

orientation'of the panels:makes the wire terminations somewhat difficult, it'is.
reasonably expected that these~ tasks-should be correctly performed under the given
conditions.

!

,
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CAUSE OF EVENT (Continued)

In summary, the root cause in this incident has been determined to be inappropriate
personnel action in incorrectly terminating the affected wire. Although it cannot be
conclusively determined when this event took place, the evidence points to the last
performance of SI-234.3 in April of 1990. Additionally, second party verification was
not correctly performed in that it did not identify the incorrectly terminated wire.

ANALYSIS OF EVENT

This event is being reported in accordance with 10 CFR 50.73(a)(2)(1)(B) as an
operation prohibited by technical specifications.

The CO2 fire protection system and the associated detectors and controls are
described in Sequoyah Updated Final Safety Analysis Report section 9.5.1 and in
Sequoyah Technical Specification (TS) bases sections 3/4.3.3.8 and 3/4.7.11. This
equipment ensures that adequate warning and suppression capability is available to
detect, confine, and extinguish fires in portions of the plant where safety-related
equipment is located. The collective capability of the fire protection systems
minimizes potential damage t the safety-related equipment. A sir'plif ied logic diagram
of the LB-B D/G room fire protection system is shown on tte a:tached figure.

Zone 3 and Zone 4 provide cross-zoned protection for the 1B-B D/G room, i.e., fire
detectors in both Zones 3 and 4 must actuate to start the CO2 discharge timer for
flow control valve (FCV) 39-25. The incorrectly terminated wire would have the effect
of adding a "NOT" gate to the Zone 3 cross zone logic. P the incorrect configuration,

> a CO2 actuation signal from Zone 3 would be present as long as no Zone 3 fire.

detectors were actuated. Thir would allow the CO2 actuation timer to be ste.rted (and
sealed in) if a zone 4 detector actuated. However, if a Zone 3 detector actuated
be.* ore a 2one 4 detector the "NOT" gate (incorrectly terminated wire) would clear the

Zone 3 CO2 actuation signal, preventing the cross-zone logic from actuating tae ^02
dump timer for FCV-39-25.

The ability of the Zone 3 and 4 (lB-B D/G) detectors to actuate in response to a fire
was not affected by the incorrectly terminated wire. Actuation of these detectors is
alarmed in the main control room and would provide Operations personnel the necessary
warning to respond to a fire. Additionally, the manual actuation capability of the
CO2 system was not affected and actuation of lB-B CO2 system could be accomplished
from outside of the 1B-B D/G room upon indications or warnings of a fire.

Similarly the high pressure fire protection system was not affected by the wiring error.

f
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ANALYSIS OF EVENT (Continued)

Routine inspections are made in the D/G building as part of the 0$LA-99 outside-
assistant unit operator (AUO) routine. These inspections, performed on a shiftly
basis, provide routine checks of cleanliness of the 1B-'B D/G room, minimizing the
potential for fires-in the room.

In summary, though the CO3 system for the'lB-B D/G room had been technicall"
-inoperable since April 13, 1990, adequate fire detection and suppression equipment
remained available and-functional. Consequently, this event did not adversely impact
the health and safety of the piolic or plant personnel.

CORRECTIVE ACTION

When the incorrect wire termination was discovered, technical specification
compensatory measures were already in place because of the fire protection testing
-(SI-234.3) that was in progress. These compensatory measures remained in place until
the problem was corrected and the system was declared aperable.

Work orders were-initiated on March 5, 1991, to correct the incorrect wiring. The wire
was rolled to the correct _ position and the panel was tested on March 6, 199!. The
other- end -of this wiring (that goes to the CO2 panel) was also checked on
March o, 1991 to ensure no other problems existed. Panel 0-L-619 was returned to
service at-1100 EST on March 6.

Because this event is attributed to inappropriate personnel actions, the event has been
. reviewed with.the personnel involved in the April 1990 SI-234.3 performance.- -This

review emphasized the intent and importance or self-verification and verification
.

signatures. The event is-also being reviewed with other Electrical ?!aintenance
personnel during regularly-sch-duled electrical shop meetings. Additionally, a Site

L Dispatch will be prepared anu distributed to Sequoyah personnel emphasizing the intent
and importance of self-verification and verification signatures.

To ensure-clear guidance-is provided concerning verifications, AI-37 will be reviewed-
for clarity, consistency, and scope. Procedure revisions will be scheduled and made as

|
necessary following this review.

A. work order was written to check the interface wiring of the remaining fire protection
| panels at the diesel building. This identified one additional wiring discrepancy
l' relative.to the-corresponding wiring diagrams. This discrepancy did not affect system

-performance, as the. " correct" and " incorrect" terminals are electrically connected by a
jumper. This discrepancy was concluded to have existed since construction because the
wire is not lif ted as part of periodic testing, and " torque paint" was still present on
the terminal screws.

Additionally, another work order was written to check the interface wiring of the
remaining-plant fire protection panels. This work is currently scheduled to be
completed May 3, 1991. The result of this wiring check will indicate if the panel
0-L-619 error is an isolated event, er an indication of a broader problem.

.NRCForm 366(6-89)
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ADDITIONAL INFORMATION

Three Licensee Event Reports (327/84023, 327/84041, and 328/88026, Revision 1) were
'idettified that described events involving incorrectly terminated wiring. The causes
of and corrective actions for these events involved incorrectly or inadequately labeled
wires.- As described.previously, proper identification of the wiring, both physically

Iand in.the procedures, was not a-factor.

COMMITMENTS

1. A site Dispatch-will be prepared and distributed to Sequoyah personnel emphasizing
the intent and importance of self-verification and verification signatures. This
will be completed by May 3, 1991.

- 2; . AI-37 will be reviewed for clarity, consistency and scope. This rev.'ew will be
completed.by May 3, 1991.

'
3. An inspection to check the wiring of the remaining-fire protection panels will be

.

performed. This inspection will be completed by May 3, 1991.
_
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