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ABSTRACT (Limit to 1400 spaces, i.e, approximately fifteen single-space tywr](i;a 20 418)

In August of 1991, the MRC discovered during the Dresden Electrical Distribution System Functional Inspection
(EDSFI) that the original 4KV ESF Bus degraded voltage setpoint calculation was not adequate. Nuclear Engineering
Department (NED) requested that Sargent and Lundy perform a preliminary evaluation of Braidwood Station to verity
the adequacy of the existing degraded voltage setpoint. A critical voltage calculation was performed in April
1992 to determine an interim degraded voltage setpoint. The calculation results were transmitted to Braidwood
Statiog on April 30, 1992, and the interim setpoints were Installed in early May 1992. On July 24, 1992,
Braidwood Station was notified by NED that some equipment required to mitigate the consequences of an accident may
not have been able te operate during a degraded voltage event. The cause was that the previous degraded voltage
setpoint calculation did not evaluate a.) plant equipment on each safety related bus. MNED issued a proposed final
degraded voltage setpoint of 3986.4 VAC and an allowadble value of 3930.6 VAC. The annunciator response procedures
were revised to include the new degraded voltage relay setpoint. There have been no previous occurrences of non
conserve'’ve degraded «nitage setpoints,
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PAANT CONDITIONS PRIOR TQ EVENT:

UNIT: BRAIDWOOD 1

EVENT DATE: July 24, 1992; EVENT 1.ME; 1425;
MOOE 1. - Power Operation . ®x Power _100%
RCS [AB) Temperature/Pressure NOT / NOP

DESCRIPTION OF EVENT!:

On July 24, 1992, Braidwood S ation was zotified by Nuclear Engineering Department (NED) on the results of the
final degraded voltage setpoint study for the 4KV £5F Buses, The degraded voltage setpoint {s responsible for
shedding loads off the 4KV [SF Bus and starting the diesel generator. The current Technical Specification 3/4.3.2
setpoint value is 3804 VAC with an allowable value of 3728 VAL, NED determined some equipment required to
mitigate the consequences of an accident may not have been able to operate during a degraded voltage event at the
current Technical Specification setpoint of 3804 VAC,

In August of 199, the NRC discovered during the Dresden Electrical Distribution System Functiona] Inspection
(EDSFI) that the original 4KV ESF Bus degraded voltage setpoint calculation was not adequate. MNED requested that
Sargent and Lundy perforwm a preliminary evalvation of the Braidwood Station auxiliary power system to verify the
adequacy of the existing degraded voltage setpoint as & result of the Dresden avdit. A critical voltage
calculation was performed in April 1992 to determine an interim degraded voltage setpoint pending & detailed
evalustion of each safety related bus (Refer to ENC-QE-40.) dated Apri) 30, 1992 and Onsite Review 92-033). Th's
caleuletion used & composite worst case model of Byron and Braidwood's eight safety related buses to determine a
single setpoint that bounded al! four units., The voltage analysis was performed st the meximum expected load
during & LOCA with all safety loads being supplied from the System Auxiliary Transformers. The critical voltage
w 1 defined as the lowest safety related hus valtage necessiry to ~nsure the continuous duty safety related motors
and 120 VAC distribution circuits have sufficlent voltage to perform their intended safety function. NED
determinad some equipment may potentially have insufficient voltege to operate at the degraded voltage setpoint
value of 3804 VAC, NED recommended an interim compensalory measure to ralse the degraded voltage setpoint from
3804 VAC to 3935 ¢/~ 5 VAC based on the critical vo..sge calculation results. This interim setpoint provided
addtional margin to assure that adequate voitages were available for the continuos operation of al) safety related
equipment required to operate during & LOCA pending specific detailed calculations. The calculation results were
transmitted to Braidwood Station on April 30, 1992, and the interim degraded voltage setpoints were installed in
early May 1992,

On July 24, 1992, NED proposed a fina) degraded voltage setpoint of 3986.4 VAC and an allowable value of 3930.6
Ve’ [hese values are contingent on installation of some modifications and evaluation of Lome plant equipesnt,
currently scheduled to be completed during the next units' refueling outage. The operability assessment completed
on April 30, 1992 is still valid and the interim degraded voltage setpoint (3935 «/« § VAC) is stil) acceptable.
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Discussions with NED determined some equipment required to mitigate the consequences of an accident may nat have
been able to operate at voltages that could have occurred during a degraded vol!tage event at the previcus setpoint
of 3804 VAC, The ftollowing plant equipment may have potentially had insufficient voltage to start and acceleraste
at the origina) degraded voltage setpoint of 3804 VAC under & LOCA with a sustained degraded grid vo'tage:

TAFO1PB-C
1000 1 P8
00G06.)
00606
iPS48)
OVCO3CA
voozce
WD02CC
OWO0 | PA

Diese! Oriven AF Pump Gearbor * "« 01) Pump
Diese! 01 Transfer Pump

HZ Pecombiner Heat [xchanger

HZ Recombiner Blower

W2 Analyrer Sample Puep

Control Room Makeup filter Unit Fun

Diese! 011 Storege Room Exhavet Fan

Diese! 01) Storage Room Exhaust Fan

Control Room Chiller (hilled Water Pum,

RED also determined the following equipment may have potentiaily had insufficient voltage for steady state
operation at the eriginal degraded voltage setpoint of 3804 VAL under a LOCA with a sustained degraded grid

voltage:

TAFOIPR.C
1006 1 P8
10001 PC
1060 1KB-A
106G 1KB--L
M50 188
00606
00GO6)
1PSaR)
OVAOICA
OVAD3CE
OVAD4CA
1YADTCA
1VADICD
1VAQICE
1VADICF
1VAD2(B
1VAD2CC
1VAD3CA
1VAD3ICE
IVAOSCE
IVADICF
IVABACH

Diese) Driven AF Pump Gearbox Lube 011 Pump
Diese) 01) Transfer Pump

Diese) 011 Transfer Pump

Diese] Generator 18 Prelube Pump

Diese) Generator 18 Jacket Circulating Water Pump
Atmospheric Relief Valve B

HZ Recombiner Meat Exchanger fan

HZ Recombiner Blower

W2 Analyzer Sample Pump

Auxiliary Building Charcoa) Booster Fan OA
Auxiliary Building Charcoal Booster Fan O
Fuel Hand)ing Building Charcoal Booster Fan
SX Pump Cubicle Cooler

SX Pump Cubicle Cooler

SX Pump Cubicle Cooler

SX Pump Cubicle Cooler

RHR Pump Cubicle Cooler

RMR Pump Cubicle Cooler

€S Pump Cubicle Cooler

CS Pump Cubicle Cooler

CS Pump Cubicle Cooler

CS Pump Cubicle Cooler

SI Pump Cubicle Cooler
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1VADACC S1 Pump Cubicle Cooler

1VADG6CC CV Charging Pump Cubicle Caoler

TVADLLD CV Charging Pump Cubicle Cooler

IVADBCA Motor Driven AF Pump Cubir e Cooler

OvCoIcA Control Room Supply fan

OVCO2CA Control Room Return Fan

OVCO3CA Contre! Room Makeup Filter Fan

VDO2CH Diesel 011 Storage Room Exhaust Fan

vpo2(C Diese! 01) Storage Room Exhaust Fan

VDO 3CA Diese! Generator Room Exhaust fan

1VED3C Battery Roow 11) Exhaust Fan

IVEDSC Misc. Elec. Equip. Room (Division 12) Exhaust Fan

IVPOICA RCFC Fan

(A RIK RCFC Fan

VXoIC Div. 12 ESF Switchgear Room Vent Fan

VX0 3¢ Cable Spreading Room Vent fan

1VXo4ac Div. 11 ESF Switchgear Room Vent Fan

OWO0 1 CA-A Contro! Room Chiller 011 Pump

W00 1 CA-8 Control Room Chiller Purge Compressor

OWOO0 1 PR Contro) Room Chiller Chilled Water Pump

The Unit 2 and redundant division counterpart to these loads also may have had insufficient voltage.

The appropriate MRC notification via the ENS phone system was made on July 24, 1992 at 1520 pursuant to
TOCFRS0.72(B) (2)(i11).

This event is beiny reported pursvant to 10CFRS0.73(a)(2)(v)(D) ~ any event or condition that alone could have
prevented the fulfillment of the safety function of structures or systems that are needed to mitigate ‘he
consequences of an accident.

This event is also being reperted pursuvant to TOCFRS0.73(a)(2)(1)(B) - any operation or condition prohibited by
the plant's Technical Specifications.

CAUSE OF EVENT

The cause of this event was that the previous degraded voltage setpoint calculation did not evaluate al) plant
equipment on each safety related bus for the effect of the 4KV bus degraded voltage setpoint, Specifically the
degraded voltage relay setpoint calculation did not:

A, Assess running capadility of Class 1€ motor loads below the 480 VAL safety related switchgear distribution
level. (i.,e. Motors fed from MCC's we  not evaluated)

B. Assess starting capability of Class 1f motor loads below the 4100 VAL level.
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Assess the 120 VAL starter contactor's capability to enecgize at the degraded voltage selpoinl, as lsads on
MC's were not evaluated.

Assess the capability of safety equipment tu function on all 120 VAC levels (e.g. MCC distribution panel
Toads ).

After & further review it was determined the original setpoint was nol adequate.

SAFETY ANALYSIS

Plant and public safety were not affected by this event. The potential equipment Tist was based on NEMA required
voltages of 460 +/~ 10% VAC (414.506 VAC) for operation of the equipment. A list of equipment that would
not operate cannot specifically be determined since some eyuipment may in fact operate at a

voltage less than 414 VAC, Compiling this 1ist would require testing each piece of equipment at degraded voltage
conditions or obtaining vendor concurrence that the equipment would operate at voltages less than 414 VAC. NED
decided to allocate resources in determining a new degraded voltage setpoint and not Lo looking backward In time
to assess prior equipment availability at the original setpoint value. Braidwood Station has never reached this
setpoint during normal plant operating history. Bus voltage is verified to be hetween 3975V and €465V or & weekly
basis by performance of Operating Surveillance 1(2) BwOS 8.3.1-1(2). This ensures the bus voltage is above the
critical voltage setpoint of 3930V.

CORRECYINE ACTIONS:

NED issued a proposed fina)l degraded voltage setpoint of 3986.4 VAL and an allowable valus of 3930.6 VAC. The
degraded voltage analysis has defined a requirement to terminate spare conductors of cables V(242 and 1V(E74,
also the existing ITE~ 27D degraded voltage relays will be replaced with ITE-27N relays. These changes will be
done wuring AIROZ and AZRO3 per M20-1/2/91/027. After NED determines the final setpoints, the applicable
Technical Specifications and Final Safety Analysis Report changes will be made.

The degraded voltage relay setpoints were changed in May 1992 un all 4KV ESF Buses to 3935 /- § VAC as an interim
compensatory measure. This setpoint change provides additional margin to assure adequate voltages are available
for the continuous operation of all safety related equipment required to operzte during a LOCA pending the
previously mentioned specific detailed calculation. The following contingency actions recommended in Onsite
Review 92-033 will also be maintained unti) the previously mentioned modifications are installed:

1) The degraded voltage relay setpoint an all 4KV ESF Buses was changed to 3935 +/- 5 VAC,
2)  The annunclator response procedures (BwAR)/2-21-(7 and BwAR1/2-.22-C7) were revised to include the new

degraded voltage relay setpoint (94.6%) to enhance operator actions in the event of a degraded voltage
condition.
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PREVIOUS OCCURRENCES:

There has been no previous reportable occurrences of non-conservative degraded voltage setpoints.

COMPONENT FATLURE DATA:

This event was not the result of component fatlure, nor did any component failure contribute to the severity of
this event.




