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Washington, D.C, 208555

Dear Sirt

Licensee Event Report #92-006-00, Docket #050-373 is being submitted to
your office in accordance with 10CFR50.73(a)(2){(v).

~ G. J.¥Diederich
7 8tation Manager
LaSalle County Ctation
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ABSTRACT:

On April 7, 1992, at 1430 hours, Unit Two was in the SHUT JWN node at zero percent
of rated core thermal power. At that time, based on calculations pe:formed by the
Nuclear Engineering Department (NED), the second level undervoltage seipoint was
determined to be non-conservative. On Apr.| 23, 1992 at 1715 hours. Unit One was
In the RUN mode at 100 percent of rated core thermal power. At *hat time, it was
determined that the present Unit One degraded voltage relay setpoints were
non-conservative based on preliminary calculations performed by NED. The apparent
cause of the event was a reconcilation between the current method of performing
load analysis and the original load analysis methodology. Immediate correc*ive
action for Unit Two was to design and instal) modifications which would shed
unneeded loads during a LOCA condition in order to assure adequate bus voltage for
safety-related loads. In addition, the second level undervoltage relays were
replaced with relays having a tighter reset tolerance. Compensatory actions were
implemented for Unit One to ensure operability of Unit One safety related loads
during a degraded voltage condition. This report is being submitted for Unit One
and Unit Two In accordance with 10CFRS0.73(a)(2)(i1).
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This event is reportable pursuant to the requirements of I0CFRS0.73(a)(2){v) due to any event or condition
that alone could have prevented the fulfiliment of the safety function of structures or systems that are
needed to mitigate the consequences of an accident.
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General El'ectric « Boiling Water Reactor

Energy Industry ldentification System (E113) codes are identified in the text as [XX).

CONDITION PRIOR TO EVENT
Unit(s): 172 Event Date: 4/27/92 Event Time: _ 0906 Hours

Reactor Mode(s): 1/1 Mode(s) Name: Run/Run Power Level(s): 100%/84%

DESCRIPTION OF EVENT

During the October, 1991 Nuclear Regulatory Commission Electrical Distribution System Functional
Inspection (EDSFI) at LaSalle Zounty Station, an issue was raised as to whother the design setpoint of
the 4KV degraded voltage relays (AP) [EB) was sufficient to assure proper operation and protection of
safety related equipment at all distribution levels. Since this issue had already been raised at other
Commonwealth Edison (CECo) Stations, the CECo Nuclear Engineering Department (NED) had already been
performing preliminary engineering calculations for LaSalle on this issue prior to the October 1991
inspection,

The results of these calculations indicated the LaSille degraded voltage seipoint of 3814 2 76 volts was
nonconservative for some Engineered Safety Feature (ESF) loads. Culculations indicated that a voltage
greater than 4040 volts was required at the 4KV ESF busses to ensure that all motor and motor control
circuits would operate properly at the 480V and 120V distribution Yevels  These calculations were based
on & minimum acceptance criteria of BS5X% of motor rated starting voltage and 80X of motor rated running
voltage at the minimum degraded voltage setpoint.

As a result of these calculations, 19 motors (per unit) were identified as having less than the
conservative design requirement of 85% rated voltage for starting at the degraded voltage setpoint of
3814 volts. However, 211 of the aforementiored motors had at least 80% of rated voltage for starting.
Calculations also identified nine contactors (motor starters) per unit having less than the recommended
voltage needed for thes to function.

Compensatory measures were immediately initiated on both units, which included procedural guidance for
declaring any ESF 4KV bus inoperable whenever bus voltage degrades below 4040V. This action assured
that all equipment supplied Ly these busses would remain fully operable with XV voltage above this
value. Should voltage fall below 4040V on one or more ESF busses, Technical Specifications would be
followed as required with the busses declared inoperable.

Following the installation of the compensatory measures, NED committed to perf-rm j detailed
evaluations of the LaSalle electrical system. The purpose for these evaluations were to 1) determine a
new acceptance deyraded voltage setpoint, 2) complete detailed voliage drop calculations on LaSalle
safety-related motors for both starting and running conditions, and 3) complete voltage calculations for
motor starting contactors.
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DESCRIPTION OF EVENT (CONTINUED)

Oi. Apri) 20 “°%2 at 1337 hours, in the process of completing the detailed voltage calculations above,
NED discovered that the Unit 2 Division 3 Migh Pressure Core Spray (HPCS, WP) (BG) Pump Rnom Cooler Fan
(2vY02C) starting contactor voltage was Tower than the required 85% of ratsd voltage (83.6%) at the
compensatory voltage level of 4040 volts. The WPCS system was declared inoperable and placed on a
14-day timeclock.

APPARENT CAUSE OF EVENT

The cause of this event was design error. During initial construction, no industry standards existed
which required tha preparation of voltage drop calculations for every device connected to the electrical
system., The Architect Engineer (Sargent & Lundy) used enginesering judgement for determining which
voltage drop calculations would be performed. These judgements were based on the size of tne cable, its
length, and the electrical characteristics of the device in the circuit.

As a result, several circuits were found to be unsatisfactory with respect to starting/running voltage
when conductor length ard size was taken into account. Praliminsry calculations indicated several
motors and contactors per unit having a motor starting voltage less than 85% of rated and/or running
voltage less than BO4 of rated during a degraded voltage condition.

SAFETY ANALYS!S OF EVENT

There 15 some safety significance to this event since this issue addresses a failure mode that could
potentially affect redundant equipment. Mowever this scenario requires an event of extremely low
probaoility, notably a Loss of Cooling Accident (LOCA) coincident with a degraded veltage condition.
LaSalle switchyard (SY) [FK) operating history indicates that rarely has switchysrd voltage been lower
than the comegnsatory voltage setpoint now in effect. With the compensatory measures currently in
place, the 1afs)le electrica’ system has been restored to its intended leve) of design and is fully
operable.

The safety consegquences of the April 29, 1992 event were minimal. The HPRCS System, althoug:
administratively inoperable. was fully functional and capabie of injecting water into the reactor vesse)
if required. The Reactor (.re Isolation Cooling (RCIC, R1) [BN). the alternate high pressure injection
system, was fully operable at the time of this event.

CORRECTIVE ""TIONS

1n response Lo the October, 1991 prelimi-ary calculation results, LaSalle took the following
compensatory measures!:

1) The degraded voltage relay setpoints wers increased to 3885 volts, near the maximum value allowed
by the Technical Specification Limiting Condition for Operation (LCO).

2) The control room undervoltage alarm setpoint for the System Auxiliary Transformer (SAT) 4.16KV
winding was raised to 4040 volts.
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E. CORRECTIVE ACTIONS (1 . INUED)

3) Procedural guidance was implemented for declaring any ESF 4KV bus inpperable whenever bus voltage
degrades below 4D40KV,

4) Procedures also require notification of the CECo load dispatcher to raise LaSalls gwitchyard
voltage should bus voltage fall te 4040 volts.

To correct the HPCS Room Cooler Fan problem, the conductor between the Tocal contrel panel and the motor
contactor at the switchgear was placed in parallel with a spare conductor. This effectively derreased
the conducto~ resistance by & factor of 2, resulting in a satisfactory starting voltage increase to
91.0% of rated. The HPCS System was then declared fully operable on April 30, 1992,

Long term corvective actions to replace the compensatory measures is being tracked by EDSFI unresolved
item 373/374-91019-06. Currently, LaSalle voltage calculations and evaluations are still in progress.
Should plant modifications become necessary following completion of these evaluations, the safety
significance ov the changes will be evaluated and used to determine the implementation schedule.

F.  PREVIOUS EVENTS

No previous events of this type have been reported.

G.  COMPONENT FAILURE DATA

No component failed during this event,
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