company

Houston Lighting & Power

March 19, 1993
ST-HL-AE-4377
File No.: G226
10CFR50.73

U. 8. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project
Unit 1
Docket No. STN 50-498
Licensee Event Report 93-009
An Unanalyzed Condition due to Undersized Fuses

in the Solid State Protection System

Pursuant to 10CFR50.73, Houston Lighting & Power (HL&P)
submits the attached Unit 1 Licensee Event Report (LER 93-009)
regarding an unanalyzed condition due to undersized fuses in the
Sclid State Protection System. This event did not have any adverse
effect on the health and safety of the public.

If you should have any gquestions on this matter, please
contact Mr. J. M. Pinzon at (512) 972-8027 or me at (512) 972-7138.
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ABSTRACTY [Limit to 1400 spaces. | & , approximately 15 smgle-spaced typewritten lines) (16) = |
On February 17, 1993, Unit 1 was in Mode 5 and Unit 2 was in Mode 4, both -
at 0% power. Plant personnel determined that an unanalyzed condition |
existed in both units related to a failed fuse event that occurred on
February 13, 1993. This unanalyzed condition involved undersized fuses L
found in the Solid State Protection System (SSPS) in which an inrush
current could cause the fuses to fail and prevent the fulfillment of
SSPS’s intended safety function. This resulted in Unit 2 entering
Technical Specification Section 3.0.3 and plant coocldown to Mode 5 was
initiated at 1030 on February 17, 1993 in response to the inoperable SSPS
actuation cabinets. Unit 1 was already in Mode 5. The cause of this
event was attributed to inadequate design. The actions taken to address
this event are the 10 amp fuses were replaced with 20 amp fuses in both
Units, other 20 wvolt vital A.C. distribution panels were reviewed for
similar conditions, and testing was performed to determine actual inrush
current.
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FACILITY NAME (1)

Scuth Texas, Unit 1

on ¥ebruary 1/, 1993, uUnit 1 was in Mode 5 and Unit 2 was in Mode 4,
both at 0% power. Plant personnel determined that an unanalyzed
condition existed in both units related to a failed fuse event that
occurred on February 13, 1993. This unanalyzed condition involved
potentially undersized fuses found in the Solid State Protection
System (SSPS) in which an inrush current could possibly cause the
fuses to fail and prevent the fulfiliment of SSPS’s intended safety
function.

On February 13, 1993, while performing Train S reactor trip breaker
trip actuating device operational rurveillance test in Unit 1, a 10
amp fuse in electrical distribution panel EDP1201, providing power to
the Train A SSPS actuation cabinet failed. The unit was in Mode 5 at
0% power at the time of the failure. Testing was suspended and the
event was referred to engineering for investigation. Engineering
concluded that the fuse, sized for steady state current conditions,
may have been undersized based on inrush current. The review
determined that Westinghouse had provided 20 amp fuses in the SSPS
actuation cabinet but the fuses in the electrical distribution panel
feeding this cabinet had been sized at 10 amps. The 10 amp fuses
were also installed in Unit 2.

An operability review was performed to determine the impact of having
10 amp fuses feeding the SSPS actuation cabinet. The initial results
concluded that all three SSPS actuation trains were inoperable and as
a result Unit 2 entered Technical Specification 3.0.3. At 1030 on
February 17, 1993, plant cooldown to Mode 5 was initiated in Unit 2.
Unit 1 was already in Mode 5 so entry into Technical Specification
3.0.3 was not reguired. Concurrently, plant change forms were
initiated to revise the fuse size from 10 amp to 20 amp. Unit 2
exited Technical Specification 2.0.3 when the 10 amp fuses were
replaced with 20 amp fuses.
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CAUSE OF EVENT:

ine ceuse OL Lhis even. was inadeyguaie design. The inrush current
was apparently not taken intc account when the fuse size or type was
determined.

Circuit protection design normally is based on steady state current.
Inrush current conditions are typically of a very short duration and
most protective devices can copelate through this transient with no
problens. However, inrush currents for this circuit under a !
postulated main steam line break approach fault protection level for i
the particular type fuse.

ANALYSIS OF EVENT:

| The SSPS contains three trains of Engineered Safety Features (ESF)
i actuation cabinets which actuates various ESF equipment via relays
providing protection to mitigate the conseguences of postulated
accidents. When the correct logic reguirements are met, master
relays are energized which in turn energize a set of slave relays
| tnal operate the various ESF components.

In evaluating the design, the worst case accident scenario was
determined to be a main steam line break, which would initiate the
slave relays associated with steam 1line isolation and safety
injection. This condition energizes 47 relays (43 latching and 4
non-latching) in the Train A or B actuation panel; 37 (33 latching
and 4 non-latching) in the Train C actuation panel.

Analyses of the fuses are still being performed by an outside
laboratory and further evaluation is being performed by HL&P
engineering. When these evaluations are completed, a supplemental
report will be submitted to expand on the analysis of this event.

The revised fuse size, 20 amps, provides adeguate protection for the
connecting cable between the distribution panel and the actuation
panel. The revised fuse size is acceptable to properly ensure
sufficient margin is available so that the inrush current does not
degrade or fail the fuses.
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ANALYSIS OF EVENT: (Con’t)

Eoliy iniu Jecunical speciiivatiun s.v.3 is reportable pursuant to
10CFR50.73 (a)(i)(B). With the units in an unanalyzed condition,
this event is also reportable pursuant to 10CFR50.73(a) (ii) (A).

CORRECTIVE ACTIONS:

1.

The fuses were replaced with 20 amp fuses. A 20 amp fuse
provides adeguate protection for this design and adequate margin
for inrush current.

A comparative evaluation of wvital 120 VAC distribution panel
fuses and selected DC circuit breakers and the main protective
Gevices in tne paneis ied by them has been done to determine if
other problems exist. Vendor panels were found in which the
panel protection is larger than the distribution panel protection
but these cases were determined to be acceptable after review of
the supplied load currents.

A review willi be periovrmed by wngineering cn a random sample
pasis to determine the adeguacy of the station design related to
the size selection of fuses and/or circuit breakers within the
original architect engineer design scope which interfaced with
vendor designed safety related systems. This action will be
completed by May 6, 1993,

An independent laboratory analysis is underway to determine the
failure mode of the failed fuse removed from the Unit 1 Train A
distribution panel EDP1201. In addition, various laboratory
tests will be performed on the remaining 10 amp fuses re oved
from the other distribution panels. The analysis will be
completed by April 15, 1993.

A supplemental report will be issued to provide further analysis
on this event after the laboratory analysis and the engineering
evaluations are conpleted. The supplemental report will be
issued by May 20, 1993.
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ADDITIONAL INFORMATION:

inere nave Deen NO previously reportea events concerning fuses being
undersized causing an unanalyzed event.
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