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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

P.O. Box 968 ~ "3000 George 1Vashington 1Vay ~ Richland, )Vashington 99352

December 19, 1991
G02-91-232

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

Subject: NUCLEAR PLANT NO. 2
LICENSEE EVENT REPORT NO. 91-033

Dear Sir:

Transmitted herewith is Licensee Event Report No. 91-033 for the WNP-2
Plant. This report is submitted in response to the report requirements
of 10CFR50.73 and discusses the items of reportability, corrective action
taken, atid action taken -to preclude recurrence.

Very truly yours,

. W. Baker
WNP-2 Plant Manager

JWB:ac

Enclosure e:
Licensee Event Report No. 91-033

cc: Mr. John B. Martin, NRC — Region V
Mr. C. Sorensen, NRC Resident Inspector (M/D 901A)
INPO Records Center — Alanta, GA

Ms. Dottie Sherman, ANI
Mr. D. L. Williams, BPA (M/D 399)
NRC Resident Inspector — walk over copy

~ g qg<f



I



NRC FORM366
(6419)

U.S. NUCLEAR REGULATORY COMMISSION

LICENSEE EVENT REPORT (LER)
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INFORMATION COLLECTION REOUESTt 60.0 HRS. FORWARD
COMMENTS REGARDING BURDEN ESTIMATE TO THE RECORDS
AND REPORTS MANAGEMENTBRANCH (F630), U.S. NUCLEAR
REGULATORY COMMISSION, WASHINGTON, OC 20556, AND TO
THE PAPERWORK REDUCTION PROJECT 13(600104). OFFICE
OF MANAGEMENTANO BUDGET, WASHINGTON,DC 20603.

FACILITYNAME (1)

Washington Nuclear Plant — Unit 2
TITLE (~ )

DOCKET NUMBER (2) IIA E 3

050003971OF
250 Volt DC Bus Inoperable Due to Lack of Adequate Fuse Coordination

EVENT DATE IS) LER NUMBER (6) REPORT DATE (7) OTHER FACILITIES INVOLVED (6)

MONTH DAY YEAR YEAR g~'EOUENTIAL ~a~ REVsl~
NUMBER rX8 NUMBER MONTH DAY YEAR FACILITYNAMES DOCKET NUMBER($)

0 5 0 0 0

112 0 9 1 9 1 03 '3 0 0 1 2 1 9 0 5 0 0 0

OPERATING
MODE (9)

POWER
LFYEL 0 0I'I0)

"jigicppoar 'r
9'.

rr

THIS REPORT IS SUBMITTED PUASUANT T

50,7 3 Ial l2) I(a)

50.73(al(2)(rl

50.73(a N2)(rill

50.73(a) (2) (rill)(A)

60.73( ~ ) (2)(a(I(I(BI

60.73( ~ ) I2)(a)

20.402(h)

20.406 (~ ) llI(0

20.405(a) 0 l(6)
20.405 (a I (1 l(i(D

20.406(a) IlI IIx)

20.406(al(ll(r)

20.405(c)

50.36(a)ill

50.36(cl(2l

50.73(al(2)(I)

50.73( ~)l2)(6)

60.734)(2)BII)

LICENSEE CONTACT FOR THIS LER (121

0 THE REQUIREMENTS OF 10 CFR (): IChach ona or morc ot tha fotiorrinPI (Ill
73.71(ir)

73.71(c)

OTHER ISpacity In Ahstract
Below anti In Text, HRC Form
366AI

NAME

D, A. Swank, Compliance Engineer

TELEPHONE NUMBER

AREA CODE

5 093 77- 45 1

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13)

CAUSE SYSTEM COMPONENT MANUFAC
TUAER CAUSE SYSTEM COMPONENT MANUFAC

TUREA (0 NPArr )ass+(. $(EE-

SUPPLEMENTAL REPORT EXPECTED (1 ~ )

Yf5 IIIyas, compiat ~ ExpEctED sUsaslssIDN DATEI

ABsTRAcT ILimit to Icop spscss, I.A, rpproximatciy IIItaan sinpia.space typawri tran lkrasi (16)

EXPECTED
SUB MISS 10 N

DATE I'IS)

MONTH OAY YEAR

As part of the Supply System effort to upgrade the design calculations for WNP-2, a fuse
coordination calculation is being prepared for the Class lE Direct Current ('DC) power
systems, including the 250 volt (250VDC) system. Development of this calculation revealed
that tlie time-current minimum melting curve for the Class lE 250VDC bus battery main fuse,
an 800 amp fuse, crosses over the time-current clearing curve for the downstream branch
circuit fuse that supplies non-Class lE loads, a 400 amp fuse. This means that it was
possible, under the postulated fault conditions, that the Class lE battery main fuse could
have melted prior to the downstream branch circuit fuse clearing, isolating the 250VDC
battery from the bus. Had this event occurred the 250VDC bus would have been supplied by
the battery charger, but this is not considered a stable long-term condition and is not
credited in the accident analyses. Because of the lack of selective coordination, the
250VDC system has been technically inoperable since the time of initial Plant startup in
1983. Operation with the 250VDC system inoperable was a condition prohibited by the
Plant's Technical Specifications and is reportable pursuant to the requirements of
10CFR50.73(a)(2)(i)(B). This condition, lack of selective coordination on the 250VDC bus,
was outside the design basis of .the Plant and is reportable in accordance with
10CFR50.73(a)(2)(ii).

NRC Form 366 164)9r
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Because the Plant was shut down when this condition was discovered, the immediate
corrective action for this event was to replace the fuses in question with new fuses that
meet the selective coordination and other applicable design requirements. The root cause
of this event was a less than adequate design analysis. A coordination cd culatlon was

not previously performed, and resulted in selection of improper components.

For this event to have affected the Plant, a line-to-line fault would have had to occur.
'The more common line-to-ground faults are annunciated on the ungrounded 250VDC system,
The loss of the 250VDC system would not, however, significantly impact the Plant since the
safety-related equipment served by this bus is either not credited, in the WNP-2 design
basis accident analyses, or the equipment is backed up by redundant equipment
served from a different safety-related bus. Additionally, a fault would have caused the
downstream fuse to blow in addition to the upstream fuse, isolating the fault and allowing
Plant personnel to replace the main upstream fuse to restore the Class 1E portion of the
250VDC system to service. The main upstream fuse has a blown fuse indicator with
annunciation. Therefore, this event is deemed to have minimal safety significance. This
event posed no threat to the health and safety of either the public or Plant personnel.

Plant Mode — 4 (Cold Shutdown)
Power Level — 0%

Ev D

As part of- the Supply System effort to upgrade the design calculations at WNP-2, a

calculation is being performed to document fuse coordination for the Class lE busses,
including the 250VDC system. This 250VDC bus is a non-redundant bus serving both Class lE
and non-lE loads. The'esign criteria for the 250VDC system is described in the WNP-2

FSAR and includes a requirement to provide isolation of non-class lE equipment from Class
1E equipment using Class lE isolation devices.

Current limiting fuses are rated at two current squared times time (I2t) values; total
clearing and minimum melting. These values are used for evaluating coordination in the
current limiting range. The clearing I2t value is the value where the fuse interrupts
current, while the minimum melting I~t value is the value where the element begins to
melt. For fault currents below the current limiting range, coordination is determined by
comparing the clearing time-current curve of the downstream branch fuse with the melting
time-current curve of the upstream main fuse. For each fuse model and size, the clearing
and melting curves and I2t values are developed by the manufacturer. The goal of the
design, as described above, is to have the downstream fuse clear before the upstream fuse
melts. This is commonly termed "selective fuse coordination." Two methods are considered
acceptable for fuse coordination work, either the use of the manufacturer provided fuse
time-current curves and I2t data, or use of the manufacturer provided fuse-coordination
tables. The fuse-coordination tables from a given manufacturer provide the
upstream/downstream fuse size ratio when using various models .from that manufacturer. By

using the curves and I2t values, fuses from different manufacturers can be compared and
utilized while maintainin ro er

coordination'AC

Fono368A (669)
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During the performance of the 250VDC bus coordination calculation it was determined that
under certain extreme conditions, the clearing characteristics of the fuse serving the
non-Class 1E motor control center (HCC), MC-S2-1B, were such that this fuse could fail to
clear the MCC circuit prior to melting of'the 250VDC main supply fuse from the battery.
The conditions which could cause this to occur would be either a line-to-line fault of the
ungrounded 250VDC bus or a fault of the backup DC-driven main turbine lube oil pump motor,
with a fault'current in excess of 8500 amperes; This crossing of the clearing/melting
curves for the two fuses, and an I2t clearing value for the downstream fuse that is
higher than the I2t melting value of the upstream fuse, does not satisfy the WNP-2

design requirements.

I m rr v A I n

The non-coordinated fuses were replaced with fuses that satisfied both the coordination
and other applicable design requirements,

F r h r v rr iv A

Further review identified a lack of coordination existed as part of the original
Plant design. Since no selective coordination calculation was previously prepared
for the DC systems, it is not possible to determine why the fuses were not properly
coordinated. The root cause for this event was a'ess than adequate- design analysis
since no DC system coordination calculation had ever been performed, which resulted
in the selection of improper components.

The DC coordination calculation has not been completed. Sufficient work has been
completed, however, for Supply System Engineering to conclude that the remainder of
the Plant DC systems meet the sel'.ective coordination requirements.

The lack of fuse coordination between safety-related and non-safety-related loads on
the 250VDC system 'resulted in the system being technically inoperable since in.itial
Plant startup in 1983. This is a condition prohibited by the WNP-2 Technical
Specifications and is therefore reportable pursuant to the requirements of
10CFR50.73(a)(2)(i)(B). This condition, lack of selective'coordination on the 250VDC

bus, was outside the design basis of the Plant and is reportable in accordance with
10CFR50.73(a)(2)(ii).

There were no structures, systems, 'or components inoperable prior to the start of
this event that contributed to the event.

A i n

Supply System Engineering will.complete the DC fuse coordination calculation that
uncovered this problem, This calculation will include an analysis of the Class lE DC

busses to document the required coordination.

NRC Form 366A (649)
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A formal root cause analysis is currently being prepared to address this event. This
analysis will explore the programmatic aspects of this event to determine if the
processes in place today require modification.

In order for the lack of fuse coordination to have affected the Plant, numerous failures
woul'd have had to'occur. A line-to-line fault in the non-Class lE portion of the 250VDC
system would have had to occur. The 250VDC system is an ungrounded system and alarms on
the occurrence of a ground. This alarm would have provided the opportunity to locate and
isolate the ground, reducing the probability for a line-to-line fault. The only component
which could have faulted and taken out the main bus fuse is the backup main turbine
lube-oil pump. This pump is normally only used in a loss of off-si te power event when the
main turbine shaft-driven lube oil pump and the non-safety-related AC-driven backup oil
pump are not available.

Loss of the 250VDC battery would result, in the safety-related battery charger supplying
the loads. The chargers are not designed to carry the design basis loads without the
battery in service. The chargers have proven stable, however, when the Plant is shut down
and the 250VDC system is not required to be operable, and the battery is taken out of
service for maintenance, The battery charger is designed to serve the safety-related
loads while recharging the battery in 24-hours from its discharged state.

A significant event at the Plant would have had to occur in the same time frame as the
loss of the 250VOC bus which resulted in the need for the safety-related equipment
supplied by the 250VDC bus. A review of the safety-related loads supplied from the 250VDC
bus revealed that they are'ot credited for the prevention or mitigation of the required
design-basis .accidents, or that the components serve a redundant function to components
supplied from a different Class lE bus. The following is a description of the
safety-related equipment that would be unavailable due to a loss of the 250VDC bus.

1. Numerous Reactor Core Isolation Cooling (RCIC) components would be unavailable on
loss of the 250VOC system, causing the system to be unavailable. RCIC can provide
high pressure injection just as the High Pressure Core Spray (HPCS) system can..
HPCS, a safety-related, diesel backed high pressure injection source, is not affected
by this postulated event. In addition, three of the RCIC valves supplied from the
250VDC bus provide a containment isolation function that is backed up by a check
valve providing the same function.

E

2'. Residual'Heat Removal (RHR) RHR-V-8, Shutdown Cooling Suction Isolation Valve.
Shutdown Cooling is not required to prevent or mitigate. the consequences of an
accident. Normally closed Residual Heat Removal (RHR) valve RHR-V-23, Reactor Head
Spray Isolation Valve. The isolation function for this line is al,so accomplished by
check valve RHR-V-19. The Reactor Head Spray and Shutdown Cooling functions of RHR

are not credited in design-basis accident analyses. The Low Pressure Core Injection
and Suppression Pool Cooling functions of RHR are not affected by the loss of
RHR-V-23 and RHR-V.-S.

NRC Form 366A (64)9)
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3. Reactor Hater Cleanup (RHCU) valve RHCU-V-4, an outside containment isolation valve.
Containment isolation is also provided by inside containment isolation valve RHCU-V-1

which is powered from a different Class 1 source. The reactor water cleanup function
is not required for accident prevention or mitigation.

The loss of the 250VDC bus due to a fault in the non-Class lE portion of the system is
considered a very low probability event. Had the postulated loss of the 250VDC system
occurred, however, redundant equipment is available for the prevention and mitigation of
the design basis accidents. Additionally, Plant personnel could have rapidly restored the
Class 1 portion of the 250VDC system to service by replacing the battery main fuse.
Therefore, this event is deemed to have had minimal safety significance.

r~l
HNP-2 Licensee Event Report (LER) 84-048 reported a problem with improper fuse application
on the 250VDC NCCs. The manufacturer recommended that the a new fuse type be used, rated
at 600V instead of 250V, to provide an acceptable level of protection for the 250VDC

HCCs. The corrective action for that LER was the replacement of the identified fuses with
fuses rated at 600V instead of 250V. The downstream fuse in this event'as changed out as

part of the corrective action for LER 84-048, and resulted in improved coordination.

5mtem Camuunmi

250 Volt DC

Hain Turbine Lube Oil
Reactor Core Isolation Cooling
High Pressure Core Spray
Residual Heat Removal
Reactor Hater Clean Up
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