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On February 14, 1988 during a forced outage to repair a main condenser tube leak, visual
inspections were performed on various Westinghouse DS416 breakers as required by NRC

Bulletin 88-01.

At 2036 hours, following the inspection of the,480V breaker for Reactor Building Return
Outside Air Fan ROA-FN-lA, a Plant Equipment Operator (EO) informed the Control Room

Operator (CRO) that the breaker was returned to service. However, the EO failed to verify
that the local open indicating light was not illuminated, which indicated a lack of trip
circuit function.

After verifying proper Reactor Building Ventillation System valve lineup, the CRO (at 2041

hours) placed the ROA-FN-1A control switch from the HPull-To-LockH position to the "After
Stop" position. He then noticed that no indicating lights were illuminated and returned
the switch to the HPull-To-LockH position, assuming the problem was related to the
breaker. The HPull-To-LockH position is normally a position which disables the close
circuit and locks in a continuous trip signal to the circuit breaker. Due to wiring
errors in the system, the breaker closed and started the fan. However, due to the lack of
trip circuit ~ower (and unknown to the CRO), ROA-FN-lA continued to run while in the
HPull-To-Lock'osition. AgZ /I
At 2043 hours, while investigating the problem, the CRO and Control Room Supervisor (CRS)

noted that a full-scale spike (approximately +7HW.C.) had been recorded on the secondary
containment differential pressure recorder for a brief period and had returned to
+1.5H(W.C.). Unknown to the Operators, the drop in differential pressure was due to the
rupture of the Reactor Building roof. In less than two minutes, without a Reactor
Building Exhaust Air. (REA) fan running, the roof ruptured sS03240066 sS0316

PDR ADOCK 05000397
Ih Ill r)
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Due to the full-scale pressure spike, the Operators suspected that ROA-FN-lA was
runni.ng and directed an EO to trip the breaker locally. Reactor Building Ventilation
Air Intake Valve ROA-V-1 was closed to aid in reducing pressure. At 2051 hours, the EO

stopped the fan by manually tripping the breaker.

At 2300 hours, the Control Room received a report from a Plant Chemistry Technician who
observed nuts and bolts scattered around the refueling floor (Reactor Building

606'levation).On February 15, 1988 at 0030 hours, damage assessment was completed and
concluded that the Reactor Building roof had ruptured.

Although not required for the operating condition at the time (Mode 4-.Cold Shutdown),
Secondary Containment was immediately declare'd inoperable. Prior to restart, Secondary
Containment was restored, an ROA/REA and associated systems operational verification
was performed, and a root cause evaluation was conducted. The root cause of this event
occurring is personnel error related to a wiring error in the ROA/REA logic circuit,
and the cause for the event not terminating prior to the roof rupturing was the lack of
ROA-FN-1A trip function due to an unreliable fuse block. Further corrective action
includes 1) developing an EO training program on operation of switchgear breakers, 2)
implementing an alternate positive-pressure limiting design for the ROA/REA system, and
3) developing an investigative process to provide a sufficient level of confidence that
the wiring errors are limited as perceived.

This event did not affect the health and safety of either the public or plant personnel.

Plant Conditions

a) Power Level - OX

b) Plant Mode - 4 (Cold Shutdown)

Event Descri tion

On February 14, 1988 during a forced outage to repair a main condenser tube leak,
visual inspections were performed on various Westinghouse US416 breakers as required by
NRC Bulletin 88-01. The plant was in a cold shutdown condition with the Standby Gas
Treatment (SGT) system in service maintaining a slight negative pressure on Secondary
Containment.

At 2036 hours, following the inspection, the 480V breaker (switchgear SL-73) for
Reactor Building Return Outside Air Fan ROA-FN-IA was racked in and the trip and close
fuse blocks were installed by a Plant Equipment Operator (EO) to return the breaker to
service. However, the EO failed to verify that the open i ndicating light at the
breaker was not illuminated when the trip logic fuses were installed, which indicated a
lack of trip circuit function. The breaker status lights, both local and remote, are
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powered from the trip circuit. The EO heard the breaker closing coil charge motor
operate when the closing set of fuses were installed and assumed the breaker was
successfully returned to service. He then contacted the Control Room Operator (CRO)
and informed him that ROA-FN-lA circuit breaker was returned to service. The CRO

noticed a plant computer alarm reset, which acknowledged a normal condition for the
breaker overload protective device. The CRO obtained permission from the Control Room
Supervisor (CRS) to restart the system and then proceeded to the back panel to check
the valve lineup for Reactor Building ventilation in preparation for system startup.
At 2040 hours, the CRO opened Reactor Building Oischarge Duct Isolation Valve REA-V-2
and, at approximately 2041 hours, placed the ROA-FN-lA control switch from the
RPull-To-Lock" to the "After Stop" position without first verifying breaker status
(green) light indication. At the time the CRO placed the fan control switch to the
RAfter Stop" position, he then noticed that no indicating lights were i'lluminated. As
a result of a wiring error (which is discussed in the Further Evaluation section of
thi s LER), and unknown to the CRO, ROA-FN-lA had autostarted when the control switch
was removed from the "Pull-To-Lock" position. The CRO did not realize ROA-FN-lA
started given the absence of functional indicating lights. The CRO then proceeded to
verify that the green light bulb was operable and returned the ROA-FN-lA control switch
to the "Pull-To-Lock" position, assuming the problem was related to the breaker which
had recently been returned to service.

By placing the switch in the NPull-To-Lock" position, the CRO performed a conscious
action to put the unit in what should have been a secure position and which would have
normally terminated the event had the trip logic been energized. The "Pull-To-LockR
position i s designed as a position which disables the close circuit and locks i n a
continuous trip signal to the circuit breaker. The actions taken by the CRO were in
accordance with the normal operating procedure. However, due to the lack of trip
circuit power, ROA-FN-lA continued to run while in the "Pull-To-Lock" position. It
should be noted that, while at -the control panel when the fan started, the CRO did not
observe the change in building pressure and, as a result, starting the REA fan was not
co'nsidered necessary.

While discussing the breaker problem, the CRO and Control Room Supervisor (CRS) were
alerted by a series of SGT alarms and returned to the ventilation control panels. At
2043 hours, while responding to the SGT 'alarms, they noted that a full-scale spike of
approximately +7"(W.C.) had been recorded on the differential pressure chart recorder
for Secondary Containment for a brief period, and had returned to +1.5U(W.C.), higher
than normal. Unknown to operators, the observed drop in differential pressure on the
recorder was due to the rupture of the Reactor Building roof. In less than two minutes
of ROA-FN-lA op'eration, the Reactor Building roof ruptured.

Due to noting the full-scale pressure spike, the CRO and CRS suspected that ROA-FN-lA
was running. Accordingly, attempts were made to further reduce pressure with
increasing SGT flow. At 2049 hours, Reactor Building Ventilation Air Intake Valve
ROA-V-1 was closed to aid in reducing pressure. As a result, pressure rapidly dropped
from +1.5R(W.C.) to less than 0"(W.C.). An EO that had earlier been dispatched to the
480V-breaker, confirmed that circuit breaker ROA-CB-FN-1A was closed, and was directed
to trip the breaker locally. At 2051 hours, the EO stopped the fan by manually
tripping the breaker.
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The Shift Support Supervisor (SSS) had also responded to the earlier call from the
Control Room with the EO, noticed the absence of indicating lights, and verified that
the fuse blocks for both sets of control power fuses for ROA-CB-FN-lA were installed
correctly. However, the EO noticed that one fuse clip for the trip circuit holder was
loose. Both sets of fuses for the control circuitry were replaced in the clip holders
and the holders were replaced in the trip ana close circuitry. The EO verified that
the local panel indicating lights were functional.

At 2058 hours, the CRO placed the ROA-FN-lA control switch in the "After Stop"
position, observed the anticipated start of ROA-FN-lA, and manually started REA-FN-lB.
At that time, Standby Gas Treatment System Fan SGT-FN-lA was secured.

At 2300 hours, a Plant Chemistry Technician observed nuts and bolts scattered around on
the refueling floor (Reactor Building 606'l'evation) and contacted the Control Room.

On February 15, 1988 at 0030 hours, the damage assessment was completed and concluded
that the Reactor Building roof had ruptured.

Immediate Corrective Action

Although not required for the operating condition at the time (IIode 4 - Cold Shutdown),
Secondary Containment was declared inoperable.

Further Evaluation and Corrective Action

A. Further Evaluation

An evaluation process was formulated that included thr ee functional tasks; roof
repair, ROA/REA and associated systems operational verification, and a root cause
evaluation. The root cause evaluation and the supporting investigations provided
the following:

1) The root cause of this event is personnel error related to a wiring error in
the ROA/REA System. The ROA-FN-1B logic circuit wiring error was verified by
inspection and test to be the cause of the ROA-FN-lA autostart. The logic.
was designed to provide a delayed autostart .of the backup fan if. the running
fan breaker is closed (motor running) and a low operating fan differential
pressure occurs (indicative of a fan belt failure). However, the actual
wiring configuration at the breaker (52a contact) bypassed the breaker-closed
portion of the logic, thereby, providing an autostart signal from the low
differential condition (regardless of breaker position) following a
ten-second time delay. Had the wiring error been corrected, the errors made
by the Operations Staff would not have resulted in the fan starting. This
wiring error was not resolved during the preoperational testing process or by
subsequent troubleshooting efforts. The lack of trip function also prevented
either the operator actions taken or the automatic tripping of the fan onceit started.
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Prior to restart, the ROA and REA trip systems and automatic start logic
were returned to the proper design configuration and functionally
tested. A control switch wiring error not affecting the trip and
autostart logic was not returned to the design configuration. A
10CFR50. 59 evaluation was performed and the condition determined to be
acceptable until corrected.

In addition compensatory measures have been established in that an EO

will be dispatched to the switchgear prior to an ROA/REA system start
until such time that, an alternate Secondary Containment pressure relief
design can be executed.

2) As a result of the wiring error, the ROA/REA acceptance test was reviewed and
verified to not completely test the autostart function. Th'e initial
preoperational test condition was with one fan running and tested the
autostart of the lag fan by exercising the low differential pressure switch
for the running fan. This test method did not independently functionally
test the contribution of both the low flow and breaker position portions of
the logic. A records review indicates that the -wiring error originated from
a multi-system design 'change document (PED-W-218-E-5147) th'at was issued by
the A/E (Burns and Roe, Inc.) and acknowledged by the Supply System Startup
organization but not fully implemented for the ROA/REA System. As a result,
the configuration for the ROA/REA System did not include the (52a) breaker
status contact for all,the fan circuits. Other wiring errors, not associated
with the PED, were found in the system that affected three of the four fans
control switch and a high/low pressure trip system. The errors are believed
to be limited to the ROA/REA (non-safety-related) System as all of the other
systems included in the PEb were successfully implemented.

~ Corrective Action

An investigative process will be developed to provide a sufficient level
of confidence that the wiring errors found are limited as perceived.

3) The failure of the trip logic to energize is due to the unreliable fuse
block. Subsequent inspections of the fuse block discovered an incorrect fuse
block base installation. The loose-fitting fuses is considered to be the
most probable cause of the loss of trip power. The fuse block used in this
application is a Westinghouse Model 347A062H03.
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~ Corrective Action

Prior to restart, all critical switchgear (4 KV„and 480 VAC) circuit
breaker fuse holders and bases were inspected. Some fuse bases were
found to be incorrectly installed on 480 VAC switchgear, possibly
allowing for insufficient contact when fuse holders were installed. In
addition, the fuse clip assembly for both ROA fans displayed a loose
fuse-to-fuse clip fit. Accordingly, all fuse block installation
deficiencies were corrected and fuse clip adjustments were made to
provide for sufficient fuse contact.

4) A review of Plant Nonconformance Reports (NCRs) and Plant Deficiency Reports
(PDRs) was performed to determine if the Reactor Building had experienc'ed
previous pressurization transients. It was discovered that one PDR

documented a previous transient during 1985 and a Maintenance Work Request
(MWR) documented an erroneous auto start.

It was stated on the'DR that apparently the REA exhaust fan was either shut
down or tripped with the supply fan still running, causing the building to
become pressurized, which resulted i n the nonstructural roofing material to
rise in two places. The PDR was dispositioned NUse-As-IsN and no corrective
action was deemed necessary. The PDR is now recognized as an inadequate
evaluation and a potentially missed opportunity to correct the wi ring-
deficiencies and prevent this event.

The troubleshooting effort caused by the MWR is believed to have used an
electrical wiring diagram that does not show sufficient detail to discover
the wiring error. In addition, plant operating procedures had been
previously revised to alert the staff to the potential for automatic starts
when the control switch was removed from the "Pull-To-LockN position.

~ Corrective Action

Since that time, programmatic changes have been implemented that require
an NCR dispositioned as NUse-As-IsN to be approved by the Plant
Operating Committee (POC) as a proposed change to the Plant and a
10CFR50.59 evaluation performed. The plant NCR/PDR procedure is being
revised to apply the same level of evaluation and review to PDRs. The
Plant Staff has also been reminded to use the NCR/PDR process to
document operational abnormalities to ensure an adequate level of review
and concurrence with the problem disposition.

5) An engineering analysis was performed to determine the peak pressure reached
when the Reactor Building roof ruptured. Evaluation of the strip chart
recording data indicated that the pressurization and ventinq (roof rupture)
time ranged from 106 to 176.5 seconds. The calculation indicates a roof
rupture pressure from 0.469 psid to 0. 564 psid. Accordingly, the conclusion
was made that the roof performed as designed near 0.5 psid, the Design Basis
Tornado l.imit and greater than the 0.25 psid High Energy Line Break Design
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6)

The Reactor Building to wetwell vacuum breakers that auto-open when the
delta'ressure

between the Reactor Building and wetwell exceeds .5 psig were
verified by calibration records review to trip at 13.8 inches W;C. as

a'inimum.The Reactor Building to wetwell vacuum breakers were verified to
not have opened automatically during the building pressure transient. This
substantiates the engineering analysis that estimated that the actual
pressure did not substantially exceed the .5 psi roof rupture design limit.
Metalurgical analysis of the controlled release fasteners indicates a
one-time failure, further substantiating proper=design performance and
concluding that no p'revious Reactor Building pressurization transient
affected the roof response. Corrective actions are planned and deal with
alternate design configurations to prevent both positive and negative

-pressurization transients. The current design'is acceptable until the design
changes can be implemented.

The roof damage assessment revealed that most of the Reactor Building roof
panels moved, some as much as 9-12 inches. Damage sustained was obvious
damage to the roof structure (decking, purlins, bolting and roofing), which
was designed to lift. Some of the bolting fell into the spent fuel pool.

Corrective Action

Prior to restart, the g-decking and damaged purlins were replaced. The
built-up roofi ng material will be replaced at a later date. The
built-up roofing i s considered a environmental barrier that does not
affect Secondary Containment integrity. In addition, an integrity test
was performed which verified Secondary Containment per'lant Technical
Specification LCO 3/4.6.5. A 10CFR50.59 Evaluation was performed and
concluded that the conditon is acceptable until,corrected.

7) An investigation was performed to verify the trip system logic function for
the ROA and REA fans because a functional trip system for ROA-FN-lA would
further prove that the trip logic was not energized.

Two trip systems (A and B) trip an ROA/REA NAR fan pair and the NB" trip
system trips the ROA/REA, UB,U fans. A trip system consists of four sensors
that input to a low-value selector. The output is used for building pressure
control, as well as the trip input for each trip system. Each tr'ip unit
provides a -2.5U or +4.0N(W.C.) pressure trip for an ROA and REA fan pair.

The investigation concluded that the UAU trip system was verified to be
functional. However, the NBN trip system was found to be inoperable in that
the REA-DPS-2B trip unit signal common was not installed. As a result, this
condition prevented both the high and low trip for the NB,U ROA and REA

fans. The cause of the wiring error is unknown and is under investigation.
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The followup investigation will be performed as a part of the
investigative process discussed in the item 2) corrective action of this
section.

8) Other inspections which were performed prior to restart to assess the extent
of damage caused by the overpressure transient included the following:

~ The Reactor Building HVAC Systems were inspected (including all
accessible components, ducting and supports) and no damage was found.

~ Miscellaneous structural elements (steam tunnel blowout panels;
electrical and mechanical penetration seals and boots; vacuum breakers;
and primary containment) were inspected/assessed and no damage was,found.

9) An off-site dose calculation for the radiological consequences of the
overpressure transient was performed and concluded that no increase to the
normal dose commitments resulted from this event.

10) A Human Perforr(Iance Evaluation System (HPES) evaluation was performed and
concluded that improvements were needed in the EO training process for
racking breakers in/out. The EO error to verify status light indication
contributed to the event.

~ Corrective Action

Prior to restart, a breaker racking-in/out procedure was approved by the
Plant Operating Committee. The procedure will be physically present
during the rack-in/out process until such time that a training program
is developed and implemented.

Senior Plant Management also conducted meetings with various departments
for the purpose of discussing the event and emphasizing Management
expectations with regard to problem identification and resolution.

B. Further Corrective Action

2)

A periodic training program on operation of switchgear breakers will be
developed and presented to EOs.

Further review of past Reactor Building pressure transients will be performed
in sup'port of the ROA/REA System design review process. Several design
concepts have been developed and will be further evaluated.

3) Inspection and replacement of fuses and fuse holders will be incorporated
into the Electrical Maintenance Program.
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4) A fuel pool inspection plan has been developed and will be implemented prior
to fuel pool usage in support of fuel receipt for the next refueling outage
(Spring 1988).

5) An alternate positive pressure-limiting design will be implemented for the
ROA/REA System. An engineering analysis and evaluation will be completed for
negative Reactor Building pressure transients to determine if a design change
similar to ROA is required for the REA fans.

6) As previously stated, an investigative process will be developed to provide a
sufficient level of confidence that the wiring errors are limited as
perceived. The results of this investigation will be transmitted to the NRC

as requested by Region V.

Similar Events

None.

Safety Si nificance

The Secondary Containment structure, in conjunction with other Secondary Containment
systems, provides a means of controlling and minimizing radiological leakage from the
Primary Containment to the outside atmosphere during a LOCA and during a refueling
accident. At the time of the event the reactor was in Cold Shutdown (Operational
Mode 4) and, as a result, Secondary Containment was not required to be operational.

The design bases for the Secondary Containment are provided in FSAR Sections 3 .3 (Wind
and Tornado Loading) and 6.2.3 (Secondary Containment Functional Design). The Design
Basis Tornado limit is 0.5 psid and the High Energy Line Break (HELB) limit is
0.25 psid.

It has been concluded from Engineering analysis/evaluations, and inspection and testing
performed, that the Reactor Building roof ruptured as designed. No other damage was
found, or is anticipated, and the repair effort has successfully restored Secondary
Containment to an operational condition.

The HELB resultant activity levels would probably not even cause a Secondary
Containment isolation (design basis is a refueling accident) and is further bounded by
the Main Steam Line Break which causes a .loss of Secondary Containment (Main Steam
Tunnel blowout panels to the Turbine Building). This event, however, could represent a
condition of safety significance if it occurred coincident with a DBA LOCA or refueling
accident. This scenario is beyond the currently-accepted design failure criteria. It
is, however, for this concern that an alternate design (that does not affect Secondary
Containment integrity) to limit pressure will be implemented. This design change, in
conjunction with the auto start and pressure trip functions of the ROA/REA system, is
intended to preclude this combination of event.

This event did not affect the health and safety of either the public or plant personnel.
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EI IS Information

Text Reference EIIS Reference

System Component

Reactor Building HVAC System

Standby Gas Treatment (SGT) System

ROA-FN-lA

ROA-CB-FN-1A

REA-V-2

ROA-V-1

REA-FN-1B

SGT-FN-1A

Reactor Building Roof (Secondary Containment)

ROA-FN-1B

REA-DPS-2B

VH

BH

VH

VH

VH

~ YH

VH

BH

NG

YH

VH

FAN

52

SHV
'HV

FAN

FAN

FAN
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

F.O. Box 968 ~ 3000 George Washington Way ~ Richland, Washington 99352

Docket No. 50-397

March 16, 1988

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

Subject: NUClEAR PLANT NO. 2

LICENSEE EVENT REPORT NO, 88-07

Dear Sir:

Transmitted herewith is Licensee Event Report No. 88-07 for the NNP-2 Plant.
This report is submitted in response to the report requirements of 10CFR50.73
and discusses the items of reportabi lity, corrective action taken, and action
taken to preclude recurrence.

Very truly yours,

~klk„
C.H. Powers (H/D 927M)
NNP-2 Plant Manager

CMP:sm

Enclosure:
Licensee Event Report No. 88-07

cc: Mr. John B. Hartin, NRC — Region V

Hr. C.J. Bosted, NRC Site (H/D 901A)
INPO Records Center — Atlanta, GA

Hs. Dottie Sherman, ANI
Mr. D.L. Ni lliams, BPA (H/D,399)
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