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"B" Reactor Building Cooling Unit (RBCU) fusible drbpout plate
initial drop test procedure on January 6, 1989 and failed a

retest on -January 7, 1989,

failed:its initial drop test on January 7,
performed on the "C" RBCU plate).

plates to drop as required,-the immediate corrective actions were to
declare the Units 2 and 3 RBCUs inoperable and to remove the plates from °
. Additionally, three of the six fusible links on the Unit 1 "C"

the RBCUs.

were actually pieces of solid metal which appeared to be fusible links.

. The Unit 2 "C" and the Unit 3 "C" RBCU dropout plates also stuck to the

RBCU ductwork and had to be pried away to allow removal of the plates.

at the time of this incident.

deficiency, since a functional test was not required pr1or to initial
operation of the RBCUs
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The -Unit 1 "C" RBCU fusible dropout
1989 (no retest was
As a result of the failure of the two

- dropout plate were not fusible links designed for this application, but
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-1 was in a refueling outage and Units 2 and 3 were operating at 100% power
The root cause of this event was management -
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- The Unit 1 "B" Reactor Bu11d1ng Coo]1ng Unit (RBCU) fusible dropout plate
failed its initial drop test procedure on January 6, 1989 and failed a
‘subsequent retest on January -7, 1989. The Unit 1 "C" RBCU fusible dropout
plate also failed its initial- drop test on January 7, 1989(no retest was -
performed on the "“C" RBCU p]ate) The Unit 1 "B" RBCU dropout plate failed

- to drop clear of the RBCU opening-as required by procedure because of"a

" lack of -space separat1ng the RBCU “ductwork from adjacent structural steel.
"The Unit 1 "C" RBCU dropout plate failed its functional test because it

~stuck to the RBCU ductwork and therefore did not drop from the RBCU

- ~ductwork as required by procedure. As a result of the failure of the two
plates to drop as required, the immediate corrective actions were to .
declare the Units 2 and 3 RBCUs inoperable and to remove the plates from
the RBCUs.. Additionally, three of the six fusible links on the Unit 1 "C"
dropout plate were not fusible links designed for this application, but

. were actually pieces of solid metal which appeared to be fusible links.

The Unit 2 "C" and the ‘Unit 3 "C" RBCU dropout plates also stuck to the

RBCU ductwork and had to be pried away to allow removal of the plates. Unit -
1 was in a refueling outage and Units 2 and 3 were operating at 100% power
‘at the time . of this incident. :

A funct1ona] test was not performed on the RBCU fusible dropout plates-
prior to initial operation of the RBCUs. If such a test had been
performed, the interference caused by the adjacent structural steel, and
the three incorrect links.would have been discovered prior to Reactor
operation. Also, periodic postoperational surveillance of the RBCU fusible
dropout plates was not required or performed. If periodic surveillance of
the RBCU dropout plates had been performed, problems associated w1th p]ate :
adherence to the ductwork would have been discovered or prevented.
Therefore, the root cause of the above deficiencies is classified as a
Management Def1c1ency due to 1nadequate surve111ance '

SEQUENCE OF EVENTS
1967 to 1971 - .- - RBCU system des1gned and 1nsta11ed on Unit 1.

Prior to operation of Unit 1, a funct1ona1
verification was. performed.

October 9, 1987 ) Action plan developed to test and eva]uate
o _ ~ the RBCUs.
“April 1, 1988 " Informal 1nspect1on of Un1t 2 fus1b]e dropout
“plates. ~

Unit 3 1988 refue11ng o Inspect1on of Unit 3 fus1b1e dropout plates.
outage. : . _ :
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January 6, 1989 : '
. 1500 ' . Mechanical Maintenance (MM) began the
' ’ Unit 1 "B"™ Reactor Building Cooling Unit
' : , _(RBCU). fusible dropout plate test. :
1700 - _ . Station Management was notified that the 1
o : "B" RBCU dropout plate had not functioned
_ : o ©as requ1red
-1800 - . . Compliance duty representative and De51gn
L " Engineering were contacted to determine

AU the operabiiity of the Unit 1 "B" RBCU

_January 7, 1989

1600 ' S Unit 1 "B" -RBCU fu31b1e dropout piate

h - failed a retest.

1645 -~ Unit 1 "C" RBCU dropout plate faiied its.
o -~ drop test.

1800 “Unit 2 "A","B", and "C" and Unit 3 A" and

nen RBCU dropout p]ates were removed
January 9, 1989 g
' 1330 e » ‘_Unit 3 ”B" RBCU dropout piate was removed.

*BACKGROUND

There are three Reactor Building Cooling Units (RBCU) per Reactor Building.
During normal operation, two RBCUs provide sensible cooling at 108,000 cfm
each. Buring post accident operation, three RBCUs provide mostly latent
cooling at 54,000 cfm each. Each RBCU contains a fan discharging air
through a set of cooling coils,  a fusible-linked dropout plate,
motor-operated discharge damper and associated ductwork.

- The normal mode of RBCU operation involves discharging containment air
across the cooling coils, through the dampers, and then distributing the
air through the ductwork. In the event of an accident, severe stresses may
be imposed on the lower portion of the ductwork, causing possible collapse
or deformation. Such an accident would also resu]t in Reactor Building

“temperatures above the melting temperature of the fusible links associated

- with the dropout plates and a pressure drop (due to RBCU fan static
pressure) across the dropout plates. Under such accident conditions, a
fusible-linked dropout plate in the upper section of ductwork is intended
to assure that a positive path for rec1rcu1ation of the Reactor Building
atmosphere is available. ‘

The dropout plate (one per RBCU) is held against the RBCU ductwork with a
~hinged bracket and fusible metal 1ink arrangement. There are six- rods per

dropout plate, which connect the upper and lower hinged brackets. Each of

the rods are joined together with one pair of fusible metal Tinks. The

NAC TOANM J64a
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fusible 1inks are des1gned to me]t at approx1mate1y 165 degrees F,
releasing the hinged brackets and allowing the plates to drop away from the
ductwork, thereby providing an exhaust path for the RBCU (regardless of
Tower ductwork condition). A dropout plate exposes a 30 square foot
opening, which is capable of passing considerably more. thah the emergency
air flow of-54,000 cfm each for design basis mitigation.

'DESCRIPTION OF INCIDENT :

Between 1967 and 1971 the RBCU system was des1gned and installed on Un1t 1.
The original hinged design which attached the plate directly to the
ductwork, was changed during this period due to interference with
structural steel. Prior to operation of Unit 1, a functional verification
of the RBCU fans and coolers was performed; however the test did not

_cha11enge the fus1b1e p]ates

On October 9, 1987 a meet1ng was held to'd1scuss RBCU concerns. This

" meeting resu]ted in an action plan to test and evaluate the RBCUs,

including the fus1b1e_dropout plates. On November 23, 1987, the Unit 1
fusible dropout plates were scheduled for testing dur1ng the next outage

~during which an Integrated Leak Rate Test (ILRT) would be performed (1989

Unit 1 refueling outage).. .ILRT conditions provide denser air to more
accurately simulate post acc1dent conditions for testing RBCU fan
performance ~

‘On April 1, 1988 an informal inspectionfofzthe Unit 2 fosib1e'dropout

plates was performed to ensure the appropriate temperature rating for the

\fusib1e links was used, that the associated cables were long enough, hinges
‘were lubricated, and that debris would not hinder proper operation of the

hinges or obstruct the drop path of the plates. In response to an NRC
Inspector Fo]]owup Item, this inspection process was later formalized and
performed in accordance with procedure during the Unit 3 1988 refueling
outage. The results of both inspections concluded that the Unit 2 and 3
fusible dropout plates were in proper working order

On January 6, 1989, at approx1mate1y 1500 hours, Mechanica1 Maintenance
(MM) personnel began the drop test of the Unit 1 "B" Reactor Building
Cooling Unit (RBCU) fusible dropout plate.  This was the first time a
dropout plate had been formally tested. The Maintenance personnel ut111zed
Work Request 52418H and procedure TM/0/A/3009/03 (RBCU-Fusible B
Patches-Blowout Test Using Electrothermal Links) to provide instructions
and to document task performance. Personnel replaced the six pairs of
thermal fusible 1inks on the Unit 1 “B" dropout plate with electrothermal
links according to procedure. In the functional test, the electrothermal
Tinks melted properly but, because of a lack of space between the RBCU and

NARC FOQAM J04A
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adJacent'StrutturaT stee1 the fus1b1e dropout p1ate did not drOp
comp]ete]y clear of the open1ng as requ1red by the procedure.

At approx1mate1y 1700 hours Stat1on Management was notified that the Un1t
1 "B" RBCU fusible dropout p]ate had failed its functional test procedure.
The Compliance duty representative and Design Engineering support were

- contacted to assist in determining the operability of the Unit 1 "B" RBCU.
. Operability of the Unit 1 "B" RBCU was considered indeterminate at this
‘time, because the test procedure did not-adequately simulate post accident

conditions. It was decided that the 1 "B" RBCU dropout plate would be
retested and that the Unit 1 "C" RBCU dropout plate would be initially
tested the next day. However,. at approximately 1800 hours, the Unit 2 and

" Unit 3 "B" RBCUs were dec]ared inoperable .and a Limiting Cond1t1on for

Operation (LCO) was entered pursuant to Technical Specifications. Unit 1 .

was in a refueling outage and was not feqqired to enter a LCO.

As a contingency.méasuré,'at‘about.noon on_Januaky 1, 1988‘Design
Engineering initiated a 10 CFR 50.59 safety evaluation to determine the
acceptability of operating with dropout plates removed. At approximately

1600 hours on January 7, 1989, MM personnel retested the 1 "B" RBCU fusible

dropout plate according. to procedure Dur1ng'the retest, an attempt was
made to simulate a crushed duct by closing the fan's 1so1at1on dampers.

The dampers could not be closed, thus the delta P across the plates did not'
accurately simulate the postulated post-LOCA conditions. The 1 "B" dropout
plate again did not fall clear of the RBCU ductwork opening, but became
Todged between the ductwork and adjacent structural steel. The 1 "C" RBCU
fusible dropout plate was functionally tested at approximately 1645 hours
and failed the test because it adhered to the RBCU ductwork and did not
drop as required by procedure. Prior to the test on the Unit 1-"C" RBCU '

" fusible dropout plate, it was recognized that there was only one fusible

1link per dropout rod and that three of the links were not the requ1red

fusible 1inks but were pieces of solid metal. At approximately 1800 hours S

Units 2.and 3 RBCUs were declared inoperable and the action statement of
Specification 3.0 was entered. Design Engineering then completed the 10
CFR 50.59 safety evaluation which determined that there were no unreviewed
safety questions involved due to operation with fusible dropout plates :
removed. The plates on the Unit-2 "A", "B", and "C" RBCUs and the Unit 3
"A" and "C" RBCUs were removed. Prior to plate removal, after cutting the
dropout rods associated with the Unit 2 "C" RBCU dropout plate, it was
discovered that the Unit 2 "C" plate adhered to the RBCU ductwork. The
Unit 2 "C" dropout plate had.to be pried away from the ductwork to allow
removal. The Unit 2 “A" and “B" and Unit 3 "A" and "B" RBCU dropout plates
lodged between the RBCU ductwork and adjacent structural steel, similar to

~the Unit 1 "B" RBCU dropout plate, after the rods which hold the plates in

place were cut, prior to plate removal. The Unit 3 "B" RBCU dropout plate
wedged between the RBCU and adjacent structural steel, and could not be

NAC FORM J“A
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_ removed at th1s‘t1me The Unit 3 "C" dropout p1ate had to be pried away
from the RBCU ductwork because ‘it adhered to the. gasket between the plate

" and the ductwork. After being pried away from: the ductwork, the Unit 3 "C"
plate was removed from the ductwork opening. The LCO was therefore lifted

_from Unit 2_ However, because one of the Unit 3 RBCU dropout plates still
obstructed the ductwork opening, Unit 3 was still under a 7 day LCO at this
time. On January 9, at approximately 1330 hours, MM technicians removed
the Un1t 3 "B" RBCU dropout plate from between the RBCU ductwork and .
‘adjacent structural steel, thereby estab11sh1ng a f]owpath and 11ft1ng the:
LCO from Unit 3. , o

CAUSE OF OCCURRENCE

Functional test1nq revealed that the RBCU fus1b1e dropout p1ate was not
properly designed to drop clear of the ductwork without hanging up in the
adjacent structural steel. This lack of clearance prevented the Unit 1 "B"
RBCU fusible ‘dropout plate from falling and clearing the RBCU ductwork »
opening as required. Also during testing, three "links" which were actually-
pieces of solid metal that appeared to be fusible links, were discovered on
the Unit 1 "C" RBCU dropout plate. The above deficiencies are attributed
to the lack of preoperational functional verification testing of the RBCU
dropout plates. Neither Performance Management ‘nor Mechanical Maintenance
Management had required per1od1c surveillance testing of -the RBCU dropout
plates. If periodic surveillance of the dropout plates had been performed
problems associated with the Units 1 "C", 2 "C" and 3 "C" RBCU dropout
plate adherence to the ductwork would have been discovered or prevented.
The deficiency associated with the RBCU dropout plates adhering to the RBCU
. ductwork is attributed to.the lack of periodic postoperational surveillance
~of the RBCU dropout p]ates by Performance and Mechanical Maintenance.

A]] of the above deficiercies could have been prevented if Management had
developed a preoperational functional verification test and a
postoperational surveillance program for the RBCU dropout plates.
Therefore, these deficiencies are classified as a Management Def1c1ency due
to 1nadequate surveillance. It is noted that the Unit 1 RBCUs were
functionally tested prior to operation using procedure, TP/1/A/160/2
- (Reactor Building Coolers Functional Test), however this test did not
include the RBCU fusible dropout plates.

An action plan to test and evaluate the RBCUs was agreed upon by Oconee
Performance, Maintenance, Projects, General Office Performance, and Design
Engineering on October 9, 1987. 'The action plan was the first document
found which identified the need to test the RBCU fusible dropout plates,
but it did.not specify when the tests would be performed. A memo dated .
November 23, 1987 from Oconee Performance to Design Engineering specified
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. that the Unit 1 dropout plates wou1d be tested- dur1ng ‘the 1989 Un1t 1

refueling outage during the ILRT. "It is also noted that, due to the
identified need to perform an inspection of the RBCU dropout plates, an
jnformal inspection of the Unit 2 RBCU fusible dropout p]ates was conducted

'fby Mechan1ca1 Ma1ntenance on April 1, 1988

’ The 1nspect1on process was forma11zed in accordance with NRC Inspector o
Followup Items 269, 270, 287/88 08-03, and the Unit 3 RBCU fusible dropout

plates were 1nspected accordwng to procedure ‘MP/0/A/3009/14 (RBCU- -Fusible

. Patches- Preventive Maintenance Inspection) during the Unit 3 1988
_ refueling outage. This inspection was conducted to ensure the appropr1ate
 temperature rating for the fusible links was used, that the associated °

safety cables were lTong enough, and that débris'wdu]d not hinder proper
operation of the hinges or obstruct the plate "drop path". The failure of
the Units 1, 2, and 3 RBCU dropout plates to properly function. indicates
that a testing program wasnneeded'in‘conjunction with the inspection
program. The Unit 1 test described in this report was the first documented
functional test of the RBCU dropout plates. The Unit 1 test was also the
first time that the Unit 1 plates had been formally inspected.. Units 2 and
3 RBCU dropout plates were to have been 1nspected and tested at the next
respective un1t refueling outage '

Units. 2 and 3 are currently operat1ng w*th the1r RBCU fusible dropout

plates removed. The RBCU ductwork is therefore in its "accident
alignment", which has been determined to be acceptable by Design
Eng1neer1ng in accordance with 10CFR50 59 Safety Evaluation criteria.

There has been one incident 1n.the past year 1nvo1v1ng RBCUs. LER 287/88 03

addressed degraded. capabilities of the Unit 3 RBCUs due to fouling. None
of the corrective actions contained in LER 287/88-03 could have prevented

‘the incident descr1bed in this report. Therefore, this is a nonrecurring
event : :

Because the RBCU fusible dropout plates are considered as part of the RBCU
ductwork and because they failed to function as required, this event is
NPRDS reportable. The RBCU ductwork system was designed by Bechtel and was
installed by a local contractor No part numbers are associated with the
dropout p]ates : S TR

No releases of radioactive materials, radiation exposures or personne1
injuries were involved with this event. -
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CORRECTIVE ACTIONS

The - 1mmed1ate correct1ve act1on was to declare Un1ts 1 2, and 3 Reactor
Building: Coo11ng Un1ts (RBCU) 1noperab1e

Subsequent correct1ve act1ons were:

" Completion: of a 10CFR50 59 Safety Eva1uat1on for operat1on w1th the .
fusible: dropout p]ates removed from the RBCUs _ ,

Remova] of dropout p1ates from all RBCUs after the Unit 1 "B" RBCU.
plate failed the retest procedure and the Unit 1 et RBCU dropout
© plate fa11ed its f1rst test procedure

‘Approva1 of a Stat1on Prob]em Report request1ng redes1gn of the RBCU
dropout plates or Just1f1cat1on for 1eav1ng the p]ates off of the
"RBCUs. :

Redesign and successfu1 test of a]] three Un1t 1 RBCU fus1b1e dropout
p]ates ' _ .

Planned corrective actions ére"

A RBCU task force has been formed to address prob]ems associated with
'_the RBCUs : _

Redes1gn and test Unit 2 and Unit 3 RBCU fus1b1e dropout p]ates

Upon re1nsta11at1on of the plates, Mechan1ca1 Ma1ntenance shall
perform functional tests on the RBCU dropout plates at a frequency
. su1tab1e to ensure p]ate operab111ty

A pilot study to reconstruct the design basis of the Emergency
Feedwater System is expected to be completed by June 30, 1989. The
extent of verification of other systems will be based on the results
of the pilot study. Duke Power Company plans on d1scuss1ng the
results of the study w1th the NRC in 1989.

SAFETY ANALYSIS

‘The results of the January 6, 1989 and January 7, 1989 tests of the Unit 1
Reactor Building Cooling Unit (RBCU) "B" and "C" fusible dropout plates

~ indicate that the ability of the dropout plates to guarantee an adequate
path for the post-accident steam/air mixture off of the RBCU coil

- discharges, in the event of post-LOCA duct blockage, may have been

~NAC SOAM A
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ah1ndered A test condition representat1ve of the post-LOCA situation
(RBCUs circulating high density air in the Reactor Building, with lower
ductwork blockage) was not attained during the tests, and would likely -
have improved the performance of Unit 1 "B" RBCU dropout plate; however,

“the Unit 1 "C" RBCU dropout plate had become adhered to the duct over
time, and the ex1stence of non-fusible 1inks on this plate rendered it

: 1noperab1e 1In add1t10n the structural steel in front of the Unit 1 _
"B" RBCU- dropout p]ate prevented it from falling completely away,_wh1ch S
in the absence of a test condition representat1ve of a post-LOCA :
situation, 1mp11cated a11 of the remaining fus1b1e p]ates

" 1In T1ight of the above, it was assumed on January 7 that all of the fus1b1e
.dropout p]ates on. the RBCUs were 1noperab1e :

Upon remova] of the RBCU fusible dropout p1ates in both Un1ts 2 and 3 to :
ensure operability, it was further noted that. the structural steel in front
of the plates interfered to some extent with all "A" and. "B" RBCU dropout
plates, and that the "C" dropout plates on Units 2 and 3 RBCUs had adhered
to the ductwork in-similar fashion to Unit 1 "C" RBCU dropout plate. By - .
design, the plates are required to function only in the event that, after a
high-energy-release accident, the lower portions of the RBCU ductwork have
crimped, flooded, or otherwise deformed sufficiently so as to block airflow
completely. It shou]d be noted that there are two distinct branches of
ductwork in the system, and the Tikelihood of both branches being blocked
simultaneously is remote. A mechanism of destruction that leaves an _
airflow path (e.g., ductwork torn: open or detached below the RBCU coils) is
redundant to the fusible dropout plates' function. Obv1ous1y, destruction
Tocation and mechanism cannot be predicted. - '

Given the ‘assumed 1noperab111ty of all RBCU fusible dropout p]ates the
post-LOCA Reactor Building heatup and pressurization would be mitigated by
- the Reactor Bui]ding Spray System, Low Pressure Injection (LPI) coolers,
. and the passive structural heat sinks: The Reactor Building spray system
takes suction from the borated water storage tank during the injection
~phase, and from the sump during the recirculation phase.  Reactor Bu11d1ng
spray suction can be manually aligned to. the LPI cooler discharge in order -
- _to obtain cooler spray at the discretion of station management. The
potential exists that the long term Reactor Building response may exceed
~ the Environmental Qualification (EQ) envelope with a complete failure of.
the RBCUs. The probability of actually exceeding the EQ envelope is
considered to be low considering the substantial period of time ‘that exists’
for damage control measures and for opt1m1z1ng the mitigation capability of
the above ment1oned systems. '

An accident which required the RBCU dropout plates to. fall did not occur
and corrective actions are being impiemented to assure future. operab111ty,
therefore, the health and safety of the public were not affected as a
result of th1s incident.
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U.S.fNuc]ear'Redu1at0ry Commission
Document Control Desk

Washington,

DC. 20555 . . .

Oconee'Nuclear_Station

Subject: | . : N
: - Docket Nos. 50-269, -270, -287
LER 269/8903 -
'1Gent1emen">‘> » '

. - Hai B Tucker
. Veoe Frooll
Nuclear Production
(704)373-4531 .

Pursuant to 10CFR 50.73 Sect1ons (a) (b) and (d), attached is L1censee Event _
Report (LER) 269/89 03 concerning the inoperability of reactor building

coo1ing units.

in subm1tt1ng th1s report

My Tetter of February 6 1989 1nformed the NRC of the deTay '

This report is be1ng submitted in. accordance with 10 CFR 50. 73(a)(2)(v)( )
This event is cons1dered to be of no s1gn1f1cance with respect to the '
hea]th and safety of the pub11c

Very truly-yours

et /M/J/

Hal B. Tucker

PJIN/1ers8

Attachment 4
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Mr. M.L. Ernst

Regional Administrator, Region II
U.S. Nuclear Regu]atory Commission
101 Marietta St., NW, Suite 2900
Atlanta, Georg1a 30323

Ms. Helen Pastis

Office of Nuclear Reactor’ Regu1at1on
U.S. Nuclear Regulatory Commission
Washington, DC 20555 -

Mr. P.H. Skinner
NRC Resident Inspector
Oconee Nuclear Station

_American Nuclear Insurers
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INPO Records Center
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