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Iowa Electric Light and Power Company

March 12, 1992
DAEC-92-0108

Mr. A. Bert Davis -

Regional Administrator
Region III
U. S. Nuclear Regulatory ammission
799 Roosevelt Road
Glen Ellyn, IL 60137

_

Subject: Duane Arnold Energy Center
Dccket Ho: 50-331
Op. License DPR-49
Licensee Event Report #92-003

Centlemen:

In accordance with 10 CFR 50.73 please fino attached a copy of the s bjLicensee Event Report. u ect

Very truly yours,
'

j UL (AN 'O4
David L. Wilson
Plant Superintendent - Nuclear

DLW/JA/eah
,
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Director of Nuclear Reactor Regulation
cc:

Document Control Desk
U.S. Nuclear Regulatory Commission
Mail Station Pl-137
Washington, D. C. 20555

NRC Resident Inspector - CAEC
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f tre Barrier Degraded as a Result of an Unsealed Penetration following' " " +

a Design Modification
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On February 11, 1992, during performance of the fire barrier penetration seal
inspection surveillance test, a fire barrier cable penetration was found
unsealed. Review of the analysis for the barrier in which the unsealed
penetration is locateo determined that the open penetration made the barrier
inoperable. Upon discovery of the unsealea penetration, a fire watch was
initiated.

! Review of plant documentation indicated that the penetration was opened and lef t
unsealed during one of two design modifications which occurred in 1977 and 1980.'

It appears that procedural controls in place at the time were insuf ficient to
ensure sealing of penetrations would occur following a design modification.

i

Since 1980 many improvements have been made in the fire protection progrum at
the Duane Arnold Energy Center which will minimize the possibility of a
penetration being left unsealed following a design modification.

This event had no ef fect on the safe opration of the plant.
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I. DESCRIPTION OF EVENT

On 2/11/92, ducir.g performance of the fire barrier penetration seal
inspection surveillance test, a fire barrier cable penetration was found
unsealed. The penetration is rectangular in shape, approximately 4 inches
tall by 6 inches wide cut through the concrete block wall which separates
the open area of the third floor of the reactor building (fire zone 4A)
frnm the Reactor Vater Cleanup (RWCU) hold pump room (fire zone 4F). It
is positioned directly above a ladder type steel tray penetraticn such
that it increases the size of the original tray penetration. The tray
penetration is located approximately 15 feet above the floor and is
approximately 18 inches wide and 4 inches tall. Several electrical cables
and one 1/2 inch conduit are run through the open penetration.

Review of the fire barrier evaluation for the barrier in which the
unsealed penetration is located determinnd that the open penetration made
the barrier inoperable. As a fire watch had not been in place to
ccmpensate fr t.Le degraded barrier, as required by Technical
Specifications, a condicion prohibited by Technical Specifications
existed. The plant sas operating at 287, power when the unsealed
penetration was discovered. .The unsealed penetration did not result in
an adverse effect on safe shutdown equipment.

II. CAUSE OF EVENi

Review of plant documentation indicated that the penetration was opened
and left unsealed during one of two design change packages. In 1977, the
penetration was opened to run eight electrical cables through it as part
of-a modification to the RWCU system. In 1980, a 1/2 inch diameter
electrical conduit was run through the penetration during installation
of fire detection equipment. It could not be determined whether the
penetration was. sealed between 1977 and 1980. There are no physical
indications that the penetration has been sealed subsequent to the conduit
installation in 1980. The cause for the penetration to be left unset, led
appears to have beer insufficient procedural controls to ensure that
penetrations are resealed following installation of design modifications.

Review of previous fire barrier penetration seal inspection surveillance
| tests determined that the penetration in question was inspected in 1986,
r - however, the unsealed condition was not discovered. The cause for the

inadequate inspection of this penetration was a cognitive personnel error
| by contract personnel. It is suspected that the physicai location of this

penetration was a major contributor to not detectir.g that it was unsealed.
| While viewing the penetration from the floor, only the tray portion of
; the penetration is visible. In addition, black penetration sealant
| material can be seen on the bottom and sides of the tray penetration giving
i, the impression that the entire penetration is sealed.'
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III. ANALYSIS OF EVENT

This event had no effect on the safe operation of the plant. Had a fire
occurred, the following discussion would apply. '

The barrier in question, which the DAEC classifies as a type "C" (see note
1) fire barrier, is u!ed to meet 10 CFR 50 Appendix R separation
requirements for safe shutdown e,1uipment. When "C" barriers are used to
ment Appendix R requirements, mo o than one "C" barrier must be intact
between the safe shLtdown equipment fire zones, lhe fire zones which
did not meet the sepaiation requirement due to the inoperable "C" barrier
caused by the unsealed fire penetration are zones 4A (reactor building
third floor) and 3A (reactor building second floor), zones 4A and 20
(Residual Heat Removal (RHR) valve room), and zones 4A and 2A (first floor
reactor building). The two fire zones (4F-RWCU hold pump room and
3E-spent resin tank room) which a fire must pass through to get from zone
4A to any of the above mentioned zones do not contain safe shutdown
equipment. (see attached diagram)

The Ouane Arnold Energy Center (DAEC) fire protection program is based
! on a defense in depth approach which includes prevention, dete. tion,
l. containmer.t,-and suppression of fires. Although the presence of the

unsealed fire penetration caused a "C" barrier to be degraded, the ability
of the DAEC to achieve and maintain safe shutdown was not affected for
the following reasons:

11 . Typical combustible loading in the fire zones (4F and 3E) which
separate the safe shutdown equipment fire zones (4A,3A,2A,and 20) is very
low with the RWCU hold pump rooni having an equivalent class E fire severity
rating of one minute and the spent resin tank room having a four minute
class E rating.

2. Fire zones on both sides of the unsealed penetration are monitored
by ionization-smoke uetectors which would ensure prompt response to a,

"

fire. Damage to the detector circuit in the conduit passing through the
unseated penetration would still provide a trouble alarm to control room

: personnel,
i

3. One "C" barrier was still intact between safe shutdown equipment zones.
' This along with the physical-distance between the safe shutdown equipment
L in zone 3A and 4A,20, or 2A would make it very unlikely that a single fire
! could propagate f rom one safe shutdown zone to another.
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4. The safe shutdown equipment located in zone 4A is protected by an
automatic (prinkler system.

,

In addition, loss of the cables passing through the unsealed penctration,
as well as those in nearby cable trays would not affect any safe shutdown
equipcent.

IV. CORRECTIVE ACTIONS

Following discovery of the unsealed penetration, a fire watch was
initiated in accordance with Technical Specifications.

Since 1980, many improvements have been made in the fire protection
program which will minimize the possibility of a penatration being left
unsealed following a design modification. Any changes made to a fire
barrier penetration by design modifications are now controlled as part
of the Fire Hazards Analysis (FHA) review, Penetration seal update forms
nust be completed whenever a penetration is affected and each design
change is reviewed by the Fire Protection Engineer for impact on
penetrations. In addition, site closure of oodification packages includes
submittal of penetration seal catabase update forms to engineering with
a s-built information. Penetrations through fire barriers are also tracked
by a fire protection impairment form which must be issued prior to opening ,

a penetratic, and cannot be closed until the penetration has been
satisfactorily resealed. The use of penetration seal database update
farms and fire protection impainnent forms also applies to maintenance
activities.

Along with improvements in monitoring the status of fire penetrations
during modification / maintenance activities, the penetration inspection
surveillance pro'.ess has been improved to ensure fire penetrations are
adequately inspected. It is now standard practice to use ladders and
scaffolding so that penetrations can be thoroughly viewed when seal status

| Is determined. To ensure thorough viewing of seals continues in future
inspections, tne fire penetration seal inspection surveillance will be
revised to in;lude additional guidance on the subject. In addition, the

L surveillance has been revised to involve an engineer with each inspection
team to resolve questions as they arise.

. It should also be-noted that only three penetrations were found unsealed
in over 1600 inspected. Of these three penetrations, only the one with
the cables and conduit running through it affected the operability of its
associated barrier,
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V. ADDITIONAL INFORMATION

A. Previous Similar Events

A review of DAEC LERs since 1984 identified that events
associated with fire protection have been reported
previously, however, none of them involved the failure to
seal a fire barrier penetration following modification work.

B. EIIS SYSTEM AND COMPONENT CODES

Systems: NG - Reactor Building (BWR)
IC - Fire Detection System
KP - Fire Protection System (Vater)
CE - Reactor Vater Cleanup System (BWR)
B0 - Residual Heat Removal / Low Pressure

Coolant Injection System (BWR)

Components: PEN - fire barrier penetration

Note 1 - Vhen barriers are used to meet Appendix R separation
requirements, a three hour rated fire barrier is
required. At the DAEC this is accomplished using a type
"A" rated barrier or more than one type "C" barriers. A
type "C" barrier is a barrier which is not rated but is
capable of being an effective fire stop.

- This event is being reported pursuant to 10 CFR 50.73 (a)(2)(i).

.

|

e====

._



.
... . . .

..

NW, $9FMb M W h 4%LI AA Nk O4 4 AI@Y WWWI),aQ4 AW404P'l OMS 49 31SO 91M
m

LICENSEE EVENT REPORT (LER) io nes 4wn

TEXT CONTINUATION is,t Wa n n mn e< = as saense to.c.r.u tv.c n
,-s'

+ a.va e cau s o .o. nica sr .. s =. . . e
COMWi41% 4(Fe&% % G OvMDf% ll!!Waff TO Thi ht f ( C as ! $
4%D ={I*04'% W A% AC(M(4f BfLANCH t P $101 0 $ NUC LE AR
e(OAA? Oa v COWW1$N e45mhC10M DC 10",5 Ahp 'O
f y capinwaan %NC f on paOJtCf t050 OSe 6s sic t

as tiagatt ut qt aqa (tu(O(f wat=ivG ?.m D.C, W1
.,,wu r , ..ui o, mu em 2, q. %-mu. _

.o. :

vleR $100t % f i AL NLV. LUM
4 A46 4

- huMnit._

Quane Arnoid Energy Center 0|5|0 '0 0 | 3 {.3 | 1 92 d003 00 6 0F | o-

.

,_
.

sn roo.....ou...an ...a ... w .-oon *. - m A.nv,

RELATIVE POSITIONS OF APPLICABLE FIRE ZONES AND BARRIERS
(diagram does not represent actual room sizes or locations)
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