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REPORTED CONRITION

During the performance of Surveillance Testl Procedure STP-000~3602 on
02/06/90 through 02/08/%0 with the unit in Operational Condition 1

(full power), it was found that several minoy deficiencies existed in
the Thermo-~lLag fire barrier envelopes around redundant safe shutdown
circuits. Theee deficiencies consisted of small heles, cracks and
unfilled seams in the Thermo-Lag material. Condition reports (CR) 90~
0094, 90L=-008%5, $0~0101, and %0~0106 vere initiated to evaluate the
conditions according to 10CFR50, Appendix R, fire barrier
requirements. A fire watch had already been established in areas
utilizing Thermo~Lag as a fire barrier, thus Technical Specification
Section 3/4.7.7 action statement requirements had already been
fulfilled, Since these deficiencies rendered the fire barrier
inoperable and the unfilled seame exieted since construction, this
event is reportable pursuant to 10CFR50.75(a)(2)(4)(B) as a condition
prohibited by Technical Specifications

This supplement to LER $0-003
Thermo~lag issue at River Bend

is submitted to
sStation,

provide a status ©f the

INVEGTIGATION

Thermo~Lag fire barriers have been under review at River Bend Station

since late 1985. Potential discrepancies between the installation
manual of Thermal Science Incorperated (TSI) fa GSU subcontractor
ring constructl and the avtua. site insta tises,

discrepancies betweun TSI installatiocl anual and
fire test resuluvs were discovered st that tine,
the fire barriers were indeterminate for
were established for all areas utilizing
An Informational Report was submitted to

concerning this subject.

; alification
Due To these lssues,
operability and firewatches
Thermeo~lLag as a fire barrier.
the NRC on 01,09/80

The performance of STP-000~3602 was intended
fire barriers where normal wear and tear had
parriers. The small holes and miscellaneous
jdentified during the performance of the STP

would be repaired. However,

to identify conditions
caused damage to the
cracks thst were

fall into this category.

in

Normally a fire watch would be established and the holes and cracke
the uniilled scame in the Thermo-lag
installations that were identified during the performance of the STP

sre a condition that must have exisced from the time of initial
construction and are not in accordarce with eithser the vendor
installation manual, nor normal gite practices In accordance with
the vendor manuel, the seams between boards of Thermo-lLag were to be
v

prebuttered with a trowel grade material and then joined, or

HAE » x ol
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alternatively, dry fitted together with trcwe! grade material then
applied te the joint., In either case, the seams were to have been
grouted with the trowel grade material and they were nct. The
preexisting firewatches satisfy the action statement of section
3/4.7.7 of the Technical Specifications. Eight fire areas wvere
identified by the condition reports as having Thermo-Lag barriers
exhibiting the unfilled seams A brirf description of each area
follows.

Fire area C2A .8 the southeast cable chase at elevation 70 feet of the
control building (*NA%)., Fire area C2C is in the same cable chase but
located at elevation 11% feet. These areas have safety related
cabling feeding through up to the termination cabinets in the main
control roor. The areas have spr.nkler suppression systems (*KP*) on
the cable trays, which comprise the exposed fixed combustible in the
areas. Area Cé is adjacent to area C2A on the west side. The area
contuins safety related air accumulators as well as safety related
cabling. The exposed cables in cable trays, which comprise the
exnosed fixed combustible in the area, are protected by a sprinkler
sulpression system.

Fii‘e area AB2/22 is located in the auxiliary building (*NF+) at
elevation 9% feet in the southeast corner of the building. The area
con-ains safety related instruments, piping and safety related cables.
The -abling, which makes up the fixed combustible in the area,
represents & fire loading of hour. Fire area AB?7 ic the "D
tunnel located . elevation st on the south end of @ auxiliary
building. S y related piping and motor operated valives (MOV)
(RFOVE) O d in the ares in addition to the safety related
cabling. > trays and the MOVs are protected by a water deluge
sprinkler system KP*) .,

located at elevation 70 feet of the fuel building
{(*ND*) ., h contains fuel pool cocling piping (*DA*) and
equipnent, ctor plant component ceoling water piping (*CC+) and
MOVs as well a ety related cabling. The crescent area, near the

reactor building s la wall (®*NH%), centains the major portion of the

cable trays in th ' The cable trays represent a fire loading of
21 minutes and ar 'ixed combustible in the area. Fire areas FB]
and FB4 are the charcoal filt rooms located at elevation 148 feet of
the fuel bullding. } tilation system charcoal filters and fans
are contained in the ¢ cabling is routed in conduit in these
areas, The charcoal lte) the fixed combustible for this area,.
They are protected by manually actuated water spray systems
charcoal in each area ig a ‘e loading of 45 and 46
respectively for areas FB3 and FB4.

The
minutes
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Fire ares PT1 ie the pipe tunnel at elevation 70 feet which extends
from the standby cooling tower (*CTW*) to the fuel building. The area
contains piping, MOVs, and instrumentation in addition to the safe')
related cabling. The cable trays are the unly fixed combustible in
the area and are protected by a sprinkler suppression system. The
cable treays represent a fire loading of 2% minutes.

In addition to the Informational Report submitted on 01/u9® /90, LERs
!

87-005 and 89~-005 were reviewed for similarity. This is the first
time unfilled seams have been identified.

CORRECTIVE ACTION

GSU has conducted a series of fire endurance tests in accordance with
STM E119, fecllowed D, water hose stream tests, using American Nuclear
Insurer’s Bulletin B.7.2, 11/87, Attachment B. Electrical cireiit
integrity monitoring was alsc performed throughout the fire endurance
and water hose stream tests. These tests were done with the
cooperation of the vendor, Thermal Sclence Incorporated. The tests
were performed in two stages. The first stage consisted of
duplicating the installation process that was used at River Bend
barriers on conduit, cable tray, supports and encleosures. Each i
was tested in both a one hour and a three hour barrier configurati
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The results of the in situ tests are asgs follows:

Test Article Pvratics of Test

Hour Conduit 25 minutes

Hour Condvuit 1 hour : 2% minutes
Hour Cabla Tray minutes

Hour Cable Tiray 6 minutes

Hour Unistrut Support hour :

Hour Unistrut Support 7 hour

Hour Vault Enclosure 1 hour

iour Vault Enclosure 2 hour

N
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test
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The second stage consisted of
configurations of the fajiled

upgraded tests are as follows:

upgr
ihe resu
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Puration
Teat Article of JTent

Hour Conduit 1 hour : 5 minutes Pass
Hour Conduit 3 hour : 4 minutes rass
Hour Cable Tray hour ¢ minutes Pass
Hour Cable Tray hour : 45 minutes Fail
Hour Vault Enclosure hour : C minutes Fass

The tests of the uparmdeﬁ co rf‘g‘ratxo.w were successful, with the
exception of the 3 hour cable tray test article. Based on the
successful tests of the upgraded Thermo~lLag barriers, rework will be
performed as follows:

configursations Nesding Upqrade

Hour Conduit

Hour Conduit

Hour Cable Tray

Hour Vault Enclosure

The reweork of the above Thermo-Lag ci ifigurations will
the scope of work of the fire barrier task force. The fire Larrze*
task force wvas formed in response to Corrective Action Report (CAR)
8901 to address the problem of deticient fire barrier penetration
seals. RAs described in revision 3 to LER 895~010, inspection,
avaluation and corrective actions for safety-related fire barrier
'enetration seals are scheduled to be completed g*xcr to January,
1994. However, engineering evaluation of the proposed upgrades show
that there is a potential to exceed existing :at4e ampacity ratings oy
applying additional Thermo~lag material. If it becomes necessary to
revise cable size or reroute cables this ac*;xx*y may reguire
implementation past the presently scheduled implementation date of
January 1994.

be included in

11 y
Followirmng

r 11 issue a
procedure tc
|

the upgrade
>f 1990, Until the

- A

esolution of the ampacity issues, GSU w
instruct persons the spplication o

i
2 't f
ch was SJ”“SSfully tested in the fall o
S are in plac rovin

process wh

improvemen one~hour fire watches will remain

As previcusly described, the only failure of the upgraded test

articles was the three-hour cable tray. Following the initial
third three-hour cable tray test article was constructed using
information obtained during the e~aluat - tWo previous

failures. When tested, this config 2 hours and
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minutes. After two unsuccessful attempts to
upgrade for the three-hour cable tray,

additiona! layers of Thermo-Lag to
explored, As a result of this investigation,
protective envelope system has been
three~hour Appendix R cable trays.

selected as

GSU is reviewing
instructions

in order to prep
installation.

re a seite spe

Due to the higher anpacity derating of the
compared to Thermoc~lag, GSEU will evaluate the
affected racevays to determine if the installed
designed current and re-rate cobles as
the structural

BAFETY AESESBMENT

early detection
icnization and/

if a fire should occur,
thermal type detectors.

or
Vi

Procedure FPP-C:4“ establishes controls for the

| ¥

Il T b WS .

design an ac
methods other than spplying
the in ity enclosures wvere

the IM Interam

The existing
il]l be removed and replaced with the 3M Interam systemn.
IJM gualification test reporte and installation i
cific

Interam system when
cables within

reguired.
adeqguacy of the cable trays due to the greater weight

of the 3M Interam material, If it becomes necessary to revise cable
gize Or reroute cables this activity may require implenentation past
the presently scheduled implementation date of January 19954. !

The primary fixed combust.ile at River Bend in the areas containing
the Thermo-Lag fire barrier material is cable jacketing on the
electrica.: cebles. The predominant type of cable ured at River Bend
is 1EEE 383 rated which 1s resistant to ignition and is fire
retardant.

Automatic fire detection systems are located in all areas, providing

Detection

combustibles throughout the protected area. The hot work pernmit
procedure, ??P-Cifiv establishes controls associated with ignition .
sources.

In the areas containing one-hour rated barriers, automatic fire
suppression systems are in place. Actuation of sprinkier systems in

areas with open heads would occur upon a signal given by the detection
system. In areag protected by a wet pipe system, sprinkler heads are
fused to actuate at a temperature of 165 degrees Fahrenh e*“ The
Therw"—'a; !arrier feiled in the fire test at a furnace temperature of
approximately 1400 degrees Fahrenheit., Actuation of the sprinkler

l

=010 B |~jo 141016 oM ¢

e

ceptable

the method to protect
Thermo~Lag 330 system
Currently,

procedure for

the
cables can carry their
GSU will also review

is provided by

use of transient
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systems would be expected well before temperatures could rise to the
p 1400 degre2s Fahrenheit range and provide protection for the required
circults.

-

Specification Section 3/4.7.7, a one~hour fire watch patrol has been
in effect for the areas containing Thermo~Lag barriers since November
1989 as a result of Condition Report (CR) 89-1144. +he gctione of the
fire watch are two fold. Firet, the patrols are to monitor an area
for conditions likely to start and/or spread fire and for compliance
with housekeeping requirements. These actions are designed to
maintain the combustible loading in each area at the acceptable
levels. The second function is to inspect for evidence of fire. The
ob ;ective 18 to discover indications of a fire prior to activation of
the detection system. Based on the discussion above, the defense~-in-
) depth approaclt utilized on-site provides assurance that plant safety
and the heslth and safety of the public is not comprorised.

Also, as compensatory action in accordance with Technical
7

NOTE: E stry Identification System Codes are identified in

1) in
ag (‘\".)“",.
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Cogling Mecheaxism Mags of Hydrogen Generated
. water reaction
Design Baeis:
HPCS « LPCS + LPCI (1) 0
Beyond Design Basie: P
LPCS « LPCI (1) 0
LPCS + LPCI (2) 0 'y
LPCS (50%) + LPCI (1) 246
LPCS bk 273
LPCI (2) 650
CRD + LPCI (3) 4 €54
LA I s

Reg Guide 1.7 hydrogen due to MWR = 20.8 lbs

WRE B awes RO el
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