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On October 1991, discrepancies the installation of the mechanical 1
fasteners on Appendix R racevays vas determined to be a fire barrier smpal: «nt *
which could adversely affect safe shutdovn requirements n December &, 1991
during corrective actions for this condition, deficiencies in the length and
thickness of fire bdarrier materiul on the racevays supports/heat transfer !tems
vere also discovered lenhnical Specitications require these conditions be !
reported te the NRC throush the LER process. The sechanical fastener
. s : AP e 4
disarepancy is also considered reportable under 10CFR2]
The cause of the mechanical fastener discrepancy vas inadequate design. The
information, provided by Gilbart Commonwvea' h, resulted in various design
documents not reflecting the vendor’'s, Therma lence ne 181 installati
criteria concerning maximum spacing of the mechanical fasteners An inadequara
{nstallaticn instruction and installa errors resulted in the heat transfe:
{tems thickness and length discrepancies,
The immediate corrective action vas to itiate ho fire vatches for the fire
impairment situation vhich wil Atinue unt he Appendix R iCevays are
ipgraded to ensure coepllance @ CRels 3 n the affected desigr
documents vill be avise £l the "ns A te! i fle ne
TSI vendo naAnuad
e 88 KAy . " ‘ ‘ R i o
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Introduction

On October 7, 1991, discrepancies in the installation of the fire vrap on
Appendix R racevays vas determined to be a fire barrier {ompairment vhiel could
adversely affect safe shutdowvn requirements. At the tire of thg giscaovery the
plant vas in Operational Condition ! at zerc perczent rated thermsl pover. The
reactor pressure vesse! [RPV] wvas at 360 psig and 425 degrees Fahrenhelt. On
December 4, 1991, discrepancies {n the thickness and length of fire barrier

ports and heat transfer items vere also deterained to be a fire
vhich could adversely affect safe shutdovn requirements. At
ry, the plant vas in Operational Condition 1 at 100
percent ra ver. The reactor pressure vessel [RPV] vas at 1020 psig
and satuts

Violations of th

on Program vhich wvould hava adversely affected
the ability to »

ntain safe shutdovn in the event of a fire are
required to be ¢ NRC i{n accordance vith Technical Speciflication
6.9.4, The deviation of the insralled mechanical fastener spacing from the
vendor’'s tested configuration vithout technical justiflcation is also considered
a defect as defined in 10 The information ¢ontained in this [ER satisfies
the raportin requiremen's oL that regulation,
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Event Description

Periodic Test Instruction (PTI-PS4-POO7S) "Appendix R Fire Vrap Inspectiion™ vas
started on June 12, 1991, vith recently revised inspection criteria. On August

27, during the performance of DTI -PS4-POO7S, several exasples of excessive band
spacing vare found installed in the planc As part of the reviev of IEN 91.47,
"Failure of [hermo-lag Fire Barrier Material to Pass Fire Endurance Test",
differences betveen the design for the 1 hour cable tray and conduit racevay
€ire vrap installed by BISCO, Inc. and the installation instructions provided by
Thermal Sciences Inc. (TSI) vere also {dentified. Discussion with the
manufacturer, TSI, indicated that the fire vrap had only been tesred anu
approved vith a maximum spacing of tvelve inches for the mechanica) fas:eners.
On site recoras vere revieved and no documentation could he found for anv fire

tests for the installe figuracion and no analysis ves availalle to suppor®
extending the distan etveen the mechan:cal fasteners. Therefore, the
information incorpirated in the design documents vas not justified,
|
equirements of TSI

On October 7, 1951, these discrepan
R

ies in the danding ¢
Thermo~Lag Fire Vrap on Appendix eter

acevays vere d mined to be a fire
inpairment ag banding at an interval greater than that tested could result in

”~
-
v

the fire wrap deing ungble to perform itz rated function All uninspected i
racevays and those found to exceed the twelve inch spacing vere declared

impaized as a fize barrier and hourly firc vatches were initiated. 0On October 1
18, 1991, BISCO Inec. vas ntacted; hovever they aiso did net have any recorcs :
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of fire tests or anniysis on the installed configuration, PTI-P54-PO07S was
completed on October 16, 1991, identifying all the affected cable trays.
Approximately 930 feet of affected cable trays were locared throughout the
piant. One example of excessive banding spacing vas found vith the condui’
racevays.

During revork of the mechanical fasteners and other ident!fied de’iciencies,
those persons installing and inspecting the revork also noted inconsistent
protection of the racevay supports, both in thickness and length. Several
delfciencies in length vere idertifiad during the PT! performed from June
through October 1991: hovever, the insufficient thickness vas & nev deficiency.
On December 4, 1951 it vae determined that the insufficient fire barrier
material installed on support and heat transfer members for both racevays and
condult vas determined to be a potential generic plant-vide problem. All
protected Appendix R racevays and conduits vere declared impaired, and vhere no
izpairment documentation existed for previously impasired racevays, naw
impairments vere generated and the appropriate compensatory actions vere
{initiated.

Cause Analvsis

The cause of lnadeguate banding spacing vas {nadequate ¢esign. The TSI vendor
manval specifles a maximum spacing of tvelve inches betveen the fasteners. The
spacing specified on the design draving and in the Installation Srandard
Specification, (ISS 2100) "Detailed Specification for Penetration Seals, Racsvay
Fire Barriers and Radiant Heat Energy Shield", called for a band 1 to 7 {nches
from the edge of a board section and one band in the middle of the section.

Vith board leagths up to 6.5 feet long, bands could be up to 38 inches apar:.
Conditions {i the plant of up to 24 inch spacing have bdeen found. Also the
design for conduit vrap required a spacing of twelve plus or minus thcee inches
betvaen the fasteners. This information vas epproved by the Architect Engineer
Gilbert Commonwealth. Due to tha {naccurate design information, incerrect
installation criteria vere incorporated into PTI.PS4-POO7Y vhen it vas separated
fzom PTI-PS4-~P005S4, "Fire Barrier Visual Inspection® on April 19, 1991.

The cause of insufiicien: fire bdarrier material on the racevay and conduit
supnurts/heat transfer items vas inadequate installation proceduras. Although
the .31 vendor manual called for fire barrier material 0.25 inches thick and 18
irches in length from the outer surface of the racevay barrier, examples of as
thin as 0.123 inch and as short as 9 inches vere discovered. This can be
partially attributed to an inadequate installation instructien vhich specified
verifying the 0.25 thickness vhen the fire barrier material vas vet, and vhich
did not account for any shrinkage that may sccur vhen the material dried, as
specified in the vendor msanual., In many cases, other members intercepting the
support within the 1B inch digtance from the outer surface of the tacevay
bacrier vere not covered with the fire barrier material., This can be attributed
to application errors during installation and inadequate installation vendc:
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supplied quality control program, In these instances, the TSI installation
requirements had not been clearly communicated through the installation ane
ingpestion doguments.

V. Corrective Action

The immediate corrective action in both incidents vas declare the racevays
impaived, and to initiate hourly fire vatches, vith operable fire detec:iion in
all affected areas, for the fire {mpairment situation. Compensatory actions
vill remain in effect until the racevays and conduits are completely restored to
operable conditions. This vill include assuring all band spacing in accordance
vith the TSI vendor wanual and that the fire barrier material on support and
heat transfer {tems is in accordance ~ith the 1§53 2100. Due to the additional
scope of vork, the revork of the banding spacing is nov scheduled for completion
September 15, 1992, The Instailution Standard Specificstion 2100 and the design
draving vill be revised by Fedruary 7, 1992 and PTI-PS4-PO0Y% has veen revised
to reflect the installation criteria for banding spacing =pecified by the TSI
vendor manual. The PTT vas aiso revieved for adequacy »f inspection scope; as
it is a periodic inspection to discover degradations due to Vear and vas not

o intended to be a reverification of installation specification conformance, no
further changes vere deemed necessary. Other deviations betveen the BISCO
installation and the TSI vendnr manual have been evaluated and found to have
been tasted or analyzed and determined to be acceptable.

v, Sefety Analysis

The Fire Protection program as described in the Updated Safety Analysis Report
states thar in order to protect the ability to schieve safe shutdovn, as
analyzed in the Safe Shutdown Capabilities Report, adequate fire barriers will
be in place. The maximum fire loading ir any of the vffected areas is %
minutes. Vithout a fire test for the installed configuration, it is not
possible to determine hov long the fire 'arrier would vithstand an exposure fire
in *he ares, oc¢ hov the heat transfar oms vouid perform vith {nsufficient fire
barrier material. The prograsm further requires that if the harriers are
degraded compensatory measures vill be taken, This requirement vas not met
from time of insctallation unti{l the condition vas discovered. As the redundant
trains of various ECCS systems rely on the affected fire barriers, this event is
considered to have potential safety significance,

The basis for the design of the fire protection program is to provide a
defense-in-depth principle by preventing a fire from starting; quickly detecting
and extinguishing fires that do start; and protecting safety related systems so
that a fire vill not prevent safe shutdovn of the plant. Fire detection s
provided by smoke detectors installed in all arwas vhere rhe deficiencies vere
found. Also asutomatic suppression is provided in those areas viere the
combustible loading vould present a potential exposure ro the cables trays.
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