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This IRS rpport addresses problems.that could' result'from improperly installed
THERHO LAG 3301 fire barriers which'are used to meet HRC fire protection
Code of Federal Regulations. Part 50;cAppendix R, Section III.G.2 requirements for safe shut down componentsi as'specified' in Title 10 of the U.S.
Appendix R, Section II.G.2.)6THERMO LAG products are comercially(10 CFR 50,

~

fire protection materials provided by. Thermal Science'," Incorporated (TSIavailable i

fire protection requirements, for. safe shut-down com onents" arid.systemskil|.... 'are qualified to meet these regulations :as they apply to.the electrical r)a,ceway
.

which d
l

b.b' h* ., kt. [ !

Bdk'o
L '

.w .
. ..;s @.7 e '.% Q ?frequirements, pff. n TNRC requirements, and guidelines |for meeting .these.

.

in such documents as Appendix R tc 10 CFR 50;-4 Standard are contained
i

,' Protection 'Requiremen,tg y9.5, HUREG-0800; and NRC GenericL Letter,86-10NImp}eme, Review Plan',nSection
.

ntatio i

g0 gg {g| n of Fire p.!.'|{g. g;'g g('p.:g.4 g .

'

i.' ,

NRC Information Hotice (IH) 91-47,'.* Failure 'of,THERMO LAG ' Fire Barrier Material '~
"

;

i
to Pass Fire Endurance Test.' was ' addressed 11n'a U.S.0 IRS Report submitted in !

-

: November 1991.

a THERMO LAG 3301 cable tray protective envelope. system conducted by SouthwestThis IRS report discussed a failed 3-hour; fire endurance test of
. .

.;
j '

'

. e- .i

Research Institute SwRI for Gulf States Utilities GSU),the.licenseefor-River Bend Station,(where) such protective ' envelope sy(stems are : installed.
'

.c

Description of Circumsta e s !
.q

}, , -

. -

,

! Cleveland Electric Illuminating Company;(CEI
,

,

thatthem)echanicalfasteners-(bandingreported toithe:NRC'in' Licensee
' "!

Event Report (LER) 05000440/91020
!

straps) on the fire barrier enclosures at Perry Nuclear plant had not beeni
installed in accordance with the TSI installation procedures manual.i

inspections using revised inspection criteria. identified these installation discrepancies while conducting routine fire wrap
CEI

i

i

acceptability of the installed cohfiguration..f,, fire endurance tests or engineering analysis had been performed to support theThe licensee identified that noj
e|;:;,;

'

, .. i
Discussion '

'

' . -
'

.':r '

; Perry Nuclear Plant Periodic Test Instruction
j

Wrap Inspection," was started on June 12,1991(with recently)r,evised inspection
PTI-P54-P0075 " Appendix R Fire /

t

criteria.
On August 27, during the accomplishment of PTI P54-P0075, several

'

i

examples of excessive band spacing were found to ~be used fin THERMO LAG 330-10installations in the plant.
47, the Perry Nuclear Plant identified differences.between the' design forAs part of the review of HRC Information Notice 91-

| ' iI

hour fire rated cable tray and conduit raceway fire wrap , installed by a ..the 1-

.
. .' '

f,.
,

,

' THERMO-IAG is a regis'tered U.S. Tradenam'e'. .
!

'

i

i. !.
r

| t
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M' 'Jcontractor and the TSI installation procedures. manual.sWhen the Perry Nuclear 3 B ggg F "17 ~ ;-

.

:M' N. . testing, and approved with a'maximus' spa?thekfire wrap.had only been qualtfled by'C Plant contacted TSli TSI indicated.that71

cing
./. J'irmechanical fasteners'(banding' straps)MRecor.of twelve inches between the

'

4

:% ..Wreviewed and no documentation was;found of fire 7testsifor:the'. installed . t.dssat Perry Nuclear. Plant were
4

: .jM
.

' WFK.# configuration; and no^ analysis was'availableitoisupport; extending the distance.'
between mechanical fasteners.!(banding. straps $Therefore;the;Mw: MSSW|@ Perry @ Nuclear Plant desig?%UWWQ

~ information in then documents.was' t1&W ust,1fie hd!MN 4% 1";k, '. M M M & MW W1' 'J' On October.7?!991/the discrepancies in excessive' banding'WWW'of TS! w.';

spacing
.'

determined to possibly. result in..the fire wrap being unable.to perform its ratedTHERHO-LAG fire wrap for raceways required to meet" Appendix R to 10 CFR 50,' were
: :. ,

-
'

|'

function.~All un-inspected raceways and those found to;have banding exceeding.
. i -

" the specified 12-inch,maximus' spacing were'; declared '.| impaired'as a fire barrier --
a "

|
'

.and hourly fire watches were'.initiatedM0n,0ctober.4,$1991' the'insta11ation"
'

*

' contractor confirmed that he had no,recorcs.cf.;firelendurance, testsi.or.; analysis
"

.
! of the installed conf 1gura g;g g g) , j,j{rfgg{ ' -

, ,. :
-

, ,

4

''On October 16, 1991,4the 'inspedionif cable' tray's%d conduit"insta11ations was
.

.-
'

. completed. Approximately 950[ feet of affected cableltrays were. identified
.

throughout the plant.;.One exampl,s, f, excessive. banding spacing was found on a
;

.'

\ b v a _ conduit raceway.
'

:4 .W
the v. %.Mt :gg

.

ab:L n wr.ot, :WWn*
..

-.

| , ' On August
23,1991,Itcensees that discussed s, TSI 1ssuedendor for THERHO-LAG' . letter to certain;.. U.S. power reactor -

peciftejTHERMO-LAG installation I
|

concerns that were addressed in.IN 9147f.:TSI; concluded that the'SwRI 3-hourT ..
endurance test discussed in IN 9147 was not'alva

,.
.

'

Certain licensees have identified instances @;%
~ test because of the ~

installation deficiencies of the test; article
;

. . . t .u .o W:h M r. W e. W. A N; i

|mew.!,. ' " .'
proceduns manual.7 g ,:j , gin.ac.cf.; THERM 0; TAG fire barrier

|

configurations that were not. installed,

cordancefwith
g g gg j}sthe'.TSI; installation.|

, k,
- -

gg)pg, ,

The HRC has identified a' number of variances,.in THERHO LAGilnstallations'during,f
'

,

specifications, procedures and' practices for' specific: plants.its continuing review of TSI installation procedures,Tand therinsta11ation
: Aj
; .-

with the TSI installation proc'edures manuali and may temprise configurationsinstallation variances observe % by the NRC do not appear. to be in accordance
Some'of the

.

'

!

that have not been quallfled by fire endurance. testing, or by engineeringi analysis.
In several cases, such as at the River.. Bend Station and Washington

Nuclear Project Unit 2, the in,stallation methods'usediduring initial
,

aanual were found to be unacceptable, after subsequent qnlification fireconstruction of the plant which deviated from the TS!! installation procedures,

| endurance testing resulted in fire barrier failures. f. z
' l .s . N ,. . . WpMMM y ;

,

!
On October 17, 1991, the HRC met with1TSI to discuss , issues regarding-

t
; installation and qualification testing.1. TSI stated

several essential appilcation steps and precautions.that'it had not included
in its installationprocedures manual because the'information was' presented'during the TSI

,

certification training for installers.nTSI stressed the'importance of using
'

skilled and certified installers, and qualifi

achieve an adequate fire barrier enclosure. ied quality. control inspectors to
,

of receiving supplementary written and verbal installation guidance from TSI':Several licensees have told the NRC
!.

!
' '

representatives that is not included in the TSI installation manual.- *
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i &."J: }'The HRC has'! discussed installation:, details. wit .licenseesband has visited a4
; W NJ procedures and practices renumber of sites.t.The HRC(stiff has'observedNarlationCanong;the installation

!

)

l ,..,/. E. . .;Q Mr#MM@M$$,girdi g,fQ| Joints.d&g;testal atjon, .detalls: e.L.yf the followin aL( . . h.:5.. f'ssM AQ MyM1'p.@N%jQ'.
-

! .% .,Q.fi, g Methods;for sealing and filling.
.betweeriepanel-sections.:
-

y,J'The orientation'andiapplication.methodsifor:st'ress' skin.M:N..s|: .
!
iI' '

f ~.2The requirements forcraceway;supportiprotectioh a:p6%.GI. . . ' Allowable gap. widths between~ panel / sectionsr I.

; v;w %..F" Hethods 'for installing [ vaults 'andiff ra-walls.'qQMJ ".lb . n. .'|y'N ;; '.]
g9. 4 8 The configuration'and'o'rientation offstructura

-

r |: <
yi

x- 'eBanding material and application methodsb. W i W X .
, .

. Scoring and grooving of .y-

.

:;around bends in raceways. panels for fabricatingj'and bending:the panels
' ; .-'

idA " .-

c A,... & ::4. '
-YW. . M. Thickness? acceptance'criterl '

'-
, . W-

" ,pp wc."S 7,g
. . n:fMy/ j'J For example,3,gy,$.wme;gpqfpg

:. -

.is the filling of the' joints.between adjoining pre:.cf THERH04AG fire b@arriers.an important5 task during installation .
'

fabricated.' panel | sections, ' 'i
, . ,

3 with " trowel grade". material:to the" full depth of:ths panels 3:.Some711censees - .>
-

' L use a method in which the ends of individual;panelis4ctions'are butt' joined to
c s.

> cne'anothere: and the seam betGeen'the~ panel; sections 41s. filled and covered,with'
';..

THEP& LAG * trowel grade'.matdrial;
.

s Y-

panel sections with ' trowel gr{ade', material;before they;joinithe~ panels to&Certain licensees fill the'jo nts by(commonly:referre8'to, ash' dry-fitt{dndividual
'

ng") . '.0 :. - pfpre-buttering'Ithe edges'of:the
-

1 6

ensure that the gap between the panels.ts completelyjfilled.'NTSI 'c

ainclude this a-thod as an option foriinstalling cableitraienclos did 'not . ' "
i '

i ,

i urestin its-
,

. current instalktion pre:edurds manu,al"tHowever,7.on)0ctober 17,e1991f TSI ;-'
'

stated to the HRC that th$s method was ,acce table ' :

' installing; p.THERMO LAG') panels to cable trays. . .,mq.W'g -

< '

~ yv s ;
. :y ~ : :g . g.. ... '...,

:., $m|gyn:
In its August 23,'1991 letter to licens,ees_|t.TSI

ated that'. stress' skin $ust be
' .

,,

3 hour barriers. . A recent TS!! Procedure,"inuous:oute6'al Note 20684 ALTdated
placed over panel joints to ensure a cont

.
:

! 1ayer|cf stress skin fora

TShTechnici '

,' October 1989, provides updated installation procedurei.for aluminum cable trays
and requires that each butt joint be. covered.by'an' additional layer. of. stress

. skin and trowel grade material N The.; current'TSI gene,Hc; installation procedures".y ;
-

. manual does not provide any gu dance.for. installing a1 continuous layer of stress
;

skin,
. (.;

; ,

.:Root causefsl ..
-

,'
, .-

The cause of the event at Perry Nuclear plant'was inadequate design which
resulted in a potentially un qualified installation.dThe licensee's

inspection, which were provideq! by the licensee's architect engineer, did notinstallation standard specification and periodic test 1 instruction for fire wrap
;
'

i

reflect the 151 installation criteria concerning maximum spacing of_the
:

mechanical fasteners (bandingjtraps),f.' g.;g-,

, . ,

Licensees that have experienced installation problemsSith THERM 04AG 330-1 have
,

attributed most of these proble'as to errors made by.' installers / contractors,
Incomplete or incorrect design documents, and. inadequate quality control

;.

; oversight.
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&" :.?The Perry &M'correcQY?
Nuclear Plant imediate veiactiopasfo. initiate hourly fire

' Qwatches,'with ope,rable: fire ' detection in:alliareas;Sfor~ the)l1ati
'

t

!
.,l.;;:situatton.1:These fire'. watches 'will! continue!untilialltinsta .firevimpairment!

h ' properly. upgraded.~p' Thailicensee'siinstallation ons are i ..
'[drawingsi:and installation pr6cedure~willibelrev!standar.d.specificationi' design; '. c.. .

iseditoation" ocedures'ma.reflectithe: installation.. ./dcr.iteria specified byi

! C.' N"MMMi, A'SW W6,. .the TSIlig(stall,$jj nualF. g , g &i 4

NRC Response .%y;.@. ,%g.y @fMli7'eM. %
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The NRC has not been able' to verify that allt.cf,the specific installation
.,

.. u..
, ,

:

' '# engineering analyses 7CThe HRC.;is. continuing to revie'w othe4 technical. issues, variations observed have been qualified by. independent qualification' testing or
:;r '-

regarding THERH0 LAG 330 Ivfire'barrierspincluding' issues.concerning'.the%& ,
.

, m,.

Eadequacy.of qualification. testing |FGeneric' Letter 86'-10 Timplementatto t f4W ~?
Fire Protection RequirementsWprovides' . no i s"

.? qualification test acceptance criteria'.a.: additional,.'NRC: guidance on.'. fire . barrier.y

. configurations to substantiate 1 fleid installationsnd ' evaluation"offdeviationsifrom
4:a'.

o Hotice 9179 to alert; licensee's of U.Si. nuclear' ow;"!I he'HRC. issued Infor;. tested -
-

iO
mation'

<
;

et reactors 'to:.these~..
4

' 4:.
.

probless'. T e

:M.. ,di@h.

9WW.Wy.' a-
) ,,M.e .M.'s.MKM ,

.
,

~
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i $afety'sionificanee ' s. > . .c n
c.w.n.g.<g.y@.M f . M|g, g. :.v:O. ^"; N '*9

'

..s
;
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:
Fire barrier wrap materials.tincluding THERH0-LAG,;330

. . . . y g&
. p.

! . Mare: required to
reasonable assurance that the effects of. alfiredivision, of a component cr. system required for?jare, limited toione'. train provideJa.

1 or: J
safelhut down~ofia reactor-

..

plant, while the other train (s), or. division (s)Tremain".operableFHad a fire
,,

N' .

occurred during the time that these fire barriers'were -

systems required to achieve and maintain a safe.(of;. thel.not properly installed,the potential existed for impatring the ability
.

plant: components and 1

: shut-down utilizing the methods
. described in the Perry Nuclear Plantjs fire. Hazards An'alysis

.

f" gg., e '
sinilar othekInstancesb' N N b5

'
-

hi ~

i: ~ hawA similar probles was reportediid the U.g.. ..
U.:

S.41RS'Re' port %9a..,,.
. &y mi

.
...

" Failure of THERMO-LAG Fire Barrier Material to Passitted in November 1991
regarding HPC IN 91-47

fire Endurance Test.' ,This Information Hotice addressed problems with-THERMO-
LAG in:tallations at River Bend. Station which did not ' comply with the TSI
instellatica procedures manual. were consequently not ' covered by the TSI

"

qualification, and subsequent 1y' failed an installationppecific fire enduranceDqualification test. j .. : c . ~ '

_.t :. '
'

': .

,

Generic 19Dliettions 0
. g;, d

. ,.

;j:-wC, . .

At leabt 40 HRC licensed power reactors use THERMO-LAG (materials to construct
-

s .

i

fire barrier asser.blies requirlpg 1 hour and 3 hour fire ratings in order to
'

protect safety related electrical raceway'and other' safe shut-down systems.
1 .

'

NRC has not been able to verify
that all of the specific installation variationsThe -

observed have been qualified bydindependent qualification' testing or engineering.
'

analyses.
The identified concerns are therefore~relevint to all licensed powerreactors with THERHO-LAG installations. i , l 'MWi.b-
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