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Mr. G. Ishack Rt

‘ Nuclear Safety Division 7
Nuclear Energy Agency N
OECD

38, Boulevard Suchet
75016 Paris, France

Dear Mr. Ishack: . BE iﬂ‘ T

Enclosed 1s an IRS report. 'De{!o?fngies in the Procedures for
Installing THERMO-LAG Flre Barrter Haterials:;: lf you have _any questions
regarding this report, plea:e call Raji‘Tulpatni (IRS Coordinator) or John
Boardman (IRS Preparer) of qy etaff.: They °!"“9’ reached at (301) 492-4435
and (301) 452-9861, respectively, - 7 :
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On October 7. 1991 discrepancles were identif!ed Perry Nuc]ear Plant {n
the installatfon of cable tray raceway fire barrier: comprised of THERMO-LAG'
330-1. The cause of this condition was an inadequate fire barrier
installation standard specification prepared by the architect engineer (AE).
This specification did not contain certain manufacturer’s 1nstal?atton
criteria concerning the maxinua spacing of nechanical fasteners (banding

straps), ‘ - SRR ”1;-',

In subsequent dlxcussions with licensees and tho nanufactunoc of THERM)- LAG!

fire barrier materials, the NRC was not able to verify thlt all specific
installations have been dppropriately qualtfled. Pt %, -
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The KRC issued Information Notice No., 91-79 on this problen area,
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This IRS rfport addresses problems that could result from improperly {nstalled
THERMO-LAG' 330-) fire barriers which are used to meet NRC fire protection
requirements for safe shut-down components, as specified in Title 10 of the U.S.
Code of Federal Regulations, Part 50, Appendix R, Section I11.G.2 (10 CFR 50,
Appendix R, Section 11.6.2.). - THERMO-LAG products are comercially available
fire protection materfals provided by Thermal Science, Incorporated (TS1), which
are qualified to meet these regulations as they apply to the electrical raceway
fire protection requirements for safe shut-down components and systems,
e 5T, X Waditer ZA NIRRT N ‘\“""‘{" Y A AN - ‘;‘:e‘.“t;i’l"‘ AL P
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NRC requirements, and guidelines for meeting these requirements, are contained
in such documents as Appendix R t¢ ;0 CFR 50; *Standard Review Plan*, Section
9.5, NUREG-0800; and, NRC Generic Lettgr'as-lo.;fjmplementation of Fire .
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NRC Information Notice (IN) $1-47, *Failure of THERMO-LAG Fire Barrier Materia)
to Pass Fire Endurance Test,*® was addressed in & U.S, IRS Report submitted in
November 1991, This IRS report discussed a fajled 3-hour fire endurance test of
a THERMO-LAG 330-] cable tray protective envelope system conducted by Southwest
Research Institute (SwRI) for Gulf States Utilities (GSU), the licensee for ,
River Bend Station, where suct protective envelope systems are installed, |
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Cleveland Electric INuninating Company (CEI) reported to the NRC in Licensee
Event Report (LER) 05000440/91-020 that the mechanical fasteners (banding
straps) on the fire barrier enclosures at Perry Nuclear Plant had not been
installed in accordance with the TSI installation procedures manual, CEl
identified these installation discrepancies while conducting routine fire wrap
inspections using revised inspection criteria, The licensee identified that no
fire endurance tests or en ineering analysis had been performed to support the
acceptability of the installed configuration, g e
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Discussion . AT

Perry Nuclear Plant Perfodic Test Instruction (PT1-P54-P007S), *Appendix R Fire
Wrap Inspection,® was started on June 12, 1991 with recently revised inspection
criteria. On August 27, during the accomp){ishment of PTI-P54-P007S, several
examples of excessive band spacing were found to be used 'in THERMO-LAG 330-)
installations in the plant, As part of the review of KRC Information Notice )
47, the Perry Nuclear Plant identified differences between the design for the J.
hour fire rated cable tray and conduit raceway fire wrap installed by a
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.. contractor and the TSI installation procedures manual,” Wh
" Plant contacted TSI, TSI indicated that the fire wrap had only been qualified by
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testing, and approved with a maximum spacing of, twelve inches between the

. mechanica) fasteners (banding straps);vakecords4at Perry Nuclear Plant were

" Perry Nuclear Plant d%slgn,do;unents was _not Jus
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reviewed and no documentation was found of fire tests for the installed
configuration, and no analysis was avaflable to Suppor¢ extending the distance
between mechanica) fasteners (banding straps):ﬁgz?:;egoro.thg information 1n the
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On October 7, 1991, the discrepancies in excessive banding spacing of TS
THERMO-LAG fire wrap for raceways required to meet Appendix R to 10 CFR 50, were
determined to possibly result in the fire wrap being unable to perform its rated
function, Al un-inspected raceways and those found to have banding exceeding
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~ the specified 12-inch maxisus spacing were declared impatred as a fire barrier

and hourly fire watches were initiated.": On October 43,2199, the {nstallation
contractor confirmed that he had no recoras of fire endurance tests, or analysis
of the {nstalled configuration, i;__:;;ﬁ@;igLfayigi;gggﬁg%ﬁggygu:<*;~‘.-" ‘ '
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On October 16, 1991, the inspection of cable trays and conduit Installations was
completed. Approximately 950, feet of affected cable|trays were {dentif{ed
throughout the plant. One exarple of excessive anding spacing was fourd on a
conduit raceway, ; oA TR TR I PROTR i :
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On August 23, 1991, the vendor for THERMO-LAG, " .TS1," {ssued a Tetter to certain
U.S. power reactor licensees that discussed specifiCITHERMO-LAG {nstallation
concerns that were addressed in IN 91-47, 151 concluded that the SwRI 3-hour
endurance test discussed {n IN 91-47 was not 4 valid test because of the
installation deficiencies of the test,artlclc;\ﬁxﬁ&t}ﬁ?g)iiaw A o,
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Certain Yicensees have identified Instances ‘of THERMO-LAG fire barrier
configurations that were not installed {in accordance with the TSI fnstallation
procedures manual, Y Gt BTy 0% i TRk O O DA

'."‘ U4 CA

-
4

! ot
¢ - v TR
Vo kg R

SO BRI "y Li-:c';'-?/.'u.’i»;-.l'.--'tr.nfr.’
g Tt B ";?:",'t’\f""&’.‘f":»efij"if‘,;’ﬁ?‘i{aﬂf B e ks ST
The NRC has identified a number of variances in THERMO-LAG 1nstallations‘durtn9
its continuing reviev of T5] installation procedures,) and the installation
specifications, procedures and practices for specific plants, Some of the
installation varfances observed by the NRC do not appear to be 1n accordance
with the TSI {nstallation procedures manual, and may comprise configurations
that have not been qua)ified by fire endurance testing, or by éngineering
analysis. In several cases, such as at the River Bend Station and Washington
Nuclear Project Unit 2, the installation methods used during initia)
construction of the plant which deviated from the TSI ins: ITation procedures
manual were found to be unacceptable, after subsequent ¢ ification fire
endurance testing resulted in fire barrier failures, ° .
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On October 17, 1991, the NRC met with TSI to discuss fssues regarding
installation and qualification testing. TSI stated that it had not {ncluded
several essentfa) application steps and precautions in {ts installation
procedures manual because the informat{on was presented during the TSI
certification training for installers, TSI stressed the importance of using
skilled and certified installers, and qualified quality control inspectors to
achfeve an adequate fire barrier enclosure. Severa) Ticensees have told the NRC
of receiving supplementary written and verba) installation guidance from 151
representatives that s not included in the TSI insta)lation manval,
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-+ The RRC has discussed fnstallation details with Vicensees, and has visited a
,husber of sites,” The NRC staff has observed variation among the installation
procedures and practlcesrregarding_thc-fo]lowlng;ipstaitqtipn details; . : .
4y REAT AR T e S O TR e e TS A S
. Methods for sea)ing and filling Joints between panel ‘sections.
~'The orfentation and spplication nethodsifor.strgssﬂ;ktn;-«f~".
. The requirements for raceway support protectipn.ygfqu:;w i SN
Allozable gap widths between panol;sections;ﬁd&&%ﬁ&y&ﬁ%iinf;‘;*;'
. The configuration and orientation of~structural‘rtbs.; o
Methods for {nstalling vaults and fire-walls,fo il
Banding material and apulication methods, v 1 S
Scoring and grooving of panels for fabricating and b

around bends in raceways,- . i
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*. . Thickness acceptance criteria. i
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For example, ‘an fmportant’ task during ‘installation of THERMO-LAG fire barriers
s the fi11ing of the joints between adjoining pre-fabricated panel sections
with “trowel-grade® material to the full degth of the panels,” Some licensees
use a method in which the ends of fndividua panel sections are butt Joined to
one another, and the seam between the panel-sectionsiis filled and covered with
THERMO-LAG *trowe] grade® materia) (commonly referred to as "dry-fitting*),.
Certain licensees fi1) the Joints by.'pre-buttering'ltho edges of the individua)
panel sections with *trowe] grade®. materia) before they join the panels to -
easure that the gap between the panels {s comp]etel{jfllled:%ﬁTSI did not
include this m-thod as an option for.installing cable tray enclosures in its
current instail.tion precedurds manual, However, on October 17,1991, 151
stated to the NRC that ths method was dcceptable for fnstalling. THERMO-LAG
panels to cable trays, . ,»'“féggijfiﬁ,;éang§f; 'tﬁft‘k%qﬁﬂyka..A
A SRR s SO R0 S Bl R
In 1ts August 23, 1991 letter to licensees, TSI stated that stress skin must be
glaccd over panel Joints to ensure a continuous outer layer of stress skin for

-hour barriers. A recent 7151 procedure, 151 Technical Note 20684-AL, dated
October 1989, provides updated installation procedures for aluminum cable trays
and requires that each butt Joint be covered by an additfonal layer of stress
skin and trowel grade material, - The current 715I generic {nstallation procedures
n:?ual does not provide any gugdanco for instaliing a!ccatinuous Tayer of stress
skin, , ;
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Root Cause(s) ‘-.-

The cause of the event at Perry Nuclear Plant was inadequate design which
resulted in a potenttally un-qualified installation,. \The licensee’s
installation standard specification and perfodic testiinstruction for fire wrap
inspection, which were provided by the licensee’'s architect-engineer, did not
reflect the TSI installation criteria concerning maximua spacing of the
mechanical fasteners (banding gtraps), . oLy W S

Licensees that have experienced fnstallation problems 'with THERMO-LAG 330-1 have
attributed most of these problems to errors made by 1nsta]1er:/contractors.
1ncompl;:o or incorrect design documents, and inadequate Quality contro)
oversight, ' b o
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