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ST.LOUIS POST-DISPATCH iaf. ETPD

1701 PENNSYLYAMIA AYENDE, M. SUITE 550 416 WASKINGTON, D.C20008 2022006000

———

Bill Lambrecht
Washington Correspondent

Donnie H. Grimsley f.REEDO:::TOEEIggggTMAT!ON

Freedom of Information Office F
e 93-230

Nuclear Regulatory Commission 9
BERY (Rec o 4-a/-23

-

Dear Mr. Grimsley;

I write to make a Freedom of Information request on behalf of
the St Louis Post-Dispatch. We have done articles about Thermal
Science Inc., a local company, and it's product Therma-Lag, and we
are requesting these documents as part of our research. We also have
an ongoing interest in two nuclear plants in our circulation area:
Callaway and Clinton.

J ~-We would like to receive copies of findings of violations from
inspection reports at Callaway and Clinton in 1993;

—We would like copies of correspondence, memoranda, reports or  any :
information related to Thermal Science’s foreign clients, i.e. nuclear plants
outside the US. to whom the company has sold Therma-Lag;

5 ~-We would like to obtain copies of correspondence to or from F.J.
Miraglia since Jan. 1990 about Thermal Science or Therma-Lag:
o - -—We would like to get copies of correspondence or memoranda to or

from David P. Notley since Jan. 1990 about Thermal Science or Therma-lLag;
L --We would like to receive a copy of & report done by David Taylor
" Research in the edrly 1980s related to the use of Therma-Lag by the U.S. Navy;
4 ~—We are interested in receiving copies of correspondence or
memoranda to or from Conrad E. McCracken of the Plant Systems Branch since
r July 1992 related to test and accepiance cntera for fire endurance testing;
B = --We would like to receive a letter dated February 10, 1993, with

enclosures from Chairman lvan Selin to Rep. John Dingell related to changes

in existing fire barrier testing;

If there is anything we can do as far as streamlining our
requests or making it easier to obtain documents, please telephone

me at our Washington office.
We would ask for immediate attention to our request and we

thank you for your consideration.
Sincerely,

Dol i
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1 INSPECTION SUMMARY

1.1 Nengenformances
1.1.1 Nenconfermance 91-01-01_(Open) )

contrary to Criterion v, "Instructions, procedures, and Draw-
ings," of 10 CFR Part 50, Appendix B, Thermal Science, Inc.'s
(T61's) documented {nstructions and procedures used for NRC
|icensee purchase orders {invoking 10 CFR Part 0, Appendix B, did
not require maximum weight and minimpum thickness measurements of
prefabricated pancls and condult sections during final inspection
(Nonconformance 91-01-01. Seo gection 3.3 of this report) .

1.1.2 Neongeonformance 91-01-02 (Open)

Contrary to Criterion V, nIngtructions, procedures, and Draw-
ings," of 10 CFR part 50, Appendix B, TS failed to comply with
it documented instructions and procedures when conducting tests
intended to qualify fire parriers for commercial nuclear power
plants. (Honconformanca 91~01=02. Sec sections 3.4, ).%, 2.7,
and 3.8 of this report.)

3  STATUS OF PREVIOUS INSPECTION FINDINGS

The HKRC had not previously inspected TS1.

) 1NSPECTION FINDINGS AND OTHER COMMENTS

1.1  EotrAnce nd _Exit Meetinga

In the entrance meeting on December 16, 1991, the HRC inapectors
discussed the scope of the inspection, outlined arcas of concern,
snd establighed interfaces with TS51’s management and staff. 1In
the exit moeting ON Cececber 20, 1991, the inspectors discunsed
their findings and concerns with TS1's management and statf.

12 inspestion SCORB

2] manutdctures Thermo~lLag patented heat blocking and fire
retaidant materials. Major applications include aerospace, il
drilling, commorcial nuclear reactors, and tank cars. 7451
omploys between 50 and 100 personnul in & 60,000 aguare foot
building. commercial nuclear powaer plant sales grev 10O about
half of THl's business in the mid-1980s, and have declined to o
very low current Jevel. ©Only the Thermo-Lag 110 product line 16
aupplied for commarcial nuclear plants, usually in the form ol
pAancls or pre-cast conduit sloeves and troweclable mastic. THI
pertorms on-gite training and certification of installation
pernonnel provided by the Jiconsees. TSI alno gupplien fare
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B 12
endurance qualif&cation and aupaclty derating test reports, and
installation procedures panualo.

-
The NRC inspectors reviewed TSI’@ program for supplying Thermo-
Lag 130 matcrialis and related services both generically and
against the requirements of numerous licensec purchase orders
The inspection was restricted to documents and personne’ at TS1
and the inspectors did not review any gite documents.

1.2 Manuf acturing ProcQsd

r$1 mixes Thermo-Lag 330 material in batches of 20,000 pounds
maximum, with 10,000 pounds typical. Material is mixed for
specific orders, rather than to paintain an inventory. Tests
performed on cach batch of material include 2 drop test and a
mandrel bend test which verifies that a thin gample is essen-
tijally cured within 72 hours at 77¢*F and 50 percent humidity
The btk material ie 1oaded {nto drums Or five gallon pails
labeled with batch tickets that are coded to show constituent
materials. TSI elther chips the containers of material to a
plant site, or yses them tO fabricate flat panels or preshaped
conduit sections.

The panels are cured in a large oven at 120 to 180°F for 15 to
30 days, based on fn~process poisture measurements., The measurers
monts are performed on a8 ganple of panels using TS1 Test Pro-
cedure A=-29, Revision 0., A moisture content of less than ten
percent 18 required. Although the procedure’s purposet ptates
that it applies tO panel coatings, TSI's QC panager stated that
{t is used for Thermo-lag 330 panels. Nupercus thickness meas-
urements are made after drying and before tinal QA acceptance
testing. High and low spots are corrected.

Minimum thickness limits for panols and conduit sections are
6.600 inch for a one hour fire rated pancl and 1,000 inch for &
three hour fire rated panel, These thicknesses are intended to
provide the minisum mass of paterial necessary to ensure the fire
rating of the panel, HMaximum thickness is not ysually specified
i Purchase Orders (pos) and is not usually certified, even
though an overly thick section could affoct ampacity deratings
T6] provides customers 8 waight sheat dated June 7, 1986, with
guaranteed maximum weights for prefabricated conduit and pancl
sections that can be wcad by the customer for seismic calcu-
jations (such ag cable tray hanger load). Ther maximum welightn
for {lat pancls are 3.% lb/ft? for a one hour panel and 7.0
ib/ft! for a three hour panel. Minimum weights are not
qunrnnloch

Thickness I8 verified using TSI Test pProcedure A-3), Revision 0.
yhich specifies 18 moasuremonts per panel. weight is verified
using an unnumbered TSl test procedure titled "vanel Weight
petormination.” gven though TSI performed thicknoas and weight

)
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peasurements to TSI test procedures, the NRC inspectors found no
provedure requiring performance of the measurements TS '€
president and QC manager stated that they were not aware of any

g 781 procedure thal required that thickness and weight measur -
rents be performed, 7These values are important to galety becaust
thin sections may not provide assured fire barrier capability,

N and overwelight sections could exceed cable tray and conduit

: support capabilities. criterion V of 10 CFR Part 50, Appendix H

, requires that activities afferting quality be prescribed by

My documonted instructions Or pi1 cedures. For safety~-reclated

'Q procurements, 51's fallure toO gpecify a requirement for pe

v forming thickness and weight measurements 1is designates

y nonconformance 91-01-01.

P
ao

,3; ! +61's inspector signs off on the maximum weight and pinimun

ok thickness verifications on a form titled, "Thermo lLag Fretab-

> ricated Panel Q € torm." The paterial batch number and stress
$)h1n lot number are written on the panels and on tags attached
to the panel BLress gxing.

1he HRC inspectors reviewed shipping invoice Mo 18802 under
Toxas Utilities (TU) Generating Co. Purchase order (PO} Mo

c65-71871, Supplement 10, dated December 7, 1989, for Thermo-Lag
pro!nrrxca:ed panels without the normal stiffener ribs. 751
personnel gtated that pancls without the ribs are intended foO1
uee only when attached to gteel structural supports in the plant

where the stiffening capability of the ribs is not nceded HO
records of other shipments of pancls without ribs re
by the inspectors.
The NRC i1nspectlors asred about a "cure accelerator."” The
panager advised that an sccelerator is avallable whic. pr
carly rechanical setup and {g useful in cold weather. Tt
sccelerator actually does not affect drying or curing Like th
1rnermo-Lag 330 materials, it {s water~based, T61 does not use
tmne accelerator in poured panels, but {t can be usecd in spray of
trowel applications and has been provided to customers. TSl'6 QA
ranager stated that an Underwriters Laboratories Inc. (UL) {ire
tost showod that the accelerator has no adverse effects TS1
N gtated that UL fire tests algso showed no problems with the
’ topsoat »sterial that TSI provides for weather resistance The
: LkC snepectors did not revievw the UL test reports or tore any
vonclusions regarding the use or effects of the accelorator

“)»e KKC 1nspectors asyed how tho gix month shelf lite s entatie
jjened for Lulk Tharro=Lag 330 paterial in containers TGl s QX
= yraqer stated thot the bulk material’s ghelf lifrastarts
¢y Lht material 18 shipped to the customer. The policy 16 tu

¢t panufanture any material with gholf life limitations untid o

GERG

fi'w
1 Cuututer order e received, TSI can porform thermogravimetti
I AhaLyuls on sangles returned by custorers 10 determine 1t tiu
iy Faterian 1N gt11) usable, because the subliming material hat A

4
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relatively low volatility temperature. 761’ Diils of Lading
specify that bulk material must be gtored above 32°F and below
100°F at all times, and shipments are accompanied by a pail
containing & tesperature recorder.

NG 0
The NRC inspectors ghoved TS1’s QA manager paragraph 6.6.6 of
“U's Comanche Peak nuclear plant procedure ECC 10.07, Revision 3,
dated March 5, 1989, regarding the plant’ec criteria for repair of
gurface cracks or pinholes in protubrlcatod panels. The only
criterion listed was for the width of the defect, with no repair
required for less than 0.0%0 inch. surface patching was &peci-
{icd for larger cracks or holes.’ There were no depth or Jength
criteria. TSs1’s QA panager could not provide a basis for this
procedure. He indicated that the paragraph necded more context
to be meaningful, {ncluding the definitions for surface crachs
and pinholes. The inspectors did not pursue this matter further

). 4 Qv.e)x;x.lks.s.wms.ﬂr ogran .

T§1/'S Nuclear Quality Assurance (QA) Prograz Manual, Revision X,
dated January 12, 1987, governed {ts 10 CFR Part 50, Appendix B,
quality assurance progran, TSI Quality Ceontrol operating Proce-
durcs Manual, Revision X, dated Scptember 22, 1986, implemented
and supported the Nuclear Quality Assurance Program Manual. The
implementing procedures controlled activities affecting quality
during raw materials receiving inspection and the manufacture of
the Thermo-Lag 330 paterials,

161 has applied its Nuclear QA progras to all Thermo-Lag 3130
materials shipped tO commercial nuclear power plants, regardiess
of what QA requiresents vere specified in the PO or whether the
procurement was by the licensee OT by another party. TS1
personnel stated that the principal {mprovenments related to the
nuclear QA prugram are care of manufacture, records, trace-
ability, and material purity.” Although TS1's procedures makc
provision for procuring rawv paterials in accordance with 10 CFHK
part 50, Appendix B, 761 personnel gtated that all of their
procuresents have been commercial grade.

The NRC inspectors verified the implementation of TS!1's QA pro-
gram by reviewing selected criteria froe 10 CFR Part %0, Appendix
B, including noncenforaing paterials, identification and control
of materials, handling, storage and shipping of materials, con-
trol of measuring and test equipment, and control of purchased
raterials v61 did not manufacture any Thermo-lag 330 materials
during this ynspection.
—hry,
10 verity tracoability, the NRC inspectors gelected batch numbers
{rom 151 certificates of conformance (COCs) {or selected matetri-
als (Thermo=lag pulk material, prcfabricatcd pancls and conduit
gections) that were shipped to compercial nuclear pawer plants
The NRC inspectors traced the batch pnupbers back to the batch

]
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mixes, in=luding the lot nu:bcrs'of the raw materiale usced.
NRC inspectors concluded that 751 had adequate quality conirc
records and procedures for demonstrating the traceability of
materials purchased froa suppliers used in manufacturing Ther
Lag 330 material .
The NRC inspet .Ors gsclected measuring and test equiprent that
ysed to verify the adequacy of the purchased rav materials,
samples, and {inished yrcfabr&catcd panels (fire endurance te
instruments were not reviewed, except as noted in the next pa
grapt The inspectors concluded that T61's calibrat) prog
QC records, and procedures were adequate to perform and docun
the testing. 1n addition, tha NRC inspectore verified that t
calibration of measuring and test equipsent was traccable tc
National Institute of Standards and Technology.
The MNRC inspectors briefly addressed the calibratior of thermc
couples used in American Socliety for Testing and Materials { A
standard £ 119 fire endurance type qualification tests. The
therm uples that monitor specimen temperature are replaced
each gpecimen, and nev units aro obtained vith current suppl!
calibrations However, tho thermocouples that ponitor furnac
tempeoratures are never calibrated after installation and TS!
no procedure specifying calibration. Since these chromelalum
therm suples are vf;CQOd to flames reaching about 2000°*F and
remain an the {drnaces for years, their ability to maintain ¢
bration 18 qdes:;cvablc criterion V of 10 CFR Part %0, Appe
B requires that sctivities affecting quality be grescribed by
drcumented {nstructions oOr procedures. Ts1's failure tOo MalTd
calibration of the furnace therpocouples forms a portion of
rionconformance 91~-01-02. ¥ a
GAk
The NRC inspectors asxed hov TSIﬁcanrcls the calibration of
rest and measuring equipment at nuclear powver stations., The Q
~anager indicated that T51 has no inspection function or acce
ance function at any gite; therefore, any T61 test and measurld
cquipment at a gite is not under TSI calibration control
The NKC inspectors verified that TSI had a nonconformance pre
) place 1n addition, tho MRC ingspectlors revicwed several f
corformance notices and verified that T61 rlosed the notices
tirmely basis and took adegquate corrective actions
1he NRC inspectors verified that TSl had 10 CFR Part 71 pro
cudures 1n place and met the posting requirements o! 10 Ch N
fart 21. Ko notifications had been suunitted to THI ‘s client
within the scope roviewed the inspoctors did not i1dentily any
concerns with TS1's progran for gatigfying 10 CFR Fart 21
4,18 QA manager gtated that about one dozen licenscesn had
yudited 161°'8 QA program, The NRC inspectors reviewed recor

3 =
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of audits that TU performed at 781 between 1982 and 1989, TU’Ss
audits did not identify any major concerns with TS51's QA progran
el
781 had not audited its material’suppliers. T61 obtains commers
cial COCs and performs infrared spectroscopic analyses on all
lots of material purchased for Thermc-lLag 330 use. The* NRC
inspectors verified that TSI had receiving records, QC reports
and COCs for the lot nusbers selected for subliming powder and
stress skin procurements. 1n-addition, the NRC inspectors ver-
ified that a certified material test report froe the mill was 1n
the data package for the lot number gelected for the stress skin

Based on the observations reportcd above and the file revicw of

pOs for 6ix comzercial nuclear pover plant sites, the NRC inspec-

tors concluded that TS1’8 QA progranm tor supplying Thermo-lLag 33¢
nfcrm-

material was adegquate with the exception of the two noncon
ances cited in this inspection report.
-

3.9 Cya;_qzsr.-mxsmig_ﬁmcr (PO} _Reguirerentis

This section of the inspection report addresses PO contractual

requirements on TSI as observed by the NRC inspectors, with the
exception of the on-site support rcjuiresents discussed in the

next section. The content of TSl's Certificates of Conformance
is also addressed.

ne NRC inspectors reviewed records for all of the POs 1%§
iles for Thermo~Lag 330 material for the tnllowing Six commer-
ial nuclear power plant sites:

-
‘
4
14

C

callaway Nuclear Power cenerating Plant
Comanche Peak Stean Electric Station

perry Nuclear FPower Plant

river Bend Station * (%

susquehanns Steand Electric Statien
washington Nuclear Project, uUnit-2 (WHP=2)

i
a site sclection was pased primarily on Therpo-lLag site problems
reported in NRC Inspection Reports, NRC Information Notices and
Licensee Event Reports. The inspectors werc also interested in
whether ditferent PO QA criteria affected what 151 supplied, and

§

Y nad asked TSI to prepare a 1ist of plants that gpecified various
¥ criteria including 10 CFR Part 50, Appendix B. T6] was unable to
2 conplcte the jist by the end of tho inspection, partly because a
' typical plant {ile included either nuperous POs pg, numercous PO

& change orders.

3.4.1 Commercial crade PO Reguirements
brecurements for the listed plants began petwoen 1981 and 19E4

for four plants {all except comanche Peax and whi=?) the anitaal
procurcmonts were by the architect=engineer oY anothet contractod

5
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to the licensee. BY tho mid-tQ;]1(!19309 all gix licenscen
were procuring dxrcytIYero the procwrc ents were
commercial grade cxccpt forgC where all of thi ]
x‘-od \C'ucpt those, “for ) §nvoked 10 CHi

by

te sch]ce,

-."" h S
cal PO covered both matcrial*and prefabricate

Thes *und
R »],'.
panels and conduit gections, ' rfication that the pateriais
mecot specified eriteriatffinclu ud{ing 2T I'é)CA/QC progran, was off
'Lq4xrod Material ccr;i!ication aro og§11n1~cd value becoausc

the qualification type; tc**{!&oxcrcd fabricated installaty
designs, not generic mater iald{gh prctabrica;oJ pancls and
conduit scctions fupplicd‘b'xTS Otncrbcrite*zx that s

specified are id entified belod o 3COC ! di cussior

we cited requirement to subnit :atcrial
*s1's COC rcrely cnrtit‘cd‘trat ’rcYmatcrialf vpoot To1'S
ranufacturing and urit'cn’quali'y fcontroly npcc:fx ations.”

The Callaway nuclear pl ant¥provide an4oxa plc of a requirer
for material Ccr.i’iCdtiOh.j‘Danic‘ ﬁp»to;‘7186—'”~uf‘ dated
February 7, 1985, invoked Ecchtéxfppcgi fcation No. 104601
"Technical Spcczfication‘{oiﬁgyggisgirg,and installation of Fin
narrier Materials for L“o standar 1zdd;f~c1ca. Unit Power Piant
cvotem (SHUPPS)," Revis owﬁ'o"{oa,:: dYoctober 11, 1983, Sect)
s 1.b of the specificat ichrc uired thq}tol}c.zp ¢ "Manula
urer's certificavien sxquinfrvatcsigllraa been th'vw and
qualiticd for usec as 1-NQ :LP;H yERourgrated barriers by the
applicable standards of CP”CJ,'E;'-~'m:ﬂ}-

';"',‘. " " “' ‘-,"1.'.‘ ¢ “-
The NRC inspectors also cb*aincd ccpy,o! o+ February .
jletter to Daniel from TS I'B,nationaftsalcs panager which statod
“This will advisc you trattTal"} HERMO=LAG 330 Fire Bavrict
Materials Systems mo coets (slc] all L!o.prr.cqu.dxtcr delincated
the reference specificat ion: & NRCinspectors also noted tha
the PO invoked no QA rcquircmcn.'Zﬁﬁljax‘(cxccp repetition of
L fccrtif;cat:cn;‘ and that

d l

The inspectors rL.zc.cd Stcne bster Engirco*xr: Cort 3

Fo hoO. 12210-30454, dJ'CJ.‘ (‘5124, 1684, for ne River Wer
cration. The technical “and’ CA}rc}uirc sonts were frccxl.rw noee
Sbhn nonengincered ltem Cata JuCCt 211%161, which descri bed tho
raterials and rpecified th ckr sranges for prefabraicated
pancls. One hour pancls and SHB”Q ‘wero ta be 1/2 ineh -
«0.12% inch and three hour ) bo;l;inch «0.00, +0.250 amc :
HPC (nspeoctors ctfor\cd a TS15ic0Cydated Forc' 14, 19B%, &
cortifica ounly a 1.00 nch minlmumithlcnnc,, for a thive hout
l'\"‘ \‘ " 4 ::‘.N

o 1R -

cou=ynche Peak 10 CFR pPart

L

oy 7
Ly inepectors found that.POS {or TU (the licenseu 1ol
e ynehee brad) appeared O inposoftwo types of additionsl
161 beyend the ncopc,ot tho.typ‘ca. PO,  Farst, utsod
b -
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invoked the safety-related QA requirements of 10 CFR Part
Appendix B, on TS1's scope. second, TU's POs imposcd a speci-
fication which appeared to impact T51's responsibilities for the
applicability of qualification test reports and inatallation
procedures to the plant {ngtallations of Thermo-lag material

Lre g

¢

1982. The PO and its gsupplenents gpecified materials and tech-
nical assistance services for a Thermo-Lag 230 subliming coating
envelope system for the Copanche Peak nuclear power pilant Tho
PO specificd that all materials and services must be 1n strict
compliance with TU Spccification 2323-M5-381, "Cable Kaceway }it
parriers," Revision 1, dated April 2, 1982, (prepared by Gibbs
and Hill, Inc.) and any gsubsequent revisions. Althcagh the spe
yfication 1s labeled wNon-Nuclear Safety Related QA Frogran
Applicable," the FO specified that "work performed herein shal
be perforrmed as applicable in cozpliance with T.5.1 Inc.'®

‘ nulivatl yuality assurance progran panual” as qualified by the
licensee. The PO also specified that “gervices shall be accom-
plished in accordance vith T.5.1. Inc.’s written quality assur-
ance program conforming to the requirements of ANSI [American
National Standards Institute Standard) NéS5.2 (and) 10CFRLO

'
[ ™1
L}

The KRC inspectors reviewed TU PO No. CPF 1557-5, dated April 19,

Appendix D ... as applicable, subject to verification by ‘
quality assurance department.” The PO stated that the provisione

of 10 CFR Part 21 may apply.

specification 2223-M5-38H placed broad regquirements on the vons
(and, in sore cases, the wyendor/applicater”). Sectiof 3.1,
defined the vendor/applicator scope to include "the design,
furnishing, quality assurance/quality centrel, and performance
testing of all materials and components required for the cable
raceway fire barriers." Section 3.3.1 required the vendor to
"guarantee the satisfactory paterial performance, and instal-
|ation instructions and procedures of al)l cable raceway fire
parrier materials furnished.", section J.4.1 invoked (without
distinguishing betweon vendor and vendor/applicator) NRC Branch
Technical Position APCSP 9.5.1, which included criteria for the
design and gqualification of fire barriers.

qeetion 3.7.1.1 of specification 2323-MS=38H required the vend
te Ysuprig docurented tests of product performance referoencing
the ~aterials woed, the type of inmstallation and the method of
Spfiivatiun ot 4 Lasis for meeting the requirements spoecificd
nerein. " Section 3.10.4 requires cubmittal for approstl of
weertitiel teut results vhich demonstrate that all tire barrace

arrarqe=ents have becen toested in accordance withH™he rreguiresent
Ltv o tpe rpevitication. Theso requiremonts contribute to the
bacis fer honconformance 91-03-02 as defined clnewhere in thin

AR Fejot b

11 ¢crercaned vt contractual right to approve documents, an

v
poydenced by A TU letter to TS] dated Junc 20, 1%KHY, subjrod
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"pHotification of Document SCAtuné?tor PO Mo, 665-71871, which
ghowed general approval of ‘six}Industrial Testing Laboratories,
Inc., (1TL) test reports; another.test report; two TSI Technical
Notes regarding thermal and dynamic loads and ampacity rating;
and documents titled, npetermination of Chloride, Fluoride,
sodium and Silicate concentrations in Thermo~-Lag 1310-1 Subliming
Coating," and “Summary of Ampacity Derating Tests." The NRC
inspectors noted, however, that TU’s letter did not address
installation procedures or drawings.

o R
By reviewing TU source 1nspcction reports, the HNRC inspectors
verified that TU exercised its contractual right to perfornm
source inspections prior to shipment, although TU sometimes
vaived that right. TU’s source i{nspections included verifica-
tion of thickness and weight mc9syrcmcnts.

The NRC inspectors reviewed a November 10, 1989, TSI internal
memorandum for PO No. 665-71871 to all quality control and pro-
duction personnel, TSI’s QC and production managers issued the
memorandum to implement an agreement between TU and TSI to add
additional steps to TS1l's inspection program. Specifically, in
addition to the normal 18-point thickness inspection of prefab-
ricated panels, the memorandum gpecified additional thickness
checks to be made along the panel cdges to identify undesirable
compressions. The veight ¢f each prefabricated panel would also
pe recorded by the QC inspector on his acceptance tag (this was
nermally a go/no go signoff). . -

W The NRC inspectors found another example of TU invoking Specif-
} {cation 232)-M5-38H, TU's PO No. 8 0029731, dated October 30,
. 1991, procured safety-related replacement parts from TS1. The PO

invoked Pre~Engincered Item Data Sheet # NESOO11, which stated in
section 1.2 that "products listed in the purchase order are iden-
tical to those products previously tested and supplied in accord-
ance with TU Electric Specification 2323-MS-38H Revision 1."

ol
The NRC inspectors noted that thae Comanche Peak slte used a
Thermo-Lag installation procedure designated as "TU Electric -
Guncrating Division, Enginoering and Construction, Construction
Department Proccdure ECC 10.07, Application of Fire Protection
Materials (for example, Revision ] dated May 5, 1989)." This
procedure did not reference any TSI documents, but did reference
licensee drawings for Thermo-lLag installation details. Thus,
despite the wording of specification 2323-M5-38H, the NRC insprc-
tors saw no cvidence that TU relied upon TS! to quarantee the
completencss of TU installation procedures. lMowever, the inspec-
tors did net review site records that might clarikly this 1usuc,

3.%.3 Certificates of Conforeanca (COCs)

The typical COC stated vehis will cortify that the materials
listed anove (or below) under purchase order number = mect

10




Ve
r61‘s manufacturing and h.ittcn quality control especifications.”
The COC also listed the ratcrlala shipped b%;-Ar} product typc
quantity, ani batch or lot’ FJW?er, date; t\ of lading number,
and truckline Fach COC was' signed by *-I'n ranaqer of quality
control Many COCs nan ved TSI QA tsnual and cited a s{v‘a!;k
! controlled copy that had been issued to the customer or C¢
| manche Peak only, the COCs generally stated that 10 CFR Part S
i ppendal x B r ANSI N45.2 ,ili(}d‘
. it

9% A
Kial
The NRC inspectors observed numerous var.ations of the typical

The e insg !
coc format. Often the materialg were certi fied as being iden-
tical to those that had been (daliflpa.‘tn*tcatcj (although the

' tests gqualified only specific ct nfigurations). Some COCe named
specific criterion lw:v~c'.9, guch as ASTM Standard E 119 and

. American Nuclear Insurers (A.I) Bulletin 5-79, with words such
as, "when used in appt ved configurations Additional standarad
addressed in this manner were ASTM E 84, ”&;:!ago Burning Chara

- teristics of Building Mat erials,™ ANSI A2-1, and NEC Regulatory

- Guide (RG) 1.36, “Wc'%“'a.lic Therpal Insulation for Austenitic

‘ Gtainless Steel.” Some cocs stated that the requirements of the
PO were met some stated, unucr "product description,” a 1.00

K inch minimum thickness 1OF thrco hour pancls.

: 761 alco provided some Ccrti!icatcs of Analyscis. Those observed

1 covered density, pH, and cometimes leachable chloride content fcot

i material batche TSZ’L QC panager told the NRC inspectors that

l To1 discontinued chlor de analysis of Thermo-Lag haterial on

A noverber 20, 1989, IL.A4Je the leachable chleride limit never

: approached the 2 pprm limit spc:ificj in RG 1.36 Since that

: date TS1's COCs and COAs have not syo ified individual batct
chioride tests, and TSI now recoamends that customers {esirir

o3 T
W

t {rom ang.“cr gource.

1 Oy - 6§ 2 e e Wi { !
y.6 On-Site Respengsibilitlies

y.6.1 Discussions with TSI personnel

T51 usually contracts to perform on-site training of installat)
and quality control personnel provided by the );'v'rrv TSL i
formed the HRC inspectors that it does not perfor inspect, ¢
approve installation vork. Occasionally, as at trp WiP~2 and
comanche Pea¥x plants, TSI personnel have been on-site for cumuia

tive periods of more than a year. TS1's QA rana7cr noted that
such extended residence wWas sometimes the result of a licensce
ensucing that a TSl repres sentative would be available for trair
ing scveral groups of cra{( spersons, and that the representative

might perform additional duties such as invent®fy monitoring 1t

this regard, the NRC Inspector noted in the WHP-2 file an inven-

tory list signed by the representative wvhose living expenses wer
\

billed to the licensee over an extended period
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51's QA procedures provide for the position of Manager of Field
gervice Operations, whose responsibility {ncludes "exercising
technical contrel over product application activities at the
client nuclear plant site” (procedure NQAP J-1, gection 3.J3.3;}.
TS1's QA manager stated that TSI has never had a field mervice

manager. J;QAgﬁr. g

T&] regards training as a best-effort activity. Although train-
ces must pass a test, TSI gstated that trainee retention 1S beyond
TS1's capability. TSI stated that personnel to be trained are
normally experienced in heating, ventilating, and air conditjon-
1ng (HVAC) installations, Often on newver plants they arc the
personnal who installed the plant HVAC, penctration seals, and
pipe wraps. Although TS51 stated that mpany were journeymen and
master craftsnen, TSI does not gcelect the personnel ot specifty
gsejlection criterla.

ﬂég&n;g

or tc

\
)
ne

The documentation of TS1'’s on-gite training is poor. ¥r
the inspection TSI provided to the NRC a two-page traini
outline that contained no installation information, but merely
named various applications (such as *prefabricated panel design
for junction boxes = installation of one hour fire barrier
design"). During the inspection, the TSI QA mpanager provided a
new informal "Applicator Training Progras Lesson Plan." 1In
addition to simply naming the applications covered, the nev plan
alsoe nared aspects of ecach {nstallation (such as "spacing of tic
vire, banding and f{asteners” and "joint filling and sealing"”)
T61 st 11 pruvides no written training documentation covering

comcert such as those noted in the following paragraphs. The
TS1 ition is that the customer’s {nstallation procedures,
supp.emented by hands-on training of customer~-selected pe-nonnel
in the ' eneral nature of Thermo-lag 330 installations and the

stomer’s QC inspection of the plant installations, should be
suff,cient to ensure adeguate installation.

‘.r.f‘ ‘:
T61 rcutinely supplics customers with TSI Technical Note 20684,
w,,ermo-Lag 330 Fire Barrier System installation Procedures
Manual - Power Cenerating Plant Applications.® The latest
version i1s Revision V, November 1985. This document, and 1ts
predecessors, were approved for insurance purposes by ANI TS
ctated that the document has not been revised since ANl suspended
1ts approval activities. However, as a result of discussions
with the NRC a new revision {s scheduled for issue by January Jl,

1452, Examples of planned additions cited by TSI were specifying
curing time, redefining how to scal jointe and cut the stress
csrin, and adding a note to wear goggles. -y

141 personncl characterized Technical Note 206B: as a generic
dncurrnt, Aanu frequently referred to it as an application gquide.
Ts1 stated that architect=engincers or licenscces provided the
plant=specific installation manuals., TSl might be asked to cor-
ment on a pkant-spccxfic manual, and would cemment on whethuer a

12



A’hi ";‘.‘,"}f.’.
g
oo N L
AT
configuration had been tested LTSI stressed that this would be
an opinion, not a rvsponsibility{'evcn {f a similar configuratio
had been tested, analysis vould be required. TS! considers Tech~
nical Mote 200484 to be accurateZand as complete as necessary
when supplemented Dby training of competent crafts personncl.

2R .
The NRC had previously informed TSI that Technical Note 20684 did
not cover certain important {nstallation characteristics, such as
which side of a panel should be scored or v-grooved for bending
when pre-buttering would be necessary for joints, and the maximur
allowable thickness of material. - TSI responded that these
matters were all covered in hands-on training During this
ynspection the inspectors noted a deficiency in Technical hott
20684. The second and third pasragraphs of Section 1.0, page
ies that scered corners and joints of Thermo-l.ajg
panel sections are to be filled with trowel grade material altel
the panc)l sections are tied or banded around a cabic B
However, at that stage it wvould be ippossible to fill the scams
with trowel-grade material. These types of deficiencirs
plant i1nstallation configurations that may not be represcente
cuslification type test specimens,

.

11-2, speci

m O "

Cyod
ey

3.6.2 PO Requirements for on-Site Responsibilities

s NRC inspectors’ review of files for the six plant sites gen-
erally supported the position presented by TS1 personncel 1'0s
vere nor-safety related and contained no QA or QC reguirerents
for on-site work; often the PO specified that site procedurcs
wouild govern, Certain POs for Comanche Peak were particularly
lisiting, containing statements such as "neither TS1 nor the 7
joaned employeces were providing engineering services in connec-
tion with the work of the loaned employees, and TSl had no
responsibllity or 1iability for the {installation or design of
Thermo-lLag material." Some POs gpecified additional requirements
{or ¢n-site assistance by TS51,.88 described below.
L R

a¥%, TU PO No. CPF 1557-5, dated April 19, 1982,
ments specified both paterials and technical
he PO specified compliance with Cibbs and Mill Cc
23-M5-38H, "Cable Raceway Fire Barriers," MNon-
safoty Rclated, Revision 1, dated April 2, 1982, and an;
sions. Paragraph 3.3.1 required the vendor t<
factory material performance and i1nstallatioun
| procedures for all cable raceway fire barriur
anraph 3.10.4 required the vendor to sub=il draw-

and procedurcs with its proposal, tol APProva )
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brer Wik, PO Lo, 3115 dated July 28, 1982, specified Lraining

porvices it alco required that the TS! technical service repr
fentatsves "shall assure the racevays coated with Therma-Lag et
Lhi; poquiresents 48 previously tested (sample artaicles) by 73}

Ipe.™ 1% also specilied 751 support of the owner's commitmont

13




'r‘t.- v k“"
to ANl with respect to the usc'or Therne-lag materiais, and
daily working direction would be’ prOVl jed by the owner's
lll construct ion manager. There vero no QA or QC requirecents

Also {or wWhP=-2, Contract No. C20610, as proposed to TSI an 198¢
required TSl "corporate a;pro‘al of specific configurations of
Thermo=-lag application to steel penetrating the fire barrier t
ASSUre ~pliance with t(";‘.cd configurations” and to “"perlorr
reqular inspections of nstallation and provide Certificates {
formance % "‘rcc-'avr' fire protection requirements at t e
nletic ~{ installation." TS1'’s June 10, 1986, letter U«
wI'FPSH , the {ollowing exceptions: "TS]l is not an appri
authority for Nuclear Power Genera ating Plants TSl will providc
revover. a Certificate of Conformance, when regquired, with regard
t compliance of the installed configurations with 0 [
previously tested” and "Regular L.{C -tions of the installati
sn be provided by our field gervice engineer while onsite 3t
WPPSS A Cortificate of Conformance can also be provided to t
est o ¢iqurations following procedures delincated in TS51's
Juality Assurance/Quality control Operating Procedures Manual
r{ter the completion of the i:' allation, additional inspections
can als be arranged in accerdance with a mutually agreeat 1¢
conedule and at our standard Fleld Service Engineering rates
WPPSG's letter to TSI dated June 13, 1986, transmitted ar
06 ted 1inal of the coentract, and stated that the 7T
except wore acceptable and TS1's letter would be ¥ tained
thi ~tract {ile along with the unmodified contract Thest
- 2 pr . sions, if implemented, appear to comprist limited
except t re1's general policy limiting on=site Supj re
Far € suchanna, Contract No. 8856-F~-56718, dated October 1
1981, specified that a TSI field service representative would b«
reguired on=-site for approximately 12 woeks., Schedule A to
echnical Services Agreement 8BS6~-FTSA~22, dated November 12,
1981, specified that TSI pust "provide all necessary technical
and professional services required to support and document the
installation of" TS1's Therso-Lag 330 subliming coating system ofr
clectrical race~ays in accordance with Bechtel Technical Specilti
y 1 f gLe-F-F6), Revi:ion 1, dated Movember 12 1981 yched
A Als reavired TS1 to furnish “all personnel and test equipment
ne ATy 1A jocument and monitor th- application of T.5.1
ir ‘g QA/QC progranm and application procedures.” The KRG
napRctors red that Section D.1.(b) of Schedule A 1dentific
151's o4 program manual as the napplication pracedures.™ Th
only QA requirenents werce for TS1's program
.
TA1s GA ranacqer stated that TSI did not supervisce or perlorm an,
tquality ~+rol functions or installation at Susguechanna. Thi
HE? inopoctors found on \ly one invoice, Number 15-10& dated Loves
w15, Yaed, tor {ield services; the span was 12 days Althoug?
the invuice did not indicate what servicesn wert provided, TuLl'

GA PAnLnRer st yted that the service was Jimited to training OfF




(.*,, F '"
setting up spray equzp"cnt and Ongtho proper method of
Therno-.Lag on stress skin. Tho‘contract also stated
~arranty clause that the tu)er‘assumcd all responsibil
x.9>u ror proper application, cafety, and use of the r

1

pased on t%;? 1*fhrration, tﬁc NRC > ‘inspectors concluded
181 role at the Susquehanna site “appeared to be limit
safety related tr a.rxn] fc*Vlccsfﬁy
& ‘””Fw’b\r(
:ﬁ'ud']', PO Q. 718,‘5:.)'87.493, dated FDL"\J.\Y)'
International Corp. specified field secrvices
cquirements. Danjel was: ithe censtruction c€o
igh documents indicated that Thermo-lag instal
y rhr{frrcd by Owen-Corning Fiberglas Corp.,
¢ cting .crvzcc" «“mg1 furnished an inst
T¢ Technzcal bu.e 11266 titled "Installa
; ndy Access Designs' of the Thermo-lLag
S,J.o~r" to Unien Llcbtric Co. (the
n installing Thermo-lLag materials
(the architect~engineer) personnel
mumtor frea 11266 to C-1001 ar
an thc procedure. Daniel Ficld
247-E,inc orporatcd a marhoc
ot e =h rad been reviewed and signed
March 1984.  Bechtel indicated the
varch 20, 1984, by initialing the cha:
guide and the approval block of the FC
ted that TSI's role in producing this
n ranual remained advisory, and TSI did
ity for the manual's application, as desc

e La

1
4
n

ah

e reviews and discussions with TS

e NRC inspectors concluded that T
ractwal rcqqizcucnts for on-site

ar pswer plants reviewed dur.nd th
nort actually provided, as os*:xto”
oH full installation responsibilit
contractors. ‘SI clcarly rc,.“zc
case TCl's role.”
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netalla N lacked considerable detail
ation; 1 stated that it accepted only an advi
ne qualx'x\at‘on tests to plant instailations,
v \wng provided by TSl was not documented; TO
j for the selection of installation or sit
.onnel: and TS1 did not appear to be involved
ining the inspection personnel received any trn;n‘
11 ¢i1d not appear to exercise control over inustal
130 {ire protection systems except for the raterial

cn
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U
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1.7 _Qualification Type Testing ¢+

G oAt

ASTH E 119 fire endurance gqualification type tests had
per{crned on scveral Therpo=-1ag®330 installation design: W
and cisesherce. This inspection only addressed testing at o
which is performed under tiho observation cf Industrial Jestirs
Laboratories, Inc. (ITL) as_'addressed 1in Section J.B of thiv
inspestion report. The NRC *inspectors did not witnesoc an,
aqualification testing. TSI pcgsonncl described teost pregp v

>

rions as fcllows. .Jiﬁf
' "l;"‘(.'.-‘
F i Ve
fithes the custormer (licensce Or architect-enginect
crepares the test plan., 751 and the customer also Joiu:”.
Ll .

guratal Jdesign of the test specimen and the location ¢!
couplecz. The test pian does not give full details of the té
specimen construction; as-built information may be shctohed
she daily work sheets f{or the test. TSI personnel staled
rrior to 1966 ANl approved the test plans, witneszed the 2
speciren construction and installation, witnessed perfornance
the tests, and approved the test report for insurande puij of
custerors have also witnessed testing.

Ay 5 K
The test speciren is assexbled by & TSI crew of manufaciuring
personnel assigned to the test, using paterials selected tro-
Ch-approved inventory (which norsally is quite s=all, sinve r©
terials are basically mixed and fabricated to order) e 412
ie rade to select werst-case Or other specific charactoerint.
~21 L.:lde the test specimens in a small arca near the tes
nace. TS8]1 maintains curront calibrations of data locuainy .
conts. as deecribed in the QA program section of this in: pe. s
report (secction J.4). TS1 has two furnaces. Usually the ot
ard tetter-instrumented furnace {is used for nuclecar teo?

cestion 3.8 of this inspection report describes the LFED invj

ror's revies of two qualification test reports, datcd 1987 a-
1960, Neither test plan fully described the design of thw o
specimen. For example, only a . few dimensions were speciiicd,
{i1lirng of joints was not described in detail. Somc, but not
all, of the omitted {information was provided in as-built speci
dercriptions in the daily record sheets appended to the tent
repert. Criterion V of 10 CFR Part 50, Appendix B requ:iren t
activities affecting quality be prescribed by dovurcnted an t
s jene cr fprocedures. For safety-related procurersent:, 0.
vaslure to adequately specify specimen constriztion an th

({1535 160 trct plans forms a portion ot loncon. or=an. e

‘.1 wisw has periforned anmpacity derating tosts b I Gl T
4esiancd the tests and supplied the cable sarvigl o
perterss boumiasaty derating calculations, but wador o e
cortract tror Culf! States Utilities is arrangina tor

5 . se, perture then,

16




o G

o

Y "™

0o

“

1

con 1..
>

® At
Lal

syt

'sLoem

cn

ntains a )2t te
L and others oologically in a fi
indussrial e
has stated that 9 type qual‘...
hermo-Lag '”J.aila,iqg gn specimen, have been
the independent B8uspll ¢Bindustrial Testing
. 1nc, (1TL) of St ,Loui Forgexample, a TSI d¢
ed "Synopsis on thesd 0 Firc Barrier S
r Conerating Y:ant,Applicqg'o 10} February 1987
rnd references variousgrestsiNglt :aYCJ the fo!l
~ent regarding firc£6fdu*aW"c testsjon page two:
were performed underjtheksy pcrvi ion and total
1 accepted third ;arty‘iin“cwcﬂdcnt testing labe
etrial Testing Laboratorie who also publi
results.” e
‘IRNAL d [
rder te asscss the SCOF { ‘fefforts, the ki
rviewed an ITL rc;rcscntabl 6§Ka7p'o essional eng
with T51'sc presidenty Althotgh'it has not per
jor of rance tests RITL ha”f_g_fj_”:d_u"*cd nuncrous t
1ing flare tests, forfajwide varietysof custoners.
cd Thermo-lLag material f‘c;':z‘:é:"'fupa"c applicaticns
ITL is listed on¥TS1aS Approved \Vendor List t
snce history, with n§:r_59£d o! anvaudit. Criter
FR Part 50, )~.;:;(::':'Jxx‘}iﬁxt;£_qy'i_ tha. activities o
ity be prescribed L;anqugn d in;truc.xc's or [
cafety-related p:ccurc;cnts?ﬁTs 14sitailure to aud
tion of h;'r;n{cr:angcv91f01ro 'i a
- AN ! ,g;
151 president stated,tha .3E;gn, ral agreers
specifics rates !:'Jf.?pot WOIKESCOPE L Criterion V
co. appendix B requiresythat activities affectun
cribed by CO~.‘Cﬂ:CdIiHbthBEE_Oﬁgbe,prO"CJ«?‘c
ted procurenants, TSIys {giyurc‘to ‘contractually
e role in fire endurance qualitication tests forre
nconfornur.ce 91-01{02T%£ #“ nﬂ”
does not participa e“in prcparation or ap; roval o
, the design of the test: ;pccinen, or the locatic
lee 171 docs not witnessitherconstruction of tt
imens, and at Tsl's option;may,or may not witness
of the speciren into thc’{urnacel‘ The 1TL rept
wu trat he doct not conpard}&hc test speciren di
test plan or daily uo.?ichcota?ySXTL also decogs no
Lration recards {or the tosts in'trurcnuauxf".
4 oty o
. role is observing the) actual performance of the
reprosentative stated that ho rcviewa the craiter.
uding the test plan, discuusos the text with the
r Lo ennure ,'1crg(andinq vitncasca perforrant
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