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FROM: 3Nos'ephM.Ulle, Reactor Inspector, TSI

Investigative Task Force Member, OI:RIII

SUST. ECT: REPORT ON TECHNICAL ISSUES REIATED TO THE
THERMO-LAG FIRE BARRIER SYSTEM

lOn February 4, 1992, members of the Thermal Science, Inc. (TSI)
Investigative Task Force conducted investigative interviews
relative to the Thermo-Lag 330-1 Fire Barrier System. During
these interviews, the task force members were provided
information that raised new concerns on two facilities regarding
their (Washington Nuclear Project, Unit 2 (WNP2) and Comanche
Peak) compliance with 10 CFR Part 50, Appendix R. In addition, I
other technical concerns were raised during an investigative task i
force visit to WNP2. The concerns identified during the

,

investigative task force visit were discussed with Mr. John
Hanson while onsite and again on February 18, 1992, during a
telecon discussions between Mr. Hanson and myself. I emphasized
to Mr. Hanson that fire barrier configurations found to be
inoperable require interim action in accordance with plant ;

technical specifications or administrative procedures, as
applicable. These concerns are described below:

Washincton Nuclear Proiect. Unit 2

During an investigative interview, task force members were
informed that WNP2 Thermo-Lag Fire Barrier System configurations
deviated from the TSI manual, "TSI Technical Note 20684, Thermo-
Lag 330 Fire Barrier System Installation Procedures Manual -
Power Generating Plant Applications." The task force members
were told that according to the TSI installation procedure, the
prefabricated panels were to cover all four sides of the cable
tray. However, the task force members were informed that in the
cable spreading room, the top portion of certain cable tray panel
configurations were not always installed but that the uncovered
tray areas had been filled with trowelable grade Thermo-Lag
material to 1/2 inch above the top of the tray cables. This
included a cable tray designated Division 2, which WNP2 has
designated as the division to be protected by a fire barrier.,The
task force members were informed that the cable tray loading
varied and the cable trays could have been filled with
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E Thermo-Lag material that exceeded the 1/2 inch thickness. The
: cable tray loading may include power cables, which would have
j ampacity derating considerations potential.ly not evaluated by
; WNP2. The task force members were concerned that excessive

amounts of Thermo-Lag material may adversely affect the seismic
: and cable ampacity derating factors used by the licensee for
; cable trays that are less conservative than had been previously
F calculated. The cable ampacity derating issue has particular
i importance since the licensee had previously informed the NRR
. Technical Task Force (reference memo dated December 11, 1991,
! L. Plisco/S. West to F. Miraglia, " Fact Finding Visit to
( Washington Nuclear Project, Unit 2") that the WNP2 design does
i not include sufficient margin to accept additional cable derating

without adversely effecting cable performance.
,

i While onsite at WNP2 on February 6, 1992, the task force members
observed Thermo-Lag protected cable trays that were covered in;

'

the top portion of the trays with trowelable grade, spray-on or
roll on Thermo-Lag materials. These cable trays were located in

. the cable spreading room. Without a destructive test or further
1 review of licensee documentation, the task force members were
i unable to determine the adequacy of the material thickness but
! believe further review is necessary,
i

} In addition, other Thermo-Lag protected cables in cable trays !
#

considered intervening combustibles (cable jackets) were also
: covered with the Thermo-Lag trowel grade, spray-on or roll on
! material. As noted above, excessive amounts of Thermo-Lag
! material may adversely affect the seismic and cable ampacity
| derating factors previously calculated. These issues need to
i be reviewed by appropriate NRC staff.

!
'

In another instance, the task force members were informed of
Thermo-Lag installers deviating from the TSI installation
procedure for the three-hour Thermo-Lag fire barrier system. It
was described that the installers placed scrap Thermo-Lag panelst

i of various sizes on top of pre-installed cable tray one-hour fire
i barrier panels, then troweled around the scrap material and
j covered the entire assembly with an additional layer of stress

skin. The task force members were told that this occurred in
i locations where multiple cable trays were grouped in a vertical

configuration near each other. The task force members were
concerned that the above described as-built fire barrier,

; configurations were not substantiated by either fire test or
engineering analysis.

During the WNP2 site visit, a Thermo-Lag Fire Barrier System.

installer involved in constructing Thermo-Lag fire barrier
,

assemblies during plant construction was questioned about the
a above claim. The installer indicated that approximately l' X 3'
4
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scrap Thermo-Lag Fire Barrier System prefabricated panel pieces
were pre-buttered and installed on top of pre-existing one-hour
fire barrier panels to complete the construction of three-hour
Lfire barrier systems. However, he commented that he was not
aware of any smaller scrap Thermo-Lag pieces being used to
complete fire barrier installations.

In addition, other technical concerns were observed during the
WNP2 site visit that included the following:

On the 572' elevation of the reactor building, structural*

steel supports that support Thermo-Lag fire barrier systems
'

were unprotected, and therefore, exposed to a fire. In a
TSI letter of October 5, 1991 to the NRC (Page 5), the
vendor specified that all structural steel supports forming
a part or supporting the Thermo-Lag 330 Fire Barrier System 1

should be protected to provide fire resistance equivalent to |
that required by the barrier.

|
i

"V" stiffener ribs on one-hour prefabricated panels located*

in the cable spreading room were observed to be oriented in
the perpendicular and parallel directions along the bottom
section of the cable trays. TSI Technical Note 20684
installation procedure fails to address this detail.

#However, the NRR Technical Task Force identified that the
Comanche Peak installation specification required the
prefabricated panel "V" stiffener ribs be oriented
perpendicular to the cable tray on the top section to
prevent sagging, and parallel w'th the tray on the bottom
section (Reference: L. Plisco/S. West memo to F. Miraglia
dated December 24, 1991 (Page 8), " Fact Finding Visit to
Comanche Peak, Unit 1"). In addition, the Thermo-Lag Fire
Barrier System installer interviewed on February 6, 1992,
also confirmed that the "V" stiffener ribs were suppose to
be perpendicular to the cable tray for the top Thermo-Lag
panel.

Stress skin and "V" stiffener ribs on one-hour prefabricated*

panels also located in the cable spreading room were found
on the outside rather than on the inside. Sections I.B.I(a)
and II.1.1.2 of TSI's Technical Note 20684, Revision V,
specifies that stress skin shall be on the inside. With
regard to the "V" stiffener ribs, as mentioned above, the
TSI installation procedure does not address this detail;
however, information learned from the above mentioned
Thermo-Lag material installer during the WNP2 visit
indicated that the ribs were supposed to be installed on the
inside of the fire barrier.

,
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During an investigative interview, the task force members were
informed about a TSI Flexi-Blanket thermal barrier material being
used to satisfy NRC fire protection requirements that was not |

4 known whether fire test data or adequate engineering analysis |

: existed to support as-built configurations. These fire barrier j
configurations were described as Flexi-Blanket material wrapping

.

' groups of cable trays and cabling in various locations of the
plant. No further specific information was attainable during the ,

!
! interview.
i
~

I recommend these issues be transmitted to Frank Miraglia, Deputy
Director, Office of Nuclear Reactor Regulation, for his referral i*

to the appropriate NRC review organization. |
! |
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ORGANZZATION: THERMAL SCIENCE, INCORPORATED.

ST. LOUIS? MISSOURI

REPORT NO.: 99901226/91-01

CORRESPONDENCE Mr. Rubin Feldman, President
.

ADDRESS: Thermal ~ Science, Incorporated
!2200 Cassens Drive

St. Louis, Missouri 63026
1

ORGANIZATIONAL Mr. Rubin Feldman, President I
CONTACT: (314) 349-1233- i

NUCLEAR INDUSTRY Thermo-Lag fire barrier materials and related
ACTIVITY: installation training services |

INSPECTION December 16-20, 1991
CONDUCTED:

SIGNED: 8 b
Richard C. Wilson, Team Leader Date
Reactive Inspection Section No. 2
Vendor Inspection Branch (VIB)

)
OTHER INSPECTORS: Randolph N. Moist, VIB

APPROVED: Mc,- U 3 /h . *

o- Chri Q .p anDenburgh, Chief / Date
ReactivF Inspection Section No. 2
Vendor Inspection Branch

INSPECTION BASES: 10 CFR Part 21, 10 CFR Part 50, Appendix B
and 10 CFR Part 50.48

,

INSPECTION SCOPE: To review Thermal Science, Inc.'s program for '

supplying Thermo-Lag fire barrier materials |
and related services for fire protection

.

applications in nuclear power plants |
- |

PLANT SITE Numerous. |
APPLICABILITY:

Y
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1 INSPECTION SUMMARY fGf

* .:,
1.1 Nonconformances ,

w;.
1.1.1 Nonconformance 91-01-01 (Ocen)

Contrary to Criterion V, " Instr ctions, Procedures, and Draw-
ings," of 10 CFR Part 50, Appendix B, Thermal Science, Inc.'s
(TSI's) documented instructions <and procedures used for NRC
licensee purchase orders invoking 10'CFR Part 50, Appendix B, did
not require maximum weight and minimum thickness measurements of
prefabricated panels and conduit sections during final inspection
(Nonconformance 91-01-01. See Section 3.3 of this report).

1.1.2 Nonconformance 91-01-02 'focen)
-'d..

Contrary to Criterion V, " Instructions, Procedures, and Draw-
ings," of 10 CFR Part 50, Appendix B, TSI failed to comply with
its documented instructions and procedures when conducting tests
intended to qualify fire barriers for commercial nuclear power
plants. (Nonconformance 91-01-02. See sections 3.4, 3.5, 3.7,
and 3.8 of this report.)

2 STATUS OF PREVIOUS INSPECTION FINDINCS
,

The NRC had not previously inspected TSI.

3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 Entrance and Exit Meetinos dr.
. Wi

In the entrance meeting on December 16, 1991, the NRC inspectors
discussed the scope of the inspection, outlined areas of concern,
and established interfaces with.TSI's management and staff. In
the exit meeting on December 20, 1991, the inspectors discussed
their findings and concerns with'TSI's management and staff.

3.2 Inspection Scope

TSI manufactures Thermo-Lag patented heat blocking and fire
retardant materials. Major applications include aerospace, oil
drilling, commercial nuclear reactors, and tank cars. TSI
employs between 50 and 100 personnel in a 60,000 sguare foot
building. Commercial nuclear power plant sales grew to about
half of TSI's business in the mid-1980s, and have declined to a
very low current level. Only the Thermo-Lag 330 product line is
supplied for commercial nuclear plants, usually in the form of
panels or pre-cast conduit sleeves and trowelable mastic. TSI
performs on-site training and certification of installation
personnel provided by the licensees. TSI also supplies fire

2
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endurance qualification and'ampacity derating test reports, and
installation procedures manuals!9

?bky;u.
The NRC inspectors reviewed TSI(s program for supplying Thermo-
Lag 330 materials and related services both generica11y'and
against the requirements of numerous licensee purchase orders.

~

The inspection was restricted to' documents and personnel at TSI,
and the inspectors did not review any site documents.

b 9; ;
../3.3 Manufacturino Process

j:%g/S.
TSI mixes Thermo-Lag 330 materia'l,'in batches of 20,000 pounds I

maximum, with 10,000 pounds. typical. Material is mixed for ,

specific orders, rather than to] maintain an inventory. Tests
'

performed on each batch of material: include a drop test and a |

mandrel bend test which verifies 1that a thin sample is essen- |
tially cured within 72 hours ath77'T and 50 percent humidity.

'

The bulk material is loaded ~into: drums or five gallon pails !

labeled with batch tickets that?are coded to show constituent
materials. TSI either ships the~ containers of material to a .

Iplant site, or uses 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 in-process moisture measurements. The measure-
ments are performed on a sample?of panels using TSI Test Pro- ,

cedure A-29, Revision O. A moisture content of less than ten I
*

pe,rcent is required. Although:the' procedure's purpose states
that it applies to panel coatingsi_TSI's QC manager stated that ;

it is used for Thermo-Lag 330 panels. Numerous thickness meas- '

urements are made after drying and before final QA acceptance i
testing. High and low spots.are! corrected. ;

W @$% |
,

Minimum thickness limits for panels'and conduit sections are )
0.500 inch for a one hour fire rated panel and 1.000 inch for a !

three hour fire rated panel. tThese thicknesses are intended to
provide the minimum mass of material necessary to ensure the fire
rating of the panel. Maximum thickness is not usually specified
in Purchase Orders (POs) and is not usually certified, even

|
though an overly thick section could affect ampacity deratings.
TSI provides customers a weight sheet dated June 7, 1986, with
guaranteed maximum weights for prefabricated conduit and panel
sections that can be used by the customer for seismic calcu-
lations (such as cable tray hanger load). The maximum weights
for flat panels are 3.5 lb/fta for a one hour panel and 7.0
lb/ft2 for a three hour panel. Minimum weights Jgy not j
guaranteed.

|
1

Thickness is verified using TSI Test Procedure A-33, Revision 0,
which specifies 18 measurements per panel. Weight is verified
using an unnumbered TSI test procedure titled " Panel Weight
Determination." Even though TSI performed thickness and weight

3
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measurements to TSI test procedures, the NRC inspectors found no
procedure requiring performance of the measurements. TSI's
president and QC manager stated.'that they were not aware of any
TSI procedure that required that thickness and weight measure-
ments be performed. These values are important to safety because
thin sections may not provide assured fire barrier capability,
and overweight sections could exceed cable tray and conduit
support capabilities. Criterion V of 10 CFR Part 50, Appendix B
requires that activities affecting quality be prescribed by
documented instructions or procedures. For safety-related
procurements, TSI's failure to specify a requirement for per-
forming thickness and weight measurements is designated as
Nonconformance 91-01-01. jf-

TSI's inspector signs off on the maximum weight and minimum
thickness verifications on a form titled, "Thermo Lag Prefab-
ricated Panel O C Form." The material batch number and stress
skin lot number are written on the panels and on tags attached
to the panel stress skins.

The NRC inspectors reviewed shipping invoice No. 18802 under
Texas Utilities (TU) Generating Co. Purchase Order (Po) No.
665-71871, Supplement 10, dated December 7, 1989, f or Thermo-Lag
prefabricated panels without the normal stiffener ribs. TSI
personnel stated that panels without the ribs are intended for
use only when attached to steel ctructural supports in the plant,
where the stiffening capability of the ribs is not needed. No .

records of other shipments of panels without ribs were observed
by the inspectors.

The NRC inspectors asked about a " cure accelerator." The QA
manager advised that an accelerator is available which promotes
early mechanical setup and is useful in cold weather. The j
accelerator actually does not affect drying or curing. Like the
Tnermo-Lag 330 materials, it is water-based. TSI does not use
the accelerator in poured panels, but it can be used in spray or
trowel applications and has been provided to customers. TSI's QA
manager stated that an Underwriters Laboratories Inc. (UL) fire
test showed that the accelerator has no adverse effects. TSI
stated that UL fire tests also showed no problems with the
topcoat material that TSI provides for weather resistance. The
Nhc anspectors did not review the UL test reports or form any
conclusions regarding the use or effects of the accelerator.

ine NPC 2nspectors asked how the six month shelf life is estab-
1:shed for bulk Thermo-Lag 330 material in containers. TSI's OC
a r.a ge r stated that the bulk material's shelf life * starts on the

ai, the material is shipped to the customer. The policy in to
nut ranufacture any material with shelf life limitations unt i l a
m u t t, w r order is received. TSI can perform thermogravimet: te
.ma cuts on samples returned by customers to determine it the
rster.a; in still usable, because the subliming material has a

\
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relatively low volatility temperature. TSI's Bills of Lading
specify that bulk material must;be stored above 32'F and below
100*F at all times, and shipments,.are accompanied by a pail
containing a temperature recorder.N._,

ggp/
The NRC inspectors showed.TSI',s'QA' manager paragraph 6.5.6 of
TU's Comanche Peak nuclear' plant procedure ECC 10.07, Revision 3,
dated March 5, 1989, regarding!the plant's criteria for repair of
surface cracks or pinholes infprefabricated panels. The only
criterion listed was for thelvidth.of the defect, with no repair
required for less than 0.05031nchG. Surface patching was speci-
fied for larger cracks or holes M There were no depth or length
criteria. TSI's QA manager could not provide a basis for this
procedure. He indicated that the paragraph needed more context

i

to be meaningful, including ~the' definitions for surface cracks !

and pinholes. The inspectors'did not pursue this matter further.
- %9 '

3.4 ouality Assurance Procramfg}..,

wm;
TSI'S Nuclear Quality Assurance.]QA) Program Manual, Revision X, I

~

dated January 12, 1987, governed its 10 CFR Part 50, Appendix B,
quality assurance program.mTSI Quality Control Operating Proce-
dures Manual, Revision X,. dated September 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 materials.g.g- a

m py 1, , ,
TSI has applied its Nuclear' QA' program to all Thermo-Lag 330

|

materials shipped to commercial nuclear power plants, regardless
of what QA requirements were specified in the PO or whether the
procurement was by the licensee or by another party. TSI
personnel stated that the principal improvements related to the
nuclear QA program are care'.'offmanufacture, records, trace-
ability, and material purity?%Although TSI's procedures make
provision for procuring raw materials in accordance with 10 CFR
Part 50, Appendix B, TSI personnel stated that all of their
procurements have been commercial grade.

'

The NRC inspectors verified the implementation of TSI's QA pro-
gram by reviewing selected criteria from 10 CFR Part 50, Appendix
B, including nonconforming materials, identification and control
of materials, handling, storage and shipping of materials, con-

'

trol of measuring and test equipment, and control of purchased
materials. TSI did not manufacture any Thermo-Lag 330 materials
during this inspection.

w

To verify traceability, the NRC inspectors selected batch numbers
i from TSI Certificates of Conformance (COCs) for selected materi-

als (Thermo-Lag bulk material, prefabricated panels and conduit
sections) that were shipped to commercial nuclear power plants.
The NRC inspectors traced the batch numbers back to the batch

5
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mixes, including the lot numbers'of,the raw materials used. The
NRC inspectors concluded that TSI;had adequate quality control
records and procedures for demonstrating the traceability of raw
materials purchased from suppliers used in manufacturing Thermo-
Lag 330 material. _ dQ7 .

e U$$.-
The NRC inspectors selected measuring and test equipment that TSI
used to verify the adequacy of;the' purchased raw materials, batch
samples, and finished prefabricated panels (fire endurance test
instruments were not reviewed,Texcept as noted in the next para-
graph). The inspectors concluded that TSI's calibration program,
QC records, and procedures were" adequate to perform and document
the testing. In addition, the NRC inspectors verified that the
calibration of measuring and test' equipment was traceabic to the
National Institute of Standards;and. Technology.

abo.O
The NRC inspectors briefly addressed the calibration of thermo-
couples used in American Society;for Testing and Materials (ASTM)
Standard E 119 fire endurance type qualification tests. The
thermocouples that monitor specimen temperature are replaced with
each specimen, and new units are,obtained with current supplier
calibrations. However, the'thermocouples that monitor furnace
temperatures are never calibrated after installation and TSI has
no procedure specifying calibration. Since these chromelalumel
thermocouples are exposed to flames reaching about 2000*F and
remain in the furnaces for years, their ability to maintain cali- *

bration is questionable. Criterion V of 10 CFR Part 50, Appendix |
B requires that activities affecting quality be prescribed by -

documented instructions or procedures. TSI's failure to maintain f
calibration of the furnace thermocouples forms a portion of

IQh'%@^
Nonconformance 91-01-02. ,a

The NRC inspectors asked how TSI controls the calibration of its
test and measuring equipment at~ nuclear power stations. The QC
manager indicated that TSI has no inspection function or accept-

,

ance function at any site; therefore, any TSI test and measuring
equipment at a site is not under,TSI calibration control.

The NRC inspectors verified that TSI had a nonconformance program
an place. In addition, the NRC inspectors revicued several non-
conformance notices and verified that TSI closed the notices on a
timely basis and took adequate corrective actions.

The NPC inspectors verified that TSI had 10 CFR Part 21 pro-
cedures in place and met the posting requirements of 10 CFR
Part 21. N o n o t i f i c a t i o n s h a d b e e n s u b m i t t e d t o ' M M ' s c l i e n t r..
Within the scope reviewed the inspectors did not identify any
concerns with TSI's program for satisfying 10 CFR Part 21,

1 S!'s OA manager stated that about one dozen licensees had
audited TSI's QA program. The NRC inspectors reviewed records

6
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of audits that TU performedjatlTSI between 1982 and 1989. TU's

audits did not identify anyj,majoriconcerns with TSI's QA program.
. w.

hadnotauditeditsmath.h,IN$,fbuppliers.TSI TSI obtains commer-
cial COCs and performs infraredispectroscopic analyses 'on all
lots of material purchased forlTherno-Lag 330 use. The*NRC
inspectors verified that TSI.had, receiving records, QC reports,
and COCs for the lot numbers'," selected for subliming powder and
stress skin procurements. .In~ addition, the NRC inspectors ver-
ified that a certified material', test' report from the mill was in

the data package for the lot W N'number selected for the stress skin.
'E. ,

Based on the observations reported above and the file review of
Pos for six commercial nuclear _, power plant sites, the NRC inspec-
tors concluded that TSI's QA'' program for supplying Thermo-Lag 330
material was adequate with thefexception of the two nonconform-
ances cited in this inspection ^Jreport.

U8NfQ '
3.5 Customer Purchase Order -(PO) Recuirements

c3ff#'
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 requirements discussed in the
next section. The content of TSI's Certificates of Conformance
is also addressed. 04:

~

ny,
The NRC inspectors reviewed records for all of the Pos in TSI's
files for Thermo-Lag 330 material for the following six commer-
cial nuclear power plant sites : h,.

Callaway Nuclear Power Generating Plant
Comanche Peak Steam Electric Station
Perry Nuclear Power' Plant
River Bend StationiT M E
Susquehanna Steam. Electric Station
Washington Nuclear Project, Unit-2 (WNP-2)

*. . e. ; ,
Site selection was based primarily on Thermo-Lag site problems
reported in NRC Inspection Reports, NRC Information Notices and
Licensee Event Reports. The inspectors were also interested in
whether different PO QA criteria affected what TSI supplied, and
had asked TSI to prepare a list of plants that specified various
criteria including 10 CFR Part 50, Appendix B. TSI was unable to
complete the list by the end of the inspection, partly because a
typical plant file included either numerous POs pg, numerous PO
change orders.

3.L.1 Commercial Grade PO Requirements

Procurements for the listed plants began between 1981 and 1984.
For four plants (all except Comanche Peak and WNP-2) the initial
procurements were by the architect-engineer or another contractor

7
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to the licensee. B y ,.,. li six licensees
'

, i

were procuring directl
_ he,'procurements werei

~here all of the Pos
commercial grade cxcept forIcoma|n_c_ help _ _ces); invoked 10 CFR

w
reviewed (except those fo

-'
'

Part 50, Appendix B.Y @
c ., .

n .s
The typical PO covered. ot er nd pref abricated

'' on.that the materialspanels and conduit section t
.

meet specifiedcriteria$ine SI sfQA'QC program, was often
required. Materialcertifi%t_on _ oM limited value because_

ar
the qualification type}t,e,st,sJcoy_cre bricated installation
designs, not generic mater'ial prefabricated panels and
conduit sections supplie'dlb~y)TS Othe'r76rit cria that some Pon
specified are identifiedibd1 OC discussion.

The Callaway nuclear'$%
- >-
plan rov example of a requirement

for material certification 'DaElel ifo'7T',718 6-ilS- 8 7 5 9 3 , dated
'

February 7, 1984, invoke'd echTdSpec'fi'chtion11o. 10466-E-097,
~

"TechnicalSpecificationI)o'r]FIarnish'iWg'TindInstallationoff Fire
Barrier Materials for the Standard'iTed,qsclear Unit Power Plant
4.1.bofthespecificati6h[0'T,ditYdOlito66r311,System (S!1UPPS) ," Revi'sion 1983. Section

u i~ ~611owing: "Manufact-f.

urer's certification shoiIl at7 haQbeen tested and is
qua1ified f or use as '.1'-hou n 'sted barriers by the

^

applicabic standards of c~ 'D
19 i

'

Oh February 7, 1984,The ?RC inspectors also bt n
py ~ lmanager which stated:

.

Ictter to Daniel from Thadiona
| "This will advise you}.TSI sales

tha S HERMO-LAG 330 Fire Barrier
Materials Systems meetsi(E 11 theTprerequisites delineated in
the reference specificatio[n, . tie -liRCfirispectors a1so noted tha
the PO invoked no QA' requirements on TSIg(except repetition of
the cited requirementito7s'U $ih materi'Al certification), and that
TSI'sCOCmerelycertifiddTth'5tt%jidaj{ri'als"mcetTSI's
manufacturing and written fqual''ty controlVspecifications." ,

'

*iM- .
,,W

The inspectorsreviewed3S. tone &Webste Engineering Corp. (S&W),

PO !!o. 12210-30454, datedjSIptembe' 1984, for the River Bend

S&WtionengineeredItemData};SheThe technical and Q'lr7c'u rements'were specified per
#Station. A

211T161,' which described the
materials and specified thickhie's" isn'ges for prefabricated
panels. One hour panels'and hhipchb ero to be 1/2 inch -0.00,

inspectorsobserveda"TSICOCy"dat'ed[. March
inch and three hourit beffidch 0.00, +0.250 inch. T h.--0.125

14, 1985, which::PC
certificd only a 1.00 inch'm'i iz5i ickness for a tF ee hour
pane 1. .;; ';

y, ," ~
.

POdcquireen'
% : .. &ppendix

2.,.7 comanche Peak 10 CFR Part

n r, ':M innpcetors found that*Pos for(.TU (the licensee for co-
. .m c h e H ak) appeared to imp'ose"twojtypes of additional r e.;u : r . -

~

-<n: on TSI beyond the scop 5To theltypical PO. First, TU'n im.
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! invoked the safety-related.QA! requirements of 10 CPR Part 50,

Appendix B, on TSI's scope.94Second, TU's POs imposed a speci-
'

fication which appeared toilmpactlTSI's responsibilities for the
applicability of qualification'' test reports and installation -

procedures to the plant installations of Thermo-Lag mat,erial .
',3 &l%.

The NRC inspectors reviewed;TU..PO No. CPF 1557-5, dated April 19,
! 1982. The PO and its supplements specified materials and tech-
! nical assistance services foria'Thermo-Lag 330 subliming coating

i

; envelope system for the Comanche Peak nuclear power plant. The
PO specified'that all materials"and services must be in strict

i
i compliance-with TU Specification'2323-MS-38H, " Cable Raceway Fire )

Barriers," Revision 1, dated April 3, 1982, (prepared by Gibbs i

and Hill, Inc.) and any subsequent revisions. Although the spec- 1
; ification is labeled "Non-Nuclear Safety 3 elated QA Program !
: Applicable,'' the PO specified,that " work performed herein shall I

i be performed as_ applicable in'.. compliance with T.S.I. Inc.'s 1

{ nuclear quality assurance program manual" as qualified by the
i licensee. The PO also specified that " services shall be accom-

plished in accordance with T.S.I. Inc.'s written quality assur-<

'
j ance program conforming to the' requirements of ANSI (American
4 National Standdads Institute..' Standard) N45.2 (and) 10CTR50,
j Appendix B as applicablefTsubject to verification by (TU's)...

quality assurance department."- The PO stated that the provisions:

of 10 CFR Part 21 may apply.:.{f,;- . r.. .

! Specification 2323-MS-38H placed' broad requirements on the vendor
(and, in some cases, the " vendor / applicator"). Section 3.1.1

! defined the vendor / applicator scope to include "the design,
: furnishing, quality assurance / quality control, and performance ,

#

testing of all materials and components required for the cable |
raceway fire barriers." Section-3.3.1 required the vendor to

i " guarantee the satisfactory material performance, and instal-
I lation instructions and procedures of all cable raceway fire
!, barrier materials furnished.".?pSection 3.4.1 invoked (without
j distinguishing between vendorfand vendor / applicator) NRC Branch

Technical Position APCSP 9.5.1;*which included criteria for the
design and qualification of fire barriers. )

|

Section 3.7.1.1 of specification 2323-MS-38H required the vendor
'

to " supply documented tests of product performance referencing
the raterials used, the type of installation and the method of
application as a basis for meeting the requirements specified
herein." Section 3.10.4 requires submittal for approval of
"Certifsed tent results which demonstrate that all fire barrier
arrange ents have been tested in accordance wit *N"the requirementn
c" (ne specification. These requirements contribute to the
bacic for Nonconformance 91-01-02 as defined elsewhere in this ;

incpe.;ttu. report.

1L' exercised its contractual right to approve documents, an !
evidencet by a TU letter to TSI dated June 22, 1989, subject

9
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"NotificationofDocumenkS$atus"J[orPOHo.' 665-71871, which
showed general approval ofisik) Industrial Testing Laboratories,
Inc. (ITL) test reports; anotheritest report; two TSI Technical
Notes regarding thermal and[ dynamic' loads and ampacity rating;
and documents titled, " Determination of Chloride, Fluor'ide,
Sodium and Silicate concentrations;in Thermo-Lag 3?O-1 Subliming
Coating," and " Summary of Ampac'ityJDerating Tests." The NRC
inspectors noted, however,9thatlTU's letter did not address
installation procedurer, or: draw'ing's.

4$Yd$By reviewing TU source inspe'ctio$b" ,

n reports, the NRC inspectors I

verified that TO exercised.its'! contractual right to perform i

source inspections prior to. shipment, although TU sometimes !

waived that right. TU's source; inspections included verifica-
tion of thickness and weight. measurements.

:.5WsNDI .
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 TSI's inspection program. Specifically, in
addition to the normal 18-pointithickness inspection of prefab-,

ricated panels, the memorandum *specified additional thickness
checks to be made along the panel' edges to identify undesirable

; compressions. The weight of each prefabricated panel would also
be recorded by the QC inspector 4on his acceptance tag (this was
normally a go/no go signoff).jpgg. .

rye -

The NRC inspectors found another example of TU invoking Specif- I
ication 2323-MS-38H. TU's PO No. 8 0029731, dated October 30,
1991, procured safety-relatedireplacement parts from TSI. The PO
invrAed Pre-Engineered Item Data > Sheet # NES0011, which stated in
Section 1.2 that " products listedjin 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."

:M$.QU'

The NRC inspectors noted that.the Comanche Peak site used a
Thermo-Lag installation procedure' designated as "TU Electric -
Generating Division, Engineering ~and Construction, Construction
Department Procedure ECC 10.07, Application of Fire Protection
Materials (for example, Revision 3 dated May 5, 1989)." This
procedure did not reference any TSI documents, but did reference
licensee drawings f or Thermo-Lag installation details. Thus,
despite the wording of Specification 2323-MS-38H, the NRC inspec-
tors saw no evidence that TU relied upon TSI to guarantee the
completeness of TU installation procedures. However, the inspec-
tors did not review site records that might clar44y this issue.

3.5.3 Certificates of Conformance (COCs)

The typical COC stated "this will certify that the materials
listed above (or below) under purchase order number meet

10
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' TSI's manufacturing and wr tten quality control specifications."

The COC also listed the mat'ifials: shipped, showing product type,
quantity, and batch or lotihumber;'date; bill of lading number;
and truckline. Each COC wasfsigned by TSI's manager of. quality

controlled copy that had been7(s..QA'. manual and cited a specificcontrol. Many COCs named TSI
1ssued to the customer. Yor Co-

Appendix B and ANSI N45.2j)appliedfmanche Peak only, the COCs, generally stated that 10 CFR Part 50,
$1WN?.#;

The NRC inspectors observed: numerous variations of the typical
COC format. Often the matePials?were certified as being iden-
tical to those that had been; qualification-tested (although the
tests qualified only specific' configurations). Some COCs named
specific criterion documents'Tsuch as ASTM Standard E 119 and,

American Nuclear Insurers $(ANI)? Bulletin 5-79, with words such
as, "when used in approved;. configurations." Additional standards
addressed in this manner were ASTM E 84, " Surface Burning Charac-
teristics of Building Materials," ANSI A2-1, and NRC Regulatory
Gaide (RG) 1.36, " Nonmetallic: Thermal Insulation for Austenitic
Stainless Steel." Some COCs? stated that the requirements of the
PO were met. Some stated,junder " product description," a 1.00
inch minimum thickness for'three' hour panels.;

'T OQW .
~

TSI also provided some Certificates of Analysis. Those observed
covered density, pH, and:sometimes leachable chloride content for
material batches. TSI's'QC2m'anager told the NRC inspectors that
TSI discontinued chloride ~an'alysis of Thermo-Lag material on .

November 20, 1989, because the;1eachable chloride limit neverc

approached the 200 ppm limit [specified in RG 1.36. Since that
date TSI's COCs and COAs have'.not specified individual batch
chloride tests, and TSI now. recommends that customers desiring
the analysis obtain it from"another source.

. -Qqp y?:-
3.6 On-SiteResponsibiliiiislhEf'

:%5
3.6.1 Discussions with TSI" personnel

Tjar; -<

TSI usually contracts to perform on-site training of installation
and quality control personnel provided by the licensee. TSI in-
formed the NRC inspectors that it does not perform, inspect, or
approve installation work. Occasionally, as at the WNP-2 and
Comanche Peak plants, TSI personnel have been on-site for cumula-
tive periods of more than a year. TSI's QA manager noted that
such extended residence was sometimes the result of a licensee
ensuring that a TSI representative would be available for train-
ing several groups of craftspersons, and that the representative
might perform additional duties.such as inventOfy monitoring. In
this regard, the NRC inspector noted in the WNP-2 file an inven-
tory list signed by the representative whose living expenses were
billed to the licensee over an extended period. |

11
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TSI's QA procedures provideifo eIposition cf Manager of Field
Service operations, whose respo'nhibility includes " exercising
technical control over productfapplication activities at the
client nuclear plant site".(procedure NQAp 3-1, section 3.3.3).
TSI's QA manager stated thatt,TSI has never had a field service
manager. .d .,

Xi :Y
TSI regards training as a best effort activity. Although train-
ees must pass a test, TSI stated [.that trainee retention is beyond
TSI's capability. TSI stated:.that personnel to be trained are
normally experienced in heating','.(ventilating, and air condition-
ing (HVAC) installations. Often on' newer plants they are the
personnel who installed the plant HVAC, penetration seals, and
pipe wraps. Although TSI stated.that many were journeymen and
master craftsmen, TSI does not select the personnel or specify
selection criteria. r :JJ

_:A ,

ThedocumentationofTSI'sobhsitetrainingispoor. Prior to
the inspection TSI provided tolthe NRC a two-ptge training
outline that contained no installation information, but merely
named various applications.(suchjas " prefabricated panel design
for junction boxes - installation'of one hour fire barrier
design"). During the jnspectionf,'the TSI QA manager provided a
new informal " Applicator Training' Program Lesson Plan." In
addition to simply naming the applications covered, the new plan
also named aspects of each installation (such as " spacing of tic .

wire, barding and fasteners".and." joint filling and sealing").
TSI still provides no written training documentation covering
concerns such as those noted~in the following paragraphs. The
TSI position is that the customer's installation procedures,
supplemented by hands-on training of customer-selected personnel
in the general nature of Thermo-Lag.330 installations and the
customer's QC inspection of..the plant installations, should be
sufficient to ensure adequate! installation.

d$f@.if.
TSI routinely supplies customer 55With TSI Technical Note 20684,
"Thermo-Lag 330 Fire Barrier ~ System Installation Procedures
Manual - Power Generating Plant Applications." The latest
version is Revision V, November 1985. This document, and its
predecessors, were approved for insurance purposes by ANI. TSI
stated that the document has not been revised since ANI suspended
its approval activities. However, as a result of discussions
with the NRC a new revision is scheduled for issue by January 31,
1992. Examples of planned additions cited by TSI were specifying
curing time, redefining how to seal joints and cut the stress
sk2n, and adding a note to wear goggles. ~*-

TSI personnel characterized Technical Note 20684 as a generie
docurent, anu frequently referred to it as an application guide.
TSI stated that architect-engineers or licensees provided the
plant-specific installation manuals. TSI might be asked to com-

plant-specific manual, and would comment on whether ament on a

12
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TSI tressed that this would beconfiguration had been tested'

an opinion, notaresponsibility';])venifasimilarconfiguration
had been tested, analysis would be: required. TSI considers Tech-
nical Note 20684 to be accurate,.and'as complete as necessary
when supplemented by training?of2 competent crafts personnel.

$bhTWO5U .

The NRC had previously informed;.,TSIithat Technical Note 20684 did
not cover certain important~< installation characteristics, such as
which side of a panel shouldjbe,] scored or V-grooved for bending,
when pre-buttering would be.necessary for joints, and the maximum
allowable thickness of materialffnTSI responded that these
matters were all covered in hands 2cn' training. During this
inspection the inspectors noted'a deficiency in Technical Note

~

20684. The second and third paragraphs of Section 1.0, page
II-2, specifies that scored corners and joints of Thermo-Lag
panel sections are to be filled.with trowel grade material after
the panel sections are tied or banded around a cable tray.
However, at that stage it would.be impossible to fill the scams
with trowel-grade material. 5These types of deficiencies allow
plant installation configurations,that may not be represented by
qualification type test specimenst;<

~

_ @$250||.?
3.6.2 PO Requirements for On-Site Responsibilities

W2:.; .
The NRC inspectors' review of'.' files for the six plant sites gen-
erally supported the position' presented by TSI personnel. Pos
were non-safety related and contained no QA or QC requirements ,

for on-site work; often the PO specified that site procedures
would govern. Certain Pos forcComanche Peak were particularly
limiting, containing statements ~such as "neither TSI nor the TSI
loaned employees were providing engineering services in connec-
tion with the work of the loaned employees, and TSI had no
responsibility or liability.for the. installation or design of (f
Thermo-Lag material." Some Pos_specified additional requirements I

for en-site sasistance by TSI,fas.' described below.
W#sMfk

For Comanche Peak, TU PO Nof!CPFJ1557-S, dated April 19, 1982,
and its supplements specified,,both: materials and technical
assistance. The PO specified' compliance with Gibbs and Hill Co.
Specification 2 3 2 3 -115- 3 8 H , " Cable Raceway Fire Barriers," Non-
Nuclear Safety Related, Revision 1, dated April 2, 1982, and any
subsequent revisions. Paragraph 3.3.1 required the vendor to
guarantee satisfactory material performance and installation
instructions and procedures for all cable raceway fire barrier
materials. Paragraph 3.10.4 required the vendor to submit draw- ;

2 n'; s , docu ents, and procedures with its proposal, for approval.
we.

for WN P . , PO No. 37115 dated July 28, 1982, specified training'

services. It also required that the TSI technical service repre-
senta ivrs "shall assure the raceways coated with Thermo-Lag meet
t h s; requirerents as previously tested (sample articles) by TSI
Inc." It also specified TSI support of the owner's commitments

13
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to ANI with respect to the use.of Thermo-Lag materials, and that
daily working direction would*bE}provided by the owner's
construction manager. There ~ weit's.? QA or QC requirements.

MVM.?A
Also for WNP-2, Contract No. C20610ffas proposed t.o TSI'in 1986,
required TSI " corporate approvaliof' specific configurations of
Thermo-Lag application to steelTpenetrating the fire barrier to
assure compliance with tested configurations" and to "cerform
regular inspections of installation and provide Certificates of
Conformance to 'three-hour' firelprotection requirements at the
completion of installation." .-TSI's' June 10, 1986, letter to
WPPSS took the following exceptions:' "TSI is not an approving
authority for Nuclear Power Generating Plants. TSI will provide,
however, a Certificate of Conformance, when required, with regard
to compliance of the installed. configurations with those
previously tested" and " Regular! inspections of the installation
can be provided by our field service engineer while onsite at
WPPSS. A Certificate of Conformance can also be provided to the
test configurations following; procedures delineated in TSI's
Quality Assurance /Ouality Control' Operating Procedures Manual.
After the completion of the installation, additional inspections
can also be arranged in accordance with a mutually agreeable
schedule and at our standard Field Service Engineering rates."
WPPSS's letter to TSI dated June 13, 1986, transmitted an
executed original of the contract, and stated that the TSI
exceptions were acceptable and TSI's letter would be retained in

.

the contract file along with the unmodified contract. These
WNP-2 provisions, if implemented, appear to comprise limited
exceptions to TSI's general policy limiting on-site support.

: y,? u

For Susquehanna, Contract No.j8856'F-56718, dated October 15,-

1981, specified that a TSI field' service representative would be
required on-site for approximately112 weeks. Schedule A to [Technical Services Agreement 8856-FTSA-22, dated November 12,
1981, specified that TSI must "
and professional services requ.. provide all necessary technicalired to support and document the
installation of" TSI's Thermo-Lag 330 subliming coating system on
electrical raceways in accordance,with Bechtel Technical Speciti-
cation 8856-E-E61, Revision 1, dated November 12, 1981. Schedule
A also required TSI to furnish "all personnel and test equipment
necessary to document and monitor the application of T.S.I.,
Inc.'s OA/OC program and application procedures." The NRC
Inspectors noted that Section D.I.(b) of Schedule A identified
TSI's OA program manual as the " application procedures." The
only OA requirements were for TSI's program.

- w.

T51's OA r.anager stated that TSI did not supervise or perform any
quality control functions or installation at Susquehanna. The
UFC inspectors found only one invoice, Number FS-104 dated Novem-
tee t l ', , l '> h l , for field services; the span was 12 days. Although
the invoice did not indicate what services were provided, TSI's
OA ran,sge r st a t ed tha t the service was limited to training on

14
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setting up spray equipment!and the| proper method of spraying-

Thermo-Lag on stress skin ['$The contract also stated under the
^

warranty clause that the buyerjassused all responsibility and
risks f or proper application',$sifdt'9',$and use of the mater ia l .
TSI's role at the Susquehannais:information/RtheNRCfinr,pectorsconcludedthat
Based on this

itdiappeared to be limited to non-
safety related training service us

. . . . w

For Callaway, PO :.e. 7186-NS-87593 dated February 7, 1984, fron
Daniel International Corp."ske'cifiedffield services, with no QA
or QC requirements. Daniel: sis'jthe' construction contractor,
although documents indicated 'thatkThermo-Lag installat ion was
actually performed by Owen-Corning,Fiberglas Corp., Power and
Frocess contracting Services'lC!.TSI' furnished an installation pro-
cedure, TSI Technical Note 11266ftitled " Installation Procedures
for the ' Ready Access Designs'fof.the Thermo-Lag 330-1 Subliming
Fire Barrier Systems" to Union Electric Co. (the licensee) as a
guide for use in installing Thermo-Lag materials at the Callaway

'

|

I
plant. Bechtel (the architect { engineer) personnel changed the ,

TC! Tcchr.ical Mcte number from~11266.to C-1001 and made numerous |
pen and ink changes in the procedure. Daniel Field Change |
Request (FCR) No. 2FC-3247-E,77 incorporated a marked copy of the
technical note which had been* reviewed and signed by TSI's QA
manager on March 19, 1984.~.!Bechtclhindicated their review and
approval on March 20, 1984,;by} initialing the changes in the
application guide and the approval'. block of the FCR. TSI's QA
manager stated that TSI's role!.in| producing this plant-specific i.

installation manual remained' advisory, and TSI did not assune |

responsibility for the manual's' application, as described above.
4%$k?rt-

Based on the file reviews and discussions with TSI personnel re-
ported above, the NRC inspectors (concluded that TSI appeared to
satisfy its contractual requirements for on-site support at the
commercial nuclear power plants | reviewed during the inspection. i

However, the support actually'provided, as described by TSI, |

essentially placed ful installation responsibility on the
licensee and its contractors.7RTSI, clearly resisted custoner i

attempts to increase TSI's rolchiTYM
yng?:"

TsI's installation guide lacked considerable detail necessary for
installation; TSI stated that it accepted only an advisory role
in applying qualification tests to plant installations; the con-
tent of training provided by TSI was not documented; TSI had nr
prerequisites for the selection of installation or site inspec-
tion personnel; and TSI did not appear to be involved in deter-
rining if the inspection personnel received any training. 'l h u . . ,

appear to exercise control over installpd 1herno-LagTOI did not
230 fire protection systems except for the material itself.
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ASTM E 119 fire endurance,!qua ichion type tests ha.'e been '

,

performed on several Thermo,5 fay *j330'. installation designn at 1 :' :
and elsewhere. This inspectionjonly addressed testing at 1T1.
whien is performed under the[ observation of Industrial Jesting
Laboratorics, Inc. (ITL) a addressed in Section 3.8 of this
inspection report. The NRC.i(spectors did not witness any*

qualification testing. TSI ersonnel described test prepara-
tions as follows. S|a 'T'

r$
Either the customer (licen$$see r. architect-engineer) or Ts:

.

preparcs the test plan. TSIE'apd' th'e customer also det ern i ne t'.
Igene:al design of the testicpecimen and the location of therru-

couples. The test plan doestnot~give full details of the test
specimen construction; as-builtyinformation may be sketched in ;

the daily work sheets for thef. test. TSI personnel stated that |
prior to 1966 ANI approved tho.ttest plans, witnessed the t e r.:

~

specimen construction and installation, witnessed performance o:
the tests, and approved the. test' report for insurance purpose:
Customers have also witnessed' esting.

~

$5$N '? 'specimen is assembled.byT|a'TSI crew of manufacturingThe test
personnel assigned to the~ test,3using materials selected from the |

|QA-approved inventory (which[normally is quite small, since ra-
terials are basically mixed';and; fabricated to order). No atte.pt

'

is rade to select worst-caselor,?[other speci fic character ist ie:.
TS1 Luilds the test specimens 2in'a'small area near the test tur- I

'
|nace. TSI maintains current'icalibrations of data logging i n s t r .:-

r.c n t s , as described in the',QA program section of this inspectie:
report (section 3.4). TSI has.,~two furnaces. Usually the 1.s rq c : I

and better-instrumented furnace''is used for nuclear tect c. i
~w : .c .

ofthisinspectIS?gy.u,-on:. report describes the UFO inspec-Section 3.8
tor's review of two qualificatio'n test reports, dated : 987 and
1990. Neither test plan fullyidescribed the design of .he tent
specimen. For example, onlylajfew dimensions were specified, ani
filling of joints was not' described in detail. Some, but not |

all, of the omitted informatioi'Was provided in as-built specimen
descriptions in the daily record' sheets appended to the test
repcrt. Critorion V of 10 CFR part 50, Appendix B requiren that
actieities affecting quality be prescribed by documented inrtro -
tient er procedures. For safety-related procurer.entn, 181'-
tailure to adequately specify specimen constrt.ction in the quai-
itication test plans forms a portion ot NonconJornance 9 : .1 -

TUI also has performed ampacity dorating tests. The cuni m . !

the tests and supplied the cable campleg4.rdesigned 131 h.n - -

a.p wity derating calculations, but unJ a prece**r ori:: . !
cnnt ract tror Gulf States Utilitics is arranging 1 :u i ..

< ; * y '. 0 [+ r t crn them...
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oni. type test reports,TSI maintains a complett

~ ~

Ea'l'1Jinafilecabinet.both ITL and others,*TaYran' a

3.6 ;
< [

TSI has stated that devera AST pg qualification tests !

under the independentTau'sp,1yes o min'd RtY[i'a'5have been conducted
of Thermo-Lag installationIdesigrgspec mens

lyTesting La6orato-~ ^

_ Eor.Kexamp dy|. Barrier System for
a TSI documentries, Inc. (ITL) of St Lou _ s

~~

Fir,,e'.titled " Synopsis on th her
,o Feb[ruary 1987," summa-Power concrating Plant} p ca o

rizes and references (various s t makes the following
statement regarding fire ranc ests o( page two: "The above
tests were performed'und upgr,viYionfand total control of

~

an AtlI accepted third'part e ende6tltesting laboratory,
Industrial Testing Laborator I o also published the
test results." pf ). .

i- 0
In order to assess the] scop, IT ..fforts, the 11RC inspector
interviewed an ITL represe rofessional enginecr) to-
gether with TSI's presi'deri __oug i,$hasnotperformed fire
barrier endurance tests' IT XsIcorid ted; numerous tests, in-

elvarie f: ITL firstciuding flame tests,9fo
f'dr aerosjia''ce a,p, customers .plications in the latetested Thermo-Lag materi

1950s. ITL is listed'o'd Sf's A M odEd ndor List based on per-
'iau~dit. Criterion V offormancehistory,with'nogre_cor'dlo[f n

10 CFR Part 50, AppendidB g guires ,,,,tiactivitics affecting
quality be prescribed;b'yJdocume nstructions or procedurcs.
For safety-related procureme Il Wfii, lure to audit ITL f orms *

a portion of 11onconformance T; i

y -

|

The TSI president stated tha S .as ral agreement with ITI |
'

that specifies rates 3 u no War scope. Criterion V of 10 CFRb
~

,

Part 50, Appendix B.requ r ha,t activ es;affecting quality be
prescribed by documentedli,enstruct on procedures. For safety-
related procurements}YTSI ' ai'1'ure contractually specify
ITL's role in fire endurEnc ual'i'f cat'i~oRtests forms a portion '

of !Jonconformance 91-01 02 A:
.N (

the design of the ,testQs ecim_en,on or approval of the
ITL does not participat ._ pr,epara test

gor the location of ther.x-plan,
couples. ITL does not witness E construction of the test

urnace#.@may not witness
na orf installa-specimens, and at TSI's'optio

the specimen intolth'e}dtjdi.te'st specinen dimens ion:
The ITL representativetion of

that he does not c32: ar . . -stateu
the test plan or daily work hetshITLalsodoesnot review

ca11bration records for.th e nstrumentation.
o:
W J- -

.

IT!.'s role is observing-th ctua performance of the test. I r..

IT!. representative stated,di5c~uss'E,s;hthe|. text with thejthatlereviewsthecriteriadocuen:including the test plan,F tent nupo: -

vinor to ensure understandin itnesses perfornance of tho :.. ,

*
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signs the daily workTs cet ec.t nd issues the raw data
to ITL, TSI, and TSIjslciEtome he IT , representative stated
thathisroleintheitestQd ssu ng the raw data; his
functionwastowitnEshtheJty and verify ~that it was conductedt

as it was supposed to')be[ Acc_or,d ,ng t,o t}[dgin issuing a testcjEcst plan and othercriteria documents. SHelva eve nvolve
TSI's president d'a SIEUrites the test report

typesthereport'i{n56dntreport.

h%[giventoITLforwhatfaO data, and obtains itstext,
~ ~ ~ ~

customer's approval. 4,The re
was described as a minisal.rev ew an'd iss0ed by ITL.

W w8
inspector questio.ned tji,e IT g,cpresentative and TSI'sA rThe flRC

observed by the ITL repr' eye]nCdfive l' rite 51ewed.concerning a:1990 fire enduranceJtest that had been
president

~

The inspector
noted that the raw data %5Eka'ge M ghYi~gh'teid'an out-of-limit

~

temperature that was notffiriFespandiB 197 emphasized in the draft
test report (the actual".num e as included in the typed :. ta,..

t d f6)TLM;The ITL represcria-but its significance waM Id~
oul "ot3 include such a com;.ar-tive stated that his acti471 es

ison. TSI'spresidentstatEd[t Et dis'crepancy would be~

identified in TSI's reviEwYo[f1Nie draf_[r'eport and corrected
before issue. 96 ?:-

a; 7
?In reviewing a typical f re n urance est' report, ITL Report !!o .

NRCjil5Ep'ecty'7. commented that theS7-5-76 dated June 1987 $.th r

| report's appearance suggEst'e ghat ITd!,5\ role may have been
| greater than it really.was7 For exampleh the cover shoot bears *

ITL's name and logo, butlNot 'fSTI T!jdltitle page is similar,
|
'

e >: cept that it does identify T.SI nameIand address as the " testl

and the only[lan ITN
sbl''im'er.concerning the use ofIt also bearslocation." a

pprova, l'g~n~aturejis that of ITL'sthe report,
director. A reader would no thatltheJreport had actually

Et'5}KITId5 role in the test
at' wasbeen written and typediby T5

essentially limited to"vitnels ahquisition. The ITL
representativeandTyIj''rledi'd i'd n o ispute these comments.

n
The inspectors found on equ remen for test laboratory
independence in the files rjev ewedTdiifihg the inspection. TU Po

invokedGibbs1QHilljSpecification2323-MS-38H,!! o . CPF 1557-S
Revision 1, which stated 'iriTsect'idn 3.7.'2.1 that "Iire and hose
stream tests shall be perfor'e'dTnKd2do'cumented by a recogni cdm
indopondent testing laboratoi jyMTiie'/ specification in section

also invoked NRCJBranch Technical Position APCSPwhich defines a fireib~arEi'e'}r) rating in hours as estab-3 . 4 .1. 4 ( b) ~

9.5.1,
liched by a nationally recogri,1zddjjdyting laboratory. T h e !!i< C
inspectors were unabic toideterminejaniNRC requirement was ae-
tually violated in this regaiQ;H,6Weyer,' the ins Fctors believ.-

as ITL reports could g misucport's and the representat ion c:
the appearance of the ;testhrthu

~

nderstood by users.t he.
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3.9 Conclusions [j: f't,
" n.:t *

Section 3.3 of this report ci,t's]Nonconformance 91-01-01 con-e
cerning TSI's f ailure to procedurally require minimum thickner:
and maximum weight measurements 3for prefabricated, safety-relate.1
panels and conduit sections.ifSections 3.5, 3.7, and 3.6 provido
a basis for Nonconformance 91-01-02_ involving TSI's faiJure to
adequately control qualificationitesting for NRC licensees such
as Texas Utilities, as identified.:in section 3.5.2.

8.f!tt:YP
Based on the file reviews and' discussions with TSI personnel re-
ported above, the inspectors:found no other violations cf NRc
requirements for supplying materials and qualification docunenta-
tion to commercial nuclear power. plants. However, the inspecterr
were also concerned by the limited scope of installation support
that TSI provides to its customers, as discussed in Section 3 . (.

..
4 PERSONNEL CONTACTED . -

w :c
. . ; .:g; .Thernal Science, Inc.: , j, .gy}, ,

.

.~ii:.:d:f,
* + R. Feldman, President.n."f
* + R. A. Lohman, Manager /' Quality Assurance
* + B. E. Evans, Manager,~~ Quality Control
* + M. G. Murphy, Administrator

5%.' -

Indurtrial Testina Laboratories. Inc.

D. Wylan, Staff Consultant

US UPC: '
'

. . . . .

, M.,'u. ;.i... .. >

C. A. VanDenburgh,,iSection Chief+

L. R. Plisco, SectionlChief-

+ K. S. West, Senior,. Project Manager

k
Attended the entrance meeting.on December 16, 1991*

Attended the exit meeting on December 20, 1991+
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