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November 8, 1993
,

,

Mr. Rubin Feldman
President
Thermal Science, Inc. !

'2200 Ccssens Drive
St. Louis, MO 63026

Dear Mr. Feldman: ;

The NRC staff is conducting a review to ascertain potential safety hazards in
response to various concerns whether ampacity derating testing and seismic
analyses have been conducted for Thermo-Lag 330-660, the Flexi-Blanket System.
To assist us in our review, please provide responses to the enclosed

,

questions. A response within 30 days after the date of this letter would be
appreciated.

If you require clarification of the yestions, please call Ronaldo Jenkins at |
301-504-2985.

Sincerely,
Original Signed by i

Carl H. Berlinger

Carl H. Berlinger, Chief i

Electrical Engineering Branch >

Division of Engineering
'Office of Nuclear Reactor Regulation

Enclosure: '

As stated i
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ENCLOSURE

I. GENERAL QUESTIONS

A. To +.'.e of your knowledge, which NRC licensees use the .hermo-.

Lag 33L Flexi-Blanket fire barrier material or system to meet
NRC fire protection requirements or guidelines?

B. In the TSI Bid Document 618 (attached) dated June 25, 1986 for
Northeast Utilities Service Company (Millstone Units 1 and 2) you ,

stated in Section 5.2 regarding the ampacity derating for Thermo-Lag '

330-660 material that "we believe that based on the formulation,
composition and similarity of the material to the THERM 0-LAG 330-1
Subliming Material, that this material will produce similar test
resul ts to . . . THERM 0-LAG 330-1". Provide copies of all
documentation you have to support this statement.

I

| II. AMPACITY DERATING
l

;

| A. What are the ampacity derating values for the 1-hour and 3-hour (if
'

applicable) Thermo-Lag 330-660 Flexi-Blanket fire barrier systems?

B. What standards and test methods were used to qualify the fire
,

barrier systems for use in nuclear power reactors to meet NRC J

requirements and guidelines? What specific acceptance criteria have
been applied?

|

C. Provide all test reports that docutcr.t the ampacity derating
characteristics of the fire barrier.

III. SEISMIC ANALYSES

A. Provide the material properties of the fire barrier, i.e., density,
tensile strength, compressive strength, modulus of elasticity,
weight, etc. at 70 *F and higher temperatures.

B. Provide information on seismic tests and analyses, if any, performed
for the barrier to demonstrate their integrity during and after
seismic events. 4

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,
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!IV. FIRE RESISTANCE
!

A. Identify all the fire barrier system applications where Thermo-Lag I
-

330-660 Flexi-Blanket fire barrier material may have been used. ;

B. Provide all the pertinent 1- and 3-hour fire endurance test reports }
that support the use of Thermo-Lag 330-660 Flexi-Blanket fire !
barrier material. '
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25 June 1986

i

Mr. W. C. Mihal, Manager-Purchases i

Northeast Utilities Service Co=pany
P O Box 1928
Eartford, Ccenecticut 06144-1928

Attention: Mr. J. E. Kmietek

Reference: Inquiry No. JEK-620
Request for Quotatior

Subject: TSI's Bid Document 618

Deer Mr. K=ietek:

TSI is pleased to submit its proposal for the supply of the Three Hour Fire
Rated Design of the THE20-LAG 330 Fire Barrier System Materials and Field
Service Engineering required to install these materials at Northeast Utilities
Millstone Units 1 and 2 located in Waterford, Connecticut.

TSI proposes the use of a combination of the THERMO-LAG 330-1. semi-rigid
fire barrier system (prefabricated panels and preshaped conduits sections)

I and the THERMO-LAG 330-660 Flexi-Blanket System, in order to provide the most
cost effective method of installation. The THERMO-LAG 330-1efficient,

semi-rigid system is recom= ended for the vast majority of the areas to be
protected, due primarily to the substantial installed cest savings of the one

There are selected areas where the THERMO-LAG ,

layered prefabricated system.
330-660 Flexi-31anket System would preve to be a core efficient system, such as
bare cables in bundles in areas under the manway.

+

Part I is ce= prised of theOur 31d Docu=ent is submitted in two parts. !

technical qualifications of the TEEKMO-LAG 330 Fire Earrier Syste= Materials
in accordance with your Specification No. SF-ME-586. The detailed technical ,

docu=entation as required by your Specification is contained in the enclosed '

copy of TSI's Technical Note 618-A entitled "TEERMO-LAG 330 Fire Barrier
System, Technical Documentation." .

II is comprised of budgetary cost infor=ation for the TEERMD-LAG 330 FirePart
Barrier System Materials and our rates for a full time Field Service EngineerTSI can ship the quantities of t

'to provide the requested technical assistance.
=aterials quoted therein in accordance with a delivery schedule to be agreed
upon at the ti e of centract execution.

.

THERMAL SCIENCE. INC. 2200 CASSENS DR. . ST. Louts. MO 63026 (314) 349 1233
Telen: Domestic 44-2384 . Overseas 209901 Telecooier (314) 3491207

|

|
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25 June 1986
wr. J. E. Knietek p,g, 2 ;.

Northeast Utilities Service Co:pany -

P

,

If TSI is awarded the contract to supply the TEERMO-LAG 330 Fire Barrier Syste=
4

Materials to Millstone Units 1 and 2, we vill provide - on a no charge basis -
a Field Service Engineer for a period of one (1) veek to assist the f acility in
deter =ining the most efficient TEERMO-LAG 330 Fire Barrier System Design for
each area to be vrapped and the total quantity of materials required.

In addition, TSI's Field Service Engineer vill also conduct material
installation training classes to fulfill both TSI and the American Nuclear

Additional Field Service Engineering required by
Insurers requirenent.

the rates delineated in Part II of this BidNortheast Utilities vill be at ,

Document. :

TSI will require a nini=u= of two (2) weeks advance written notice prior to !A Certificate of
dispatching its Field Service Engineer to the jobsite.to Northeast Utilities Service Company prior to the
Insurance vill be sent
start of work by our Field Service Engineer.

This proposal is valid for a period of ninety (90) days from this date and is
to the execution of a =utually acceptable written contract between oursubject

rvo ce=panies.

''e appreciate this cyportunity to be of service to your Co pany and look
,

forward to your favorable consideration.
3

Yours truly,

I

/N 'ee

.

M. E. Grau
Contracts Administrator

f,MIG /=s
Enclosures

,

I
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TSI 3ID DOCLET 618

FOR TE SUPPLY OF TE

TERMO-LAG 330 FIRE 3ARRIER SYSTEM
,

i

?

PREPARED TOR
-

,

.

( ,

NORTEEAST UTILITIES ,

|

|

MILLSTONE LTITS 1 AND 2
1

JUNE 1986
.

|

|

|
|
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THERMAL SCIENCE. INC. * 2200 CA$5 ENS DR. * ST. louts. MO 63026 + (314) 3491233
Telex: Domesnc 44-2384 Overseas 209901. Te&#r (314) 349-1207 |
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PART I

TECFNICAL QUALITICATIONS

TABLE OF CONTENTS

PAGE NO.
SECTION NO. TI~LE

1-1
1.0 SCOPE OF WORK

?

1-1
2.0 GENERAL REQUIRDEhTS

1-1
2.* Work to be Provided

1-2''ork To Be Done By Others2.2 .

1-3
3.0 F.ATERIALS ,

THEFy.0-LAG Stress Skin Type 330-69 1-3
3.1 :

THIFF.0-LAG 33')-1 Subli-ing Material 1-3 ,

( 3.2 I

THERMO-LAG 3 0-660 Subliming Material 1-3
3.3

1-3
3.4 THEFF.0-LAG 351-2 Primer ,. 3

1-4
3.5 THIEMO-MG 350 Two Part Topcoat

l-4
DESCRIPTION OF IhTCOED USE

f4.0

1-4
5.0 TESTS AND APPROVALS

'|
1-4

5.1 Fire Endurance Tests

'l-6
5.2 Ampacity Derating Tests and Analysis

53 Environ = ental Cooditions
,

1-6
3.4 5eismic Qualifications

'

i

?

,

(1)

!

i
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TECENICAL QUALIFICATIONS

TAELE OF C0hTENTS
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SEC~!ON NO, TITLE

6.0 INSTALLATION, DESIGN AND
CONSTRUCTION TEATL'PIS 1-9

1-96.1 Installation

1-9
6.2 Design and Construction Features

6.2.1 TEEP.MO-LAG Prefabricated Panels 1-9

6.2.2 THEP.MO-LAG 330-660 Flexi-Blanket
1-10Ther=r.1 Barrier

6.2.3 THEPMO-LAG Preshaped Conduit Fire Barrier 1-10

1-11l 6.3 Other Design Features

TSI'S QUALI~Y ASSLTANCE QUALIFICATIONS 1-11
7.0

EXCEP!!ONS TO SPECITICATICK NO. SP-ME-556 1-12
8.0

5.1 Paragraph 3.3 " Acceptance Fo::s" l-12

B.2 Paragraph 4.0 " Test and Inspections"
1-12Subparagraph 4.1

8.3 Paragraph 6.0 " Guarantee"
1-12Subparagraph 6.2

'

1-12 |
S.4 Paragraph 9.3 " Audits" |

3.5 EEP.MO-LAG 330-660 Flexi-31anket ~her=al
Barrier Material
Reference Paragraphs 3.6, 3.7, 3.10 1-13
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PART II

PRICE QUOTAIION |

i

TABLE OF CONTEh75

i

PAGE NO.
SEC 10! ?0. TITLE

2-1UNIT PRICESl0
2-2

DELIVERY AND SCHEDULING2.0

FIELD SERVICE ENGINEERING 2-3
3.0 ,

2-4 ;

4.0 TERMS

2-4
4.1 Ter=s of Paynent

Ter=s and Conditions of Sales 2-5
4.2

6

2-5VALIDITY )5.0 >

MATERIAL RECOMMEhTATIONS
2-6

6.0 .
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PART ! :

i

:
!

TECHNICAL QUALIFICATIONS -,
,

i

i
:?

|
t

1.0 SCOPE OF VORK !

-|
|

The work to be performed under this proposal consists of supplying the . fire i
3arrier system materials and technical assistance required to install the threeThe work |
hour fire rated designs of THERMO-LAG 330 Fire Barrier. System. |
perforced shall satisfy the requirements of 10CTR50 Appendix R, and the f

American Nuclear Insurers (ANI) f or preservation of safe hot shutdown i

The THERMO-LAG 330 Fire Barrier System vill be manciactured and
capabilities.
supplied in accordance with all applicable sections of TSI's Level II Nuclear -|
Quality Assurance Progra Manual (NQARM) and Quality Control Operating |
Procedures Manual (QC0FK). I

.

{- t
'

2.0 GENERAL REOUIRDCENTS_
,

:

The following paragraphs set forth the nature and extent of work to be !

perfor=ed by TSI under this proposat !
.?

2.1 Work to be Previded
.

!

TSI will perform the following vork in carrying out the provisions ef ,!

,

Specification No. SP-MI-586: !
:
,

|Provide the required three hour fire rated TEERMO-LAG 330
|1.

Fire Barrier System. !
-

-j
Provide en-site technical assistance during the installattens of2. ;

the fire barrier materials.
]Train and qualify the installers of the fire barrier systen i3.

=aterials.
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,

Furnish all required docu=entatien as delineated in paragraphs4
3.3. 3.6, 3.7, 3.9 and 3.10 of Specification SP-MI-586 which
includes fire endurance and a=pacity test reports, analysis and/or
tests verifying the ability of the fire barrier to satisfactorily|

withstand seirnic events, unit weight information, radiation
and other enviren= ental conditions.resistance test

Provide ANI Acceptance Certificates for the three hour fire,

S.
endurance test report and TSI's Installation Procedures
F.anual. .

.

Furnish standard installation procedures =anual for the fire6.
barrier syste=.

Provide a Certificate of Insurance for TSI's Field Service7. award and prior to dispatching hin toEngineer after contract
the jobsite.

2.2 k'ork To Ee Dene Bv Others
<

Furnish all installation labor and supervision for the<
' 1.

installation the fire barrier system =aterials in accordance with
TSI's installation procedures.

01 surveillance.
2. Furnish quality assurance and quality cent:

Furnish all finish protective coating of exposed f errous =aterial.3.

Provide mornal construction tools and equipnent required for the4
installatien of the fire barrier systen nacerials including
scaffolding, ladders and staging.

Provide for onsite receiving, storage and handling of the fire5.
barrier systen naterials.

Furnish required water, electricity and cc= pressed air.6. i

andFurnish of fice space, telephene, and pertinent equipnent7.
supplies required by TSI's Field Service Engineer. i

t

S. ? vide f or cleanup of the verk area.

l
l

i

!

-- - - - - - _ _ _ - - _
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3.0 MATEEIALS_

~he TdSEMO-LAG 330 Fire Earrier Syste is cc prised of the folleving =aterials:

3.1 TdEF.MO-LAG Stress Skin Tvee 330-69

This material provides the strong =echanical base for the THEFRO-MG 330-1
Subli=ing Material. It is cceprised of an open veave, self stiffened steel
=esh and is used to provide an enclosure over cable trays, conduits, etc.

is used in the f abrication of THEFRO-1.AG Pref abricated Panels and PreshapedIt
Conduit Sections.

3.2 TEERMO-LAG 330-1 Subli=ing Material

It is a waterThis caterial provides the required level of fire resistance.
ther ally activated fire resistive material which volatili:esbased, subliming,

at fixed te peratures, exhibits a small volu=e increase through the formatien
of a culti-cellular =arrix and blocks best to protect the substrate caterial to
which it is applied. This material is supplied in a spray or trevel grade.
They are identically the same caterial except that the trovel grade is supplied
in a thicker consistency, suitable for treveling or caulking type applications.
This =aterial is used in the fabrication of the THERMO- MG Prefabricated Panels
and Preshaped Conduit Sections.

i

;
'

3.3 THEFEO-I_AG 330-660 Subli=ine Material

nais is a water based, subliming, ther: ally activated fire resistive caterial
which volatilizes at fixed temperatures, exhibits a small volu e increase i

through the fomation of a culti-cellular = atrix and blocks heat to protect-the
substrate =aterial to which it is applied. This caterial is used in the
fabrication of the THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier Material.

3 . /. ~EEEMO-LAG 351-2"Pri=er

This highly efficient corrosien inhibiting primer is applied to preperly
prepared steel surf aces prior to the applicatien of the TdIF30-LAG 330-1
Subli=ing Material. It is applied at a spread rate of circa 200 sc. f t. per

gallen.
<

i

i

_ _ _ -
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i

I

!

i3.5 THERMo-LAG 350 Two Part Tocceae

This =aterial provides excellent protection against water flow and citnatic (

variations chemical attack and physical abuse. It is applied at a spread rate i

of circa 50 sq. ft. per gallon.

t

The above =aterials do not contain any halogens and are asbestos free, and are t

rated as non-co=bustible with a fla=e spread, fuel contributed and snoke
developed of less than 25.

i
;

;

!

4.0 DESCRI? TION OF INTENDED USE

The THERMO-LAG 330 Fire Barrier Syste= is designed to protect conduits, cable ;

trays, junction boxes, etc. containing electrical cables, and their supports o '

ductverk against high i= tensity fires for one and three hour time periods. As
'

a result, the protected raceway cables are expected to continue to function 1
without interruption for these ti=e periods. The THERMO-LAG 330 Fire Barrier

( System designs provide for.nor=al maintenance and operation of the protected
.

.

L

entities without undue restraint.
?

;

The TEERMO-LAG 330 Fire Barrier Syste= should not constitute a hatard to ]'adjacent syste=s or corponents by becc=ing a missile during seis=ic events. nor i
should -they structurally or physically f ail in such a nanner as to da= age or

|render inoperable safety related equip =ent, clog drains or sulf age during
!

anticipated contain=ent spray activation or DBA's.,

!
-

!

5.0 TESTS AND APPROVALS -

.

J
i
i

The TEEEMO-LAG 330 Fire Barrier Syste has been thoroughly tested fo
installation in nuclear power generating plants. These tests and their results- ;

|are described briefly in the following paragraphs.

t

5.1 Fire Endurance Tests ,

(Reference Fara. 3.3 of Specification SP-ME-586)
~h,

One and three hour AS M E119 type fire endurance tests, followed by water hose
;

strea= tests, vere conducted on test articles protected with the ~EERMO-LAC 330 j

Fire Barrier System by an independent test laboratory. These test articles i

|consisted of cable trays, conduits and their structural supports, condulets., '

pullboxes and air drops, which contained various arrangenents of " generic"

i

I

J
. . . --
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;

,

!

!
i
;

powe r , ins t r==ent and control cabling. The tests were conducted in accordance
|with the prerequisites of ANI's Bulletin #5(79) "ANI/MAERP Standard Fire

Endurance Test Method to Qualify a Protective Envelope for Class 1E Electrical
Circuits", and the American Society for Testing Materials Standard "E119 -

!

-

Standard Method of Fire Tests of Building Construction and Materials". The

results obtained are discussed in the following paragraphs. Copies of the !
!

above reports and ANI acceptance forms are contained 'n Section 1 of TSl's !
Technical Note 618-A, enclosed.

i
!

One Hour Fire Barrier
i

A one hour fire resistance rating was obtained using a 0.500" minimum dry fi1=
The test articles were |thickness of the THERMO-LAG 330 Fire Barrier System. i

exposed to the standard ASTM E119 time / temperature environment for a minimum of '

60 =inutes, followed by a 2b =1nute minimum water hose streen test, with no
!loss of circuit integrity in any of the test circuits =enitored. The

THERMO-LAG 330 Fire Barrier System met all the one hour ASTM E119 fire ;

|endurance and water hose stream test requirements in all aspects. !

i

i
i

Three Hour Fire Barrier I

,

:

A three hour fire resistance rating was obtained using a 1.00" =ini=u= dry fil:
thickness of the THEEMO-LAG Prefabricated Panel and Preshaped Conduit Sections, jand 1.250" (five vraps - each 0.250") minimum dry fi1= thickness of the

!330-660 Flex 1-Blanket Thermal Barrier Material designs of theTEERMO-LAG The test articles j
THERMO-LAG 330 Fire Barrier System. 330 Fire Barrier System. j
were exposed to the standard ASTM E119 ti=e/ temperature environment for a

|mini =um of three (3) hours, followed by a 2b minute minimum vater hose stream
itest, with no loss of circuit integrity in any of the test circuits monitored.
|The THEEMO-LAG 330 Fire Barrier System met all the three hour ASTM E119 fire ,I

endurance and water hose stream test requirements in all aspects. !

l

!

In both the one and three hour fire endurance tests, the electrical cables vere
1

|

not danaged as a result of their exposure to the fire endurance tests. i

Exa=ination of the test articles at the conclusion of all tests indicated that
the cables were all intact and free of heat or fire da= age, j

!

!

. i

. ,

'

|

t
i

t

'
>

[
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5.2 A=oacitv Derating Tests and Analysis
-

(Reference Para. 3.6 of Specification SP-HE-586)

*

TSI has conducted a=pacity derating tests and analysis in accordance with IPCEA
on " generic" power cables installed in bothPublication Nu=ber WC51-1975,

conduit and tray raceway systa=s protected with one and three hour Pref abri-
cated Panel and Preshaped Conduit Section designs of the THEIL%-LAG 330 Fire
Barrier Systa= Designs. This is summarized in the following tests:

Fire 3arrier
Ratine Percent Derating

Racevav Tvoe
12.501 HourLadder Tray 20.55 ,

3 HourLadder Tray

7.471 HourConduit 9.723 HourConduit

The a=pacity derating percentage is independent of conductor size, and is
appli able to all IEEE-383 type cables, since derating is a function of vrap |ther=al conductivity. wrap e=issivity, vrap thickness, area of wrap, cable

{ This i= plies that the derating
Jacket ta=perature and a=bient temperature.
percentage deter =ined by test for THERMO-LAG 330 Fire Barrier System Materials
can be used for similar types of cables to those tested. Copies of the

a=pacity derating tests for the One and Three Hour Fire Barrier Syste= designs
j

.

|

are contained in Section 2 of TSI's Technical Note 618-A. |
i

conductsd ampacity _derating tests on the IEEFE.0-LAG 330-660
r

TSI has not However, we believe that based on the
Flexi-Blanket Thermal Barrier Material.
for ulation, compositien end similarity of the =aterial to the THEFE.0-LAG 330-1
Subli=ing Material, that this material vill produce si=ilar test results toIf these tests are required,
those of the THERMO-LAG 330-1 Subli=ing Material.
TSI would be pleased to discuss the arrange =ents f er such tests in further
detail with Northeast Utilities.

,

1

|

i

)

__
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5.3 Enviren= ental Conditions
(Reference Fara. 3.7 ef Specification SF-ME-586)

Accelerated weathering and ther=al cycling tests were perfor=ed on THE?30-LAG
330 Fire Barrier System =aterials by the Unde:vriters Laboratories, the U.S.
Ar=y Ballistics Research Center, Aberdeen Proving Ground, Maryland and at TSI.
Based on these tests, the IEERMO-LAG 330 Fire Barrier System can be expected to
have a service life of at least 40 years. A copy of the above test report is
contained in Sectics 3 of TSI's Technical Note 618-A.

A radiation resistance test was perforned on the TEEF30-LAG 330 Fire Earrier
Syste= in which the fire barrier =aterial was subjected to a si=ulated

I2 X 10 Fads

total 40 years integrated dese. ~he test results'showed no degradation in the
fire resistance properties af ter this radiation exposure. A copy of the
radiation resistance test report is also enclosed in Section 3.

In addition, the TEEFEO-LAG 330 Fire Barrier System =aterials have been
[ individually tested for all test parameters of IIII Standard 382-1972. This

'

is the standard which is applicable to plant design for containment LOCA
enviren= ental conditions.

~he IEEI 3E2-1972 require =ents list a =axi=== te=perature of 300F occurring
fr== 0 t: 30 =inutes, and a =ax1=== of 60 psig over the same period. he

m MO-LAG 330-1 Subli=ing Materials have been tested to 400F. At 400T, the
TEI?20-LAG 330-1 Subli=ing Material is not expected to crack, flake or break

~he subli=ation te=perature of the active ingredients is circa 650F, heup.
binder pyrolizes at approxi=ately 800F. The =ajor balance of the =aterials are
inert. ~he 60 psig pressure vill equalize on the inside ard outside of the
THEFRO-LAG 330 Fire Barrier Syste= rnd vill not effect the TEEFEO-LAG 330-1
Subli=ing =aterial properties. ,

It is recognized that the incipient pressure shock during a LOCA condition =ay
cecur over a 5 to 15 =illi-second period of ti=e. THEFRO-LAG 330-1 Subli=ing
Material has been exposed to "over pressure" exceeding these rates during the
qualification testing perfor=ed by the Ballistics Research Laboratory at
Aberdeen Proving Ground, Maryland. During this test progra=, the TEEF30-LAG
330-1 Subli=ing Material exposed to the exhaust of a terch jet having a surf ace
pressure of circa 150 psig at 2000F, at an initiated period of less than 10 '

=1111-se::nds. Data supporting this is shown in ERL's Interi: Me=orandun
Report %. 459 which is also enclosed in Section 3 of TSI's Technical Nete
618-A.

t
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i

i
i

n.e EEF30-LAG 330 Fire Barrier Syste= and attachments are resistant to any 3

degradation when subjected to the following chemical spray, vetting and
+

;

pressure transient:
This is a ;Chemical spray consisting of Berated water of 2270 ppm.

Boron (B) solution with sodiun hydroxide used to adjust the pH to
10.5 -/- 1.5

i

TSI has not conducted environmental or radiation resistance testing on the
~EEF30-LAG 330-660 Flex 1-Blanket Tnermal Barrier Material. However, we believe

,

that based on the formulation, composition and similarity of the material to
e

the T!JEF30-LAG 330-1 Subliming Material, that this =aterial vill produce !

similar test results to those of the THERMO-LAG 330-1 Subliming Material. '
TSI would be pleased to discuss this further with Northeast Utilities.

5.4 Seis=ic Oualifications '

(Reference Para. 3.10 of Specification SP-ME-586)
s

The EEF30-LAG 330 Fire Barrier System is designed to withstand a safe shutdown
earthquake condition (SSE) with heritontal ground acceleration of 2.25g's .and
operating basis earthquake (OBE) with heritental ground acceleration of 7 g's. ,!

Analyses were performed by Dr. Phillip Gould of Washington University in St. '

Louts, Missouri which pertains to cable trays and conduits. Copies of these

analyses are contained in Section 4 of TSI's Technical Note 618-A.
'

330-660TSI _has not perf ormed any seismic analyses on the TEERMO-LAG
However, we believe that based on theFlex 1-Blanket Thermal ~ Barrier Material.

,

fotuulation,. composition and similarity of the material to the TEIF30-LAG 330-1
.

Subli=ing 1(athial,' hat this caterial vill produce similar results to those of
'

the TEEP 30-LAG 330-1 Subliming Material. However, if required, TSI would be
pleased to discuss the performance of seistic analyses with Northeast ;

Utilities.
;

4

i

:

1
1

:
_ _ _ _ . __ _.___._ _ - - . . .- -
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INSTALLATION, DESIG7; AND CONSTRUCTION FEATURES6.0
(Reference Para. 3.11 of Specification SF-ME-586)

6.1 Installttion

The THERMO-LAG 330 Fire Barrier Syste= will be installed in accordance with the
procedures centained in TSI's Technical Note 20684 "TEERMO-LAG 330 Fire Barrier !

System, Installation Procedures Manual, Power Generating Plant Applications,A copy ofTypical installation drawings are contained therein.Revision V".
this procedure is contained in Section 5 of TSI's Technical Note 618-A.

6.2 Desien and Construction Features

One and three hour levels of fire protection can be obtained by the use of
proven and tested ready access designs of the THERMO-LAG 330 Fire Barrier

These syste=s are discussed in = ore detail in the. followingSystem.
[ paragraphs.

6.2.1 THERMO-LAG Prefabricated Panels

The TEERMO-LAG Pref abricated Panel design is used for the protection of cableThese panels are fastened to
trays, junction boxes, ventilation ducts, etc.
the entity to be protected with with approved stainless steel banding or tie

These bands or tie wires pernit quick non-destructive access forwires.
=mintenance or repair.

The one hour design consists of an. inner layer of THEF.MO-LAG Skin Type 330-69
and an outer layer of 0.500 inch mini =u= dry fils thickness of TEEEMO-LAG 330-1 i

Subli=ing Material.

The three hour design consists of an inner layer of TEEEMO-LAG Stress Skin Type
330-69, a 1.00 inch mininu= dry fi1= thickness of the TFERMO-LAG 330-1
Subli=1ng Material, and an outer layer of THEF.MO-LAG Stress Skin Type 330-69.

TEERMO-LAG 330-1 Sublining Trevel Grade Material is used to seal the edges and
:

butt joints during the installation of the THERMO-LAG Prefabricated Panels. ;

,

h

i
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,

6.2.2 THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier
,

,

This design utilities THERMO-LAG 330-660 Flex 1-Blanket Ther=al Barrier
It is a subliming, high terperature, heat blocking, flexible, ;

Material. It is reinforced on both sides with a low density, fiberglass '
i

ther=al barrier. Thecloth, further i=plemented by a heat blocking thermal catalizer.
Flex 1-Blanket Material is mounted on the entity to be protected and then
joined together using approved stainless steel tie wires or banding material.
The use of the tie wires or banding material f acilitates the removal of the

The TEERMO-LAG 330-660fire barrier for inspection or repair of the cables.
Flexi-Blanket Ther=al Barrier Material is available in nominal 4 foot by

,

6 foot. sheets.

This =aterial is applied in two (2) 0.250 inch wrapped layers to provide one
hours fire resistance and five (5) 0.250 inch vrapped layers to provide three i

hours fire resistance.

TEEEMO-LAG 330-1 Sub1L=ing Trovel Grade Material is used to seal the edges and
330-660 Flexi-Blanket.joints during the installation of the THERMO-LAGbut P

i

6.2.3 THERMO-LAG Preshaced Conduit Fire Barrier

This design utilizes THERMO-LAG Preshaped Conduit Sections which are scored and
These two sections are then sounted enf orned into two (2) half moon sections.

air drop cables, etc., and joined together using approvedthe conduit,
stainless steel tie wires or banding material. The use of the tie vires or
banding =aterial facilitates the removal of the fire barrier for inspection or

The Preshaped Conduit Sections are available in nominalrepair of the cables.
lengths and range in diameters from 3/4 inch to 6 inches,three (3) foot

although larger sizes can be =ade available upon request.

~he one hour design consists of an inner layer of TEEF30-LAG Stress Skin h7e
330-69 and an outer layer of 0.500 inch eini=u= dry film thickness of
*EE?SO-LAG 330-1 Subliming Material.

~he three hour design consists of an inner layer of TEEF30-LAG Stress Skin D7e
330-69, a 1.00 inch minimum dry film thickness of the THEFRO-1AG 330-1
Subli=ing Material, and an outer layer of TEERMO-LAG Stress Skin Type 330-69.

I

THIEMO-LAC 330-1 Subli=ing Trovel Grade Material is used to seal the edges and
joints during the installation of the THERMO-LAG Preshaped Conduitbut

Sections.
.
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6.3 Other Design Features _
(Reference Para. 3.9 of Specification SP-ME-586)

The =axi=u= unit weights for the one and three hour configurations in lbs/f t
are shown on the Appendix A entitled: "THERMO-LAG 330 Fire Barrier System,
Maxi =u= Unic Weights, One and Three Hour Configurations."

7.0 TSI'S OUALIN ASSUPJLNCE OUALIFICATIONS

TSI has an Nuclear Quality Assurance Progra: Manual (NQAPM) and Quality Control
Operating Procedures Manual (QCOPM) which =eets the require =ents for nuclear

TSI's Quality Assurance Manager reportspower generating plant operations. and hasthrough an independent chain of authority directly to the President,
ce=plete autono=y fro Engineering and Manufacturing.

All phases of the =anufacture of the THERMO-LAG 330 Fire Barrier Syste:
=aterials, f ro= purchase of rav =aterials, through product =anufacture,

tests, storage and shipping are carefully governed by QAinspection,

procedures,

l An "Infor=ational Copy" of TSI's Level II Nuclear Quality Assurance Progra= and
Quality Control Operating Procedures Manual is submitted with this

-

Eid Docu=ent.

i

~.
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i

|

EXCEPTIONS TO SPECIFICATION No. SP-ME-5863.0
(Reference Para. 7.0 of Specification SF-ME-586)

,

!

TSI takes exception to the following paragraphs delineated in the above r

'

referenced Specification: ,

!

Paragraph 3.3 " Acceptance Ferns'' ,

8.1 |

t

The IEEEMO-LAG 330 Fire Barrier System Designs have been accepted by the
American Nuclear Insurers as evidenced by their acceptance forms for the one .

and three hour fire endurance / vater hose stream tests and TSI's Technical Note|
Individual material compenents of the THERMO-LAG-330 Fire i20684, Revision 5.

Barrier System have been tested and approved (classified) by the UnderwritersHowever, TSI has not submitted.these designsLaboratories or Factory Mutual. |
for acceptance testing to the Underwriters Laboratories or Factory Mutual
and therefore, can not provided acceptance forms from these testing agencies.

'
:

8.2 Paracrach 4.0 " Test and Inspections" - Subcaragraoh 4.1
,

.'.:

( Since TSI considers all of its =anuf acturing and processes Proprietary and
;

Company Confidential, a Confidentiality Agreement must be signed by a officer ;

of Northeast Utilities prict to granting the Owner's Representative' linited |At no tine vill TSI permit theaccess to TSI's =anufacturing facilities.
Owner's Representative " free or unescerted access" to its plant.

,

;

"ararrach 6.0 "Cuarantee" - Subearacrach 6.2
h

S.3
i

This paragraph should be deleted and TSI's warranty inserted, a copy of which t

is enclosed herein as Appendix B.
.I

!

S.4 Paragrath 9.3 " Audits" |

|
|

~

TSI. recuites a =ini=u: of one conth's advance written notice prior to -

scheduling an audit of its facilities. i

i

:
,

!

!
i

:
.. - _ . .
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:
r.

i

!

8.5 EERMO-LAG 330-660 Flexi-Blanket ~hermal Barrier Material
;

:
Reference Parserachs 3.6, 3.7, 3.10

.

1

The THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier Material has sucessfully i
'

passed both one and three hour fire endurance and water hose stream tests, in
accordance with applicable procedures delineated in ANI's Bulletin #5(79) with :

no loss of circuit integrity. Copies of these test reports as well as ANI ,

Acceptance For=s are contained in TSI's Technical Note 618-A. ;

i

However, TSI has not performed any ampacity derating tests, environmental,
radiation resistance or seismic analyses on the TEERMO-LAG 330-660

|

Flexi-Blankat Thermal Barrier Material. However, we believe that based on the
>

formulation, composition and similarity of the material to the MEILMO-LAG 330-1 ;

Subli=ing Material, that this material vill produce similar results to those of
the THERMO-LAG 330-1 Subliming Material. However, if required, TSI would be i

pleased to discuss the performance of these tests further with Northeast ;
i
*

Utilities. ;

i

r

.

I

i

!

I

i

.

1
;
:
!
i

i

!
t
f
1

,-,

-e--m.
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PART II .

i

PRICE QUOTATION
-

1.0 UNIT PRICES

The following are the applicable unit prices for the THIRMO-LAG 330 Fire
Barrier Syste= Materials and are provided to Northeast Utilities

These prices are quoted FOB - TSI's Plant infor budgetary cost purposes.
Louis, Mo. and should be used in determining the cost of materials requiredSt.

for this project.

A) TEERMO-LAG Prefabricated Panels

$33.80/Ft2One Hour Fire Barrier
(0.500" Nominal Thickness Panels)
Size: 4' x 6h' - 26 Ft2/ Panel

(

67.65/Fe2 ,

Three Hour Fire Barrier i

(1.00" Nominal Thickness Panels)
Size: 4' x 6 ' = 26 Ft2/ Panel

3) TEERMO-LAG 330-660 Flexi-31anket 35.31/Ft2 ;

;
(0.250" Nominal Thickness) '

Size: 4' x 6h' = 26 Ft2/ Panel
i

C) IEIRMO-LAG Preshaced Conduit Sections |

I

No:inal Conduit Diameter Unie Price /Ln Fi

One Hour Three Ecur
Fire Barrier Fire Barrier

i

3/4 Inch $52.50/LF $105.00/LF
52.50/LF 105.00/LF

1 Inch
53.21/LF 106.41/LF

2 Inch
53.57/LF 107.13/LF

3 Inch
53.93/LF 107.86/LF4 Inch

I65.50/L'e 1 131.00/LF |
.

6 Inch ~ _ _ -

_ _ _
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,

,

,

D) THEFlio-LAG 330-1 Subliming '

Trovel Grade Material 4.93/LB ;

Packaged: 50 Net Lbs/ Pail

E) THEFlio-LAG 351-2 Primer 43.73/Ca11cn
Packaged: 5 Gallons / Pail

F) TEERMO-LAG 350-Two Part
65.73/GallenSpill Resistant Topcoat

Packaged: 5 Gallen Kit

G) 18 Ca. Stainless Steel Banding Katerial 68.00/Ro11

0.5 x 0.020"x 100 Ft Rolls[

E) Stainless Steel Banding Clips 138.00/M .

!

Packaged: 1000/ Box ,

4

Please note that inas=uch es all pref abricated items are custom =ade, TSI
reserves the right to ship and bill the Customer for all overages (circa 10%) :

of prefabricated items ordered.

!

i

2.0 DELIVERY AND SCHEDULING

TSI can ship ycur material requirements in accordance with a delivery schedule
I

to be agreed upon at the time of contract execution.

t

.

I
!

;

;

i

,
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FIEI.D SERVICE ENGINEERINC_3.0
l

If TSI is awarded the contract to supply the TEEF.MO-I.AG 330 Fire Barrier System
Materials to Millstone Units 1 and 2, we vill provide - on a no charge basis -

period of one (1) week to assist the f acility ina Field Service Engineer for a
determining the most of ficient THEF.MO-LAG 330 Fire Barrier System Design for
each area to be vrapped and the total quantity of materials required.

TSI's Field Service Engineer vill also conduct material installation training
classes to fulfill both TSI and the American Nuclear Insurers requirement.

If additional Field Service Engineering is required beyond the one week
referenced above, TSI will require a Purchase Order from Northeast Utilities !

for this service. Our rates are as follows:

A. Travel Pav
;$434.40/ Day

Engineer Portal to Portal Basis

B. Onsite Labor Rate

( Engineer $434.40/ Day . arimum 8 Hours Day /5 Days Per WeekMStraight Ti=e Rate 81.45/ Hour (Hours over 40 & Saturdays)
1

Overti=e Rate 108.60/ Hour (Sundays & Holidays)
Doublet 1=e

:

1
'

TSI shall be reimbursed for re=u=eration paid to its personnel (including taxes |

;

The holidays to
and administrative costs) for any work performad on holidays.
be observed by TSI's personnel vill be the sa=e holidays that are observed by
Nortneast Utilities personnel.

TSI shall also be rei=hursed for all cost of travel and subsistence (portal to
portal) which includes, but is not limited to:

$30.00/ Day / Man
C. Food ,

To be Billed on a Net / Net Basis, and
D. Transportation includes, but is not limited to, round |

trip coach air f are, car rental, and all j
other related expenses.

To be Billed on a Net / Net Basis, and j
r 'odgi E includes, but is not limited to, hotels~~ ~

and all other related expenses. j
1

|

j

|
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To be Billed on a Net / Net Basis, and
F. Miscellaneous Expenses includes, but is not limited to,

telephone, telegrams, hand tools or other
si=ilar items required for the training
of personnel, and all other related
expenses.

The rates quoted above for Field Service Engineering are predicated on the
personnel assigned by TSI to this project being or.sf te for the duration of the
time intervals specified in any ensuing contract between our two companies.

TSI requires at least two (2) veeks advance written notice prior to dispatching
its Field Service Engineer (s) to the jobsite.

4.0 TERMS

4.1 Ter=s of Pavnent

Material Invoices - 20% of the invoice total is due and payable1.
net fifteen (15) days from date of invoice. The 80% balance is
due and payable net fif teen (15) days thereaf ter. No discounts
are allowed.

2. All invoices for TSI's Field Service Personnel vill be
sub=itted on a veekly basis and are due and payable net thirty
(30) days from date of invoice - No discounts allowed. '1

All =aterial shipments are made FCB - TSI's plant in St. Louis,3.
Missouri.

All past due invoices are subject to a charge equal to the prise4
interest rate being i= posed by the Mercantile Bank N.A. in
St. Louis, Missouri in effect at that tine. All shipsents are
placed on " hold" until past due and interest invoices are paid.

..

.

5. TSI is not licensed to collect sales or use taxes.
s

.

.

. ,

l
i

. . - . . , . .
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,

:
i

?

i
'

,

i

!
4

4.2 Terms and Conditions of Sales
.

?

,5

i
4

!All orders are subject to TSI's Terms and Conditions of Sales, a
]copy of which is contained in Appendix 5.
;

4

i

:

!

!
,

i
t

5.U VALIDITY
!
C

I

The unit prices and field service engineering rate: quoted herein are valid
for a period of ninety (90) days from this date and are subject to the

j'

{ execution of a mutually seceptable written contract between our two companies. j
:
,

I
I

)
$

!

i
,

4

e

O

4

e

!

|

3

>

I

-|

4
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6.0 MATERIAL RECOMMENDATIONS

l

TSI proposes the use of a conbination of the THERMO-LAG 330-1 semi-rigid
fire barrier system (pref abricated panels and preshaped conduits sections)
and the TdERMO-LAG 330-660 Flexi-Blanket System, in order to provide the most

cost effective usthod of instellation. The IEERNO-LAG 330-1efficient,
semi-rigid system is recommended for the vast majority of the areas to be
protected, due primarily to the substantial installed cost savings of the one

There are selected areas where the THERMO-LAGlayered pref abricated system. |Tieri-Blanket System would prove to be a more efficient system, such as330-660
bare cables in bundler in areas under the sanvay.

If TSI is awarded the contract to sep;17 the THERMO-LAG 330 Fire Barrier System
Materials to Millstone Units 1 and 2, we vill provida - on a no charge basis -
a Field Service Engineer for a period of one (1) week to assist the facility in i

|

de:er=ining the most efficient THERMO-LAG 330 Fire Barrier System Design for |
j cach area to be vrapped and the total quantity of materials required.

!
TSI vill require a minimum of two (2) veeks advance written notice prior to |

dispatching its Field Service Engineer to the jobsite.
.

.

e
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