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RUSBN FELDMAN. P E 

United States Nuclear Regulatory Commission 
Washington, DC 20555-W01 

Attention: Mr. Carl H. Berlinger, Chief 
Electrical Engineering Branch, Division of Engineering 
Office of Nuclear Reactor Regulation 

Dear Mr. Berlinger: 

The following is being submitted in response to your letter of November 8, 1993.

SECTION I. GENERAL QUESTIONS

To the best of your knowledge, which NRC licensees use the THERMO-LAG 330-6ot0 
Flexi-Blanket fire barrier material or system to meet NRC fire protectior. requiremet.s or 
guidelines? 

Response to Question I-A.  

Thermal Science, Inc. 's submittal to the Grand Jury, in the United States District Court 
fro the District of Maryland, in compliance with their subpoena for documents, included 
ail purchasing and shipping records from January 1, 1982 through January 1, 1993. As a 
rL.,ult we are somewhat handicapped in responding to your questions. To the best of 
our knovledge, the following are the licensees who purchased the THERMO-LAG 33f:
''.0 Fletxi-ilanket Thermal Barrier Material for use in their nuclear power generating 
plants:

Carolina Power & Light Co 

Cleveland Electric Illuminating Co.  

Commonwealth Edison 

Entergy Operations

Brunswick 

Perry Nuclear Plant 

Braidwood Station 

Waterford III
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Consumers Power 

Florida Power Corporation 

Fluo" Engineers Co.  

Georgia Power 

Gulf States Utilities 

CPU Nuclear 

Long Island Lighting 

Iowa Electric 

Northern States Power 

South Carolina Electric & Gas Co.  

Tennessee Valley Authority 

Toledo Edison Co.  

Texas Utilities Electric 

Washington Public Power Supply System
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Palisades 

Crystal River Unit 3 

San Onofre 

E. I. Hatch & Plant Vogtle 

River Bend 

Oyster Creek & Three Mile Island 

Shoreham 

Duane Arnold Plant 

Prairie Island 

Virgil C. Summer 

Browns Ferry & Watts Bar 

Davis Besse Power Station 

Comanche Peak Units 1 and 2 

WPN-2

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

Response to Question I-B 

Section 52 in the reference to TSI Bid Document 618 is captioned "Ampacity Derating 

Tests and Analysis" and states in full: 

TSI has not conducted ampacity derating tests on the THERMO-LAG 330 Flexi

Blanket Thermal Barrier Material However, we believe that based on the 

formulation, composition and similarity of the material to the THERMO-LAG 330-1
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Subliming Material, that this material will produce similar test results to those of the 
THERMO-LAG 330-1 Subliming Material. If these tests are required, TSI would be 
pleased to discuss the arrangements for such tests in further detail with Northeast 
Utilities.  

The documentation which supports this statement would include the ampacity derating 
tests referenced in Section U of this letter pertaining to THERMO-LAG 330-660 ampacity 
derating tests performed by Texas Utilities.  

The formulations of the THERMO-LAG 330-660 and THERMO-LAG 330-1 are similar.  
As to specific formulation and composition of these TSI products, they are confidential 
and proprietary trade secrets. They do use different resins. THERMO-LAG 330-660 also 
utilizes certain plasticizers which further enhances the flexibility of the material, while 
the THERMO-LAG 330-1 Subliming Material is more rigid.

SECTION II. AM~&~flDliAflN~

Question ll.A

What are the ampacity derating values for the 1-hour and 3-hour (if applicable) THERMO
LAG 330-660 Flexi-Blanket fire barrier system?
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Response to Question IIA

The ampacity derating values obtained by TU Electric/Omega Point Test Laboratories for 
test articles protected with the a one hour design (2 x 0.250" layers) of the THERMO-LAG 
330-660 Flexi-Blanket Thermal Barrier Material are as follows: 

3C/#6 Air Drop 21.2% 
750 kC Mil in Air Drop 31.8% 

The above results are reported in Omega Point Test Report "Ampacity Derating Of Fire 
Protected Cables, Project No. 12340-94583,95165-95168,95246, Electrical Test To Determine 
The Ampacity Derating Of A Protective Envelope For Claw IE Electrical Circuits", dated 
March 19, 1993.  

To the best of knowledge, no ampacity derating tests have been performed on the 3 hour 
design (5 x 0.250" layers) of the THERMO-LAG 330-660 Flexi-Blanket.  

Question II.B.  

What standards and test methods were used to qualify the fire barrier systems for use in 
nuclear power reactors to meet NRC requirements and guidelines? What specific 
acceptance criteria have beer applied 

Response to Ouestion II-B.  

The test standards, methods and acceptance criteria, used to conduct the ampacity 
derating tests referenced in TSI's Response to Question II-A above are contained in 
Texas Utilities Electric's Test Plan, Revision 4, "Ampacity Derating Tests Of Articles 
Protected With The THERMO-LAG Fire Barrier System", dated March 12, 1993. A copy 
is enclosed
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Specific ampacity derating standards referenced in Texas Utilities Electric's Test Plan are 
as follows: 

IEEE P848/D11 "Procedure For The Determination of the Ampacity Derating of 
Fire Protective Cables," Draft 11, April 6, 1992 

ICEA Standard P-54-440, "Ampacities for Cables in Open-top Trays," May 1975 

ICEA Standard P-46-426, "Power Cable Ampacities" 

Ouetion II-C 
Provide all test reports that document the ampacity derating characteristics of the fire barrier.  

Renonse to uestion II-C 

A copy of Omega Point Test Report "Ampacty Derating Of Fire Protected Cables, Project 
No. 12340-94583,95165-95168,95246, Electrical Test To Determine The Ampacity Derating 
Of A Protective Envelope For Class IE Electrical Circuits", dated March 19, 1993, is enclosed.  

SECTION III. SEISMIC ANALYSES 

Question III-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.  

Response to Ouestion III-A.

Property 

Tensile Strength 

Modulus of Elasticity 

Flexural Modulus

ValuB 

231 psi 0 RT 

306 7psi 0 RT 

5061 psi 6 RT

Test rocedure 

ASTM D638 

ASTM D638 

ASTM D790
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Pmatr y

Thermal Conductivity Q.2 Btu-Ft *400C 
Ft2 Hr *F

ASTM F433

Weight In accord with TSI's Quality Control 
Specification -1.6 Lbs/Ft2 Minimum.  
per 0.250" minimum thickness

Question III-B.  

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

Response to Ouestion Il-B.

No seismic analyses were performed by Thermal Science, Inc.

S"CTION IV. FIR RE SISTANCE

Identify all the fire barrier system applications where THERMO-LAG 330-660 Flexi
Blanket tire barrier material may have been used 

Response to Ouestion IV.A.  

We do not know for certain. We believe that cable drops constituted the dominant use 
There may have been other uses
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ouestinn V-B.  

Provide all the pertinent 1 and 3 hour fire endurance test reports that support the use of 
THERMO-LAG 330-60 Flexi-Blanket fire barrer material.  

Response to Queutiom IV-B.  

The following reports relate to fire resistive testing performed on the THERMO-LAG 
330-660 Flexi-Blanket Material, and were submitted to Mr. Frank J. Miraglia, Deputy 
Director, Office of Nuclear Reactor Regulation, U. S. Nuclear Regulatory Commission, 
on or about August 31, 1992.  

ITrn.L 85-2-32 
One Hour Fire Endurance Test Conducted On Air Drop Cables and a Unistrut Section 
Connected to A 4 Inch Diameter Standard Electrical Conduit Protected With The 
THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier 

ITL 85.5-.314 

One Hour Firp Endurance Test Conducted On A Four Inch Diameter Conduit Protected 
With The THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier System 

ITL 85-6-283 

Three Hour Fire Endurance Test Conducted On A Four Inch Diameter Conduit 
Protected With The THERMO-LAC 330-660 Flexi-Blanket Thermal Barrier System 

ITL 85-11-227 

One Hour Fire Endurance Test Conducted On A Four Inch Diameter Conduit Test 
Assembly Containing Air Drop Cables, A Junction Box and A Condulet Protected With 
The THERMO-LAG 330-660-N Flexi-Blanket Thermal Barrier System
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ITL 86A7&472 

Exploratory Three Hour Fire EndJurance Test Conducted On Two Conduit Test Samples 
Submitted By Washington Public Power Supply System (3 Hour Fire Endurance Test, 
Sample No. 1-A, 2" Diameter Conduit modified to include a layer of Flexi-blanket) 

ITLg 721-A35 

Thirty Minute Fire Endurance Test Conducted On A Ladder Cable Tray With A P000 Unistrut 
Attachment Protected With The THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier 

ITL 7--350 

One Hour Fire Endurance Test conducted On A Ladder Cable Tray With A P1000 Unistrut 
Attachment Protected With The THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier 

Three Hour Fire Endurance Test Conducted On Flex Conduit Connected To A Ladder 
Cable Tray Protected With The THERMO-LAG 330 Fire Barrier System Designs 

ITL 5aA-4377 
One Hour Fire Endurance Test Conducted On A 4 Inch Diameter Aluminum Conduit 
Test Assembly With A Condulet, An Air Drop Cable Installed in a 3/4 Inch Fluid Type 
Rex Conduit And A P1000 Unistrut Protected With The THERMO-LAG 330 Fire Barrier 
System Designs 

We trust the above information answers your questions.  

You truly, 

Rubin Feldman 
President 

RF/meg 
Enclosure
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MSr guc MMI 

The Cables utilized at QOeg Point. for the tray apacity test. were 3/c 06 AW S00V copper with a therlsettlng XLP insulation and a PVC Jacket. The test cimen was built to earlier drafts of IfEE Standiar PM "Procedure for the etermination of the Aplcty erating of Fire Protected Cables' The previou revision of the standard alloeid for th use of sveral different types of aterial in the constructon of the ables utilized in the aqpacity test (e.g. PVC. Hypal•l XLpP Itbber). In order to provide consistency between aupacity derting tests. the standard was revis to recommend the use of a 3/c N AM coper cable, with a ELPI insulation and a Hypalon Jacket. TU Electric believes that for the reason stated belaw te minor differefnces n construction will have no adverse offoct on the amWacity derating factor estublshed by CSES testing at Seg Point: 

When determining the Mlacity derating for a system, the ultieste goal s to determine how much het can be dissipate through the wrap aterial. Considering the aformentine the crtcal criteria for cable selection is not the cable size or construction, but ensuring that uniform heat is generated within the tra. This Can be accoplished with any type of cable or cable construction provided that uniformity and symetry are maintained duri bOth the Baseline a raed test configurations. This was anl by Oar N. s ' in w he demontrated that for any given cable depth, the cbl losses n watts/q. ft. were all substantially the s dless of conductor sie, cable diaeter or typ. It is also otd that, when cables are designed in accordance wita Pi4-440, uniform heat generation within the cable tray is mintained.  

TU Electric has concluded tht the test specin constructed for the mpacity test will satisfy the technical requirents for an acceptable apacity derating test, and the derating factor s representative of CSES and any facility utilizing P*54-440 for its cable tray esign.  

0. N. Esteves, "erating Cables in Trays Traversing Firestops or Wrapped in Fireproofile IUL F iruM'tg--- a wg ,'...u*,a and 0U.  Vol. PAS-1O0. p. 1471- I M3. an
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