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The staff considers the relacive safety significance of other applications of
ihermo-Lag for fire barriers (i.e., other than those addressed by Bulletin 52-
0l) to be lTow. The staff's basis for this determination is that the design
and administrative controls of the defense-in-depth approach to fire
protertion 1imit the combustibility and fire loadings within the plant. In an
actual fire, the fire resistance of a barrier depends on the expected severity
of the fire to which it may be exposed. Typical nuclear power plant fire
loads associated with plant areas important to safe shutdown are considered
Tow. During an actual fire, the temperature would rise more slowly than the
rate specified in & fire endurance test. Althoug. the fire resistive ratings
of certain Thermo-lLag fire barrier systems are considered indeterminate, the
staff has evidente that the barriers will provide some level of fire
protection. Most plant areas have other passive and active fire protection
features installed as part of defense-in-depth to rapidly detect and suppress
a fire if one were to occur.

The staff will first examine the specific actions identified by the Commission
in the context of the fire protection program on the schedule for that
activity detailed in the attached NRR action plan. After completing this
effort, NRR will assess the broader aspects of the deficiencies in the review
and response from a global perspective. This approach allows the staff to
focus on specific deficiencies found in reviewing the fire protection program
and allows for managers to participate appropriately in determining the
broader programmatic needs.

Please contact me if you have any questions about our actions to resolve the
technical issues or address the concerns discussed in the Inspector General's

Report.
S
.4&[ /_l“La.-IL‘Lj14;,—
Thomas E. Murley, Director
Office of Nuclear Reactor Regulation
Enclosures:

ks Action Plan, Resolution of Technical Issues - Thermo-Lag Fire Barrier
Designs and Installations, Revision 2, July 1. 1992

2, Overview of NRR Action Plan

. 8 Draft Generic Letter 92-XX, "Thermo-lLag Fire Barriers,"
February 11, 1992
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REV. 2 (7/1/92)

OFFICE OF NUCLEAR REACTOR REGULATION
DIVISION OF SYSTEMS TECHNOLOGY
RESOLUTION OF TECHNICAL ISSUES

THERMO-LAG FIRE BARRIER DESIGNS AND INSTALLATIONS
ACTION PLAN

2LOPE:

This action plan will focus on resolving the technical issues relating to
Thermal Scieace, Inc., Tnermo-Lag 330 fire tarrier systems. The major part of
the issues related to these svatems were identified in the NRR Special Review
Team Final Report, *The Review of Thermo-Lag Fire Barrier Performance," dated
April 1992, In the review team's report, the “.1lowing major technical
findings associated with Thermo-Lag and it's aiecuacy to perform as a fire

résisiuive barrier providing fire separation between safe shutdown trains were
1dentified:

e The fire resistive ratings and the ampacity derating
factors for the Thermo-Lag 330-1 fire barrier system
are indeterminate;

5. Licensees may rot have adequately reviewed and
evaluated the fire endurance test results and the
ampacity derating test results used in the licensing
basis fer their Thermo-Lag fire barrier applications
to determine the validity and the applicability of
these tests to their plant designs;

3. Licensees may not have adequately reviewed Thermo-lLag
fire barrier applications installed in their plants to
ensure that these installed conrfigurations mea2t the
NRC requirements and guidance (1.e., 10 CFR 50
Appendix R, Section II1.G, Fire Protection of Safe
Shutdown Capability, Generic Letter 86-10,
Implementation of Fire Protection Requirements, April
24, 1986); and

4. Licensees may have used inadequate or incomplete
installation procedures during the construction of
their Thermo-Lag fire barrier designs.

The implemeritation of this action plan will be pertormed in four parts.
Part I will be a review and evaluation of the technical issues
identified in the Special Review Team's Report. The technical issues
will be coordinated with industry for resolution. In addition, Juring
this part the NRC wiil evaluate and monitor industry’s actions to
resolve the fire barrier issues. NRC small and large scale fire testing
of Thermo-Lag w111 be conducted during Part I1. During Part III,
Inspection Guidance will be developed. This guidance will assist the
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Regions in evaluating the wdequacy of in-plant Thermo-Lag fire barrier
configurations. In Part IV, the staff will evaluate the past NRC
programmatic review and inspection process with regard to all aspects of
the NRC fire protection program. The Deputy Directer of DST has been
directed to assess the past implementation practices and to detcrmine
how fire protection reguiatory performance can be improved.

Attachment 1 to this Action Plan provides the current status of the
technical issues identified in the NRR Special Review Team's February
11, 1992, and April 21, 199, Final Reports, "The Review of Thermo-Lag
Fire Barrier Performanc..” Throughout the implementation of the action
plan, the NRC will issue Intormation Notices and/or Bulletins in
response to new information developed in the review and testing process.

SCHEDULE:

The varicus parts of this actien plan will be performed concurrently.
The following summarizes tentative milestone schedule dates associated
with NRR's efforts to resolve the Thermo-Lag issues:

Identification and coordination of the Thermo-lLag issues with
industry (NUMARC) is anticipated to be completed by September 25,
1992.

& Resoiution of these issues throu.a coordination with NUMARC. If

follow-up with industry fire testing is required, it is
anticipated to be completed by March 26, 1993,

3. Issuance of inspection guidance to the Regions for implementation
is anticipated to be completed by November 27, 1992.

4. Rcgional implementation of the fire barrier inspection guidance
should be compieted by August 28, 1993.

S. Resolution of the issues identified by the inspection procass will
be handled on a schedule consistent with the issues level of
safety significance.

6. NRC small scale fire test (NIST contractor) is anticipated to be
completed by September 4, 1992,

8 NRC independent fire test progran (contractor Sandia National
Labs) completion date is projected for March 8, 1993.

8. OST general assessment of NRC's approach towards assuring fire
protectiosn of sa7e shutdown capability at operating reactors is
anticipated to be completed by December 31, 1992.



RESQURCE JTILIZATION:

Currently, it 15 anticipated that it will take 7.0 NRC staff years to
resolve the tacknical issues associated with Thermo-Lag. The following
is a breskdown of the projected NRC resources reyuired to obtain timely
corrzitive actions:

Regional Resourves - 3.0 staff years (Phase ill)
Inspection/documentation/enforcement

Region ! 0.8 staff years
Region [1 0.8 stat: years
Region 111 0.8 staff years
Region [V 0.3 staff years
Region V 0.3 staff years

DST Resources - 4.0 staff years

Protlem identification and coordination with industry groups
to obtain techn cal issue resolution - 0.5 staff year
(Part 1).

Evaluation of industry’s resclution of Thermo-Lag fire
barrier technical issues - 1.7 staff year (Part I).

Development 2nd issuance of generic communica  fon to the
industry (e.g., Generic Letters, Bulletins, additional
Information Notices) - 0.3 staff year (Part I).

Fire (large and smull scale test) and ampacity derating tes:
plan development, contract managemer* nrogram coordination,
and technical oversight - 0.5 staff year (Fart I1).

Develu,me.t, coordination, and issuance of fire barricr
irspection guidance (temporary instruction) to the region -
0.3 staff year (Part I1I).

Assistance to the Regions, resolving inspection issues, and
providing enforcement guidance - 0.5 staff year (Part I1II).

Coordinaticn and assistance to 01 and OIG on aZditional
technicsl issues - 0.6 staff year,

Project update bhriefings to NRC management, management
planning, and management oversight - 0.2 staff year.

General assessment of NRC fire protection inspection/review
program - 0.3 staff years (Part IV).
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PART 11

1.

e

Issue the Generic Letter that discusses the concerns and requires
the licensees to provide assurances that they are in compliance
with 10 CFR 50.48, GDC 3, and GDC 17.

As required, disseminate additional information pertaining to the
resolution of major Thermo-Lag fire barrier issues through the
issuance of Informatic- Notices to the industry.

Coordinate with NUMARC on the resclution of the technical issues
identified in Attachment 2. (Note - In ordei to resolve some of
the technica® issuec involved with plant Thermo-Lag fire barrier
configurations additionzy fire zniuance testing by iniustry is
likely to be requirca. NRC's ~fforts associated with industry
fire testing will be performeu 45 a part of this effort).

Perform the necessary review and overcight of NUMARC activities
astociated with the resoiution of Thermo-Lag technical issues.

If new tests are needed to verify the fire ratings and the
ampacity derating racters, provide staff oversight of the
industry's test program and review the NUMARC’s corrective action
plans for esolving the fire barrier design, evaluation, and
installation issues.

Review licensee’'s responses to the Leneric Letter,

NRC TESTING OF THERMO-LAG 330-1 FIRE BARRIER MATERIAL

Objecrive

The obiective of this part is to determine the fire endurance
performance and the cable ampacity derating asscciated with
Thermo-Lag 330 by conducting small and large scale fire exposure
and ampacity experiments. Through the information and data gained
by these experiments, insights should be gained to assist in the
~losure of the technical issue. identified in Attachment 3.

Starf Resources

Part Il staff resources required - 0.5 s.aff year.

Crmpletion Scheduie

Anticipated completion of Part Il activities is currently
«cheduled for March 8, 1393.

Technical Assistance

Estimateu costs assnciated with contractor assistance -



PART 111

R

$850K Sandia - coordinute and conduct of the NRC's testi~g

program (3 - large tcale fire endurance and 1 - ampacity
test).

$50K additional to NIST to assist the staff in the
development of the test program which will suppert the NRC®-
investigative and technical needs.

Ov- eview of Part 1] Activities
(-ee Attachment 4 - Timeline Schedule)

Jevelop, corduct, and document the results of 2 small and large
scale fire endurance test program. The small scale test program
will evaluate the thermal/fire endurance performance of Thermo~La?
1 and 3 hour panel material. The large scale testing program wil
duplicate general instailation configurations and conditions
bounded by previous indeterminate fire test results. This test
program will test three configurations. These configurations will
be fabiicated by qualified/trained irstaliers using the vendor’s
recommended installation procedure (TSI Techanical Note 20684,
Revision V, November 1985). The ability o' these configurations,
when subjected to an ASTM E-118 fire test, tc maintain the cabling
free from fire damage will be assessed.

Deveic,, conduct, and document a test program to determine the

ampacity derating cauced by installing Thermo-Lag material on
eiectrical raceway,

Formally advise other government agencies and foreion nuclear
incustries of the staff's findings.

DEVELOPMENT AND IMPLEMENTATION OF A COMPREMENSIVE FIRE BARRIER
INSPECTION PRIGRAM
Objective

The objective cf this part of the action plan is to develop
Thermo-Lag fire barrier system inspection guidance which verifies
that licensees are taking *h2 appropriate actions to assure
compliance with the regulatior and, through the Regions, implement

this guidance.
Staff Resources

OST resources to develop the Temporary Instruction (T1)- 0.3 staff
year (7. development to incorporate staff input from all regions).

Regional resources to implement and document the Tl - 3.0 staff
years,

L A



PART 1V

1.
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DST resources required to assist in the resolution of the
technical issues identified through the implementaticn of the TI -
0.5 staff year.

Completion Schedule

Anticipated completion of Part [I] activities is currently
scheduled for November 26, 1993.

Overview of Part 1] Activities
(see Attachment 4 - Timeline Schedule)

Develop and issue a Temporary Instruction (TI) to the Regions for
implementation.

Regions, using resources having a background in fire protection
and fire endurance testing methods, implement the TI.

Through the implementation ot the Tl the Reqions will take the
appropriate actions to resolve the issues identified (e.g.,
enforcement, request technical assistance from NRR).

The staff will assist the Regions, as necessary, «#ith the
resolution of the issues identified through the implementation of
the preposed TI. In additicn, the staff will provide techniral
guidanca to the Region with regara to enforcement issues
identified during the implementation of the TI.

Through the implementation of the Tl and/or recessary regional
inspection fnliow-up, resclution of the following te~hnical issues
should be achieved:

Site Specific Issues identified at River Bend, Comanche
Peak, WNP2, Perry, Callaway, San Onofre, \aterford (Issue
6.0).

Adequacy of utiiity’s receipt inspection of Thermo-lLag
(i«sue 3.6).

RST ASSESSMENT OF NRC'S FIRE PROTECTION PROGRAM
Objective

The objective of this assessment is to determine if the NRC fire
protection program is assuring th.t the program has appropriately
addressed the safety issues and that licensees are maintaining
compliance with the requirements. The assessment will also
identify strengths and weaknesses ~f the program, as well as,
recommendations for imorovement. 1 addition, DST will evaluate
NRC fire protection program resou ces, review process, and the



inspec*ion program,
S5taff Resources

The assessment will be led by the Deputy Director, DST. Resources
required to nrovide support responsible for assessing the NRC's
fire protection program - 0.3 staff year,

Coordizution and Contacts

As part of the assessment, information will be solicited from the
NRC Regional Offices and from NUMARC, reactor licensees and fire
protection specialists and organizations, as needed. The Region |
Director of Reactor Safety has indicated his intorest in
suppoerting this effort.

Completion Schedule

Anticipated completion of Part IV activities, including a repor.
on the astessment findings and recommendations, is January 31,
1993,

Over iew of Part IV Activities

The Deputy Director, DST will assess tae fire protection review
and inspection programs to determine if adjusiments are needed.

The scope of the review will inciude:

- Perform a preliminary review of Yire protection program to
de*ermine where problems or weaknesses exist.

- The assessment will tocus on those areas where prodlems
appear to exist.

- Determine the overall safety significance of fire protect.on
at nuclear power plants and the most safety significant ii.ues
through discussions with fire protection experts and through a
review of available information in: operating experience
reports, PRA’'s, and previous studies.

- Determine if the NRC fire protecticn program has focused ts
attention and resources on the most safety significant ' .sues.

- Determine if the scope and depth of review in the fire
protection area are appropriate considering the relative safety
significance when compared to those in other areas such as the
review of ECCS, Service Water Systems, or HVAC.



-9-

- Determine 1f the NRC resource gllocations in the fire protection

area are appropriate considering the relative safety
significance when compared to thcse in other areas such as the
review of ECCS, Service Water Systems, or HVAC,

Determine if the NRC inspection program resources in the fire
protection area are appropriate considering the relative safety

significance when compared t) the resources «ilecated to other
areas such as the review of ECCS, Service Water Systems, or
HVAC.

Cetermine 1r ... “°C <iaff and contractor experience and
gxpertise in the fire protection area are appropriate
considering the relative safety significance when compared to
those in other areas such as the review of ECCS, Service Water
Systems, or HVAC.



ATTACHMENT )

THERMO-LAC FIRE BARRIER PERFORMANCE
STATUS OF FINAL REPORT TECHNICAL ISSUES

The following is a summary of the status and the anticipated actions
required to resolve the technical issues identified by the NRR Special
Review Team’s February 11 and April 21, 1992, Final Reports:

a'

Ampacity Derating Testing and Factors Used (Issve 1.1)
Anticipated Action

NRC expscts NUMARC to sponsor ampacity testing of the material
u 'na ¢ recognized testing procedure. Staff to review the test
nrogram prior to the test and will perform an analysis of the

¢ .sults upon compietion of industry testing.

Fire Test Acceptance Criteria (Issue 2.1)
Anticipated Action

NRC to establish staff position with NUMARC regarding fire testing
acceptance criteria during the review of NUMARC’: fire endurance
testing program. NIST to perform an analysis of UL, ANI, and ASTM
fire testiny standards against the guidance provided in GL 86-10,
NIST will assict the staff in evaluating industry’'s (NUMAKC) test
program and the placement of thermocouple: on the test specimens.

Extrapolation of Fire Test Results (issue 2.4)
Anticipated Action
NRC expects WUMARC to conduct testing of the Thermo-lLag material

using various (small and large) configurations. Have NIST pruvide
technical assistance with the extrapolation of industry test dala.

Impact of Optional Products (e.g., Topcoat) Applied tc ihermo-Lag
on Fire Resistive Rating (Issue 2.6.)

Anticipated Action

NRC expects NUMARC to coordincte fire endurance testing of
configurations with these materials. The staff will interact wiu.

NUMARC to ensure optional prcducts are incorporated into the test
program,

Thickness of Material Actually Fire Tested (Issue 2.7)



Anticipated Action

Determine, by testing, the impact of thickness differeices using
panels typical of those installed.

Review and Analysis of Fire Test Failures (lssue 2.8)

Anticipated Action

Review, with NIST's assistance, industry’s (NUMARC) analysis ~°
the indeterminate fire test resulis associated with the ITL fire
test reports. Resolution of the indeterminate fire test resylts
can be accomplished through a comprehensive fire test program.
The staff, with NIST’s assistance, will coordinate with NUMARC to
ensure Liat the fire testing issues are resolved by this program.

Validity and Analysis of ITL Fire Test Reports (Issue 2.9)
Anticipated Action

Conduct testing of the material to verify the fire rating of
Thermo-Lag (See Phase 1], item f).

Deviations and Changes Installation Procedures/Methods (Issue 3.1)
Anticipated Action

Information Notice 9.-7J was issued to discuss the installation
problems. The proposed generic letter will require licensees to
verify their installation against the vendor recommendations and
their design basis tests reports.

Level of Quality Control Applied ODuring Construction (Issue 3.3)
Anticipated Action

Conduct testing of the barriers to determine acceptable
configurations (See Phase 11, item f).

Adequacy of Thermo-lLag to be an Adequate Fire Barrier (e.g., fire

wall, fire barrier equipment e¢nclosure, penetration seal)
(Issue 5.1)

Anticipated Action

Conduct a fire test of the Thermo-Lag material. If the material
fails the test, further review of this issue may be necessary.
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Acceptability of Using of Stainless Steel Stress Skin (Issue 5.5)
Anticipated Action

Review industry’s (NUMARC) fire qualification testing program and

verify that the use of stainless steel stress skin is incorporated
into the program,

Impact the Use of Thermo-Lag Installation< May Have on Electrical
Raceway Seismic Design Basis (Issue 5.6)

Anticipated Action

NUMARC to coc dinate the review of TSI calculation, and several
sample licensee calculations, and determine if the calculations
and assumptions are valid. The staff will review NUMARI's
assessment of TSI's calculations,



ATTACHMENT 2

THERMO-LAG FIRE BARRIER
TECHNTCAL ISSUES BEING COORDINATED WITH INDUSTRY

The following summarizes t*e Thermo-Lag issues being coordinated with
Industry (NUMARC) for resolu' .a:

Ampacity Derating Testing and Factors Used (Issue 1.1)
Fire Test Acceptance Criteria (lIssue 2.1)
Extrapolation of Fire Test Results (lssue 2.4)

.mpact of Optional Products (e.g., Topcoat) Applied to
Thermo-Lag on Fire Resistive Rating (Issue 2.6.)

Thickness of Material Actually Fire Tested (Issue 2.7)
Review and Analysis of Fire Test Failures (Issue 2.8)
Validity and Analysis of ITL Fire Test Reports (Issue 2.9)

UDeviations and Changes Installation Procedures/Methods
(Issue 3.1)

Level of Quality Control Applied During Construction
(Issue 3.3)

Adequacy of the Training provided to Installers (Issue 3.4)

Adequacy of Utility's Receipt Inspection of Thermo-Lag
(Issue 3.6)

Adequacy of Thermo-Lag to be an Adeguate Fire Barrier {e.g.,
fire wall, fire barrier equipment enclosure, penetration
seal) (lssue 5.1)

Acceptability of Using of Stainless Steel Stress Skin
(Issue 5.5)

Impact the Use Thermo-Lag Installations May Have on
Flectrical Raceway Seismic Design Basis (Issue 5.8)



ATTACHMENT 3
THERMO-LAG FIRE BARRIER PERFORMANCE

ISSUES BEING EVALUATED BY FIRE/AMPACITY
EXPERIMENTS

Information gained through the implementation of the NRC's testing
prog=am will provide technical insights to the staff which will assist
in the closure of the following 1ssues:

Ampacity Derating Testing and Faciors Used (Issue 1.1)

ralsification of Ampacity Test Resu'ts (Issue 1.2)

Fire Test Acceptance Criteria (Issue 2.1)

Flaming of Thermo-lLag (Tssue 2.3)

Extrapolation of Tes. Results (Issue 2.4)

Testing Configuraticn Variables (Issue 2.5)

Optional Products (Issue 2.6)

Thickness Tested (Issue 2.7)

Fire Test Failures (Issue 2.8)

ITL Test Reports (Issue 2.9)

Time-Temperature Curve (Issue 2.10)

Falsification of Test Results (Issue 2.11)

Installation Procedure Changes (Issue 3.1)

Joint Installation Method (Issue 3.2)

Quality Control During Construction (Issue 3.3)

Adequacy of the Training provided to Installers (Issue 3.4)

CLOSED Toxicity of Off-Gases from Burning Thermo-Lag {Issue 4.')

Physical Problems with Installers (Issue 4.2)

CLOSED “hioride (ontent (Issue 5.3)
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ENCLOSURE 2
OVERVIEW OF THE NRR ACTION PLAN

This action plan consists of four parts:

Part 1 IDENTIFICATION OF THERMO-LAG FIRE BARRIER 1SSUES, COORDINATION AND
RESOLUTION OF TECHNICAL JSSUES WITH INDUSTRY

ihe major goals of this part of the action plan are to:

Advise the industry of the NRC's concerns with the technical issues associated
with raceway fire barrier systems

Issue the generic letter and supplements, if necessary, which require

licensees to submit assurances that they are in compliance with 10 CFR 50.48,
GDC 3 and GDC 17

Coordinate the resolution of the raceway fire barrier technical issues with
industry

Perform the necessary reviews and oversight of industry activities associated
with the resolution of the raceway fire barrier technical issues.

Part 1] NRC TESTING OF THERMO-LAG 330-1 FIRE BARRIER MATERIAL

The major goals of this part of the action plan are to:

Develop, conduct, and document the results of a fire endurance testing program

that includes both small and large scale tests of the Thermo-Lag 330 fire
barrier

Develop, conduct, and document a test program to determine typical cable

ampacity derating required fc- installing Thermo-lLag material on electrical
raceways

Advise other government agencies and foreign nuclear industries of the staff’s
findings

Part 111 MWLMWWJME
INSPECTION PROGRAM

The major objectives of the part of the action plan are to:

Develop a temporary instruction (TI) for inspecting raceway fire barrier
systems and issue it to the regions for implementation

Evaluate and resolve technical issues found while implementating the TI.






Enclosure 3

February 11, 19%2
TO: ALL HOLDERS OF OPERATING LICENSES OR CONETRUCTION PERMITS
FOR NUCLEAR POWER REACTORS.
SUBJECT: THERMO<LAG FIRE BARRIERS (GENERIC LETTER 92-XX)

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this
generic letter to require licensees to provide information to
verify that Thermo-Lag 330-1 fire barrier systews manui Lured by
Therwal Science, Incurporated (TS1, the vendor',6 St. Louis,

Missouri, comply with the wRC’s requirenents,

The NRC reviewed Thermo-Lag 330-1 fire barrier systems after
receiving reports from Gulf States Utilities (GSU) that these
systems had failed qualification fire tests and had installation
problems. The NRC reviewed fire endurance and ampacity derating
test reports, Installation procedure ., and as-built
configurations and identified the following concerns regarding
Thermo-Lag fire barriers: test results that are incomplete or
indeterminate, installatione that are not constructed in
accordance with the vendor’s installation procedures, incomplete
installation procedures, and as-built fi e barrier configurations
that may not be gualified by a valid fire endurance test or
justified by an engineering analysis. The NRC is concerned that
licensecs may not be meeting the requirements of Section 50.48,

"Fire protection," and General Design Criterion (GDC) 17,
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GDC 17 reguires that onsite electric powver systems be provided to
pernit functioning of structures, systems and components
jmportant to safety. The onsite electrical pover system is
reguired to provide sufficient capacity and capability to ensure
that vital functions are maintained. The Institute of Electrical
and Electronics Enjineers (IEEE) Standard 279, "Criteria for
Protection Systems for Muclear Pover Generating Stations,”
provides guidance regarding acceptable methods of satisfying GDC
17. IEEE 27) states that the quality of the prctection systenm
components shall be achieved by specifying requiremenis, such as

for the derating of components.

Areas cf concern

Fire Endurence Testing and Appiicastion of Test Results

Many fire endurance tests have been conducted on electrical
racevays protected with Thermo-Lag 330~1 fire barrier systems.
Although many of the test reports document results that meet the
NRC’'s temperature acceptence critericn discussed in GL 86~10,
some test assenmblies have failed, such as the assembly tested in
October 1989 at the Southwest Research Institute (SwRI) and
discussed in NRC Information Notice (IN) 91~47, "Failure of

Thermo-lag Fire Barrier Material to Pass Fire Endurance Test."

The NRC has reviewed approximately 40 l1~hour and J-hour fire
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enduranrce test reports Invelving Thermo~Lag 330«1 fire barrier
systems and har found that the test assenblies met the NRC's
tenperature acceptance criteria when the test article protective
envelope wan constructed by TSI personnel using T5I's
installation procedures. However, the NRC hag found other
Thermo~Lag s30+«) fire barrier test assenbl.es that failed to meet
the NRC's temperature acceptance criterion. In most cases, the
test assenblies that failed were either constructed by the
licensee’s or contractor’s qgualified installers, or did not
follow TE1's installation procedures. In the fire endurance test
conducted in October 198% at SWRI, the test article that failed

was constructed by TSl-certified licensee personnel using TSil's

installation procedures.

The NRC reviewed fire test reports from various testing
facilities and found that testing methods and procedures used
during some of the qualification tests did not meet the NRC's
guidance. NFPA 251 advises that the test conditiones should be
evaluated carefully because variations from the construction or
conuitions that are tested may substantially change \ae
performance characteristics of the assenbly. The test reports
revieved did not contain sufficient details of the constructicn
methods used for the test article, did not contain details of the
materials used, did not contain dimensiored dravings, and
documented test configurations that were atypical of as-built

configurations.
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In GL B6-10, the NRT provided guidance on deviations from tested
fire barrier configurations. While reviewing the Thermo-Lag fire
barriers, the NRC staff found several instances in which
licensees installed fire barrier configurations that may not have
been gualified by fire endurance testing or Justified by
engineering analysis. For example, when the NRC conducted its
review, some licensees could not justify their practice of
extrapolating test results from small barrier enclosures to
significantly larger enclosures, or installing barriers using
procedures and materials that were different froo those tested.
The NRC visited site after issuing IN 91-47, and also found
several licensees that had constructed fire walls, partitions,
ani vaults using Thermo-Lag as a component. These licensees
could not provide qualification tests or engineering analyses of
deviations fro» tested configurations to demonstrate the

accoptal.lity of these fire bairiers.

Anpaciiy Derating Desian Basis

Cables enclosed in electrical raceways protected with fire
barrier materials are derated because of the insulating effect of
the fire barrier waterial, Other factors that affect ampacity
derating include cable fill, cable loading, cable type, raceway
construction, and ambient temperature. The National Electrical
Code, Insulatcd Cable Engineers Association publications, and

other industry standards provide general ampacity derating
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{actors, but do not consader the effects of passive fire barrier
systerms. Although & national standurd ampacity derating test
pethod has not been established, smpacity derating factors for
racevays enclosed with fire barrier material have been deternired

by testing.

TSI has documented a wide range of ampacily derating factors that
vere determined by testing. For example, ISI provided test
reports to licensees that document ampacity derating factors for
cable trays that range from 7 percent to 28 percent for 1-hour
barriers and from 16 percent to 31 percent for J-hour barriers.
Or October 2, 198€, TSI informed its custopers by Mailgram that,
while conducting tests in September 1986, at the Undervriter
Laboratories (UL) facilities, TS found that the ampacity
derating factors for Thermo-Lag barriers were greater than
previous tests indicated., However, the test procedure and test
configuration differed from previous tests, and the results from
the different tests may not be comparable to each other. The NRC
is concerned that licensees may be using nonconservative ampacity
derating factors since the tested contigurations may not
represent as~built configurations. The NRC learned during its
raview that testing conducted at SWRI found the anpacity derating

as 37 percent for a 1-hour barrier.

Reficiencies in the Installation and Inspection Procedures
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All sddressees are reguired, , irsuant to Section 1828 of the

Atomic Energy Act of 1954, as amended, and 10 CFR Bection

$0.54(f), to provide & written report within 120 days frow the

date of this generic letter. 1In this written report, the

licensee shall:

(1)

(2)

(3)

(4)

State that it has identified all fire barriers using TSl's
Therzo~Lag 330-1 to meet 10 CFR 50.48 or that it does .ot
use Thermo~Lag 330~1 at the facility to meet this

reguirenent.

State that it has gualified the Thermo~Lag 330-1 fire
parriers by conducting a fire endurance test in accordance
with NFFA 251 or in accordance with previovs licensing

conmitments.

State that it has cc structed the as-built Thermo-Lag 330-1
fire barri-rs in accordance with the procedures used to
assenble the gualification test article and that the as-
built fire barrier configuration represente the materials,
vorkmanship, method of assembly, dimensions, and
configuration of the qualification test assembly
configuration or that the licensee has analyzed the

deviations from the tested configuration.

State that the design basis for the ampacity derating
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letter.

The written reports required shall be addresced to the U -,
Nuclear Regulatory Commissinn, ATTN: Document Contro! Desk,
wWagshingteon, D.C. 205%% urnder oath or affirmation. A cop, of the
report shall also pe submitted to the appropriate regional

sdministrator.

Rack{it Diacussion

The NRC is requiring informatien that will enable the NRC staff
to deternmine if licensees are complying with 10 CFR Secticn
50.48. 'Th: staff is not esteblishing a nev position regarding
compliance in this generic letter. Accordingly, this generic
letter does not constitute a backtit. Thus, 10 CFR 50.109 does

not apply, and no backfit anslysis need be prepared.

Request for Voluntary Submittal of Impact Data

This request is covered by Office of Management and Budget
Clearance Number 3150-0011, which expires May 31, 19%4. The
estipated average nunber of burden hours is 200 person-hours for
cach addressee’s response, including the time required to assess
the requirements fcr information, search data sources, gather and
analyze the data, and prepare the required letters. This

estimated average number of burden hours pertains only to the
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identified response~reluted matters and does not include the time
to implement the actions reguired to ~omply with the applicable
regulations, license conditions, or commitzents. Comments on the
accuracy of this estimate and suggestions to reduce the burden
zay be directed to Ronald Minsk, Office o»f Information and
Regulatory Affairs (3150-0011), NEOB~3019, Office of Management
and Budget, Washington, D.C. 20503, and tc the U.S8. Nuclear
Regulatory Cotmission, Information and Records Management Branch,
Division of Informetion Support Services, Office of Information

and Resources Management, Washington, D.C. 20555,

Although not reguired, the following anformation would assist the

NRC in evaluating the cost of complying with this generic letter:

(1) the licensee staff’s time and costs to perform requested

inspections, corrective actions, and associated testing

(2) the licensee staff’s time and costs to prepare the required

reports and documentation
(3) the additional short-term costs incurred as a result of the
inspection findings such as the costs of the corrective

actions ~r the costs of dowr tiane

(4) an estimate ¢f the additional long-term costs that will be
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