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THERMO-LAG ACTION PLAN
FIFTH QUARTERLY UPDATE

EXECUTIVE SUMMARY

The Thermo-Lag Action Plan addresses the technical and programmatic issues

related to the use of Thermo-Lag fire barriers by nuclear reactor licensees to

satisfy U.S. Nuclear Regulatory Commission (NRC) requirements. This is the
fifth quarterly update of the Thermo-Lag Action Plan.

SIGNIFICANT NRC STAFF ACTIONS DURING THE PAST QUARTER

o Finalized the staff position on fire test acceptance criteria, Generic
Letter 86-10, Supplement 1 (Action Plan Part I).

o] Observed NUMARC Phase 1 fire tests (Part I).

o] Discussed with NUMARC the results of Phase 1 tests, plans for Phase 2
tests, and the industry application guidance (Partl).

o Initiated perindic NRC/NUMARC senior management meetings (Part I).

e Observed construction of NUMARC Phase 2 test specimens (Part I).

o Issued requests for additional information pursuant to 10 CFR 50.54(f)
to licensees relying on the NUMARC test program (Part I).

© Briefed the Commission on the status of Thermo-Lag (Part V)

o Assessed and adjusted the current course of action (Part V).

o) Briefed the Advisory Committee on Reactor Safeguards on the NUMARC test
program (Part V).

o Completed a survey of fire protection requirements at foreign reactors
(Part V).

o Briefed Congressional staff on the status of Thermo-lLag (Part V).

PLANNED ACTIONS

© Issue Generic Letter 86-10, Supplement 1 (Part I).

o) Review licensee responses to the 50.54(f) letter (Part I).

o Continue the review of NUMARC test program which includes Phase 1 test
reports, Phase 2 construction and fire endurance tests, and
implementation guidance (Part I).

o Finalize the fire barrier inspection guidance and conduct fire barrier
inspections (Part I1]).

0 Reassess course of action at appropriate points and revise as needed to

ensure timely resolution of the issues.
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(3) Corrective actions may be necessary to rectify deficiencies
identified with respect to the review and response processes.

The Thermo-Lag Action Plan is divided into the following five parts:

Part 1 Review and evaluate technical issues with indust:ry
coordination (as appropriate) and evaluate industry actions
to resolve the fire barrier issues.

Part 11 Sponsor smali-scale fire tests to assess concerns with
combustibility and fire performance.

Part 111 Prepare inspection guidance and conduct inspections to
evaluate the adequacy of in-plant fire barrier
configurations. Resolve plant-specific issues.

Part IV Assess the NRC programmatic review and inspection processes
regarding various aspects of the NRC fire protection
program.

Part V Oversee action plan implementation, prepare status reports,

respond to 10 CFR 2.206 petitions, respond to Congressional
requests, and brief management.

A personal computer-based project management program is used to track and
manage the Thermo-Lag Action Plan. The program tracks task details,
schedules, milestones, and complietion dates. The attachment to this action
plan is a Gantt chart that identifies each task with its schedule and status.
The Thermo-Lag Action Plan is revised as needed to add tasks that arise during
the review, and to account for changing resources, work assignments, and
priorities. Completion of the Thermo-Lag Action Plan within the stated
schedules is dependent on the availability of resources.

A reassessment of the NRR reactor fire protection program was performed under
Part IV of the Thermc-Lag Action Plan in response to the programmatic concerns
raised during the initial review of Thermo-lLag fire barriers. The results of
the reassessment were provided in the "Report on the Reassessment of the NRC
Fire Protection Program" of February 27, 1993. This action completed Part IV
of the action plan. The reassessment report contained a number of
recommendations. Implementation of the recommendations is addressed in the
Fire Protection Task Action Plan (FP-TAP) and the Equipment Qualification Task
Action Plan (EQ-TAP).

PART 1 TECHMICAL ISSUES

Objective: To coordinate resolution of technical issues with the
industry, to monitor and review industry actions, and to
ensure that these acticns adequately resolve the technical
gssues associated with the performance of Thermo-Lag fire

arriers.

Scope: Resolve the technical issues identified by the special
review team, by the 0IG, and that arise during the course of
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Staff effort:
Completion date:

Status:

the review. Coordinate with the Nuclear Management and
Resources Council (NUMARC) and individual licensees to
resolve issues and resolve fire testing methodology and
acceptance criteria through meetings, reviewing submittals,
and observing fire endurance and ampacity derating tests.

Issue Generic Letter 92-08, "Thermo-lLag 330-1 Fire
Barriers.”

Prepare a staff position on fire endurance test acceptance
criteria. Issue the position with Supplement 1 to Generic
Letter 86-10, "Implementation of Fire Protection
Requirements."

Issue Bulletins, Information Notices, other generic
communications, and plant-specific communications as
appropriate.

Review licensee responses to the generic and plant-specific
communications.

4.0 staff years.
November 1994 (WITS 9200188).
Started. Completion date and resources are unchanged.

During the past quarter, the staff continued its review of
the industry Thermo-lLag test program proposed by NUMARC.
The staff witnessed Phise 1 fire endurance tests, met with
NUMARC to discuss the y2sults of Phase 1 tests and plans for
Phase 2 tests, audited construction of Phase 2 test
specimens, initiated periodic senior management meetings
with NUMARC, and met with the Advisory Committee on Reactor
Safeguards (ACRS) to review the technical differences
between the NRC staff and NUMARC on fire test methodology
and acceptance criteria. ACRS played an important role in
the NUMARC decision to install thermocouples in accordance
with NRC staff recommendations. Questions about the plant-
specific applicability of NUMARC test results are still
under review. The staff alsc initiated a review of the
NUMARC industry guide entitled, "Thermo-Lag 330-1
Combustibility Evaluation Methodology Plant Screening
Guide," of October 12, 1993, as revised December 27, 1993.
NIST is providing technical assistance.

In Decomber, the staff issued a request for additional
information pursuant to 10 CHR 50.54(f) to each licensee
awaiting the results of the NUMARC test program. The letter
requires additional information on the configurations and
the amounts of Thermo-lLag installed in the plant, how the
NUMARC test results will be applied, how configurations
particular to the plant will be addressed, what alternatives
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are available for configurations that may not demonstrate
satisfactory performance by test or cannot be upgraded, and
plans and schedules for resolving the technicai issues
identified in GL 92-08. Llicensees are required to respond
within 45 days of the date of the letter. The staff expects
to complete its review and evaluation of the data and
informatior submitted in response to the letters within 60
days of receipt of the licensees’ responses. The staff will
then reassess the Thermo-lLag Action Plan and will consider
all practical alternatives that originate from the licensee
responses and this reassessment. This action was discussed
in detail in SECY-93-362, December 30, 1993.

The staff also (1) resolved the public comments received in
response to its proposed position on fire endurance test
acceptance criteria, (2) finalized the staff position, which
will be issued with GL 86-10, Supplement 1 during the next
quarter, and (3) conducted full-scale fire endurance and
ampacity derating tests at Underwriters Laboratories, Inc.
The staff plans to issue the results of these tests during
the first quarter of 19394 in an information notice.

Several Part I tasks have been delayed, such as the NUMARC
test program. However, as of yet, the delays have not
impacted the overall Part I completion date of

November 1994.

PART II NRC TESTING

Objective:

Scope:

Staff effort:
Completion date:

Status:

To determine the combustibility of and assess the fire
endurance performance of Thermo-lLag 330-1 fire barrier
materials by conducting small-scale tests.

Develop, conduct, and document the results of the NRC test
program

0.8 staff year.
September 933 (WITS 9200189).
Complete. (This completed WITS 9200189.)

The staff conducted combustibility tests of Thermo-Lag
material and issued the results to industry by Infermation
Notice 92-82. Further review of Thermo-Lag combustibility
is included in the NUMARC test program (Part I). The staff
will provide its final position on Thermo-Lag combustibility
in GL 92-08, Supplement 1 (Part I).

The staff completed the small-scale Thermo-Lag fire test
program at the National Institute of Standards and
Technology (NIST). The results were published in Report of
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Technology (NIST). The results were published in Report of
Test FR 3991, "kilot-scale Fire Endurance Tests of Subliming
Fire Barrier Panels,” January 6, 1993.

The review of fire barrier materials other than Thermo-lLag,
is tracked in the FP-TAP.

PART 111 INSPECTION PROGRAM AND PLANT SPECIFIC ISSUES

Objective:

Scope:

Staff effort:

Completion date:

Status:

To inspect in-plant fire barriers for compliance with KRC
fire protection requirements and guidance and to resolve the
plant specific issues identified by the NRR special review
team and by the staff during its ongoing review of
Thermo-Lag fire barriers.

Develop and issue a Temporary Instruction (TI) for fire
barrier inspections.

Conduct inspection workshops for the regions.
Conduct fire barrier inspections (NRC regions) and assist
the regions (NRR), as necessary, in resolving issues found
during the inspections.
Coordinate with the regions and track plant-specific issues
identified in the special review team final report of
February 11, 1992, and cther sources.
8 staff years' as follows:

0.3 staff years by NRR to develop the TI.

7.0 staff years by the regions to conduct and document
the fire barrier inspections,

0.7 staff years by NRR to assist in resolving
inspections findings.

December 1996 (WITS 9200190).

Started. Completion date revised. Resources unchanged.
The T1 was drafted and is currently undergoing internal NRR
review. Several plant-specific actions, such as an

evaluation of the use of Thermo-Lag for electrical
separation at South Texas, were completed. In addition,

' pPlant-specific issues and tasks are identified in Part III of the
Thermo-Lag Action Plan to facilitate overall task management. Staff resources
(NRR and regional) expended on these issues and tasks are charged to
plant-specific TAC Numbers and inspection report numbers, but are not included
in the action plan resources.
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several plant-specific issues, such as the review of the TVA
fire test program for Watts Bar and the review of Region IV
questions concerning Cooper, were started.

Final completion of the Thermo-Lag Action Plan is driven by

the completion of Part I111. The Part III completion date is

changed from May 1955 to December 1996. During the briefing

on October 29, 1993, the staff informed the Commission that

several factors, such as delays in the NUMARC test program,

had delayed the previously reported completion schedule of

May 1995. The revised schedule to resolve concerns with

Thermo-Lag fire barriers or to propose alternative fire

protection measures to be implemented to bring the plants

into compliance with existing NRC fire protection

requirements is March 31, 1994. Licensees should start

plant modifications during refueling outages after

March 1994, with the expectation that barriers will be |
upgraded by March 1996. Assuming that the NRC initiate fire {
barrier inspection at the plants after the licensees declare

the barriers operable, as currently specified in Part III of

the action plan, and that the inspections are conducted as

each plant completes its barrier upgrades, the inspections

could start as early as fall 1994 and be completed by 1996. |
Therefore, the revised overall completion schedule is

December 1996. The staff reflected this revised schedule in

Part 111 of the Thermo-Lag Action Plan. |

As part of its continuing assessment of the Thermo-Lag
Action Plan, the staff will conduct a series of inspections

at a sampling of plants to assess licensee efforts to

resolve the fire barrier issues. The results of these

inspections would be used to determine whether or not each

reactor unit should be inspected. This revised inspection

approach could shorten the completion schedule without

impairing plant safety.

PART IV ASSESSMENT O . R
Objective: To address the issues identified by the Commission and NRR

Staff effort:

Status:

+ during its review of the OIG report of August 12, 1992, and

the programmatic issues identified in the Thermo-Lag Action
Plan revision of July 1, 1992.

0.5 staff year.

Completed February 27, 1983, by repart entitied
*Reassessment of the NRC Fire Protection Program." Staff
actions to assess and implement the report recommendation
are documented in the FP-TAP.
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PART ¥




Region Resources: 7.0 staff years
Region I 1.8 staff years
Region 11 1.8 staff years
Region 111 1.8 staff years
Region IV 0.8 staff year
Region V 0.8 staff year

Note: 0.2 staff year was transferred from Part II of this action plan to
Part 1 of the FP-TAP for the review of fire barriers other than Thermo-lLag.

GANTT_CHART

The attached Gantt chart depicts the tasks identified for resolving the issues
associated with Thermo-Lag fire barriers and their status (future, started, or
done). The bars indicate the scheduled duration for completing the associated
task. The deltas (triangles) indicate zero duration tasks such as milestones
or tasks that have not been assigned a specific duration.

[Filename: G:\ACTNPLAN\UPDATES.DO]
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Task Name

PART | - TECHNICAL ISSUES
SPEC REV TEAM GENERIC ISSUES

1.1 Ampacity Derating Tests
1.2 Faisification of Ampacity
2.1 Fire Test Acceptance Crit
2.3 Flaming of Thermo-Lag
2 4 Extrapola. of Test Results
2.5 Testing Vanables
2 6 impact of Optional Product
2.7 Thickness Mat. Fire Tested
2 8 Fire Test Failures
2 9 Validity ITL Fire Test Rep
2 10 Time-Temperature Curve
211 Faisification of Test Res
3.1 inst. Procadure Changes
3.2 Joint Instaliation Method
3.3 QC During Contruction

3.4 Traming of installers

3.5 TSI On-Site Representative
3.6 Receipt inspection of T-La
4.1 Toxicity of Thermo-Lag
4.2 Health Problems from TA
5.3 Chionde Content

5.5 Stress Skin
NRR IDENTIFIED ISSUES
Sessmic Design
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Yask Name

OIG IDENTIFIED ISSUES
ITL Qualifications to Test
10 CFR Part 21 Ampacity issue
Notification of Other L
CPSES - Panel Thickness

Size of Tested Configurations

Density/Weight of Therma Lag
Hose Stream Test Methods
PROCESS OF RESOLVING ISSUES

Builetin 92-01
Review Resps to Builletin 92-01
Bultetin 92-01, Supplement 1
Review Resp. Bul. 9201 Sup.1
Generc Letter 92-08

issue Generic Letter 92-08

Review Responses to GL 9208
50.54{f) Letters

Draft Bases for Issuing Letter

Draft Letter and RAI

Meet with CRGR

iIssue Lefter to Licensess

inform Commission

Inform Cong. Subcomm. GT 9565

Review Licensee Hesponses

Assess/Fevise Action Plan - 2
Generic Letter 92-08, Supp 1




THERMO-LAG ACTION PLAN

I ask Name

1904

Develop GL 9208, Supy

Draft GL 92-08. Supp 1
13 Hevew
Resolve CRGR Comments
Pubie Commendt Penod
Address Publc Comments
CRGR Review
Commssion Paper
Commission Heview
Issue (31 9208, Supp Y
Fire Test Accept Critena
Draft Proposed Staft Posthon
Intemal Review & Mgt Approval
Meet with Vendors
CRGR Review
Resoive CRGR Comments
Public Comment Penod
Address Pubiic Comments
CRGR review
Commssion Papes
Commission Review
Issue Critena (GL 86-10, 51)
Ampacty Derating lssues
Review Prev Ampacity Reports
Review Ul Repont

Review TSI Tecnnical Note

NSRRI
s
8 Future

2| uture

8 Future
8 Future

§ Future
i Future
B
B e
o
Done
Done
B Done
B Done
B Dore
N Started
. ‘:!’?l.vrﬁ‘
B Future
8 Future
RIS
B ruture
| Future

M otere
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Task Name

Heview UL Repeat Test
Vendor inspection of OFY
Review Ampacity Data on Cables
Assess immeadiate Safety Issue
OIG Ampactty issues
Review UL Ampacity Differances§
Review Bid Document 618
Referral Of Ampacity info
IN 92-82, Combustibility
NUMARC PROGRAM
Combustibility issue
Combustibiiity Tests at Ui
Rey Combustibility Analysis
Phase | Fire Tests
Source Inspection
Review Test Plan
Test Specimen Construction
Fire Endurance Tests
Review Test Reports
Phase il Fire Tests
Review Test Plan
Test Specimen Construction
Fire Endurance Tests
Review Test Reports

Ampacity Derating Tests

Review Test Plan
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T ask Name

Test Specimen Construction
Ampacity Derating Tests
Heview Ampacity Test Results
indusiry Application Gude
Assess/Hevise Action Plan - 3
NRC Full- Scale Tests
Develop Test Plan
Sandia Training
instailer Training
Construct Test Specimens
Conduct Tests
Prepare Test Report (Sandia)
Prepare information Notice
NUMARC MEETINGS
NUMARC SUBMITTALS
Heview 1st Draft Test Critena
Review 2nd draft Test Critena
Review Cable Functionality

PART Il - NRC TEST PROGRAMS o

PART 1l - NRC INSPECTION PROG “
|

INSPECTION PROCEDURES BARETACRIIT ISR

Draft Temporary Instruction d Started

T to Regions for Comments

Resoilve Comments
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issue Final T1
1 WORKSHOP
REGIONAL INSPECTIONS
RESOLVE INSPECTION ISSUES
PLANT SPECIFIC ISSLIES
Regon |
Susqguehanna
s lem
IM Cable Tray Wrap Matenal
Region Il
Watts Bar Nuclear
T est Program
Review TYA Test Program
Heview TVA Cntena
Review TVA Test Results
Write SER
Region Il
Callaway Plam
Fire Bamer Design Basis
Unqgualified Fire Bamers
installation Problems
Ampacity Derating
Vendor Information Program
Perry Nuciear Power Plant
e Barner Design Basis

Dewiation From 1B-inch Rule

g
. Future

1 Future

e o el e
R AT ST RSN TR
Pt s sl
Eo e s
aesSNsERTGEREGERESSE
RS ETCRSTRSTRRER e
LTSRN
Bl e T s ies 2ot e
P . T
ARSI
SREEESNETRSTRERE
" Started
Started
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Task Name

THERMO-LAG ACTION PLAN

Recept Inspecthon Procedures

Band Spacing

Spit Conduit Bamer

Ampacity Derating

Fire Test Fasure

Hegion IV
Comanche Peak

Fire Barmer Design

Heceipt Inspection- Panel Wgt

installaton Procedures

instalier Tramning

Fire Barmier Gap Widths

Unit 2 Test Program, Licensing
Review Test Program, Critena
Review Fire Test Resulis

Review Ampacity Test Results

Prepare SSER 26 and 27
Prepare Satety Evaluation Rpt
Prepare Safety Evaluation
Voids and Delamination
inspection
Cooper
TIA to Clarity Position
River Bend Station
Procurement Program Weaknes

Unquahfied installations
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Task Name

Fire Test Acceptance Critena
10 CFR 50 73 Reporting Rethr
instaliation Procedures
Ampacity Derating
Part 21 Reporting
Unqualified 3-hour Bamers

South Texas

Watertord

Region V

San Onofre

WNP2
Ampacity Derating
Unqualified instailations
Re<aipt Inspections
AWTSI Interface Test Failure
Installation Problems
Use of Failed Test Susquehanna
Fwe Bamer Design Basis
installation Procedures

PART IV - PROGRAM REASSESSMEM
PART V- PLAN MANAGEMENT

ACTION PLAN MAINTENANCE
ACTION PLAN TRACKING

Compl. Part | (WITS 9200188;



Task Name

THERMO-LAG ACTION FLAN

Compi. Part i (WITS 8200189)
Compi. Part il (WITS S200190)
Compi. Part IV (WITS S200191)
QTRLY UPDATES {(WITS 8200180)
Quarterly Update 1
Quarterly Update 2
Quarterty Update 3
Quarterty Update 4
Quarterty Update 5

OTHER COMMISION INTERACTIONS
Ampacity Qs (WITS 9200179)
OIG Issues (WITS 3200199)
Respond to Commission Qs
Commission Briefing (11/13/82)
Chairman Brefing (4/9/92)
Commission Brefing (10/26/23)
Chairman Brefing (11/29/33)
Responses to 11/1503 SRM
Partial Response WITS 9300194
Foreign Reactors WITS 3300195
Assess/Rewvise Action Plan - 1
ACRS MEETINGS
CONGRESSIONAL INTERACTION
NRC BUDGET
2206 PETITIONS
NRC ANNUAL REPORT

—Staned

ﬂ Started

B Done
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Task Name

MEDIA INTEREST
MISCELLANEOUS ACTIVITIES

NRH Program Heview
Respond to NUMARC Plans

3M Meeting Request (YT 92027)
OIG Reques! Records (GT 8701)
Lessons Leamed (WITS 9200200)
Reguiatory info Conference

Prepare FP-TAP
NIST Ltr on Design Practices

[sabic Canyon Heanng
OPA Director Bnefing




