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OMB No.: 3150-0012
NRCB 92-01

UNITED STATES
NUCLEAR REGULATORY COMMISSI
OFFICE OF NUCLEAR REACTOR QLLVLATION
WASHINGTON, D.C. 20555

June 24, 1992

FAILUKE OF THERMO-LAG 330 FIRE BARRIER SYSTEM TO
MAINTAIN CABLING IN WIDE CABLE TRAYS AND SMALL
CONDUITS FREE FROM FIRE DAMAGE

For Action:

Al . - P P - e n F 1a - . ~
Iders of operating licenses for nuclear power reactors

Information:

for nuclear power reactors

of failures in fire endurance testing
ba*r‘ev wv(tew that is installed to
1 a"rq reactor licensees to
these licensees provide the
ith a written response describing

Background

On AJNu) issued Information Notice (IN) 91-47
Thermo- 8¢rr19# Material P

1"‘*ra" n fire endurance
Compan ': ag
cable t*avs and **e as
Information Notice 91- Deficiencies In The Procedures For Installing
Thermo-Lag Fire Barrier HaYeF‘al,' which provided information on deficiencies
in procedures that the vendor (Thermal Science, Inc.) provided for installing
Thermo- Lag 330 fire barrier material., As a result of on-going concerns
associated with the indeterminate qualifications of Thermo-Lag 330 fire
barrier installations, on June 23, 1992, the NRC issued Information Notice
92-46, "Thermo-Lag Fire Barrier Material Special Review Team Final Report

Findings, Current Fire Endurance Testing, and Ampacity Calculation Errors.®

ire Endurance Test," which provide
rformed by the Gulf "atc Utiliti

0 fire barrier stems installed on wide aluminum
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raceway fire barrier systems for its Comanche Peak Steam Electric Station
The testing was performed during the weeks of June 15 and June 22, 19%2.
TV Electric’s test program consisted of a series of l-hcur fire endurance
tests (using the ASTM-E]119 Standard Time Temperature Curve) on a variety of
cable tray and conduit "mock-ups.™ TU Electric designed these "mock-ups® or
test articles to duplicate existing installed plant configurations. Plant
personne) used stock material to construct the test articles. The Thermo-Lag
fire barrier installation on the test articles was performed in accordance
with TU Electric’s Thermo-Lag installation procedures. These procedures were
developed from the vendor's recommended installation procedures.

Thermo-Lag fire barrier systems for the TU Electric test articles were
tructed using pre-formed l-hour T*ermu~aa~ 330 panels and conduit shapes
"?s and seams were constructed by pre-buttering seams and Joints with
+

>

gra:e Thermo-Lag 330-1 and holding ’he assew“‘y together with stainless

article was tested. This article consisted
, and 5-inch conduit entering and exiting
Throughout the 1-hour fire endurance test, the
cabling routed inside the conduits was monitored in accordance with the
American Nuclear Insurer’s criteria for low voltage circuit integrity and
continuit) Throughout the test, none of the cables experienced a failure in
circuit integrity. The licensee noted that l”P 'hermoccupie temperature on
cover of the junction box on the unexposed side reached 539 °*F and
spots (temperatures on the cable in excess of 500 *F) on the 3/4-inch
and the 1-inch conduit developed. On June 18, 1992, the cables were
article. There were no visible signs of thermal
] onduit. The cable inside the
\a""n' and cable in the

through

the 1"{\'51

fire enduranc
. guration, eliminary test result ‘r‘\*mag~=
guration passed the test satis torily Throughout
the thermocouple temperatur on the cables inside th
ess than 325 °F,

1992, a 30-inch wide ladder back tray configuration was tested
minut:s ‘nto the test, the Thermo-Lag 3 yanel on the bottom of the
test arti-.. began to sag. At 18 minutes, th at the interface between
the tray support and the tray showed signs paker ng and separation The
internal temperatures within areas of the test article showed signs of
exceeding 325 °*F at 25 minutes. The joint fully separated in 4] minutes

- ¥
resulting in cable circuit integrity failu and fire damage t2 the \at es

48(a) of Title 10 of the Code of Federa) Regulations
).48(3)) requires that each operating nuclear power pi
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2. In those plant areas in which Thermo-Lag fire barriers are used to
protect wide cable trays, small conduits, or both, the licensee should
implement, in accordance with plant procedures, the appropriate
compensatory measures, such as fire watches, consistent with those which
would be implemented by either the plant tecinical specifications or the
operating license for an inoperable fire barrier.

3. - Each licensee, within 30 days of receiving this bulletin, is required to »
provide a written notification stating whether it has or does not have
Thermo-Lag 330 fire barrier systems installed in its facilities. Each
Ticensee who has installed Thermo-Lag 330 fire barriers is required to
inform the NRC, in writing, whether it has taken the above actions and
is required to describe the measures being taken to ensure or restore
fire barr.er operability.

Backfit Discussion

These types of fire barriers are currently installed at operating power
reactor sites and are required to meet either a condition of a plant's
operating license or the requirements of Section 111.G of Appendix R to 10 CFR
Part 50. The actions requested by this bulletin do not represent a new staff
position but are considered necessary to bring licensees into Compliance with
existing NRC rules and regulations where these test results are relevant,
Therefore, this bulletin is being issued as a compliance backfit under the
terms of 50.109(a)(4). In addition, pursuant to the Charter of the Committee
to Review Gereric Requirements (CRGR), this bulletin is bein? issued as an
immediately effactive action (10 CFR 50.109(a)(6)). This bulletin is being
issued with the knowledge of the CRGR.

.

Address the required written reports to the U. S. Nuclear Regulatory
Commission, ATTN: Document Control Desk, Washington, D.C. 20555, under oath or
affirmation under the provisions of Section 182a, Atomic Energy Act of 1954,
as amendad and 10 CFR 50.54(f). In addition, submit a copy to the appropriate
regional administrator.

This request is covered by Office of Management and Budget Clearance Number
3150-0012, which expires June 30, 19594, The estimated average number of
burden hours is 60 person hours for each licensee response, including those
needed tc assess the new recommendations, search data sources. cather and
analyze the data, and prepare the required letters. This estirate of the
ave "age number of burden hours pertains only to the identified response-
related matters and does not include the time needed to implement the
requested action. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing
this burden, to the Information and Records Management Branch, Division of
Information Support Services, Office of Information Resources Management, U.
S. Nuclear Reguliatory Commission, Washington, D.C. 20555, and to the Paperwork
Reduction Project (3150-0011), Office of Information and Regulatory Affairs,
NEOB-3019, Office of Management and Budget, Washington, 0.C. 20503.
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Although no speci“ic response is required with respect to the following
information, the .. lowing information would assist the NRC in evaluating the
cost of complying wi.h this bulletin:

(1) the licensee staff's time and costs to perform requested inspections,
corrective actions, nd associated testing;

(2) the Ticensee staff’s time and costs to prepare the requested reports
documentation;

the additional short-terwm costs incurred to address the inspection
findings such as the costs of the corrective actions

o« or the costs of
down time: and

an estimate of the additional long-term costs that will be inc
result of implementing commitments such as the estimated cc.is of
— - ¥

onducting future inspections or increased maintenance

ed as a

|d have any questions about this matter, please contact one of the
tacts listed below or
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Charles E. Rossi, Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

Ralph Architzel, NRR
(301) 504-2804

atrick Madden
504-2854
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LIST OF RECENTLY ISSUED
NRC BULLETINS

BulTetin Date of
No. Subject Issuance

$1-01 Reporting Loss of 10/18/91
Criticality Safety
Controls

A11 fuel cycle and uranium
fuel research and develop-
ment Ticensees. '

Failure of Westinghouse 06/2 ] 11 holders of OLs or CPs
Steam Generator Tube PHRs
Mechanical Plugs

Failure of Westinghouse 11 holders of
Steam Generator Tube PWRS .
Mechanical Plugs

Loss of Thermal Margin holders of OLs or

Caused by Channel Box Bow BWRs .

Loss of F111-011 in
-

Iransmitters Manufactured
by Rosemount

”

holders of OlLs or CPs
nuclear power reac

Potential Loss of Required 11/21/8! 11 holders
Shutdown Mirgin During )r PWRs.
Refueling Operations

of OLs or

Nonconforming Molded-Case

holders of OLs or CPs
Circuit Breakers

nuclear power reactor

Stress Corrosion Cracking ‘ 11 holders of OLs or CPs
of High-Hardness Type 410 ! nuclear power reactors
Stainless Steel Internal
Preloaded Bolting in Anchor
Darling Medel S350W Swing
Check Valves or Valves of
Similar Design

Failure of Westinghouse } . | holders of OLs or CPs
Steam Generator Tube * PWRs
Mechanical Plugs

License

nom




Enclosure 2

Fage No. 1
06/25/92

MULTI-PLANT ACTION (MPA)Y =0 |

FLANT LIST L

(1) (2) (3) (4) (5) (6)
TAC DOCKET RITS  EXCEPTIO
NUMBER NUMBER FPLANT NAME LEAD PM INIT PA NUMBE
M ? 9 50-313 AREKANSAS 1 ALEXION TWA 'S
M 50-368 ARKANSAS 2 PETERSON SGJ
M 50-334 BEAVER VALLEY 1 DEAGAZIO ABD ‘.,
M 50-412 BEAVER VALLEY 2 DEAGAZIO ABD -
n__.j 50-438 BELLEFONTE 1 THADANI MBT 1111
M 50-439 BELLEFONTE 2 THADANI MBT 1111
L I 50-155 BIG ROCK POINT STRANSKY R4S
uj 50-456 BRAIDWOOD 1 PULCIFER PPV
M 50-457 BRAIDWOOD 2 PULCIFER RPV
":‘_j 50-259 BROWNS FERRY 1 ROSS THR
M 50-260 BROWNS FERRY 2 ROSS THR
ME3X SO 50-286 BROWNS FERRY 3 ROUSS THR
ML 50-325 BRUNSWICK 1 LE NAL
M____& 50-324 BRUNSWICK 2 LE NAL
M 50-454 BYRON 1 HEIA APH
"3 50-455 BYRON 2 H3IA APH
y 50-483 CALLAWAY 1 WHARTON BRN
M fa 50-317 CALVERT CLIFFS 1 MCDONALD DGM
M 50-318 CALVERT CLIFFS 2 MCDCNALD DGM
M 50-413 CATAWBA 1 MARTIN REM
M 50-414 CATAWBA 2 MARTIN REM
MB3B 60 50-461 CLINTON GODY AOG
. S 50-445 COMANCHE PEAK 1 BERGMAN TKB
u___* 850-446 COMANCIE PEAK 2 HOLIAN BMH 1111
| A ) 50-315 COOK 1 STANG SFJ
Moy 50-316 COOK 2 STANG SFJ
A 50-2988 COOPER BEVIN RBB
M b 50-302 CRYSTAL RIVER 3 SILVER HAS
M 50-346 DAVIS BESSE HOPRINS JSH
M 50-275 DIABLO CANYON 1 " 20D HAR
M 50-323 DIABLO CANYON 2 ROOD HAR
ME 3270 50-237 DRESDEN 2 SIEGEL XBS
™ ¢ 50-249 DRESDEN 3 S1BEGEL XBS
"—____f' §0-331 DUANE ARNOLD SHIRAKI CSE
M 50-348 FARLEY 1 HOFFMAN STH
M 4 50-364 FARLEY 2 HOFFMAN STH
M - 50-341 FERMI 2 COLBURN TGC
M 3 50-333 FITZPATRICK MCCABE B2M
M 7 50-285 FORT CALHOUN 1 BLOOM S4B
. I 4 50-244 GINNA JOHNSON AGJ
M, 9. 50-416 GRAND GULF 1 0" CONNOR PWO
vEgEg 0 50-213 HADDAM NECK WANG ADW
M | 50-400 HARRIS 1 MOZAFARI BRM
™ a 50-321 HATCH 1 JABBOUR KNJ
CTSY R K 50-366 HATCH 2 JABBOUR KNJ
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What are the NRC's concerns regarding Thermo-Lag fire barriers?

Recent fire endurance testing of wide cable tray and small conduit
configurations have demonstrated that they fail sooner than previously
thought. This has necessitated the issuance of NRC Bulletir $2-01.

What actions has the NRC taken?

Current actions include the issuance of NRC Bullstin 92-01 to all licensee
notifying them of the recent Thermo-Lag fire endurance test failures on
sial) conduits and wide trays. In addition, the NRC is scheduled to meet™
on July 7 1992, with industry to discuss Thermo-Lag fire barrier issues,

Past actions included:
Established NRR Special Review Team in July 1991,

Issued IN 91-47, “Failure of ThormOoLag Fire Barrier Marerial To
Pass Fire Endurance Test, " August 6, 1991,

1ssued IN 9179, “Deficiercies in the Procedurz¢ for installing
Thermo-Lag Fire Barrier Materials,” December 6. 19' ..

Prepered a propused generic letter.
Met wit!' NUMARC on February 19, 1992.

Inforf.tion Notice 92-46, “Theemo-Lag Fire Basrrier Material Special
Review Team Final Findings, Current Fire Endurance Tests, and
Ampacity Calculation Errors,” June 23, 1992

How long has the NRC known abou* this problem and what actions has the
agency taken?

Testing conducted beginning the week of June 15, 1992 resulted in failures
of fire barrier systems enclosing wide cable trays and small conduits.

River Bend Station first reported installation problems with Thermo-Lag to
the NRC in 1087. The test failure of Thermo-lag was reported in December
1989. These reports were reviewed by the NRC by cur rout ne processes.
The issues were not considered to be applic.ole to other plants until the
spring of 1991, following the receipt of s0.% allegations and an NRC site
visit to River Beid Station. Since that time, three information notices
have been issued »7d a meeting was held with the inductry to discuss

potential problems - Thermo-Lag.

Why did 1t take so long for the NRC to take action on this iscue?
Upon receiving actual test failure data the NRC acted Immediately.
2
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Previously, the NRC did not consider the River Ben? reports anplicable to
the -est of the industry until the spring of 1991. Previous information
was considered to only involve specific problems at River Bend. We will
cartai”’y go back and review our handling of the previous issues for
lessons learned.

Why weren’t these issues found by NRC inspectors?

Similar problems have been found at other facilities over the last 10
years. However, the identification of these types of predlems would no;
be normali; expected by our inspectors. This engineering area is ver
specialized. In addition, the installation prob'ems are Aifficuit to
identify wher the fire barrier i¢ already installed. .

What will the licensees have to do to correct the problem?

The immediate problem is addressed by establishing compensatory fire
watches where suspect Thermo-Lag 15 installed. The actions to correct the
Thermo-Lag fire barrier discrepancies may range from minor repairs, to
complete replacement of some barriers.

Why is the Inspector Gener: ‘s Office involved with the investigation?
An 01G/01 Investigative team has been formed to look into the matters
involving Thermo-Lag. ! cannot address any specifics of the investigation
since it st111 ongoing.

Is 1t true that NRC officials favored Thermo-Lag over other products?

The Inspector General would review these types of issues and | cannot
address the question.

Why were allegations overlooked or ignored by the NRC?

That t{pn of 1ssue would be under the responsibility of the Inspector
General. The NRC does have a formal tracking program to ensure review of
all allegations received.

What electrica] systems does Thermo-Lag protect and what kind of malerial
is used in Thermo-Lag?

Thermo-lLag is used to protect electrical cables used for enuipment that
would be needed to shut down the plant in the event of a fire.

Thermo-ta? is referred to as a subliming material, and the content of the
material 1s proprietary information.

3
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15. 1s the problem with Thermo-Lag mainly in the improper installation of the
material or is the quality of the material alsn under question?

The NRC has concerns regarding both the insta)lation of the material and
the ability of the material to provide an adequate fire barrier, even if
1t 1s installed in accordance with the vendor's recommendations,

16, - Other than problems associated with fire endurance are ther ‘her e
concerns the NRC may have with Thermo-Lag fire barriers?

Yes, in addition to the fire endurance concerns the NRC has i~en*i¢ied
concerns with installation of the various design configurations and «ith
cable ampacity. These include:

Ampacity derating factors for the Thermo-Lag 330 fire barrier system
are indeterminate.

Some licensees have not adequately reviewed and evaluated fire
endurance test results and ampaciiy derating test results to
determine the validity of the tests and the applicability of the
test results to their installed Thermo-Lag fire barrier

configurations.

Some licensees have not adequately reviewed their installed fire
barrier configurations to ensure that they either replicate the
tested configurations or provide ar equivalent level of protection.



