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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20~001

December 28, 1994

Hr. Milliam L. Stewart
Executive Vice President, Nuclear
Arizona Public Service Company
Post Office Box 53999
Phoenix, Arizona 85072-3999

SUBJECT: FOLLOWUP TO THE REQUEST FOR ADDITIONAL INFORMATION REGARDING GENERIC
LETTER 92-08, ISSUED PURSUANT TO 10 CFR 50.54(f) — PALO VERDE
NUCLEAR GENERATING STATION, UNITS 1, 2, and 3 (TAC NOS. H85583,
H85584, AND M85585)

Dear Hr. Stewart:

In response to U.S. Nuclear Regulatory Commission (NRC) staff requests for
information regarding Generic Letter (GL) 92-08, "Thermo-Lag 330-1 Fire
Barriers," you indicated that Palo Verde Units 1, 2, and 3 planned to continue
to rely on Thermo-Lag fire barriers to comply with NRC fire protection
regulations. On September 29, 1994, the U.S. Attorney for the District of
Maryland and the NRC Inspector General (IG) announced the indictment of
Thermal Science, Incorporated (TSI), the company that manufactures and
supplies Thermo-Lag fire barrier materials, and its president,
Hr. Rubin Feldman. The indictment alleges that TSI and Mr. Feldman conspired
with Industrial Testing Laboratories, Incorporated (ITL), and others to make
false statements and conceal material facts within the jurisdiction of the NRC
and to defraud the United States by impeding, impairing, obstructing, and
defeating the NRC's administration of the Atomic Energy Act. ITL had pleaded
guilty in U.S. District Court in Maryland in April 1994.

In a letter of November 7, 1992, TSI informed the staff that preshaped
Thermo-Lag conduit sections received by Texas Utilities Electric Company
(TU Electric) for Comanche Peak Steam Electric Station, Unit 2 (CPSES 2)
showed signs of delamination and voids. The NRC staff was concerned that the
use of such materials could affect the results of TU Electric's fire tests and
the performance of the Thermo-Lag barriers installed at CPSES 2. In a letter
of December 15, 1992, TU Electric described the actions it had taken to ensure
that the fire barrier materials used in its fire test program were
representative of the materials installed at CPSES 2, and described how it had
addressed the delamination and void concerns. On the basis of its evaluation
of the TU Electric submittal, the staff concluded that the fire test specimens
were representative of the materials installed at CPSES 2 and that TU Electric
had adequately addressed the delamination and void concerns. The IG has
informed the staff that TSI may not have implemented certain measures to
correct the void and delamination problems even though it had informed
TU Electric that it had done so. Specifically, we believe that TSI
representatives informed TU Electric that it had trained its employees to
repair the delaminations, cracks, and voids and that it had provided TU
Electric with signed training certificates to document this training. In
fact, we believe that TSI may not have trained its employees to perform these
repairs. This situation calls into question the reliability of TSI s quality
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Hr. William L. Stewart

assurance program for Thermo-Lag materials, and the quality of Thermo-Lag
materials.

The NRC staff has considered the effect of the indictment on the plans of NRC
staff and industry to resolve the technical issues associated with Thermo-Lag
fire barriers. In my letter of September 23, 1994, I informed you that the
Commission was requiring that all plants with Thermo-Lag fire barriers return
to compliance with existing NRC fire protection regulations. The indictment
does not alter this decision. Licensees planned to use information and data
supplied by TSI to demonstrate that Thermo-Lag fire barrier installations
conform to NRC regulations. However, the concerns and issues underlying the
indictment and the TU Electric experience sharpened concerns previously
expressed by the NRC staff to the licensees about the reliability of
information and data supplied by TSI that have been or could be used to make
judgments regarding Thermo-Lag materials. Therefore, the staff will request
licensees to take actions to fully address the technical issues discussed in
GL 92-08, independent of information and data supplied by TSI, before the
staff makes any determination regarding whether the use of Thermo-Lag fire
barriers complies with NRC regulations.

The NRC staff and industry have relied on the results of tests and analyses
conducted by NRC staff and industry to draw conclusions regarding the
performance of Thermo-Lag fire barrier materials. However, such conclusions
require that the materials tested be representative of the broad class of
material actually installed in the plant. Judgments regarding
representativeness, in turn, require reasonable assurance that appropriate
quality assurance measures were taken in the manufacture of the Thermo-Lag
materials or, alternatively, that the licensees determine that the properties
and quality of the materials are appropriate for their applications and
satisfy the staff that the determinations are correct. On the basis of the
concerns underlying the indictment and the TU Electric experience, the staff
has determined that reliance should not be placed on TSI's quality assurance
program for the purpose of assessing the adequacy of Thermo-Lag materials that
are currently installed or that are installed in the future. The staff has
also concluded that it is not enough for licensees to rely on generic
information on Thermo-Lag materials. The licensee must also have valid
information on the specific Thermo-Lag materials installed at its plant if it
intends to retain or expand its Thermo-Lag fire barrier installations.

The staff previously addressed the uniformity of Thermo-Lag materials in
Section II, "Important Barrier Parameters," of the request for additional
information (RAI) of December 1993 regarding Generic Letter 92-08. In
Section II of the RAI, the staff stated:

[B]ecause of questions about the uniformity of the Thermo-Lag
fire barrier materials produced over time, NUHARC [now Nuclear
Energy Institute] stated in its letter of July 29, 1993, that
"[c]hemical analysis of Thermo-Lag materials provided for the
program, as well as samples from utility stock, will be
performed, and a test report prepared comparing the chemical
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Hr. MHliam L. Stewart -3-

compositions of the respective samples." The results of the
chemical analyses may indicate that variations in the chemical
properties of Thermo-Lag are significant and may require
additional plant-specific information in the future.

Mhere the licensees plan to rely on fire endurance test results to draw
conclusions regarding the qualifications of specific Thermo-Lag fire barrier
installations, such conclusions require that installed materials and
configurations be representative of tested materials and configurations.
This, in turn, requires that the installation parameters for the tested
configuration bounded the installation parameters of the in-plant
configuration and that appropriate quality assurance measures were taken in
the manufacture of the Thermo-Lag materials, and the con'struction of the test
specimen and the in-plant fire barrier. In Section II of the RAI of
December 1993, the staff listed 24 important fire barrier installation
parameters and eight important cable parameters. At least two of the
parameters, panel thickness and conduit panels, are controlled by TSI at the
point of manufacture. Other parameters, such as panel rib orientation, tie-
wire spacing, and proximity of cables to the unexposed surfaces of the fire
barrier, are determined during barrier design and construction. The remaining
parameters, such as cable size and type, are established by plant design.
After the RAI was issued, many licensees informed the staff that they had not
verified some of the parameters and several licensees reported deviations and
defects in fire barrier installations that were revealed only after
destructive examination of in-plant Thermo-Lag fire barriers. The staff
informed licensees of installation deficiencies found at Enrico Fermi Atomic
Power Plant, Unit 2, in Information Notice 92-79, Supplement I, "Deficiencies
Found in Thermo-Lag Fire Barrier Installation," August 4, 1994. Later, Grand
Gulf Nuclear Station reported installation deficiencies found during
destructive fire barrier examinations (Licensee Event Report 94-008).

Dn the basis of its inspections of Thermo-Lag fire barriers and industry
experience finding installation defects during destructive examinations, the
staff has concluded that some of the installation parameters discussed in
Section II of the RAI of December 1993 cannot be verified or determined by
simple walkdowns of in-plant barriers, or by comparing as-built barriers with
installation records or with the installation procedures used to construct the
barriers. The staff has also concluded that some of the parameters can only
he obtained and verified by detailed examination such as disassembling a
representative sample of in-plant fire barrier configurations. The licensee
must have valid and verifiable information on each of the parameters for its
in-plant Thermo-Lag barriers if it intends to retain, modify, or expand its
Thermo-Lag fire barrier installations.

The NRC staff and licensees have also relied on information, data, and
calculations supplied by TSI to draw conclusions regarding the seismic
capabilities of Thermo-Lag materials and barriers. These conclusions are also
being reevaluated by the staff.
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Hr. William L. Stewar December 28, 1994

You are required, pursuant to Section 182a of the Atomic Energy Act of 1954,
as amended, and 10 CFR, 50.54(f), to submit written reports, under oath or
affirmation, that con'tain the information specified in the enclosure to this
letter in Sections I.a, 1.b, 1.c,'2.a, 2.b, and,2.c, within 90 days from the
date of this letter. Retain on site all information and documentation used to
prepare your response; these may be reviewed during future NRC audits or
inspections. You are also reminded of the following GL 92-08 reporting
requirement: "When corrective actions have been completed, confirm in writing
their completion."

I

1 sl

The information collection contained in this request is covered by the Office
of Management and Budget clearance number 3150-0011, which expires on
July 31, 1997. The public reporting burden for this collection of information
is covered by the previous estimate of 420 person-hours plus an increase of
120 person-hours, for a total of 540 person-hours for each addressee's
response. This includes time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed, and completing and
reviewing the collection of information. 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 (T-6 F33), U.S. Nuclear Regulatory Commission, Washington,
DC 20555-0001, and to the Desk Officer, Office of Information and Regulatory
Affairs, NEOB-10202 (3150-0011), Office of Management and Budget, Washington,
DC 20503.

If you have any questions about this matter, please contact Brian Holian (301-
504-3121), Linh Tran (301-504-1361), or Edward Connell (301-504-2838).

Sincerely, Qpv Fl
Original s gnedby S4 ~'~~

Roy P. Zimmerman
Associate Director for Projects
Office of Nuclear Reactor Regulation

Docket Nos. STN 50-528, STN 50-529,
and STN 50-530
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Hr. Milliala L. Stewar December 28, 1 994

You are requi red , pursuant to Section 182a of the Atomic Energy Act of 1954 ,
as amended, and 1 0 CFR 50 . 54 (f) , to submit written reports , under oath or
affirmation , that contain the information specified in the enclosure to this
letter in Sections 1 . a, 1 . b, 1 . c, 2 . a, 2 . b, and 2 . c, within 90 days from the
date of this letter . Retain on site al 1 information and documentation used to
prepare your response ; these may be reviewed during future NRC audits or
inspections . You are also reminded of the following GL 92-08 reporti ng
requi rement : "When corrective actions have been completed , confirm in writing
their compl et ion . "

The information collection contained in this request is covered by the Office
of Management and Budget clearance number 3 1 50-001 1, which expires on
July 3 1, 1 997 . The public r eporti ng bur den for this collection of informati on
is covered by the prev ious estimate of 420 person-hours plus an increase of
1 20 person-hours , for a total of 540 person-hours for each addressee '
response . This includes time for reviewing instructions, searching existing
data sources , gathering and maintaining the data needed, and completing and
reviewing the collection of informati on . Send comments regarding this burden
estimate or any other aspect of this collection of information , including
suggestions for reduci ng this burden, to the Information and Records
Management Branch (T-6 F33 ) , U . S . Nuclear Regulatory Commission , Washington ,
DC 20555-0001, and to the Desk Officer , Office of Information and Regulatory
Affairs , NEOB- 1 0202 (3 1 50-001 1 ) , Office of Management and Budget , Washington ,
DC 20503 .

If you have any questions about thi s matter, please contact Brian Hol i an (30 1-
504-3121), Linh Tran (301-504-1361), or Edward Connell (301-504-2838).

Sincerely, A QAfQFI
Original signed Dy 54 ~"~"

Roy'. Zimmerman
Associate Director for Projects
Office of Nuclear Reactor Regulation

Docket Nos. STN 50-528, STN 50-529,
and STN 50-530

Enclosure: As stated

cc w/encl: See next page
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Hr. William L. Stewart
Arizona Public Service Company Palo Verde

CC:
Mr. Steve Olea
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 85007

T. E. Oubre, Esq.
Southern California Edison Company
P. 0. Box 800
Rosemead, California 91770

Senior Resident Inspector
USNRC
P. 0. Box 40
Buckeye, Arizona 85326

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
Harris Tower 5 Pavillion
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Hr. Charles B. Brinkman, Manager
Washington Nuclear Operations
ABB Combustion Engineering Nuclear Power
12300 Twinbrook Parkway, Suite 330
Rockville, Maryland 20852

Hr. Aubrey V. Godwin, Director
Arizona Radiation Regulatory Agency
4814 South 40 Street
Phoenix, Arizona 85040

Hr. Curtis Hoskins
Executive Vice President and

Chief Operating Officer
Palo Verde Services
2025 N. 3rd Street, Suite 220
Phoenix, Arizona 85004

Roy P. Lessey, Jr., Esq.
Akin, Gump, Strauss, Hauer and Feld
El Paso Electric Company
1333 New Hampshire Avenue, Suite 400
Washington, DC 20036

Hs. Angela K. Krainik, Manager
Nuclear Licensing
Arizona Public Service Company
P. 0. Box 52034
Phoenix, Arizona 85072-2034

Chairman, Haricopa County Board
of Supervisors

111 South Third Avenue
Phoenix, Arizona 85003



REQUEST FOR ADDITIONAL INFORMATION REGARDING
GENERIC LETTER 92-08

"THERMO-LAG 330-1 FIRE BARRIERS"
PURSUANT TO 10 CFR 50.54(f)

1. Thermo-Lag Materials

a. Describe the specific tests and analyses that will be performed to
verify that the Thermo-Lag fire barrier materials that are currently
installed at Palo Verde Units I, 2, and 3, or that will be installed in
the future, are representative of the materials that were used to
address the technical issues associated with Thermo-Lag barriers and to
construct the fire endurance and ampacity derating test specimens. The
tests and analyses shall address the material properties and attributes
that were determined or controlled by TSI during the manufacturing
process and the quality assurance program. The tests and analyses
shall also address the material properties and attributes that
contribute to,conclusions that the Thermo-Lag materials and barriers
conform to NRC regulations. These include:

(I) chemical composition
(2) material thickness
(3) material weight and density
(4) the presence of voids, cracks, and delaminations
(5) fire endurance capabilities
(6) combustibility
(7) flame spread rating
(8) ampacity derating
(9) mechanical properties such as tensile strength, compressive

strength, shear strength, and flexural strength.

Describe the methodology that will be used to determine the sample size
and demonstrate that the sample size will be large enough to ensure
that the information and data obtained will be sufficient to assess the
total population of in-plant Thermo-Lag barriers and the materials that
will be installed in the future. In determining the sample size,
consider the time of installation and manufacture of the various in-
plant materials and barrier installations. Give the number and types
(e.g., panels, conduit preshapes, trowel-grade material, stress skin)
of samples that will be tested or analyzed.

c

d.

Submit the schedule for verifying the Thermo-Lag materials.

After the analyses and tests have been completed, submit a written
supplemental report that confirms that this effort has been
completed and provide the results of the tests and analyses.
Describe any changes to previously submitted plans or schedules
that result from the tests or analyses.

ENCLOSURE
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2. Important Barrier Parameters

a. Describe the examinations and inspections that will be performed to
obtain the important barrier parameters given in Section II of the RAI
of December 1993 for the Thermo-Lag fire barrier configurations
installed at Palo Verde Units I, 2, and 3.

b. Describe the methodology that will be applied to determine the number
and type of representative in-plant fire barrier configurations that
will be examined in detail and demonstrate that the sample size is
adequate to ensure that the information and data that will be obtained
are adequate to assess the total population of in-plant Thermo-Lag
barriers. A large enough sample of the total population of
configurations should be examined to provide reasonable assurance that
the materials and important barrier parameters used to construct the
in-plant barriers and any future barrier installations or
modifications, are representative of the parameters used to construct
the fire endurance test specimens.

c. Submit the schedule for obtaining and verifying all of the important
barrier parameters.

d. After the information has been obtained and verified, submit a

written supplemental report that confirms that this effort has been
completed and provides the results of the examinations and
inspections. Verify that the parameters of the in-plant
configurations are representative of the parameters of the fire
endurance test specimens. Describe any changes to previously
submitted plans or schedules that result from the examinations.
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