October 26, 1998

Mr. Robert J. Barrett

Site Executive Officer

New York Power Authority

Indian Point 3 Nuclear Power Plant
Post Office Box 215

Buchanan, NY 10511

SUBJECT: ~ OCTOBER 15,1998, MEETING ON THE STATUS OF URI
50-286/93-24-03,CABLE IGNITION TEMPERATURES OF CABLES
PASSING THROUGH PENETRATION SEALS (TAC NO. M96085)

Dear Mr. Barrett:

On October 15, 1998, a public meeting was held in the Region | office, wherein members
of your staff discussed the status of URI 50-286/93-24-03, Cable Ignition Temperatures of
Cables Passing Through Penetration Seals (TAC NO. M96085). Discussions mainly
focused on firestop qualifications including testing methodologies to determine the auto
ignition temperature of cable insulation. The meeting was helpful for us to understand
your position on the issue. Enclosure 1 provides a list of meeting attendees. Enclosure 2
is a copy of the slides that were presented by NYPA during the meeting.

Thank you for your cooperation in this matter.
Sincerely,
ORIGINAL SIGNED BY:
'David Lew, Acting Chief

Electrical Engineering Branch
Division of Reactor Safety

Docket No. 50-286

Enclosures: N
1. List of Meeting Attendees

2. NYPA Slides - A 3 . g !
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cc w/encl:
C. D. Rappleyea, Chairman and Chief Executive Officer
E. Zeltmann, President and Chief Operating Officer
R. Hiney, Executive Vice President for Project Operations
J. Knubel, Chief Nuclear Officer and Senior Vice President
H. P. Salmon, Jr., Vice President of Engineering
W. Josiger, Vice President - Engineering and Project Management
Kelly, Director - Regulatory Affairs and Special Projects
. Dougherty, Director - Nuclear Engineering 3
. Deasy, Vice President - Appraisal and Compliance Services
. Patch, Director - Quality Assurance
. C. Goldstein, Assistant General Counsel
. D. Faison, Director, Nuclear Licensing, NYPA
. Peters, Licensing Manager
. Donahue, Mayor, Village of Buchanan
. W. Jackson, Nuclear Safety and Licensing Manager (Con Ed)
. Donaldson, Esquire, Assistant Attorney General, New York Department of Law
Chairman, Standing Committee on Energy, NYS Assembly
Chairman, Standing Committee on Environmental Conservation, NYS Assembly
T. Morra, Executive Chair, Four County Nuclear Safety Committee
Chairman, Committee on Corporations, Authorities, and Commissions
The Honorable Sandra Galef, NYS Assembly
P. D. Eddy, Electric Division, Department of Public Service, State of New York
G. T. Goering, Consultant, New York Power Authority
J. E. Gagliardo, Consultant, New York Power Authority
E. S. Beckjord, Consultant, New York Power Authority
F. William Valentino, President, New York State Energy Research
and Development Authority
J. Spath, Program Director, New York State Energy Research
and Development Authority :
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ENCLOSURE 1

LIST OF ATTENDEES

NRC

William Ruland, Branch Chief, Electrical Engineering, Division of Reactor Safety (DRS)
David Lew, Branch Chief, Projects Branch 2A, Division of Reactor Projects (DRP)
‘Steven West, Branch Chief, Fire Protection, Plant Systems Branch
Roy Fuhrmeister, Senior Reactor Engineer, Electrical Engineering, DRS
Chris Cahill, Reactor Engineer, Electrical Engineering, DRS
Chris Bajwa, Fire Protection, Plant Systems Branch

NEW YORK POWER AUTHORITY

Tom Dougherty, Director of Engineering
Peter Kokolakis, Licensing Manager
Alan Ettinger, Fire Protection Manager
Steven Wilkie, Fire Protection Engineer
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NYPA — NRC Meeting
October 15, 1998

URI 50-286/93-24-03

Re: Cable Ignition Temperatures of Cables Passing
Through Penetration Seals (TAC No. M96085)

Indian Point No. 3-Nuclear Power Plant
. 50-286
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Introduction
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Purpose of Meeting

October 15, 1998
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Background

Fire seals are installed with the intent that they remain in
place and retain their integrity when subject to an exposure
fire and subsequently, a fire suppression agent. In return
such installations and associated fire barriers will provide
reasonable assurance that the effects of a fire would be
limited to discrete fire areas or fire zones and that one
division of safe shutdown equipment will remain free of fire
damage. |

Silicone foam and silicone elastomer comprise the two
principal types of materials used at Indian Point 3 (IP3) for
sealing fire barrier penetrations. |

At IP3, the results of eight separate fire endurance and hose
stream tests have been used to qualify the silicone foam and
silicone elastomer typical fire seal designs for both
mechanical and electrical penetrations.

October 15, 1998
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History of Unresolved Issue

June 1, 1978 - The NRC issues Staff Position P4 that identifies that
firestop qualification may be accomplished “by providing the results of tests
on equivalent design which have already been qualified and the basis for
adequacy.”

1993 - NYPA undertook a re-review of the fire seal designs to ensure
conformance with the licensing basis and assess any concerns raised by
‘Information Notices 88-04 and supplement, and 88-56. The project
included four phases: '

e Phase | - A review/re-qualification of existing ﬁré seal designs
o Phase Il - A field inspection

o Phase Ill - A review of the field inspection results and evaluation of
identified discrepancies

o Phase IV - Repairs to discrepant fire éeals.

In Phase |, NYPA prepared ENG-527, Evaluation 5, “Penetration Fire
Seals Program,” Revision 0, which documented the general test method
and acceptance criteria used to evaluate the fire test reports supporting the
qualification of seal designs at IP3. The methodology allowed unexposed
side penetrant and interface temperatures of greater than 250 °F plus
ambient but not more than 700 °F. This limiting temperature was based on
guidance documented in IEEE 634-78 and was assumed to be sufficiently
below the auto ignition temperatures of cables used at IP3.

October 15, 1998



Power -
2 olpove

History of Unresolved Issue (Cont'd)

'NRC Inspection 50-286/93-24 ('Report dated December 14, 1993)

. NRC Inspector Reviewed Fire Barrier Inspection Procedure
(ENG-527) | '

o NRC Inspector Reviewed Fire Barrier lnspéctions

. NRC Inspector Reviewed NYPA'’s Evaluatlon of Fire Barrler
Inspection Test Results

e NRC Inspector Reviewed NYPA'’s Fire Barrier Penetration Seal
Qualification Tests

During the inspection, the NRC Inspector noted that ENG-527, Evaluation
5, Revision 0, did not adequately demonstrate that the established limiting
temperature (maximum unexposed side temperature of 700 °F) was
sufficiently below the cable insulation ignition temperature.

Following a re-review, NYPA prepared ENG-527, Evaluation 5, Revision 1,
dated October 26, 1993 which provided a qualitative evaluation as to why
the auto ignition temperatures of IP3 cables were sufficiently above 700 OF,

The NRC reviewed the evaluation and requested NYPA to identify the

cable insulation ignition temperatures for each of the cable types used at
IP3 (URI 286/93-24-03).

October 15, 1998
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‘History of Unresblved Issue (Cont'd)

NYPA Evaluation No. IP3-ANAL-FP-01393

NYPA prepares Evaluation No. IP3-ANAL-FP-01393, “Fire
Seal Analysis” Revision 0, dated January 25, 1995 to
address the URI. The evaluation is based on cable
flammability research funded by Electric Power Research
Institute (EPRI) and performed by Factory Mutual Research
Corporation (FMRC) in the late 1970s and early 1980s (EPRI
Report NP-1200). The evaluation concluded that the self
(auto) ignition temperature of cable insulation is not less than
785 °F, and that this temperature is sufficiently above the
700 °F maximum allowable unexposed surface criterion for

fire. seal designs at IP3.

October 15, 1998
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History of Unresolved Issue (Cont’d)

NRC Inspection 50-286/95-81 (Report dated May 11, 1995)

The NRC Inspector revieWed NYPA Evaluation No. IP3-ANAL-
FP-01393, Revision 0 and noted a discrepancy between auto
ignition temperature values in the evaluation and in another

EPRI report (NP-1881).

The NRC notes in the inspection report that NYPA will verify

applicability of the auto ignition information. During the

inspection, NYPA investigated the discrepancy and the validity
of the assumptions, which supported the determinations of
critical heat flux values. NYPA contacted the principal
investigator of the FMRC project who prepared the EPRI
report. B . | |

NYPA decided not to rely on the earlier EPRI/FMRC repoﬁ (NP-
1200) due to (a) the uncertainty of critical heat flux values cited in

- the earlier EPRI/FMRC reports, (b) questions on the interpretation

of test data which determined critical heat flux, and (c) insufficient
test data which could render more accurate critical heat flux values.

October 15, 1998
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History of Unresolved Issue (Cont’d)

- NRC Inspection 50-286/95-10 (Report dated July 26, 1995)

® NYPA revised Evaluation No. IP3-ANAL-FP-01393, Revision
1

e  The report noted that:

“The Inspector found analysis IP3-ANAL-FP-01392, Revision
1, and supporting document to be generally sufficient.
However, the staff was concerned with the FMRC test results,
- which differed from the results of cable ignition temperature
testing provided in NUREG/CR-5546, “An Investigation of the
Effects of Thermal Aging on the Fire Damageability of Electric
Cables.” Additionally the staff questioned the methodology
used in the FMRC testing, particularly, the correlation's
between critical heat flux with critical temperatures, and
whether a 15-minute test adequately represents cable ignition
temperatures for cables installed in a 3-hour fire barrier.”

Based on these concerns and questions Unresolved item 93-
24-03 remained open.

-10 -
October 15, 1998




History of Unresolved Issue (Cont’d)
1 ) | .
April 24, 1996 (NYPA letter IPN-96-050)

NYPA responded to the NRC questions raised in NRC Inspection Report 50-
286/95-10. NYPA compared the NUREG/CR-5546 test methodology and
results of those used in the EPRI/FMRC Reports, talked to the author of the
NUREG and identified that:

L Based on the different test methodologies in which FNRC measured applied
external heat flux and Sandia assumed that the temperature of the cable is equal
to the temperature of the test chamber in a radiative and highly convective
environment, it is reasonable to expect differing test results of piloted ignition based
on the method of exposure and relative differences in the intensity of the pilot. A
high intensity pilot is expected to contribute to the ignition of a cable sample
whereas, a low intensity pilot can be assumed to have negligible effect on the cable
ignition temperature. In addition, in the Sandia test, auto-ignition was cited as not
being reached by any of the cables. The lower limits of auto-ignition were never
determined. .

. The Factory Mutual test methodology uses well-founded principles of black body
radiation in its interpretation of test results. A 15-minute test duration is reasonable
considering the uniform, multi-directional application of external heat flux by four
quartz heaters and the similarity of critical heat flux values between large and small
diameter cable samples. :

July 8, 1996

NRC (regio'nal) indicates that the matter has been referred to NRR for
resolution.

_11 -
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History of Unresolved Issue (Cont’d)

September 19, 1996

By letter, the NRC requesfs:

Listing and location of all fire barrier penetration seals whose fire rating
is based on cable ignition temperature '

Typical fire seal details
Supporting fire test reports, and

Type of cabling in fire seals that are subject to the URI, anda -
detailed comparison of the types of cabling used in fire qualifying
test, and an analysis which demonstrates the auto-ignition
temperature is above that experienced on the unexposed side of the
fire seal as recorded in fire tests which support the typical fire seal
design.

-12- -
- October 15, 1998
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History of Unresolved Issue (Cont’d)

December 23, 1996 (NYPA letter IPN-96-130)
NYPA responds to NRC Request for Information providing:

Analysis IP3-ANAL-FP-01392, Rev. 1, with attachments

Fire barrier penetration wall location site map

Vendor drawings of typical fire seal designs, and

Eight fire tests which support the typical fire seal designs

May 22, 1998

By letter the NRC indicates that a follow up 'inspection (Inspection IP 92904,
Follow up - Plant Support, Fire Penetration Seal Qualification Open Items) will
be performed.

~ Between May 22, 1998 and July 16, 1998

In a series on telephone conversations between W. Ruland of NRC Region
| and A. Ettlinger, P.Kokolakis and S. Wilkie of NYPA, the NRC identifies
that NRR has prepared a technical report outlining questions and concerns
on Analysis IP3-ANAL-FP-01392, Rev. 1. Aithough NYPA was not
provided with a copy of the Report, W. Ruland (NRC Region |) was
~available to discuss the questions and concerns identified therein.

-13 -
October 15, 1998
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History of Unresolved Issue (Cont’d)

July 16, 1998

W. Ruland of NRC Region | and A. Ettlinger, P.Kokolakis and S. Wilkie of
NYPA, meet at IP3 to discuss the questions and concerns identified in
NRRs technical report. As part of that meeting a discussion took place
regarding the IP3 licensing commitments and design basis relative to fire
barrier penetration seals.

-14 -
October 15, 1998
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Summary of Information Provided to,
and Reviewed by, the NRC

PIP 177.1, Task 10 (Internal Identifier)

The NRC during NRC Inspection 50-286/93-24 reviewéd the following
documentation: ,

- e . ENG-527, Evaluation 1, Silicone Foam Electrical Penetration Fire Seal
Evaluation which qualifies the acceptability of 10" of RTV silicone foam
with a 1" dam for a 5" maximum diameter electrical penetration (3-hour
fire seal).

. ENG-527, Evaluation 2, Elastomer Electrical Penetration Fire Seal,
which qualifies the acceptability of 6" nominal depth elastomer with no
dam for a 5" maximum diameter electrical penetration (3-hour fire seal).

° ENG-527, Evaluation 3, Internal Conduit Seal Prbgram, which provides
the criteria for installation of internal conduit seals.

e  ENG-527, Evaluation 4, Elastomer Coating over Silicone Foam, which
qualifies the acceptability of an elastomer coating over RTV silicone
foam when installing or reworking a fire seal.

o ENG-527, Evaluation 5, Penetration Fire Seal Program, which
establishes the criteria used to evaluate fire test reports used as
qualification fire tests for typical fire barrier penetration seals.

-15 -
' October 15, 1998
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Summary of Information Provided to,
and Reviewed by, the NRC (Cont’d)

PIP 177.1, Task 10 (Cont'd)

ENG-527, Evaluation 6, Penetrating Items of a silicone Foam or
Elastomer Fire Seal, which qualifies the acceptability of multiple
penetrating items other that those specifically. referenced in the
qualification tests of typical seal details. '

ENG-527, Evaluation 7, Adhesive Sealant Mechanical or Electrical

. Penetration Fire Seal, which qualifies the acceptability of adhesive |

sealants.

ENG-527, Evaluation 8, Silicone Foam Electrical Penetration Fire Seal,
which qualifies the acceptability of 10" of RTV silicone foam with a 1"

dam for a 12" maximum diameter electrical penetration (3-hour fire

seal).

ENG-527, Evaluation 9, Barriers Separating the DG Ventilation Areas
from each other and from the Control Building, which reviews the
requirements which would necessitate the inspection and maintenance
of the elevation 43'-6" barriers at both ends of the diesel cells.

-16 -
October 15, 1998
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Summary of Informatlon Provided to,
and Reviewed by, the NRC (Cont’d)

PIP 177.1, Task 10 (Cont'd)

o ENG-527, Evaluation 10, Flamemastic Firestops, which-
reviews the historical documentation and requirements which
would necessitate the installation and maintenance of existing
Flamemastic fire stops. ‘

e ENG-527, Evaluaticn 11, Diesel Generator Duct Penetration
Seals and Fire Stops, which qualifies the acceptability of the
penetration seal configurations installed at the bus duct
openings between the DG rooms and the Switchgear Room.

o ENG-527, Evaluation 12, Barriers Separating the CR from the
CSR and the CSR from the 480V Switchgear Room, which
determines the fire protection requirements for the barriers
separating the Control Room from the Cable Spreading Room
and the Cable Spreading Room from the 480V Switchgear
Room

o ENG-527, Evaluation 13, Flamemastic Firestops Reinspection,
which establishes a sampling plan and an action plan used to
inspect the flamemastic firestops of the barriers separating the

 Control Room from the Cable Spreading Room and the Cable
Spreading Room from the 480V Switchgear Room.

-17 -
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Summary of Information Provided to,
and Reviewed by, the NRC (Cont’d)

PIP 177.1, Task 10 (Cont'd)

e ENG-527, Evaluation 14, Disposition of Penetration Fire Seals
and Firestops, which documents and provides justification of
the methodology used to disposition penetration fire seals and
firestops during the inspection phase of the Fire Barrier
Inspection Program.

° ENG-527, Evaluation 15, Foreman Wall, which establishes the
criteria used to evaluate the acceptability of the fire seals in the
wall separating the electrical tunnel and the Cable Spreading
Room. : |

o All fire barrier penetration Inspection Evaluation Forms.

-18 -
October 15, 1998




; YorkPower
z I‘IAlélaih.Woriiy ]

- Summary of Information Provided
to NRC (Cont’d)

' The typical designs of IP3 fire seals is based on several
qualification fire tests that are representative of the worst case
configuration including; cable loading, cable tray arrangement
and anchoring, and penetration fire seal size and design.

The tested configurations were subject to a 3-hour fire

endurance test corresponding to-the standard time-temperature

curve specified in ASTM E-119.

The tested configurations withstood the fire endurance test
without passage of flame or hot gases enough to ignite cable,
other penetrating items or seal material on the unexposed side.

The maximum temperature recorded on the unexposed side
during the tests was below 700 °F.

IP3 cables were compared to the cables» used in the
qualification tests.

-19-
October 15, 1998
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Summary of Information Provided
to NRC (Cont’d)

The auto ignition temperature for all IP3 cables is above
785 °F as determined by comparison with data published by
EPRI and based on research performed by Factory Mutual
Research Corporation (FMRC). |

Auto ignition temperatures were determined based on FMRC
testing of cables of similar construction and jacketing material.

The auto 'ignition temperatures determined by FMRC tests are
a physical property of the material.

The ignition temperatures determined by Sandia National
Laboratory in NUREG /CR-5546 were determined as a by-
product of their testing the electrical failure of a cable and “at
no time was spontaneous ignition observed prior to electrical
failure.”

- 20 - '
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Q’uestions & Answers

-21-
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- Conclusions

There is reasonable assurance to conclude that the effects of a ﬁre
would be limited to discrete fire areas or fire zones and that one
division of safe shutdown equipment will remain free of fire damage.

e The NRC has previously reviewed NYPA's penetration seal
program

e NYPA's methodology for qualifying fire penetration seal tests
is based on equivalent designs, which have already been
qualified; the NRC accepted this method (Fire Protection SER
transmitted by NRC letter dated March 6, 1979)

e NYPA's Fire Protection Program is based on the defense-in
depth as detailed in BTP 9.5-1. | |

-22.-
o October 15, 1998
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Questions & Answers

October 15, 1998




How many fire barrier penetration sealé are there
at IP3?

Approx. 1200
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How many fire barrier penetration seals were
evaluated using maximum cable temperature
criteria rather than by criteria specified by

| ASTM E-119?

Approx. 1200



NuReg 1552, Fire Barrier Penetration Seals in
Nuclear Power Plants.

As it pertains to fire seal qualification, the NRC
as reiterated in NuReg 1552, has previously
accepted fire seals qualified and listed by UL or

- approved by FM.



The FMRC tests did not consider test with
- energized cable.

True;

However; .

The FMRC test data was used to determine cable
insulation ignition temperatures and insulation
ignition temperature as a property of the
material. Material property is independent of
whether the cable is or is not energized.



Tech-Sil Test TP-TS-004 identifies that the
ambient temperature was 50°F - 60°F and that the
end temperature of the test was 330°F. This is
above 250°F + amblent

The test method to which this fire test was
performed required that no individual
thermocouple of the exposed surface of the fire
stop exceed 325°F above ambient conditions.
Thls would result in an acceptance criteria of
375°F - 385°F.



- NRC Position P4 deals only with fire barrier
penetration seals. It does not include cables.

| True;
Qualification of cables is addressed under
Section D.3.(f) of Appendix A to
BTP APCSB 9.5-1;
However;
Qualification of a fire seal is dependent on the

‘cable insulation ignition temperatures as
discussed in NRC Position P4




