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OWNewYork Power 
40 Authority William J. Cahill, Jr.  

Chief Nuclear Officer

December 23, 1996 
I PN-96-1 30

U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 20555

Subject :

Reference:

Indian Point No. 3 Nuclear Power Plant 
Docket No. 50-286 
License No. DPR-64 
Response to Request for Additional Information - Indian Point 3 Nuclear 
Power Plant Cable Ignition Temperature of Cables Passing Through 
Penetration Seals (TAC NO. M96085) 

1 . NRC letter to NYPA, G. F. Wunder to W. J. Cahill, dated September 19, 
1996, "Request for Additional Information - Indian Point 3 Nuclear Power 
Plant Cable Ignition Temperature of Cables Passing Through Penetration 
Seals (TAC NO. M96085)."

Dear Sir:

The request for information contained in Reference 1 was discussed in a conference call 
between members of the NRR and NYPA Staffs, on November 6, 1996. Because of the nature 
of the information requested, it was agreed that the request for information could be addressed 
by providing; 

a. IP3-ANAL-EP-Ol 392, Revision 1, Fire Seal Evaluation (with attachments), 
b. Drawings 9321 -F-40018, Revision 1, (sheets 1 through 7), Fire Barrier 

Penetrations Walls Location Site Map, 
C. Vendor Drawings (i.e., IP3V-497-OO01, Typical Electrical Penetration Seals, IP3V

398-0002, Typical Electrical Penetration Seals, IP3V-398-0003, Typical 
Mechanical Penetration Seals, and IP3V-398-0004, Typical Mechanical 
Penetration Seals), and 

d. The eight fire tests which support the typical fire seals designs (i.e., Tech-Sil., Inc.  
Tests TS-TP-0004 (January 1977), TS-TP-001 8 (August 1979), TS-MS-0048-C 
(August 1980), TS-TP-0050-D (August 1980), 0073B (April 1981), TS-TP-0075-A 
(July 1981), TS-TP-0075-B (September 1981), TS-TP-0084 (April 1982)).
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Enclosed, please find the items listed in a. through d., above. In Attachment 1, please 
find a brief history of URI 286/93-24-03.  

There are no new commitments associated with this letter.  

If you have any questions regarding this letter, please contact Ms. C. D. Faison at 

(914) 681-6306.  

Very truly yours, 

William J. Cahill,Jr 
Chief Nuclear Officer 

Attachment 

cc: Regional Administrator 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

George F. Wunder, Project Manager 
Project Directorate 1-1 
Division of Reactor Projects - I/Il 
U. S. Nuclear Regulatory Commission 
Mail Stop 14 B2 
Washington, DC 20555 

Resident Inspector's Office 
Indian Point Unit 3 
U. S. Nuclear Regulatory Commission 
P. 0. Box 337 
Buchanan, NY 10511
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History of Cable Ignition Temperatures (URI 286/93-24-031 

History of Issue 

Fire seals are installed with the intent that they remain in place and retain their integrity when 
subjected to an exposure fire and subsequently, a fire suppression agent. In return such 
installations and associated fire barriers will provide reasonable assurance that the seals can 
limit the effects of a fire to discrete fire areas or fire zones. Silicone foam and silicone elastomer 
comprise the two principal types of materials used at Indian Point 3 (1P3) for sealing electrical 
and mechanical fire barrier penetrations. At lP3, the results of eight separate generic fire 
endurance and hose stream tests have been used to quality the silicone foam and silicone 
elastomer fire seal designs for both mechanical and electrical penetrations.  

In NRC to NYPA letter dated October 23, 1978, the NRC in Staff Position P4 identified that fire 
stop qualifications may be accomplished "by providing the results of tests on equivalent design 
which have already been qualified and the basis for the equivalency." The Staff also required as 
an acceptance criterion that "the temperature levels recorded for the unexposed side are 
analyzed and demonstrate that the maximum temperatures are sufficiently below the cable 
insulation ignition temperature." 

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

Phase I - A review / requalification of existing fire seal designs 

Phase 11 - A field inspection 

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

Phase IV - Repairs to discrepant fire seals.  

In Phase 1, NYPA prepared ENG-527, Evaluation 5, Penetration Fire Seals Program, Revision 0, 
which documented the general test method and acceptance criteria (based on Staff Position P4) 
used to evaluate the fire test reports supporting the qualification of fire seal designs. The 
methodology allowed unexposed side interface and penetrating item thermocouple temperatures 
of greater than 250 degrees F plus ambient but not more than 700 degrees F. The limiting 
temperature at the interface and penetrating item, was based on guidance documented in IEEE 
634-1978 and was assumed to be sufficiently below the auto-ignition temperatures of cables 
used at I P3.
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In NRC Inspection Report 50-286/93-24, dated December 14, 1993, the NRC Inspector reviewed 
the fire barrier inspection procedure (ENG-527, Revision 0), the fire barrier inspections, NYPA's 
evaluation of fire barrier inspection test results and 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 maximum unexposed side temperature of 
700 degrees F was sufficiently below the cable insulation ignition temperature.  

In response to the NRC comment, NYPA prepared ENG-527, Evaluation 5, Revision 1, dated 
July 13, 1993, which provided a qualitative evaluation as to why the auto-ignition temperatures of 
P3 cables were sufficiently above 700 degrees F. The NRC reviewed the evaluation and 

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

NYPA prepared Evaluation No. I P3-ANAL-FP-O1 393, Revision 0, Fire Seal Analysis, dated 
January 25, 1995 to address the URI. The evaluation was based, in part, on cable flammability 
research funded by Electric Power Research Institute (EPRI) and performed by Factory Mutual 
Research Corporation (FMRC) in the late 1970's and early 1980's (EPRI Report NP-1200). The 
evaluation concluded, based on the cable types used at IP3, that the self (auto) ignition 
temperature of cable insulation used at IP3 is 785 degrees F or greater, and that this 
temperature is sufficiently above the 700 degrees F maximum allowable unexposed surface 
criterion for penetration seal designs at IP3.  

In NRC Inspection Report 50-286/95-81, 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 the auto-ignition temperature values cited in another 
EPRI report (NP-1 881). The NRC inspection report stated that NYPA would verify applicability of 
the auto-ignition information.  

NYPA investigated the NRC concern and the validity of the assumptions which supported the 
determinations of critical heat flux values cited in two reports (NP-1 200 and NP-1 881). As part of 
the investigations, NYPA contacted the principal investigator of the FMRC project who performed 
the research discussed in both EPRI reports. Subsequently NYPA revised the analysis. During 
the preparation of IP3-ANAL-FP-01 393, Revision 1, NYPA did not rely on EPRI Report NP-1200 
or NP-i 881 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. NYPA instead 
relied upon later tests which revised the methodology (FMRC Report J.I.OM2E1 .RC and a report 
developed under FMRC contract J.l.OY1 R9.RC).  

In NRC Inspection Report 50-286/95-1 0, dated July 26, 1995, it was stated that NYPA revised 
Evaluation No. I P3-ANAL-FP-01 393, Revision 0. The report noted that the inspector found 
analysis IP3-ANAL-FP-01393, Revision 1, and supporting documents to be generally sufficient.
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However, Inspection Report 50-286/95-10 identified a concern that the later test results (e.g., 
FMVRC Report J.l.OM2E1 .RC and a report developed under FMVRC contract J.l.OY1 R9.RC) 
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." The 
inspection report raised a staff question about the methodology used in the FMRC testing, 
particularly, the c 'orrelations 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.  

In NYPA letter IPN-96-050, dated April 24, 1996, NYPA responded to the NRC concerns raised 
in NRC Inspection Report 50-286/95-10. NYPA compared the NUREG/CR-5546 test 
methodology and results of those used in later tests (FMRC), talked to the author of the NUREG, 
and identified that; (a) the difference in testing methodologies would be expected to render 
different results, and the interpretation of data is based on well founded principles of black body 
radiation and (b) the use of a 15-minute duration of the FMRC test is a valid assumption in the 
determination of the physical property of a material (i.e., auto-ignition temperature).  

In summary it is noted that: 

-The design of the 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 penetration 
fire seal size.  

-The tested configurations were subject to a 3-hour fire endurance test corresponding to the 
standard time-temperature curve specified in ASTM E-1 19.  

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

-The maximum temperature recorded on the unexposed side was measured at the penetrant 
interface and was below 700 degrees F during the tests.  

-I P3 cables were compared to the cables used in the qualification tests and FMVRC cable 
flammability testing.  

-The piloted ignition temperature for all 1P3 cables is above 785 degrees F as determined by 
comparison with data based on research performed by Factory Mutual Research Corporation 
(FMRC). Since the auto-ignition temperature for any cable is always greater than or comparable 
to its piloted ignition-temperature, the use of the test data is more conservative for determining 
auto-ignition temperatures of IP3 cables.
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-Auto-ignition temperatures were determined based on FMVRC testing of cables of similar 
construction and jacketing material.  

-The piloted-ignition temperatures determined by FMVRC tests is a physical property of the 
material.  

-The. ignition (piloted-ignition) temperatures noted by Sandia National Laboratory in NUREG/CR
5546 were concluded as the result of an observation of flaming following an electrical short. At 
no time was spontaneous ignition observed prior to electrical failure.  

Current Status 

NYPA currently plans no further action subject to the NRR review, based on our conclusion 
that there is reasonable assurance that the effects of a fire would be limited to discrete fire areas 
of fire zones and this supports our analysis that one division of safe shutdown equipment will 
remain free of fire damage. NYPA is maintaining a fire watch in accordance with commitments to 
the NRC pending completion of the NRR review of the information contained in this letter.  

NYPA's methodology for qualifying fire penetration seals has been accepted by the NRC during a 
prior review of the penetration seal program with the exception of the URI. NYPA's methodology 
for qualifying fire penetration seals is based on qualifying test results and research and is 
consistent with Staff Position and industry practice.
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