
John D. O'Toole 
Vice President 

Consolidated Edison Company of New York, Inc. Letter No 81-55 
4 Irving Place, New York, N Y 10003 
Telephone (212) 460-2533 March 17,1981 

Re: Indian Point Unit No. 2 
Docket No. 50-247 

Director of Nuclear Reactor Regulation .  

U.S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

ATTN: Mr. Steven A. Varga, Chief c Q 
Operating Reactors Branch No. 1 
Division of Licensing 

Dear Mr. Varga: 

During discussions with your staff regarding the replacement of 
of the Indian Point 2 containment fan cooler cooling coils, in
formation concerning the radiation resistance capability of the 
gasket material to be used inside containment was requested.  

The gasket material provided with the new cooling coils is ethylene 
propylene diene monomer (EPDM). An evaluation performed by 
Westinghouse, the supplier, indicates that this type of material 
will withstand in excess of 1 x 107 rads over one year (post-accident).  
They further have evaluated the integrated radiation dose rate of the 
cooling coils to be 7.4 x 106 rads based on the guidelines set in 
NUREG-0588 at a power level of 2758 Mwt.  

Con Edison has also engaged the services of NUS Corporation to test 
the radiation resistance capability of the gasket material provided 
for the cooling coils and for the service water pipe flanges. The 
tests conducted by NUS included exposure Qf gasket material as specified 
for our use to radiation levels of 2 x 10 rads. The results of 
these tests indicate that the gasket material specified for the fan 
cooler units and for the service water pipe flanges retained their 
functional capability (no leaks under hydrostatic test pres P ures of 
225 psig) after being exposed to radiation levels of 2 x 10 rads. The 
details of these tests are presented in Attachment A to this letter.  

Ver/ truly yours, Ikd 
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Victor Stello, Jr., Director 
Office of Inspection and Enforcement 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555

Boyce H. Grier, Director 
Office of Inspection and 
Region I 
U. S. Nuclear Regulation 
631 Park Avenue 
King of Prussia, 19406

Enforcement 

Commission

Mr. T. Rebelowski, Resident Inspector 
U. S. Nuclear Regulatory Commission 
P. 0. Box 38 
Buchanan, N. Y. 10511

cc:
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ATTACHMENT A 

Fan Cooler Units 
Gasket Material 

Radiation Resistance Capability 

Consolidated Edison Company of New York, Inc.  
Indian Point Unit No. 2 

Docket No. 50-247 
Facility Operating Licensing No. DPR-25 

March,1981



Two flange assemblies with EPDM gaskets, as shown by Exhibit 1, 
Items 2 and 4 and two pieces 7 x 7 x 1/16-in, gasket materials 
were irradiated by a Cobalt-60 source. The flange assemblies 
were torqued to 10 ft-lbs and hydrostatically tested at 225 
psig for 15 minutes and found to have no leaks before irradiation.  
One flange assembly and one 7 x 7 x 1/16-in. sheet of gasket 
material were removed from the radiation source after an exposure 
of 37 minutes at 2.82 Mrad/hr for a total dose of 7.48 x 100 rad.  
Again, a hydro-test at 225 psig for 20 minutes showed no leakage.  
The other flange assembly continued to be irradiated at a rate 
4.5 Mrad/hr until a dose of 2.035 x 108 rad was received. The 
other 7 x 7 x 1/16-in. sheet is currently being irradiated at 
4.5 Mrad/hr to a total dose of 2 x 108 rad. A hydro-test at 225 
psigof the flange assembly that received 2 x 10 rads showed 
no leaks after 15 minutes at pressure.  

The samples of EPDM were tested by QC Metallurgical, Inc. in 
accordance with ASTM methods. The results show a definite 
deterioration of properties and a softening at the 2 x 108 rad 
exposure. However, the gasket was still functional as shown by 
the hydro-test. (See Exhibit 2) 

Two other flange assemblies and spare gaskets (see Exhibit 1, 
Items 1 and 3)' began Cobalt-60 gamma radiation exposure on 
January 17, 1981 at a rate of 0.42 Mrad/hr. The rate was increased 
to 0.6 Mrad/hr until a total dose of 2 x 108 rads was achieved 
Both flange assemblies were hydro-tested at 225 psig. There was 
no leakage. Physical properties of the gaskets have been determined 
and do not influence the results of the test, which is considered to 
be successful.  

NUS Corporation also tested another version of EPDM gasket material 
(EPDM 80k-203) for pipe flanges and related purposes which offered 
very high electrical resistance such that galvanic corrosion could 
be eliminated, or at least isolated. Both force-loaded (compressed) 
and free hanging gasket materials were irradiated. Cupro-nickel 
and carbon steel flange faces were utilized such that any concurrent 
chemical effects would be seen. (see Exhibit 3) 

The two flanges were assembled in such a manner that the new gasket 
material, EPDM 80K-203, could be leak-tested before and after ir
radiation. They were sealed by use of welded-on Carbon steel pipe 
caps, as shown in Figure 1. Hydro-testing water inlet and venting 
taps were added to the assembly.  

A gasket (16 in. OD, 1/8 in. thick, 9-1/2 in. ID, twelve equally
spaced 1-in. dia. bolt holes on a 14-1/4 in. BC) was cut from 
this 80K-203 material for testing and irradiation. The gasket 
center (disk) was kept for "free hanging" irradiation. The 
gasket, cut as discussed above, was then tested at 225 psig, 
starting with low flange bolt nut torque values. The nuts 
were tightened in 10 ft-lb steps to find the value at which no 
water leakage occurred at. 225 psig.



Starting at 40 ft-lb, th first torque at which no oter leakage 
occurred (at room temperature and an internal, water pressure 
of 225 psig) was with all nuts to 100 ft-lb. At this point, the 
gasket had been compressed from about 0.1250 to about 0.0970 
inches, and it had been seen that the last torque additions com
pressed the gasket very little. The torqueing was continued 
until a gasket compression of about 25%, or a thickness of about 
0.094 in., was obtained; this torque was 150 ft-lb on each nut.  
The flanged, gasket assembly was then irradiated on this torque
compression "plateau".  

Both the gasketed flange assembly and the free-hanging gasket 
material disk were irradiated by using Cobalt-60 at an approximate 
dose rate of 5 Mrad/hr to a dosage of about 2 x 108 rad on January 
31 and February 1 and 2. This high dose rate was necessary to 
obtain the desired 2 x 108 rad by February 3. This dose rate is 
obviously unrealistically high, and probably more damaging than a 
lower value, thus yielding a more conservative result.  

Recounting the earlier and final gasket test results, the new material 
sealed the flanges (225 psig) at 100 ft-lb or higher. The 100 ft-lb 
values were reduced by "relaxing" to an average of 85 overnight and 
in air travel to the irradiation facility yet still sealed, were 
torqued to 150 ft-lb before the irradiation, relaxed during the 
irradiation, yet still sealed. Overall, the gasket sealed at 100 
ft-lb or higher and kept this sealing ability after the irradiation 
at 150 ft-lb. The irradiation was done with bolts torqued, but 
without internal pressure.  

A dielectric strength test was performed on the new gasketing. Final 
results indicate that the dielectric strength exceeds specification 
requirements.  

In summary, the gasketing specified for the fan cooler units and 
for the service water pipe flanges was shown to have retained 
its functional capability (no leaks under hydrostatic test pressure 
of 225 psig) after being exposed to radiation levels in excess 
of those anticipated for the location. This confirms our earlier 
expectations.
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2870STIRLIPIG ROAQ HOLLY'NO0. FLORIDA 33020 

PHONES: 925.0499 949-3166 MIAMI

I q INSPECTION REPORT

DATE 1-20-81_
QCMJOB# TAM-161 CUSTOMER U Corp 

DESCRIPTION. (4) Samples

CUSTOMER OROER# 01123 

INSPECTION SPECIFIED Tensile. Hardness 

APPLICABLE SPECIFICATIONS

- :I MATERIAL__ _ _ _ _ _ _ _ _ _ _

RESULTS OF INSPECTION

Tensile Test on Viton Gasket Material. Sample "A"

1 2 
Tensile 2300 PSI 2300 

%E1 266% 277 
Ourometer Hardness 89-90 

Sample "B" Irradiated to 7-4 X

3 
2280 
271

4 
2460 
303

Non-irradiated 

S 

-2300 
282

Tensile 
%El 

Ourometer

1 2 
206P_51 2180 
-256% 187 

Haraa'h-s 91-92

Sample "B" Irradiated to 7.4 X 106 Rads witm=eut.

Tensile 1770 PSI 
%El 206% 
Durometer Hardness 75-78

2 
2200 
294

3.  
2400 
306

Sample "C" Irradiated to 2 X 108 Rads.

CO b.. pre 4; ea

1200 
116

- Co ,, eTe4

Tensile 
%E e 
Duroineter

I 
1760 PSI 

150% 
Hardness 65-69

eyen.

10A raJ)
3 

2150 
172

4 
2080 
168

5 
2030 
164

2 
1800 
160

3 
1940 
164

.4 
1000 
72

" 

" MATERIAL
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