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IPN-94-044

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Mail Station Pl-137 
Washington, DC 20555

Subject:

Reference:

Indian Point 3 Nuclear Power Plant 
Docket No. 50-286 
Generic Letter 92-01, Revision 1: Additionai Information Concerning 
NRC Evaluation pfPressurized Thermal Shock (TAC No. M83473) 

NRC letter, N. F. Coniceila to R. E. Beedie, dated August 12, 1993, 
"Response to Generic Letter 92-01, Revision 1, 'Reactor Vessel 
Structural Integrity,' - Indian Point Nuclear Generating Unit No. 3."

Dear Sir:

The Nuclear Regulatory Commission (NRC) requested additional information related to 
the Authority's calculation of the end of license reference temperature (RTPTS) for the Indian 
Point 3 reactor vessel limiting beitline material. Attachments I and 11 to this letter provide the 
Authority's response to the NRC's request.  

No new commitments are being made by the Authority in this submittal. If you have 
any questions, please contact Mr. P. Kokolakis.  

Very truly yours, 

Jos' er/ 

Ating E ci ive Vice President 
Nuclear eneration

cc: See next page 
Attachments
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cc: U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Resident Inspector's Office 
Indian Point Unit 3 
U.S. Nuclear Regulatory Commission 
P.O. Box 337 
Buchanan, NY 10511 

Mr. Nicola F. Conicella, Project Manager 
Project Directorate 1-1 
Division of Reactor Projects I/Il 
U.S. Nuclear Regulatory Commission 
Mail Stop 14B32 
Washington, DC 20555



ATTACHMENT I TO IPN-94-044

GENERIC LETTER 92-01, REVISION 1 

ADDITIONAL INFORMATION CONCERNING NRC 
EVALUATION OF PRESSURIZED THERMAL SHOCK

New York Power Authority 
Indian Point 3 Nuclear Power Plant 

Docket No. 50-286
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Generic Letter 92-01 Revision 1 
Additional Information Concerning NRC Evaluation of Pressurized Thermal Shock 

In Reference 1, the Nuclear Regulatory Commission (NRC) requested additional information 
regarding the Authority's response to Generic Letter 92-0.1. Reference 1 also included an 
NRIC evaluation of pressurized thermal shock for Indian Point 3 (Reference 1, Enclosure 2).  
The NRC evaluation raised several issues concerning the calculation of pressurized thermal 
shock (PTS) that the Authority performed to support extending the Indian Point 3 operating 
license expiration date. Listed below are the NRC issues, with each issue followed by the 
Authority's response.  

NRC Issue 1 

The Authority's calculation of end of license RTPTS included a margin of 1 7'F, in accordance 
with Reg. Guide 1.99, Rev. 2. The NRC requested that NYPA recalculate RTPTS using margin 
values greater than 1 7'F, and provide the calculation to the NRC staff. The NRC also 
requested that the calculation include the method of determining the capsule neutron fluences.  

NYPA Response 

A recalculation of RTPTS using a greater margin term (260F vs. 1 70F) would result in RTPTS 
values that remain acceptable under the guidance of Reg. Guide 1.99, Rev. 2.  

The NRC has acknowledged that NYPA's use of 1 70F as a margin term is consistent with the 
method of Reg. Guide 1.99, Rev. 2. However, the NRIC evaluation of pressurized thermal 
shock (Reference 1, Enclosure 2) stated that, based on industry-wide surveillance data in the 
NRC's Power Reactor- Embrittlement Data Base, the NRC staff has a generic concern that the 
required margin term may have to be increased in order to ensure that the RTPTS value is less 
than the PTS screening criteria at the end of license date.' A recent statistical analysis 
performed by the NRC staff indicated that the margin value may need to be increased to as 
much as 26'F. As a result, the NRC has requested that the Authority consider the effect of 
margin values greater than 1 7'F on the RTPTS value for the limiting beltline material, plate 
B2803-3.  

The equation used to determine RTPTS is: 

RTPTS = I + M + (CF x fO -10 logI) 

where: f = Predicted limiting neutron fluence on the reactor vessel,.in units of .1019 n/cm2 

CF =A Chemistry Factor based either on material nickel and copper content, or 
determined from a statistical evaluation of capsule surveillance data 

I Initial RTNOT, measured or predicted, for the baseplate or weld in question 

M =A special margin term, defined in 10 CFR 50.61 and Reg. Guide 1.99, Rev. 2



W W Attachment I 
IPN-94-044 
Page 2 of 3 

Changing the margin, M, (from 1 7'F to 260F) would have the effect of increasing end of 
license RTPTS by 9'F. In December 1991, the Authority prepared a calculation (Attachment 11) 
that was based on actual operating history of the plant up to that time. The calculation 
determined RTPTS values for the current expiration of license (December 12, 2015), as well as 
for dates beyond that point for the limiting baseplate and welds. Although the calculation 
takes credit to some extent for low-leakage core design, the lowest neutron flux used 
(1 .30E1 0 n/cm 2S) is still conservatively high with respect to estimated actual vessel flux. The 
flux value of 1 .43E1 0 n/cm2s contained in the Attachment 11 calculation came from the last 
analysis of a surveillance capsule (Capsule Z). This value is the average through Cycle 5.  
The value of 1 .30E1 0 n/cm 2s is based on work done in evaluating the possibility of life 
extension. Current estimates, based on observed excore data, suggest that neutron flux is 
more realistically estimated at 1 .05E1 0 n/cm2s . This will be experimentally verified when the 
next reactor vessel capsule is removed and examined.  

When a margin increase of 90F is applied to the results of the calculation for December 12, 
2015, allowing for the conservatively estimated flux of 1.30E10 n/cm2s, the end of license 
RTPTS values for the limiting baseplate become 266.03*F and 267.86'F for capacity factors of 
75% and 80%. Both of these values are within the required criterion of 270OF specified in 
10 CFR 50.61 and Reg. Guide 1.99, Rev. 2. Adding a similar margin increase to RTPTS for the 
welds also shows them to be within acceptance criteria.  

The method by which the fluence ("capsule neutron fluence") on the reactor vessel inner wall 
is calculated for purposes of predicting end of license RTPTS is illustrated in Attachment 11.  
Actual capsule fluence is based on the evaluation of the capsules documented by 
Westinghouse in WCAPs 9491, 10300-1 and 11815.  

It should be noted that the Authority's previous response (IPN-93-149, dated November 24, 
1993) to Reference 1 reported -540F to be the correct value of RTNDT for girth seam welds.  
The Attachment 11 calculation, however, used the incorrect RTNDT value of -700F. NYPA has 
evaluated this discrepancy, and determined that changing the RTNDT value in Attachment 11 
from -70OF to -54'F would not affect the limiting baseplate calculation in any way, nor would 
it cause the welds to become limiting.  

NRC Issue 2 

The NRC has identified a potential error in the determination of the Chemistry Factor (CE) 
used in the calculation of RTPTS. NYPA has submitted a CF of 158.70F; the NRC suggests 
using a CF of 1670F.  

NYPA Response 

NYPA acknowledges the NRC's comments, but believes that using a CF of 158.70F is correct 
for the reasons outlined below.  

The NRC's letter suggests using a CF of 1670F, based on an evaluation of longitudinally and 
transversely oriented Charpy specimens. The Authority agrees with the NRC's conclusion that 
a slight increase in the CF would have only a minor impact on the final RTNDT, and, by itself, 
would not result in the RTPTs exceeding the screening criteria at the end of the license. In
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addition, such impact would be more than compensated for by the reduced neutron flux on the 
vessel (i.e., 1.05E10 n/cm 2S VS. 1.30E10 n/cm2S), which is expected to be confirmed when the 
next surveillance capsule is examined. However, the methodology the Authority used to 
determine CIF is consistent with NUREG-0800, Branch Technical Position MTEB 5-2, 
paragraph 1.1, in its exclusive use of transverse specimens. The Authority believes that use 
of data from long itudi nal ly-oriented specimens in determination of CIF would be an 
augmentation, rather than a correction, to the calculational methodology.  

Additionally, when CF is determined using the alternate methodology included in 
10 CER 50.61 (i.e., reading CF from a table), an interpolated CIF of 160.4'F is reached 
(based on limiting baseplate copper and nickel contents of 0.24 and 0.52 w/o). This value of 
CIF (1 60.4'F) is well below 167*F and supports the CIF of 158.7'F currently in use.  

Reference 

1) NRC letter, N. F. Conicella to R. E. Beedle, dated August 12, 1993, "Response to 
Generic Letter 92-01, Revision 1, 'Reactor Vessel Structural Integrity,' - Indian Point 
Nuclear Generating Unit No. 3."


