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Technical Assistance Branch, SS-
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S. Pawlicki 
Technical Assistance Branch, SS 

INDIAN POINT NO. 2 -REACTOR VESSEL ENISRITTLEMENT 

This memorandum reviews the "First Supplement to Preliminary Safety 
Analysis Report" (Ref. 1) for the Consolidated Edison's Indian Point 
Unit No. 2, with reference to maximum fast neutron exposure of the 
pressure vessel and the corresponding shift in the NDT temperature.  
According to mty calculations, the reported time-integrated fast 
(>1Mev) neutron exposure of the vessel of 0.85 x 1019n/cm2 seems 
realistic, considering core size, power density and the inner diameter 
of the reactor vessel. Attached to this memorandum is a copy of 
Westinghouse reference design curves for the prediction of NDT tempera
ture shift, a list of references for the data points, and a fracture 
analysis diagram used by the applicant to estimate the embrittlement 
safety margin.  

The pertinent Indian Point No. 2 plant design parameters are as follows:

1. Core thermal power 

2. Plant design life 

3. Load factor 

4. Active core height

5. Effective core diameter 

6. Pressure vessel I.D.  

7. Coolant inlet temperature

2758 MW 

40 years 

0.8 

12 ft.  

113.7 in.  

173.0 in.  

543*F

U~sing these parameters, I calculated the average power density to be 
wattadteinertdnuro xoueo tevse fabu 01 
83,adteitgae eto xosr ftevse faot1xil 

n/ci2. This agrees well with the reported value of 0.85 x 1019, obtained 
using a corrected P1HG, one-dimensional 55 group diffusion code. The 
correction factors applied to the P1MG included the following: 
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2. Corn*-. offet factor of 1.5 tttch saccniats for the 
irreSUitt sha .V Of t14 core (aZIWAthal fltx VariattionM).  

3.Spaitial correction factor of 247, obtailtd, by cepariadu of 
flflC reaultd, wtb ~eiun fat eeuzrun. d'ata in 01l 
vator 4tuno.  

The ali a rpeoe the setu*1 wenel estposttre to' os lo'nr by a f actor 
of 1. 7, thie tdnly to the conmarvatisr n tha% assume4 spatial eorrctison 
factor, and the asswnptioa that 41l carrecttoa fattors occunr at a Pio 
location w.31 the. reactor essel -for the eettre lUfa of thel Plant. I 
conevider the oalculsticns to0 tofuIrly res' ltie Un wu a osi, tn 
standar4 4+ 501 ;cetiraay to the calculated "iminal axpoanars of 11.05 a 101 

Tho shift in th tDT tnhlwaratvrra st the In-nor sxraosc of the, vesseal vefll due 
to East nautron ez tOstqre Woo atimated as 1600WF Using th 56 uv 
(at tiehad). 1to aegount for tho nristior of WDT tempereture neroac plate 
thbicknego, the applicant oommd Ntewt lftly based m% yankee wssnraens) 
that the lialc WVT t sprature at~ plqAte ctkter way be up to 65"j? h"kAgr12 
then that a quar ter tttk41nase, i".o-wavgr, while0 The I$pact proprties 
are lwoet at plate ctemr the eranition. tonpertura shift there as 
calculotc-d to be only 85$W. Camve A is "as AttdAshad 7racturm An"alys-is 
Ticqrom rapresents thoe intial VD0? teuerature mt plate canter,. end o-urve, 
'D the correapondingr shift of 43'?.  

The fracture 4aaygis 4Qr#1t, uaad by rhlo applicat to estiboate hia 
safety masin with respoot to nemtron ombrittle".st of the reactor vessel 9 .  
WAR 6btained frou the WRIL Report 5920 (Rtaf. 1.). f'lnm th'is 4-1mian ndm 
assnein; a total NOT sh"Ift of 17007 '(85* du to reduced4 itpaal propertle" 
at plate center andWV dmi, to irradiation), the anppli'cort found -a 
margin of wrell ovcm.210j)V berveen 1Uittims pintr opeqrarix coVlitionos 
(Cmrv C) an) the neiWoaV point on thn Crack Awrot Curve, adjwsw$4 for 
the INiT tewpor-atwrc shift (Curve PI). It stoa' mignitficsst that the avail
ale %A-aty teargtn wa estlneed -ustmg the CIAT curve~, rather thae 4.  
20% yield atret xpitt at the (IIZDT + 60) eeeperaturs5.  

mC Yorrati Waratern, $)ir.,I $S 
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1. Consolidated Edison Co. of &sw York, inc., Indian Point Nuclear 
Generating Unit No. 2;, "First Supplement to ?relix-nary Safety 

Analysis Report,"t faroh 1966.  

2. W. S. Pellini and? F. Pval, "Fracture Analysis Dliagrama 
?rocedurcs for the fracture-Safe Bngineerinag Design of Steel 

Structures", NRL Report 5920, Narch 1963.  
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TENSILE ALLOWANCE FOR IRRADIATION SHIFT 
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0 FIGURE 3-1

RADIATION INDUCED INCREASE IN TRANSITION 

TEMPERATURE FOR A302B STEEL1 
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RADIATION INDUCED INCREASE IN TRANSITION 

TEMPERATURE FOR A302B STEEL 

Temp.  
es Material OF 

~rt 6160 SA302B 450 
.2 

irt '6160 SA302B 550 
.2 

~rt 6160 SA302B 490 
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341 SA302B 550 
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Science SA302B <450
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