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PROBLEM/OBJECTIVE/METHOD In accordance with the methodology of 
Reg. Guide 1.99 Rev. 2, calculate End-of -License RT-PTS for the 
1P3 limiting Reactor Vessel baseplate and all beltline welds at 
these proposed EOL dates: 12/12/15, 12/12/25, 12/12/30, 12/12/1 
Determine whether the-requirements of 10CFR50 are met for allc 

DESIGN BASIS/ASSUMPTIONS 
Assume 75% and 80% Capacity Factors (separate calculations).  
Base current Reactor Vessel fluence on Capsule Z measurements.  
Calculate EOL Reactor Vessel .fluence based on Capsule Z meas

urements and also low-leakage core design (separate calcs).  

SUMM(ARY/ CONCLUSIONS Plant may operate until 12/12/2015 for up tc 
80% Capacity Factor without exceeding screening criteria of 
1OCFR5O. This is also true for operation up to 12/12/25 with 
some restrictions. See Table 1 for summary of results.  

REFERENCES 

See enclosed Reference Section.  

AFFECTED SYSTEMS/COMPONENTS/DOCUMENTS 

Indian POint Unit 3 Operating License 
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10CFR Part 50 and Rag. Guide 1-99 Rev. 2 have established a formula for the determination of 

RTs and also a screening criterion, which says in effect that any plant whose reactor vesse 
(RV) is expected to have an RTM >2700F prior to Expiration of Ucense (EOL) must take special 
steps, such as adoption of low-leakage fuel management, to confirm that this screening criterion 

will In fact not be exceeded, or perorm a plant specific analysis df the vessel material prior to 

exceeding screrng criteria. Similar criteria exist for axial welds (270F) and clrcuiifrentlil 

welds (30D0F) (Ref 5) 

The purpose of this calculation is to determiune the limiting RT~ for EOL wider a variety of 
circumstances, as noted below.  

EOL Dates: 12/12/2015 

12/12/2025 

12/12/2030 

12/12/2035 

Capacity Factors (CF) 75% and 80% 

Two different values of neutron ftu (4n) are to be used: 

on 1.43 x 10' 0 n/cr~s(avg4trough Cycle 5as measured In Ref. 4,Table .M 

and 

on 1.30 x 1010 n/cm2s (avg4n using low-leakage design) (Ref 3, Table 112-4)

Calculations are to be consistent with the methodology in Ref. 2

FORK DCX 2, 4.2 (JAN. 1991)
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From Reg. Guide 1.99, Rev. 2 (Ref. 1): 

RT~ =li+ m+[Cqf] (0-28 -0.log, Q 

where f Predicted fiuence for EOL. in units of11019 n/cm2 

Note: The variable r represents neutron fiuence on the Reactor Vessel.  AS used in EQ.1, itisin units of 1019n/M2. Oris sinus of 
n/crn2.  

CF = Chemnistry Factor = 158.700F (CF is defined in Ref 1), 
based on calcUations from Reference 2, Section 2.2 
andbaeon Cu=.24, Ni = .52 (from Ref 3) 

I =lnitial Umiting RTN0 T =74OF on Plate B2803-3 

M =Margin =2 

from Reference 2, Section 2.6: 

M =2 f2 -8. = 17OF 

Measured fluence (Ref. 4) is 0.313x 10' 9 n/cm2 at the end of Cycle 5 (i.e., 9/5/87)

FORM DCX 2, 4.2 (JAN. 1991)
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In order to calculaite EOL RTT , we must 

A - bring fluence up to date from 9/5/87 based on actual Operating history, 
and 

B - proect an EOL fluence from which RTT may be calculated Using the 
Reg. Guide 1.99 formula.

Therefore:

Measured Cycle 6 burnup = 435.9 EFPD (Effective Full 

Power Days) 

Measured Cycle 7 burnup = 394.3 EFPD 

Cycle 8 burnup through 11/25/91. - 275.3 EFPD 

Total - 1105.5 EFPD 

1105.5 EFPD x24 hrs/day x 3600 sec/hr = 9.551Sx107 (Eff. full poWer) Secs 

f=,,,er - fluence(11/25/91) -(&13xlO t'fl/cn 2) +,Afl.5515X10 7S 

- 4.496x10' 8 n/CM2 fo0nm 1.43x1ioOn/cm2s 

- 4'210 15fl/cm2 for~n = 1.3OXl01l%/cm2s 

B: The formula for SOL fluence becomes: 

'EOL current + .[(Tx24 hrs/day x3600 sec/hr) XCF 4fl3+ 10' 9n/CM2  El Z3 
where T = number of days betweeni proposea EOL date and 11/25/91 

FORK DCK 2, 4.2 (JAN. 1991)
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Example: First Calculation Conditions:

EOL = 12/12/15 

CF - 5 

on - 1.43X10On/Cm2s, which implies: 

=c". 4.496 x 1018n/cri 

T =Days from 11/25/91 to 12/12/15 

-((2015 - 1991) x 365) 7 -4e 329)+ 5, 82 

Julian LIa ye\ 

date of of between 1991 

12/12 11/25 arid2015 

=EO &.496x1018+ I(878Wc4x36n)xg 75x(1 .43xlO1l 9 1.2

fEj. 3S

For the limiting base plate (B280343):

RTpTS= l+M +[CF f(2 -0-log f) = 74F + 70F (18.70 ) (125)(. 2 10.lx .6

=259-92OF <2700F and therefore within the screening criterion

FORK DCN 2, 4.2 (JAN. 1991)
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Typo I Intermediate shll and lower shell longitudinal seamn welds, which have a chemistry' 
factor Of 220OF (based on Cu-0.19% and NI= 1.00%) (Rot. 1 and 4) 

This type of weld, which has an estimated initial RTNDT Of -560F, uses the following 
equation for RT~s 

RTT= (*56"F + ("6F + [22DFJ $0-28-.10 kIC102Ut.fi 

Type 2 Intermediate to Lower Shell Girth Seam, has a Chemtity Factor of 206.40F (based 
on Cu=- 0.2% and Ni = 0.74%) (Refs Iland 4) 

This type of weld, which has an Initial RTNDT of .7 0 F, uses the following equation 
for ps 

=(-70
0F) + (2"0F + [206.40F) f (0-28 1 lo0 09 

Note that the uncertainty margin for the Type I weld is 56OF (rather than 28OF for the Type 2 
weld) since the initial RTNDT for that weld Is estimated rather ta measured. The screening 
criteria for Type 1 welds is Z70OF and for Type 2 welds is 300OF (Ref 5) 

On the next page, a table shows the results of calculations performred on the baseplate and 
welds, precisely as shown on the included example and using the appropiate equation for RTPT.  
Specifically, the value of T" for each EOL date Is calculated using the method of Eq. 3. Then, a 
value fortf is determined using the tabulated capacity Factors and fluxes, via Equation 2- Then 
RTpTS is determined for baseplate, Type 1, welds and Type 2 welds using Equations 1, 4 and 5, 
respectively.  

FORK DCN 2, 4.2 (JAN. 1991)
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RTPTS CALCULATIONS FOR BASEPLATE B2803-3 AND WELDS 

R (OF) 
Case O 

y d 1 e d 2 Date T (Days) (n/cu B) Cf f Daseplate 1e 2 

bkic 12. 10 0.75 1.18 257.03 230.16 - 173. 9 2015 8782 1,30*101 0.801 1.23 1258.86 232.7073 176.31 
______1.43*1010 0.80 1.32 261.:96 236.99 180.34 Dec 12, 10 U T0 1.4 266.93 -7TT7ur ID 2025 12,434 1.30*100 0.80 1.55 268.93 246.66 189.41 
________1.43*1010 08 1.68 272.38 251.44 193.90 Dec 12, 10 0.5 1. 77M. 5~ 27T3.u - 192.56 0 2030 1.30*10 0.'80 1.72 273.38 252.83 195.20 1 14,261 1.3110 0.80 1.86/ 7.5 Tr= 1.S 1.3*0 .8 186 276.69 257'.411 199.50 2 e 1.30*1010 * 0-l-- 287~ 7 4 2035 1.30*10____ 0.80 11.88 277.13 258.03 200.08 5 16,087 10 JL V4 27.4 6 ____________ 1.43*1010 ..Q:10... 1j.04 280.53 262.74 204.50

FOIRK DCI 2, 4.2 (JAN. 1991)
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Note Mat In anl cass the RTpyS for the welds stay within the screeninlg criteria (270OF for 

Type 1, 3000F for Type 2). Basep~la RTys stays withifl the 270OF criterion for C Ie 1 though 

6. That is to say, the vessel is dearly within the criterion for all operation through Decembe 12.  

2DI5 and is also within the criterion for operation trogh Decenmer 12 5 provided that a 

low-leakage design usin a neutron flux of I.30x1010 n/Cm1s Or 168 Is used The above 

statemnents also asinine tha average pln capacity factor does not exed80 percent durng the 

remfainde of flcense operation If so, a separate set of cDalaion will have to be performed.  
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