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PRESSURE AND TEMPERATURE LIMITS REPORT

R Coolant § RCS) P T ore Limits B PTLR) - Uni

This PTLR for VEGP Unit | has been prepared in accordance with the requirements of
Technical Specification (TS) 566 The TS addressed in this report are listed below:

.LCO343  RCS Pressure and Temperature (P/T) Limits
LCO3412 Cold Overpressure Protection Systems (COPS)

The parameter limits for the specifications listed in section 1 0 are presented in the
following subsections. These limits have been developed using the NRC-approved
methodology specified in Specification 5 6 6 (Ref 1)
2.1 RCS Pressure and Temperature (P/T) Limits (LCO 3 4 3)
211 The RCS temperature rate-of-change limits are (Ref 2).

a A maximum heatup of 100 "F in any |-hour period.

b A maximum cooldown of 100 °F in any 1-hour period

¢ A maximum temperature change of less than or eqi *! to 10 °F in any

I-hour period during inservice hydrostatic and lek westing operations

above the heatup and cooldown limit curves

212 The RCS P/T limits for heawp and cooldown are specified by Figures 2 1-
| and 2 1-2, respectively

o
[

Cold Overpressure Protection System (COPS) Setpoints (LCO 3 4.12)

The power-operated relief valves (PORVs) shall each have lift settings in
accordance with Figure 2 2-1
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Supplemental Data Tables

Table 3 0-1 is a comparison of the measured surveillance material 30 ft-Ib transition
temperature shift s and upper shelf energy decreases with Regulatory Guide 1 99,
Revision 2 predicticas

Table 3 0-2 shows the calculation of the surveillance material chemustry factors using
surveillance capsule data

Table 3 0-3 provides the unirradiated Vogtle Unit | reactor vessei toughness data. The
bolt-up temperature is also included in this table.

Table 3 0-4 provides a summary of the fluences used in the generation of the heatup and
cooldown curves

Table 3 0-5 provides a summary of the adjusted reference temperatures (ARTs) of the
Vogtle Unit 1 reactor vessel beltline materials at the 1/4-T and 3/4-T locations for 16
EFPY

Table 3 0-6 shows the calculation of the ART at 16 EFPY for the limiting Vogtle Unit 1
reactor vessel material (intermediate shell plate B8805-2)

Table 3 0-7 provides a summary of the fluences used in the PTS evaluation
Table 3 0-8 provides RT,, values for Vogtle Unit 1 for 4 64 EFPY
Table 3 0-9 provides RT,, values for Vogtle Unit | for 32 EFPY.

Table 3 0-10 provides RT,¢ values for Vogtle Unit | for 48 EFPY
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lable 3.0-2

Vogtle Unit |
Caleulation of Chemustry Factors Using Surveillance Capsule Data

Matenal | Capsule | Fluence (f) FE*ART
‘ (n/em?’, "F)
E>10
' MeV)
i ' i
Intermedchate Shell Plate U 3437 x 10" 0.706 15 10.585 0.498 ;
, 13880(15-3
(Longitudinal ) | Y 1.242 x 10" 1. 060 40 424 1.124 I
| . .
| [ntermediate Shell Plate U 3437 x 10" 0.706 0 0 0498
1 RRR0S-3
{ Transverse) Y 1.242 x 10" 1.060 20 212 1.124
Sum 74.185 3.244

Chemustry Factor

44=229

3.437 x 10" 0706 0498

Weld Metal

1.242 x 10" 0 . 1.124

1.622

1622 =6.5

(a) Fluence Factor (FF) per Regulatory Guide 1 99, Revision 2, is defined as FF = (0% 01%a0
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[able 3 0-5

Summary of Adjusted Reference Temperatures (ARTSs) for the Vogtle Unit | Reactor Vessel
__Deltline Materials at the 1/4-T and 3/4- T Locations fur 16 EFPY

16 EFPY ART®

Conponent

Intermediate Shel! Plate B380S-

Internmicdiate Shell Vlate B880S-2

Intermedhate Sheti Plate B8RO5- 975

Intermediat. Shell Plate BB805-3 67 1
Using S/C Data

Low er Sheil Plate BS6O6- | 776

Lower Shell Plate 138606-2 819

Lower Shell Plate B8606-3 LR 60 6
/1 Cire. Weld 101-171 -21.7 -399
% Cire Weld 101-171 -68 6 23
1 Using 3/C Data
Long Weld 101-124A -31 8@ -48 5©
Long Weld 101-1248 2300 47 6D l
Long Weld 101-124C i' -30.09 47 (9
it Long Weld 101-142A -30.09 47 0%
Long Weld iol1-1428 31 8@ -48 §te)
Long Weld 101-142C .30 0 47 ()“

P T e

(a) The ARTs presented here are based on the peak reactor vessel surface fluence of 1 08¢ x 10" nfem® (E > 1.0
MeV) unless noted

(b) These ART values are used to generate the heatup and cooldown curves
(¢) These ARTs were calculated using the peak vessel fluence of 6 216 x 10 n/em® (E > | 0 MeV) at 0°

() These ARTs were caleulated using the peak vessel fluence of 6 897 x 10" n/em’ (E > | 0 MeV) at 30
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Table 3 0-6

Calculation of Adjusted Reterence Temperature at 16 EFPY for the Limiting Vogtle Umit | Reactor Vesel
Matenal (Intermediate Shell Plate B8805-2)

Parameter ART Value

16 EFPY

Material B8805-2 B8805-2

Location | 1/4-1

[ Chemstry Factor, CF (“F) 531 531
Fluence = 10" n/em’ (E > | 0 MeV), ¥ 0 6485 0.2303
Fluence Factor, FF® (1879 0.604
AR Ty = CF x FF, (F) i 46 653 32056
inttial RT 0, [ (OF) 20 20 ]
it Margin, M (“F)¢ 34 32.056 H

ART = [ +(CF x FF) + M ("F) 84 |

wr Regulatory Gude 1 99, Revision 2

(a) Fluence, f, is based upon f, (10 nfem’, E > | 0 MeV) = 1 088 at 16 EFPY  The Vogtle Unit | reactor vessel
wall thickness 15 8 625 inches at the beltline region

(b)) Fluence Factor (FF) per Regulatory Guide 1 99, Revision 2, is defined as FF = {0190
(€) Margin s calculated as M = 2(0] + ¢ ')"". The standard deviation for the initial Ry, margin term, o, is 0 °F
since the mitial RT,,, 15 a measured value. The Standard deviation for ART g, term o, 15 17 “F for the plate,
except that o, need not exceed 0.5 imes the mean value of ART,;
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Table 3 0-7

Netitron Exposure Projections’” at Key Locations on the Vogtle Unit | Pressure Vessel
Clad/Base Metal Interface

0.1802 02678 0.2000 0.2622 0.2942

1.243 1.847 1379 | 809 2.029

| 863 2769 2 068 2.711 3.041

(1) Fluence in 10" ndem? (E > 1.0 MeV)
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[able 3 0-9

Values for Vogtle Unit | for 32 H-’l’

Maternal | CF | Surface Fluence FF eR Ty
' (n/em’, (CF x FF)
E = 10MeV) “F
Inter Shell Plate | 176 x 10" 1.2110
BRROS. | |
Inter Shell Plate | 2176 x 10" 12110
H8805-2
Inter Shell Plate 18 4 2176 x 10" 1.2110 46 5 30 34 110.5
FIRROS-3
Inter Shell Plate 229 2176 x 10" 12110 277 30 34 917
BR80S.3
Using $/C Data”
Lower Shell Plate 128 2176 x 10" 12110 397 20 34 93.7
BR6EOG- |
[ower Shell Plate 352 2176 x 10”7 12110 426 20 34 96.6
386062
Lower Shell Plate 419 2176 x 107 12110 507 10 34 947
BR6OG-3
Cire Weld 33.2 2176 % 10" 1.2110 402 -80) 56 16.2
101171
Weld Metal 65 2,176 x 10¥ 1.21109 79 -80 56 -16.1
Using 8/C Data”
Long Weld 332 1.243 x 10" 1 0606 352 -80 56 112
101-124A
lLong Weld 132 1 379 x 10" | 0893 362 -80 56 122
1911241
Long Weld 132 1 379 x 10" | 0893 362 -8R0 56 12.2
16011 24¢
Long Weld 33 2 1.379 x 10" | OR93 362
101-142A
Long Weld 132 1243 x 10" | 0606 352
101-1428
Long Weld 332 1.379 % 10" | 0893 362
101-142¢

(1) Numbers were caloulated using a chenustry factor (CF) based on surverllance capsule data
2)  Peak fluence factor which represents most limiting case for weld metal

13
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I ['able 3.0-10 i

le Unat | for 481-}"\’

Matenal ' C Surface Fluence 43 ARTypr
| (n/em’, (CF x FF)
E>10MeV) (“F)

inter Shell Plate || 5 3262 x 10™ 3104 { y 103.6
BR¥0S5-) |

fnter Shell Plate 531 3.262 x 10" 1.3104 696 20 34 1236
HRR05.2

Inter. Shell Plate i 4 3262 x 10" 1.3104 503 30 34 1143
HER0%.3

Inter Shell Plate 229 3262 x 10" 13104 300 30 34 94 0
H&R05.3

Using 8/C Data

Lower Shell Plate 128 3262 % 10" 13104 430 20 34 97.0
HE606- |

Lower Shell Plate 152 3262 x 10Y 13104 46 | 20 34 1001
BR606-2

Lower Shell Plate 419 3262 10" 1.3104 549 10 34 98 9
16063
Cire Weld 332 3262 x 10" 13104 435 -R0 56 195
101171
Weld Metal 65 3262 x 107 13104 85 -0 56 -15.5

Using $/C Data”
Long Weld 332 | 863 x 10" 1.1705 389 -80 56 149
101-124A
Long Weld 332 2068 x 10" 1. 1978 30 % -80 56 158
1011248
Long Weld 332 2 068 x 10" 1.1978 198 -R0 56 158
1011244
Long Weld 3312 2 068 x 10" | 1978 198 -80 56 158
101-142A
Long Weld 132 1 863 x 10" 1.1705 89 -8R0 56 149
101-1428
Long Weid 2068 x 10" 1 1978 39 R -R0 56 158
101-142¢

(1) Numbers were calculated using a chermstry factor (CF) based on surveillance capsule data
(2) Peak fluence factor which represents most limiting case for weld metal
I

14
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The reactor vessel material surveillance program is in compliance with 10 CFR 50,
Appendix H, and is described in section 16 3 of the VEGP FSAR.

References

I WCAP-14040, Revision 1, December 1994, "Methodology Used to Develop Cold
Overpressure Mitigating System Setpoints and RCS Heatup and Cooldown Limit
Curves

2

Louis L. Wheeler to C. K. McCoy, dated June 8, 1995, "Issuance of Amendments -
Vogtle Electric Generating Plant, Units 1 and 2 (TAC Nos M90966 and M90967) "
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This PTLR for VEGP Unit 2 has been prepared in accordance with the requirements of
Technical Specification (TS) 56 6 The TS addressed in this report are listed below

[LCO343  RCS Pressure and Temperature (P/T) Limits
LCO34.12 Cold Overpressure Protection Systems (COPS)

The parameter limits for the specifications listed in section 1.0 are presenied in the
following subsections These limits have been developed using the NRC-approved
methodology specified in Specification 5 6 6 (Ref 1)
2.1 RCS Pressure and Temperature (P/T) Limits (LCO 3 4 3)
2 11 The RCS temperature rate-of-change limits are (Ref 2)

a A maximum heatup of 100 °F in any |-hour period

b A maximum cooldown of 100 °F in any |-hour period

¢ A maximum temperature change of less than or equal to 10 °F in any

I-hour period during inservice hydrostatic and leak testing operations

above the heatup and cooldown limit curves

2 1.2 The RCS P/T limits for heatup and cooldown are specified by Figures 2 1-
I and 2 1-2, respectively

rJ
3 ]

Cold Overpressure Protection System (COPS) Setpoints (LCO 3 4 12)

The power-operated relief valves (PORVs) shall each have lift settings in
accordance with Figure 2 2-1
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Table 3 0-1 1s a comparison of the measured surveillance material 30 ft-lb transition
winperature shifts and upper shelf energy decreases with Regulatory Guide 199,
Revision 2 predictions

Table 3 0-2 shows the calculation of the surveillance material chemistry factors using
surveillance capsule data. However, since there has been only one surveillance capsule

removed from the Vogtle Unit 2 reactor vessel, this table has been intentionally left
blank

Table 3 0-3 provides the unirradiated Vogtle Unit 2 reactor vessel toughness data. The
bolt-up temperature is also included in this table

Table 3 0-4 provides a summary of the fluences used in the generation of the heatup and
cooldown curves

Table 3 0-5 provides a summary of the adjusted reference temperatures (ARTs) of the
Vogtle Unit 2 reactor vessel beltline matenals at the 1/4-T and 3/4-T locations for 16
EFPY

Table 3 0-6 shows the calculation of the ART at 16 EFPY for the limiting Vogtle Unit 2
reactor vessel material lower shell plate B8628-1)

Table 3 0-7 provides a summary of the fluences used in the PTS evaluation
Table 3 0-8 provides RT,, values for Vogtle Unit 2 for 32 EFPY

Table 3 0-9 provides RT,,¢ values for Vogtle Unit 2 for 48 EFPY
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Compartson of the Vogtle Unit 2 surveitlance Material 30 fi-1b Transition Temperature Shifts and Upper Shelf
Energy D crease with Regulatory Ginde 199 Revision 2 Predictions

30 f-1b Transition

Upper Shelf Energy

Fluence Temperature Shift Degcrease
(x 10" n/em’
) £>10 \/!ch) Predicted™ Measured | Predicted™ | Measured
Matenial Capsule ' °F) °F) (%) (%)

Lower Shell
Plate B8628-1 8] 0444 24 0 16 0
(Longttidinal)

Lower Shell
Plate BR628-| ) 0 444 24 0 16 0

{ Transverse)

Weld Metal

HAZ Metal

(a) Based on Regulatory Guide 199, Revision 2, methodology using mean wt. % values of Cu and Ni

6
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['able 3 0-2°

Vogtie Umit 2
Calculation of Chermistry ractors Using Surveillance Capsule Data

Matenal | Capsule | Fluence (1) ¢ shau FreART .
(nfom®, (“F)

E>10
MeV)

Chemustry Factor =

Weld Metal

(@) Fluence Factor (FF) per Regulatory Guide 199, Revision 2, is defined as FF = (@ % 21%%

(*) Ths table was intentionally left blank since only one surveillance capsule has been removed from Vogtle Uit 2
to date

e |
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lable 3.0-3

Vogtle Umt 2 Reactor Viessel Toughness Table (Unirradiated)

Material Deseription | cuoae 1 Nioow | ol RT, COF)®

; Closure Head Flange - - - 1O
Vessel Flange ‘ .- -- 60
Intermediate Shell Plate R4-1 006 064 10
Intermediate Shell Plate R4-2 j 005
Intermediate Sheli Plate R4-3 : 0.05
Lower Shell Plate B8325-1 ,1 005
Lower Shell Plate R8-1 006
Lower Shell Plate B8628-1 005
Longitudinal Welds ‘ 07
Circumterential Weld " 0 06

(a) The average values of copper and nickel content
(b) Imtial R, values are measured values

(¢) These values are used for considening flange requirements for the heatup/cooldown curves. Per the
methodology given in WCAP-14040, Revision 1, the minimum boltup temperature 1s 60 “F

T'able 3 0-4

Vogtle Unit 2 Reactor Vessel Surface Fluence Values at 16 EFPY
(Fluence Based on E£ > | O MeV)

Anmuthal . = 25°¢ 35° 45°

Susface 1.52E+19 1.24E+19 1 42E+19
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[able 2 0-5

Summary of Adjustd Reference Temperatures (ARTs) for the Vogtle Umit 2 Reac tor Vessel
Beltine Materials at the 1/4-T and 3/4-T Locations for 16 EFPY

16 EFPY ART™
Conponent
1/4-T (F) 34-T (F
Intermediate Shell Plate R4-1 | 80 61
Intermediate Shell Plate R4-2 I 70 53
intermedhate Shell Plate R4-3 ; 90 73
Lower Shel! Plate B8825-1 100 83
Lower Shell Plate RX-1 [ 10® o
Lower Shell Plate B8628-1 o™ 93™
Longitudinal Welds 81 55
| = Circumlferential Weld » 54 29 l

(a) The ARTs presented here are based on the peak reactor vessel surface fluence of 1 52 x 10" n/em’ (E > 1.0
MeV) at 16 EFPY, which 1s conservative for the longitudinal weld scams

(b) These ART values are used to generate the heatup and cooldown curves
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Table 3.0-8

RT. Values for Vogtle Uiat 2 for 32 EFPY

Material Surface Fluence FF sRT xpr I M Rl
(n/em’, (G x FF) “F) “F) F)
E>1.0MeV (°F;
Inter Shell Plate 37 304 x 10° 1.29 477 10 34 92
R4-1
| Inter Shell Plate | 31 304 x 10" 129 400 10 34 84
j R4-2 ’ f
| inter Shell Plate f 31 304 x 10" 129 400 30 34 104
R4-3 '1
Lower Shell Plate ff 31 304 x 16" 1.29 400 40 34 [14
138825.] €
Lower Shell Plate | 37 304 x 10" |29 477 40 4 '
RS- 1 }
Lower Shell Plate | 31 3.04 x 10" 129 400 50 34 124
BR628- |
| Longitudinal | 47 304 x 10" 129 606 -10 56
Weld
: Circumferential 43 304 x 107 1.29 55.5 30 36
I. Weld

(1} RT,y values were calculated using the peak 32 EFPY vessel ¢!ad/base metal interface Nuence of 3.04 x 10*
wem® (E > 1 0 MeV), which 1s conservative for the longitudine’ weld seams (See Table 3.0-7)
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Values for Vogtle Umit 2 for 48 EFPY

Material °F Surface Fluence 'F sRTion
f (° (n/em’, (CF x FF)
E>10MeV °F)

Inter Shell Plate § 456 x 10"
R4-|

Inter Shell Plate | 4 56x 10"

.
L SV

Inter Shell Plate | 456 x 10"

R4.3
i [ower Shell Plate § 4 56 x 10" 1 384
38825 !
Lower Shell Plate 17 4 56 x 10" 1 384 51.2 40 34 125
RR-1
Lower Shell Plate 3 4 56 x 10" | 384 429 50 34 127
BRO2K-1
Longitudinal 47 4 56 x 10" I 384 650 10 56 1
\\’Cl\’
Circumterential 43 4 56 x 10" | 384 59 5 30 56 86 .
Weld h

(1) RT . values were calculated using the peak 48 EFPY vessel clad/base metal interface fluence of 4 56 x 10"
wem’ (E > 1 0 MeV), which is conservative for the longitudinal weld seams (See Table 3.0-7)



VOGTLE ELECTRIC GENERATING PLANT (VEGP) - UNIT 2

PRESSURE AND TEMPERATURE LIMITS REPORT

40  Reactor Vessel Matenal Surveillance Program

The reactor vessel matenal surveillance program is in compliance with 10 CFR 50,
Appendix H, and is descnbed in section 16 3 of the VEGP FSAR.
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