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VOGTLE ELECTRIC GENERATING PLANT (VEGP) - UNIT 2

PRESSURE AND TEMPERATURE LIMITS REPORT

Reactor Coolant System (RCS) Fressure and Temperature Limits Report (PTLR) -
Unit 2

This PTLR for VEGP Unit 2 has been prepared in accordance with the requirements of
Technical Specification (TS) 5.6.6. The TS addressed in this report are listed below:

1.CO343  RCS Pressure and Temperature (P/T) Limits
1.CO3.4.12 Cold Overpressure Protection Systems (COPS)
Operating Limits

The parameter limits for the specifications listed in section 1.0 are presented in the
following subsections. The current limits were developed using a methodology that is in
accordance with the NRC-approved methodology specified in Specification 5.6.6 (Ref. 1)
with two exceptions. The two exceptions are the fluence methodology used to calculate
the heatup and cooldown limits and the incorporation of random pressure uncertainty in
the cold overpressure protection system setpoints. Future changes to these limits will be
made in full compliance with the NRC-approved methodology. and the first revision to
the limits after initial implementation of this PTLR will be submitted to the NRC for
prior approval. Subsequent revisions will be made in accordance with the NRC-approved
methodology without prior approval. It should be noted that the heatup and cooldown
limit curves and the cold overpressure protection system setpoints were approved by the
NRC staff by Amendment 65 dated June 8, 1995,

2.1 RCS Pressure and Temperature (P/T) Limits (LCO 3.4.3)
pe
2.1.1  The RCS temperature rate-of-change limits are (Ref. 2):

a. A maximum heatup of 100 “F in any 1-hour period.

b. A maximum cooldown of 100 "F in any 1-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.
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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.

The setpoints in combination with the relief capacity of the PORVs will protect
the RCS from the limiting mass injection transient of two centrifugal charging
pumps plus the positive displacement pump injecting into the RCS and the
limiting heat input transient of starting a RCP with the RCS 50 “F colder than the
secondary coolant.
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Figure 2.1-1
Unit 2 Reactor Coolant System Heatup Limitations (Heatup Rates up to 100 "F/hr) Applicable
for the First 16 EFPY (With Margins of 10 "F and 60 psig for Instrumentation Errors and Margin
of 74 psig for Pressure Difference Between Pressure Instrumentation and Reactor Vessel Beltline
Region).
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Table 2.1-1
Data Points for Unit 2 Reactor Coolant System Heatup Limitations

Criticality
60 HU Limit 100 HU Limit Hydrostatic Leak Tesi
T P T P T T . 4 T P
85 42416 256 0.00 85 39265 256 0.00 236 2000
90 42416 256 424.16 9 39265 256 39265 256 2485
95 42416 256 42416 95 39265 256 392.65
100 424.16 256 4A1.16 100 39265 256 392.65
105 424.i6 256 42416 105 39265 256 392.65
110 42416 256 42416 110 39265 256 392.65
115 42605 256 42605 115 39265 256 392.65
120 43017 256 43017 120 39265 256 39265
125 43654 256 43654 125 39265 256 39265
130 44480 256 444 80 130 39291 256 39291
135 45501 256 45501 135 39501 256 39501
140 46683 256 46683 140 39878 256 39878
145 48060 256 48060 145 40426 256 40426
150 49606 256  496.06 150 41125 256 411.25
155 S513.18 256 51318 155 42000 256 42000
160 532.19 256 53219 160 43037 256 43037
165 55306 256 553.06 165 44241 256 44241
170 57569 256 575.69 170 456,11 256 456.11
175 60046 256 60046 17 47142 256 47142
180 627.17 256 627.17 180 48861 256 48861
I85 65606 256 65606 188 50764 256 507.64
190 68747 256 68747 190 52848 256 52848
195 72118 256 72118 195 55148 256 55145
200 75746 256 75746 200 576.37 256 57637
205 796.74 256 796.74 205 60364 256 60364
210 83885 256 83885 210 633.15 256 63315
215 BB4.12 256 884.12 215 66508 256 56508
120 93278 260 932.78 220 €% 80 260 69980
225 98500 265 98500 225 73,19 265 737.19
230 104094 270 1040 .94 230 1751 270 717751
235 1101.29 275 110129 23" 82097 275 82097
240 116591 280 116591 240 86777 280 B867.77
245 123502 285 123502 245 91816 285 91816
250 130837 290 130937 25 97228 29 97228
255 138891 295 138891 255 103047 295 103047
260 147402 300 147402 260 1092.78 300 1092.78
265 1565.15 305 1565.15 265 115994 305 115994
270 166280 310 166280 270 123165 310 1231.65
275 176731 315 176731 275 130888 315 130888
280 187879 320 187879 280 139150 320 139150
285 199796 325 199796 285 147991 325 147991
290 212507 330 212507 290 157456 330 157456
295 226056 335 2260.56 295 1675.71 335 167571
300 240507 340 240507 300 178388 340 178388
305 189934 345 189934
310 202283 350 2022.83
315 215430 355 215430
320 229429 360 229429
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Figure 2.1-2
Unit 2 Reactor Coolant System Cooldown Limitations (Cooldown Rates up to 100 "F/hr)
Applicable for the First 16 EFPY (With Margins of 10 °F and 60 psig for Instrumentation Errors
and Margin of 74 psig for Pressure Difference Between Pressure Instrumentation and Reactor
Vessel Beltline Region).
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Table 2.1-2
Data Points for Unit 2 Reactor Coolant System Cooldown Limitations
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Figure 2.2-1

Unit 2 Maximum Allowable Nominal PORV Setpoint for the Cold Overpressure Protection

System.
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Table 2.2-1
Data Points for Unit 2 PORV Setpoints

PRESSURE AND TEMPERATURE LIMITS REPORT

Pressure (psig)

70 516
100 518
120 522
150 547
160 560
200 642
210 675
222 726
350 726
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3.0 Supplemental Data Tables

Table 3.0-1 is a comparison of the measured surveillance material 30 ft-1b transition
temperature shifts and upper shelf energy decreases with Regulatory Guide 1.99,
Revision 2 predictions.

Table 3.0-2 shows the calculation of the surveillance material chemistry factors using
surverllance 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
blark.

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 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 2
reactor vessel material lower shell plate B8628-1).

Table 3 0-7 provides a summary of the fluences used in the PTS evaluation.
lable 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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Table 3.0-1

Comparison ol the Vogtle Unit 2 Surveillance Material 30 ft-1b Transition Temperature Shifts and Upper Shelf
Energy Decrease with Regulatory Guide 1.99 Revision 2 Predictiohs

30 ft-Ib Transition Upper Shelf Energy
Fluence Temperature Shift Decrease
(x 10" n'em?,
J E > 1.0 MeV) Predicted" Measured | Predicted | Measured
Material Capsule ‘ ' (“F) ("F) (%) (%)

L.ower Shell
Plate B8628-1 U 0444 24 0 16 0
(Longitudinal)

Lower Shell
Plate BR628- 1 ( 0.444 24 0 16 0
( Transverse)

Weld Metal { 0444 28 0 16 0

HAZ Metal U 0444 - V] - 0

(a) Based on Regulatory Guide .99, Revision 2. methodology using mean wt. %o values of Cu and Ni

10
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Table 3.0-2'"

Vogtle Unit 2
Calculation of Chemstry Factors Using Surveillance Capsule Dath

Material It Capsule | Fluence (f) 2 ART FF*ARTyp1
(n‘em-, {F) ("F)

£E>10
MeV)

Weld Metal

(a) Fluence Factor (FF) per Regulatory Guide 1.99. Revision 2, is defined as FF = {7 " "D

(*) This table was intentionally left blank pending completion of the evaluation of the second surveillance capsule.
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Table 3.0-3

Vogtle Unit 2 Reactor Vessel Toughness Table (Unirradiated)

| Material Description

|

|
!

|
|
|
|
t
|

Imtial RT ;¢ (“F)™

Closure Head Flange |
Vessel Flange
Intermediate Shell Plate R4-1 0.06 0.64 10
Intermediate Shell Plate R4-2 0.05 0.62 10
Intermediate Shell Plate R4-3 0.05 0.59 30
Lower Shell Plate B8825-1 0.05 0.59 40
Lower Shell Plate R8-1 0.06 0.62 40 I
Lower Shell Plate B8628-1 | 0.05 0.59 50 I
Longitudinal Welds
Circumferential Weld

{a) The average values of copper and nicke!l content.

(b) Initial RT.,,, values are measured values

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

Table 3 -4

Vogtle Unit 2 Reactor Vessel surface Fluence Values at 16 EFPY
(Fluence Based on E > 1.0 MeV)

Azimuthal

Surtace 899L - I8
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Table 3.0-5

Summary of Adjusted Reference Temperatures (ARTSs) for the Vogtie Unit 2 Reactor Vessel
Beltline Materials at the 1/4-T and 3/4-T Locations for 16 EFPY"

16 EFPY ART™

Component
1/4-T ("F) 3/4-T (“F)
| Intermediate Shell Plate R4-1 80 61
I Intermediate Shell Plate R4-2 L 70 53
Intermediate Shell Plate R4-3 90 73 ]

L.ower Shell Plate B8825-1 100 83
Lower Shell Plate R8-1 o™ 91

Lower Shell Plate B8628-1 1o 93™
Longitudinal Welds 81 55

Circumterential Weld 54

(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 is conservative for the longitudinal weld seams.

(b) These ART values are used to generate the heatup and cooldown curves
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Table 3.0-6

Calculation ot Adjusted Reference Temperature at 16 EFPY for the Limiting Vogtle Unit 2 Reactor Vessel
Material (Lower Shell Plate B8628-1) '

Parameter ART Value

Operating Time 16 EFPY

Material B8628-1 B8628-1

LLocation 1/4-T

Chemistry Factor, CF ("'F) 31 3l
Fluence = 10" n/em® (E = 1.0 MeV), f'* 0.9057 0.3215
Fluence Factor, FF" 0972 0.688
ART,,; = CF x FF, ("F) 30 21.5
Imtial RT e, 1 ("F) S0 50

Margin, M (“F)"*

ART = | + (CF x FF) + M ("'F)
per Regulatory Guide 199, Revision 2

(a) Fluence, 1. s based upon £, (10" n‘em™, E > 1.0 MeV) = 1.52 at 16 EFPY. The Voutle Unit 2 reactor vessel
wall thickness 1s 8.625 inches at the beltline region

(b) Fluence Factor (FF) per Regulatory Guide 1.99. Revision 2. is defined as FF = /"3 " /"o
{c) Margin is calculated as M = 2(a; + 0;)"" The standard deviation for the initial RT,,,, margin term. o,. is 0 “F

since the initial RTy,, is a measured value. The Standard deviation for ART. ,; term o, 1s 17 VF for the plate,
except that o, need not exceed (0.5 times the mean value of ART,;;

14
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Table 3.0-7

'at Key Locations on the Vogtle Unit 2 Ptusurt‘ Vessel
Clad/Base Metal Interface

Neutron Exposure Projections’

(1) Fluence in 10" n/em- (E > 1.0 MeV)

—
n
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I Table 3.0-8 H

RT s Values for Vogtie Unit 2 for 32 EFPY

Material I CF Surtace Fluence 3 4 aRT\p1
‘ (n/em?, (CF x FF)
E > 1.0MeV) (“F)
Inter. Shell Plate 3 3.04 x 10"
R4-|
Inter. Shell Plawe 31 304 x 10" 1.29 40.0 10 3 84
R4-2
Inter. Shell Plate 31 3.04 x 10" 1.29 40.0 30 34 104
R4-3
4}
Lower Shell Plate | 31 304 x 10" 1.29 40.0 40 34 14 l
B8825-|
Lower Shell Plate 37 304x 10" 1.29 47.7 40 34 122
RS- 4
Lower Shell Plate 31 104 x 107 1.29 40.0 50 34 124
B8628-1
Longitudinal 47 304 x 10" 1.29 60.6 -10 56 107 1
Weld
Circumferential 43 304 x 10" 1.29 55.5 -30 56 82
Weld

_.
(1) RT, values were calculated using the peak 32 EFPY vessel clad/base metal interface tluence of 3.04 x 10"
n'em® (E > 1 0 MeV), which is conservative for the iongitudinal weld seams (See Table 3.0-7)

16
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l Table 3.0-9 l

RTyye Values for Vogtle Unit 2 for 48 EFPY

Material EOF Surface Fluence 'F N § po
‘ (n/em?, (CF x FF)
E - 1.0MeV) ("F)
Inter. Shell Plate 37 456 x 10"
R4-1 “
Inter. Shell Plate 3 456 x 10"
R4-2 ‘
Inter. Shell Plate 3l 456 x 10 1.384 429 30 RE 107
R4-3
|
Lower Shell Plate 31 456x 10 1.384 429 40 34 117
B8825-1
Lower Sheli Plate 37 456 x 10" 1 384 512 40 34 125
RE-1
Lower Shell Plate 31 4.56 x 10" 1.384 429 50 34 127
B8628-|
Longitudinal 47 456 x 10" 1.384 65.0 -10 56 11
Weld
Circumferential 43 4.56 x 10" 1.384 59.5 -30 56 86
Weld
(1) RT,, values were calculated using the peak 48 EFPY vessel clad/base metal intertace fluence of 4.536 x 10
n'em’ (E ~ | 0 MeV), which 1s conservative for the longitudinal weld seams (See Table 3.0-7)

17
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Reactor Vessel Material Surveillance Program

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. The withdrawal
schedule is presented in FSAR table 16.3-3. The Unit 2 surveillance capsule reports are
as follows:

1. WCAP-13007, August 1991, "Analysis of Capsule U From the Georgia Power
Company Vogtle Electric Generating Plant Unit 2 Reactor Vessel Radiation
Surveillance Program.”

Reactor Vessel Surveillance Data Credibility

This discussion is not currently applicable to Unit 2 since the analysis of the second
surveillance capsule is not complete at this time.

References
1. WCAP-14040. Revision 1. December 1994, "Methodology Used to Develop Cold

Overpressure Mitigating System Setpoints and RCS Heatup and Cooldown Limit
Curves," as approved by the NRC by letter dated October 16, 1995 (TAC M91749).

to

Louws L. Wheeler 1o C. K. McCoy, dated June 8. 1995, "Issuance of Amendments -
Vogtle Electric Generating Plant, Units | and 2 (TAC Nos. M90966 and M90967)."
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