








ATTACHMENT 1
STEAM GENERATOR TUBE EFFECTS OF RERATING

The minimum acceptable tube wall thickness for VEGP steam generator tubes
for the rerated conditions was determined to be 0.016 inch using
Re?ulatory Guide 1.121 guidelines. This compares to a minimum acceptable
wall thickness of 0.014 inch for the current Vogtle design conditions.
This increase in the minimum acceptable tube wall thickness is due to the
decreased steam pressure and resultant increased differential pressure
across the tubes for the rerated conditions. The same Regulatory Guide
1.12]1 methcdology was used for both calculations.

Wear of the steam generator (SG) tubes at the antivibration bar (AVB)
locations is principally dependent on the boundary cenditions of the tube
(i.e., whether the AVBs provide adequate support of .e tubas), which is a
statistical issue for the population of tubes affected by the AVBs.
Operating experience has shown that a wide range of wear rates may exist
among the tubes, and that only a small percentage of tubes will wear
sufficiently to require plugging cver the operating iife of the SG.
Although changes in operating conditions may affect the wear rate (change
in through wall depth (TWD) on individual tubes), this effect is
negligible compared to the variability in tube boundary conditions
indicated by operating experience.

Current projections for AVB wear are that no more than 0.6 percent of the
tubes in the model F SG may require plugging over the operating life of
the tubes. The operating experience of plants {including those which have
uprated) with model F SGs is that p]ugging Tevels are below the plugging
projec :ion. The only exception is a foreign plant in which it was

identi ied that the AVB/U-bend assembly was improperly assembled.

Uprating is estimated to increase the number of tubes requiring plugging
due tc AVB wear by 10-16 percent; therefore, the upper limit of projected
pluggng for uprated conditions would be less than 0.7 percent of the
tube’..

For the operating model F SGs, in no case has progression of wear at the
AVEB intersections resulted in tube leakage. An individual tube has
experienced a growth rate of approximately 40 percent between inspections
over a 3-year time interval in a plant which was previously uprated. For
the same plant, the average tube wear growth rate at the AVBs was

3.8 percent/year TWD over a 5-year interval. The structural limit (based
on ASME Code criteria) for AVB wear is approximately 75 percent TWD. It
i5s not expected that uprating will have significant efifect on the wear
growth rate on individual tubes or result in increased potential for
through wall wear or primary to secondary lrakage at the AVB
intersections.



ATTACHMENT 2
VEGP CONTAINMENT ANALYSES

LOSS OF COOLANT ACCIDENT (LOCA)

Double Ended Hot Leg Guillotine (DEHLG)

The current licensing basis FSAR double ended hot 192 guillotine break case
resulted in a calculated containment peak pressure of 38.24 psig occurring at
18.3 seconds  The Vogtle reratinc analysis provided a containment peak pressure
of 36.54 psig occurring at 17.3 seconds. The essential differences between the
two anaiyses are as follows:

1. The mass and energy release evaluation model used in performing the FSAR
gnalysis of record is identified and documented in WCAP-B264-P-A. The
evaluation mode) used in performing the VEGP rerate analyses is
documented in WCAP-10325-P-A.

a) Reactor coolant system temperature uncertainty 69F versus 49F
(FSAR)
b)  RCS pressure 2250 + 50 psi versus 2250 + 30 psi (FSAR)

2. Revised containment structural heat sinks were modeled in completing the
rerate analyses. These revised heat sinks were based upon a2 more
accurate but conservative accounting which better eflects the current
VEGP design as compared to the data available at the time when the FSAR
analyses were being performed.

a) Initial containment pressure assumption was 3.0 psig vs 0.3 psig
(FSAR)

vhe duration of the transient (i.e., less than 30 seconds), the mass and energy
release and amount of containment structural heat sinks strongly govern the
calculated pressure profile.

Double ended Pump Suction Guillotine (DEPSG)

The current licensing basis FSAR double ended pump suction guillotine break case
resulted in a calculated containment peak pressure of 35.62 psig occurring at
1108 seconds. The VEGP rerating analysis provided a containment peak pressure
of 34.61 psig occurring at 17.6 seconds. The essential differences between the
two analyses are as follows:

1. The mass and energy release evaluation model used in performing the
FSAR analysis of record is identified and documented in WCAP-8264-P-A.
The evaluation model used in performing the VEGP rerate analyses is
documented in WCAP-10325-P-A.

a) Reactor coolant system temperature uncertainty 69F versus 4°F
(FSAR)

b) RCS pressure 2250 + 50 psi versus 2250 + 30 psi (FSAR)

¢) Steam/water mixing model

d) 1979 AMS decay heat model



ATTACHMENT 2 (CONTINUED)
VEGP CONTAINMENT ANALYSES

2. Revised containment structural heat sinks were modeled in completing
the rerate analyses. These revised heat sinks were based upon a more
accurate but conservative accounting which better reflects the current
VEGP plant design as compared to the data available at the time when
the FSAR analyses were being performed.

a) Igitigl containment pressure assumption was 3.0 psig vs. 0.3 psig
(FSAR

3. Increased number of fan coolers available. The current FSAR analyses
assumed two. Tne rerate analysis assumed four fan coolers available.

Note that the calculated pressure profile has two peaks. The maximum
calculated pressure for the rerated condition occurrced at the fir
peak; 1t occurred at the second peak for the current licensing tzs.s
case,

Main Steam Line Break (MSLB) Containment Integrity

The current licensing basis limiting FSAR case for peak pressure was the

0.14 ft2? split at hot shutdown case which resulted in a calculated containment
peak pressure of 41.9 psig occurring at 1784 seconds. The VEGP rerating
limiting case was the 0.22 ft¢ double ended rupture without entrainment at 30
percent power. This case produced a peak containment pressure of 32.7 psig
occurring at 2177 seconds. The essential differences between the two analyses
are as follows:

Containment Model Assumptions:

1. Revised containment structural heat sinks were modeled in completing
the rerate analyses. These revised heat sinks were based upon a more
accurate but conservative accounting which better reflects the current
Vogtle plant design as compared to the data available at the time when
the FSAR analyses were being performed.

2. Credit was taken for the operation of 4 of the 8 containment coolers
since this is the number of coolers required to be operable by the
Technical Specifications.

3. Initial containment pressure assumed was 3.0 psig vs. 0.3 psig (FSAR)

MSLB Mass and Energy Release Assumptions:

1. Main feedwater flow rate - The values used in the rerate analysis are
in general greater than what was used in the FSAR analysis.

2. Auxiliary feedwater enthalpy - The current FSAR analysis used
429.5 Btu/1bm and the rerate analysis assumed 101 tu/lbm.






ATTACHMENT 3
EIESSURIZER SAFETY VALVE SIZING |

It is required that the Erossurizer safety valves be designed with sufficient
capacity to grevent the RCS pressure from exceeding 110 percent of design
pressure following the worst reactor coolant system pressure transient.
Justification for the overpressure protection (safety valve sizing) for
Westinghouse PWRs is given by the generic analyses presented in WCAP-7769.
These generic analyses addressed the full power load rejection resulting from a
turbine trip with concurrent loss of main feedwater. The analyses assumed no
credit is taken for operation of reactor coolant system relief valves, steam
line relief valves, steam dump system, pressurizer level control system,
pressurizer spray, or direct reactor trip on turbine trip. Reactor trip is
initiated by the second safety-grade signal from the reactor protection system.
The generic analyses were performed assuming a core power of 3411 MWt with a
2-percent power uncertainty.

With the recent VEGP uprating submittal, the NRC has questioned the
applicability of WCAP-7769 due to the increased power level. Vogtle Electric ;
Generating Plant specific analyses have been performed which demonstrate that '
the pressurizer safety valves are sufficiently sized at the uprated power (102 5
percent of 3579 MWt). The analyses demonstrated that when crediting the high
préssurizer pressure reactor trip for the loss of load/turbine trip event, 73
percent of the total capacity of the pressurizer safety valves was required.
For subsequent reactor trips (i.e., overtemperature AT, high pressurizer water
level, and Tow-low steam generator water level), 81 percent of the total ]
capacity of the pressurize~ safety valves was required. With respect to the :
steam generator safety valves, the flow out of the valves did not exceed nominal
plant steam flow at any time during the analyzed transients.
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33 12 2H+16.58 NI UDS NI
sl | S

17 19 7C+0.00 NI NI UDS
g < JE {

25 20 AVS NI 20 19
. n N

17 27 7C+0.00 NI NI UDS
- »

17 29 7C+1.32 NI UDS NI
17 29 7C-0.06 NI UDS NI

ool | R | |

14 33 5H+14.05 NI 21 MBM
- 4 N

41 33 AW NI 15 20
41 33 AVS NI 17 19
32 3

32 39 1€+0.00 NI UDS NI
ot  NE

29 41 1C+45.2) NI UDS Wl
w20 44

20 44 3H+34.71 NI 15 NI
" s 4

05 45 4C+6.11 NI UDS NI
- N o

25 45 1C45.73 NI UDS NI
_ %

25 46 1C+5.44 NI UDS NI
" & 50

4 50 Av) NI 17 21
4 50 .v2 NI 13 23
46 50 Ave NI 14 21
46 50 AvVS NI 14 17

46 50 AvVé NI 11 13
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" N N

43 42 50+0.70 19 INF NI
= 200 &

20 43 5H+16.65 NI UDS NI
** 45 60

45 60 4C+22.01 13 14 N
“* 35 6l

35 61 1H+14.40 17 MBM NI
* 47 64

47 64 7C+5.37 NI UDS NI
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= 30 10

30 10 AVé 10 13
i | N ¢

31 12 AVS 12 1INk
- 3 0

37 15 BPH+10.60 18 NI
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36 17 Ave NF 14
36 17 AV6 13 14
“w . N

42 20 Av2 NDD 12
** 34 25

34 25 AV] 15 15
25 26
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48 26 AV3 NF 12
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T 28 AV2 NDD 10
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50 28 AV3 13 16
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“ 3 N

53 33 Av4 13 14
Ll L O )|
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“ M 12
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“w »

39 17 TH+2.49 16 NDD
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42 19 AV3 13 INR
et | S

43 20 AV2 NDD 13
“ N8 N
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** 54 38

54 38 Av4 14 13
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30 47 6H+23.22 14 NI
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** 47 65
47 65 AV4 16 12

** 07 66
07 66 6H+17.84 16 NI

** 59 66
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50 67 AV2 16 24
50 67 Av4 NF 16

. 58 69
58 69 A4 MBM 14
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“* 5 N

57 71 6H+22.05 18 INR
* 53 86

53 86 AV3 NF 12
53 86 AV4 NF 12
53 B6 AVS 25 29
** 41 9

41 91 6H+10.11 13 NI
- 2 W

25 97 6H-4.02 10 NI
** 48 98

48 98 AV3 NF 21
48 98 AV4 3 N
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34 13 AVS 13 11
ot | N |

32 15 AV2 NDD 15
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44 21 AV2 14 12
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32 22 6C+18.14 20 19
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45 22

45 22 AV3 15 14
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47 24 AV2 13 15
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47 25 AV2 14 16
49 39

49 39 6i4433.97 32 30
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** 48 25

48 25 AV3 NDD 16
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48 25 AVS NDD 19
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“ N 3

54 37 AvVe NDD 12
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PLUGGED TUBES

PRERAR RS R AR A RS R AR A AR Rt R AR h R

R T e s i

U SG # ROW CLM OTG DATE SPT INCHS % HEAT NUMBER REMARKS

* UNIT ]
11 28
11 28
11 28

UNIT 1
2 54
4 53
2 50
2 40
** UNIT 1

3 3
13 23

UNIT 1
2

32

32

32

L

16

** UNIT 2
23 25

UNIT 2
3

12

8

16

48

23

22

24

’
-

RN NN
o B B B B B 2 B

56 1
37
37
37

SG 2
87
90
95

106

56 3
33
108

oo RO N ) ve

(=43
~4
o0 O

F-3
~
e - B+ B -

=
[ ]
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10-88 4C 38.00 39 NXx2387
10-88 5H 07.00 39 NX2387
09-91 NX6977THK

03-90 S5AV 00.00 45 NX6441HK
03-90 3AV 00.00 38 NX6441HK
03-90 SAV 00,00 39 NX6441HK
03-90 3AV 00.00 39 NX6441HK

UNKNOWN
UNKNOWN

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

08-88 TEC 04.37 B9 NX2387
08-88 TEC 05.41 51 NX2387
08-88 TSH 00.00 SM NX2387
08-88 TSH 00.35 TH NXx2387

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

UNKNOWN

UNKNOWN
UNKNOWN
DAKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

amwnNEaw

1-600
1-600

1-690,REPLACED 1-600

1-690
1-690
1-690
1-690

AT W SHOP
AT W SHOP

AT W SHOP
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AT W SHOP
AT W SHOP

1-600
1-600
1-600
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AT W SHOP
AT W SHOP
AT W SHOP
AT W SHOP

AT W SHOP

AT W SHOP
AT W SHOP
AT W SHOP
AT W SHOP
AT W SHOP
AT W SHOP
AT W SHOP
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