
C-1

APPENDIX C 

CHARPY V-NOTCH PLOTS FOR EACH CAPSULE 

USING HYPERBOLIC TANGENT 

CURVE-FITTING METHOD

Turkey Point Unit 3 Capsule X



C-2 

Contained in Table C-I are the upper shelf energy values used as input for the generation of the 

Charpy V-notch plots using CVGRAPH Version 4.1. Lower shelf energy values were fixed at 

2.2ft-lb. The unirradiated and irradiated upper shelf energy values were calculated per the 
ASTM El 85-82 definition of upper shelf energy.  

Table C-I 

Upper Shelf Energy Values Fixed in CVGRAPH 

Material Unirradiated Capsule S Capsule T Capsule V Capsule X 

Inter. Shell Forging 145 128 148 N/A N/A 
123P461 VA I 

Lower Shell Forging 148 122 N/A 166.5 162 
123S266VA I 

Weld Metal 

SA1101 and SAI094 64.7 N/A 58.5 47.8 45 

Heat # 71249 

Heat Affected Zone 177 N/A 167 163 158 

Standard Reference 67.5 60 72 65.6 67 

Material

Turkey Point Unit 3 Capsule X



UNIRR INTER SHELL FORGING 123P461VA-1 (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 15.02:30 on 06-14-2002 
Page 1 

Coefficients of Curve 1 

A = 73.59 B = 71.4 C = 7241 TO = 3.95 

Equation is CVN = A + B* [ tanh((T - TO)/C)]

Upper Shelf Energy. 145 Fixed Temp. at 30 ft--lb -47.4 Temp. at 50 ft-lbs -20.9 Lower Shelf Energy:. 2.19 Fixed

Material: FORGING SA5082 Heat Number. 123P461VA-1 Orientation: LT

Capsule: UNIRR Total Fluence:

P>-

bfL 

0)

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap" UNIRR Material- FORGING SA5082 Orik LT Heat #: 123P461VA-1

Charpy V-Notch Data
Input CVN Energy

4 
6 
17 
5 
6 
5 
65 
20 
5.5

Computed CYN Energy

42 
42 
42 
985 
9.85 
9135 
16.69 
1669 
1669

**** Data continued orr-next page ***

C-3

Temperature

600

-150 
-150 
-150 
-100 
-100 
-100 
-75 
-75 
-75

Differential

-2 
1.79 

12.79 
-4.85 
-3ms 
-4B5 
-10.19 

3.3 
-11.19



UNIRR INTER SHELL FORGING 123P461VA-1 (TANG) 
Page 2 

Material: FORGING SA5082 Heat Number: 123P461VA-1 Orientation: LT 

Capsule: UNIRR Total Fluencm 

Charpy V-Notch Data (Continued) 

e Input CYN Energy Computed CVN Energy Dif 
125 28.46 
25 28.46 
67 28.46 

485 50.8 
63 5013 
55 50B 
70 7954 

855 7954 
63 7954 

143 137.75 
141 137.75 
150 137.75 
142 14451 
145 14451 

1415 14451 
SUM of RESIDUALS =

C-4

Temperatur 
-50 
-50 
-50 
-20 
-20 
-20 
10 
10 
10 

110 
110 
110 
210 
210 
210

ferential 
-15.96 
-3.46 
3853 
-23 
12.19 
4.19 

-954.  
5.95 

-1654 
524 
324 
12,24 

-251 
.48 

-3.01 
IL48



CAPSULE S INTER SHELL FORGING 123P461VA-1 (TANG) 

CVGRAPH 41 Hyperboli6 Tangent Curve Printed at 15:02:30 on 06-14-2002 
Page 1 

Coefficients of Curve 2 

A6= 65.09 B = 62.9 C = 93.89 TO = 1453 

Equation is CVN = A + B* [ tanh((T - TO)/C)l

Upper Shelf Energy: 128 Fixed Temp. at 30 ft-lbs -44. Temp. at 50 ft-lbs: -8.4 Lower Shelf Energy- 2.19 Fixed

Material: FORGING SA5082 Heat Number. 123P461VA-1 Orientation: LT

Capsule: S Total Fluence

Y Y Y 1

250

20O

150

0 0

-300 -200 -100 0 100

Temperature in Degrees
Data Set(s) Plotted 

Plant- TP3 Cap: S Material: FORGING SAW082 Ori: LT Heat #: 123P461VA-1

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

3.5 
33 
70 
72 

595 
79.5 
77 

127.5

2759 
42.95 
49.03 
55.44 
62.06 
75.37 
99.41 
119.87

**Data continued on next page ***

C-5

WUU

U) 
�0 

0 

z

/0
L ______ &

200 300

Temperature

400 

F
500 600

-50 
-20 
-10 

0 
10 
30 
72 
140

Differential

-24.09 
-9.95 
20.96 
1655 

-2.56 
412 

-22.41 
7.62

100 0)/0

'°°o

,f"• f'l f



CAPSULE S INTER SHELL FORGING 123P461VA-1 (TANG) 
Page 2 

Material: FORGING SA5082 Heat Number. 123P461VA-1 Orientation: LT 

Capsule: S Total Fluence 

Charpy V-Notch Data (Continued) 

Temperature Input CVN Energy Computed CVN Energy Differential 
210 132 128.07 592 
300 125.5 127.71 -221 

SUM of RESIDUALS = -6.03

C-6



CAPSULE T INTER SHELL FORGING 123P461VA-1 (TANG) 

CVGRAPII 41 Hyperbolic Tangent Curve Printed at 151)2:30 on 06-14-2002 
Page 1 

Coefficients of Curve 3 

S A= 75.09 B =72.9 C= 57.54 TO = 562 

Equation is CVN = A + B * [ tanh((T - TO)/C) I

Upper Shelf Energy- 148 Fixed Temp. at 30 ft-lbs -35.9 Temp. at 50 ft-lbs -15 Lower Shelf Energy: 2.19 Fixed

Material: FORGING SA5082 Heat Number. 123P461VA-I 

Capsule: T Total Fluence:

Orientation: LT

309-- _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 

2560

2007 

1507

100

50-

U

0 100

Temperature in
200 300

Degrees

Plant- TP3 Cap- T
Data Set(s) Plotted 

Material: FORGING SA5082 Orik LT Heat #: 123P461VA-1

Charpy V-Notch Data
Input CVN Energy

27 
33 
92 
78 
112 
130 
158 
155

Computed CVN Energy

20.62 
4462 
8063 
80.63 
114.11 
135.99 
14664 
147.87

Differential

637 
-11.62 

1136 
-2.63 
-211 
-5.99 

1135 
712 

SUM of RESIDUALS = 1385

C-7

U) 

bL 

L!)

-300 -200 -100

Temperature

400 

F
500 600

-50 
-20 
10 
10 
40 
75 

140 
208



UNIRR INTER SHELL FORGING 123P461VA-1(TANG) 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 15"25:22 on 06-14-2002 
Page 1 

Coefficients of Curve I 

A= 4422 B = 4322 C= 62.87 TO = -20.62

Upper Shelf LE. 87.64 

Material: FORGING

Equation k LE. = A + B * [ tanh((T - TO)/C) I 
Temperature at LE. 35: -34. Lo 

SA5082 Heat Number. 123P461VA-1 

Capsule: UNIRR Total Fluence:

wer Shelf LE.: 1 Fixed 

Orientation: LT

W, 

x-

PH 
X 
Pq

-300 -200 -100 0 100 200 300 400 500

Temperature in Degrees F 
Data Set(s) Plotted 

Plant- TP3 Cap: UNIRR Material: FORGING SA5082 Or: LT Heat #: 
Charpy V-Notch Data 

e Input Lateral Expansion Computed LE.

4 
2 
15 
3 
6 
4 
5 
17 
6

239 
2.39 
2.39 
7.42 
7.42 
7.42 
14.05 
14.05 
14.05

123P461VA-I 

Differential 

1.6 
-.39 
12.6 

-4A2 
-1A2 
-3.42 
-9.05 

2.94 
-8.05

**** Data continued on next page ***

C-8

Temperatur

-150 
-150 
-150 
-100 
-100 
-100 
-75 
-75 
-75

600



UNIRR INTER SHELL FORGING 123P461VA-1(TANG) 
Page 2 

Material: FORGING SA5082 Heat Number 123P461VA-1 Orientation: LT 

Capsule: UNIRR Total Fluence 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LE.  
10 25.43 
21 25.43 
55 25.43 
41 44.75 
57 44.75 
48 44.75 
59 639 
68 63.9 
52 639 
93 863 
90 863 
84 863 
85 87.59 
86 8759 
87 87.59 

SUM of RESIDUALS

Differential 
-15.43 
-4A3 

29.56 
-3.75 
1224 
324 
-4.9 
4.09 

-11.9 
6.69 
3.69 
-2.3 

-2.59 
-1.59 
-.59 

= 2.41

C-9

Temperature 
-50 
-50 
-50 
-20 
-20 
-20 
10 
10 
10 
110 
110 
110 
210 
210 
210



CAPSULE S INTER SHELL FORGING 123P461VA-1 (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 15'25"22 on 06-14-2002 
Page 1 

Coefficients of Curve 2 

S A= 463 B= 45.3 C= 89.46 TO = 1031 

Equation is LE. = A + B* I tanh((T - TO)/C) ]

Upper Shelf LE- 91.61 

Material: FORGING SA5082

Temperature at LE. 35: -12.4 

Heat Number. 123P461VA-1 

Capsule: S Total Fluence

Lower Shelf L.E- 1 Fixed 

Orientation: LT

209F 

1507 

1007_ 
0 ------ _ 

0 

50(

0 

0

-300 -200 -100 0 100 200 300 400 500

Temperature in 
Data Set(s) Plotted 

Planlt TP3 Cap: S Material: FORGING SA5082

Degrees F 
Ori" LT Heat #: 123P461VA-1

Charpy V-Notch Data
Input Lateral Expansion

5 
24 
49 
53 
45 
58 
59 
92

Computed LE 

19.68 
3151 
36.19 
41.1 

46.15 
56.12 
7338 
8688

***Data continued on next page *"

C-10

Cr) 

P4)

U

Temperature

600

-50 
-20 
-10 

0 
10 
30 
72 140

Differential

-14.68 
-751 

1V.8 
11B89 

-1.15 
1.87 

-14M8 
5.11



CAPSULE S INTER SHELL FORGING 123P461VA-1 (TANG) 
Page 2 

Material: FORGING SA5082 Heat Number: 123P461VA-1 Orientation: LT 

Capsule: S Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LE. Differenti 
89 9058 -158 
94 9L47 2.52

SUM of RESIDUALS = -511

ial

C-l1

Temperatur 
210 
300



CAPSULE T INTER SHELL FORGING 123P461VA-1 (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 15"25:22 on 06-14-2002 
Page 1 

Coefficients of Curve 3 

A= 36.42 B= 35.42 C= 39.15 TO =-8.43 

Equation is LK = A + B* [ tanh((T - T0)/C) I
Upper Shelf LE. 71.5 

Material: FORGING SA5082

Temperature at LE 35: -10 

Heat Number. 123P461VA-1

Lower Shelf L.E I Fixed 

Orientation: LT

Total Fluence:

2007 

150

100

5O

-50 __ _ _

U

-300 -200 -100 0 100

Temperature in 
Data Set(s) Plotted 

Plant TP3 Cap: T Material: FORGING SAW08

200 300

Degrees

Ori: LT Heat #: 123P461VA-1

Charpy V-Notch Data 
Input Lateral Expansion Computed LR

17 
20 
61 
45 
69 
71 
67 
74

8.57 
2625 
51.97 
51.97 
66.34 
70.86 
71.81 
7105

Differential

8.42 
-625 

9.02 
-6.97 

2.65 
13 

-401 
2.14 

SUM of RESIDUALS = 4.32

C-12

Capsule: T

Ur) 
P-.4

Temperature

400- 500 

F
600

-50 
-20 
10 
10 
40 
75 
140 
208



UNIRR INTER SHELL FORGING 123P461VA-I(TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 15:4 0H4 on 06-14-2002 
Page 1 

Coefficients of Curve I 

A = 50 B = 50 C = 63.06 TO = 2061 

Equation is: Shear/. = A + B* [ tanh((T - TO)/C) I 

Temperature at W/. Shear 20.6
Material: FORGING SA5082 Heat Number. 123P461VA-1 Orientation: LT

Capsule: UNIRR Total Fluence

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant TP3 Cap" UNIRR Material: FORGING SA5082 OriL LT Heat ý 123P461VA-I

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

2 
3 
6 
2 
2 
2 
3 
9 
3

.44 

.44 
A4 
2-13 
2.13 
.13 
4.59 
4.59 
4.59

**** Data continued on next page ****

C-13

4C) 

U

Temperature

-150 
-150 
-150 
-100 
-100 
-100 
-75 
-75 
-75

Differential

1.55 
255 
5.55 
-.13 
-.13 
-.13 
-159 

4A 
-1.59



UNIRR INTER SHELL FORGING 123P461VA-l(TANG)
Page 2

Material: FORGING SA5082 Heat Number. 123P461VA-1 Orientation: LT

Capsule: UNIRR Total Fluence:

Charpy V-Notch Data (Continued)

Input Percent Shear 
6 
6 
23 
20 
27 
27 
27 
54 
31 

100 
100 
100 
100 
100 
100

Computed Percent Shear 
9.62 
962 
962 
21.61 
21.61 
21.I 
4165 
41.65 
41.65 
94A5 
94A5 
94A5 
99.75 
99.75 
99.75

SUM of RESIDUALI

C-14

Temperature 
-50 
-50 
-50 
-20 
-20 
-20 
10 
10 
10 
110 
110 
110 
210 
210 
210

Differential 
-362 
-3.62 

13.37 
-1.61 
538 
528 

-1465 
12.34 

-10.65 
554 
554 
554 
24 
24 
24 

= 30.15



CAPSULE S INTER SHELL FORGING 123P461VA-1 (TANG) 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 15:4H.04 on 06-14-2002 
Page 1 

Coefficients of Curve 2 

A = 50 B = 50 C = 130.47 TO = 10.78

Material: FORGI]

C.) 

0-

Equation is: Shearz = A + B * [ tanh((T - TO)/C) I 

Temperature at 50%. Shear 10.7 

NG SA5082 Heat Number. 123P461VA-1 

Capsule: S Total Fluence:

-300 -200 -100 0 100 200 300 

Temperature in Degrees] 
Data Set(s) Plotted 

Plant TP3 Cap: S Material: FORGING SA5082 Ori- LT Heat f.  

Charpy V-Notch Data 

Temperature Input Percent Shear Computed Percent Shear 

-50 0 2825 
-20 5 38.41 
-10 75 42.1 

0 50 45.87 
10 80 49.7 
30 90 57.31 
72 10 71.87 
140 100 87.87

400 

F 
l23P461VA-I

5 00 600 

Differential 

-2825 
-33.41 
389 
4.12 
3029 
32.68 

-61•7 
1212

Data continued on next page **

C-15

Orientation: LT



CAPSULE S INTER SHELL FORGING 123P461VA-1 (TANG) 
Page 2 

Material- FORGING SA5082 Heat Number 123P461VA-l Orientation: LT 

Capsule: S Total Fluence 

Charpy V-Notch Data (Continued) 

Temperature Input Percent Shear Computed Percent Shear Differential 
210 100 95.49 45 
300 100 98B2 1.17 

SUM of RESIDUALS = -5.74

C-16



CAPSULE T INTER SHELL FORGING 123P461VA-1 (TANG) 

CyGRAPH 41 Hyperbolic Tangent Curve Printed at 15:404 on 06-14-2002 
Page I 

Coefficients of Curve 3 

A =50 B =50 C = 45.06 TO=30O

Equation is: Shear/. = A + B* [ tanh((T - TO)/C) ] 

Temperature at 50z Shear 30 

Material- FORGING SA5082 Heat Number. 123P461VA-1 Orientation: LT

Capsule: T Total Fluence:

-300 -200 -100 0 100 200 300 400 

Temperature in Degrees F 
Data Set(s) Plotted 

Plant TP3 Cap" T Material" FORGING SA5082 Ori- LT Heat #f: 123P4

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

2 
10 
40 
25 
50 

100 
100 
100

2.79 
9.8 

2916 
29.16 
60.91 
8804 
9924 
99.96

500

61VA-I

Differential

-.79 
.19 

10.3 
-416 

-10.91 
11.95 
.75 
.03 

SUM of RESIDUAIS = 7.9

C-17

a) 

4.) 
C0

Temperature

600

-50 
-20 
10 
10 
40 
75 

140 
208



UNIRR LOWER SHELL FORGING 123S266VA-1 (TANG) 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 11:34:36 on 06-17-2002 
Page 1 

Coefficients of Curve I 

A = 75.09 B = 72.9 C = 76.55 TO = -7.96 

Equation is CVN = A + B1 * tanh((T - TO)/C) ] 

Upper Shelf Energy: 148 Fixed Temp at 30 ft-lbs: -63.3 Temp. at 50 ft-lbs: -35.4 Lower Shelf Energy. 2.19 Fixed 

Material: FORGING SA5082 Heat Number. 123S266VA-1 Orientation: LT 

Capsule: UNIRR Total Fluence:

C)

-300 -200 -100 0 100 200 300 400 500 600

Temperature in Degrees F 
Data Set(s) Plotted 

Plant TP3 Cap-- UNIRR Material: FORGING SA5082 Ori: LT Heat #: 
Charpy V-Notch Data 

e Input CYN Energy Computed (;VN Energy

10.5 
3 
7 
5 
5 
5 

25 
4.5 
35

568 
5.68 
5.68 
1427 
1427 
1427 
23.76 
23.76 
23.76

123S266VA-1 

Differential 

413I 
-2.68 

131 
-927 
-927 
-927 
-2126 
-1926 
-2026

***Data continued on next page ***

C-18

Temperatur

-150 
-150 
-150 
-100 
-100 
-100 
-75 
-75 
-75



UNIRR LOWER SHELL FORGING 123S266VA-1 (TANG) 
Page 2

Material: FORGING SA5082 Heat Number: 13S266VA-1 Orientation: LT

Capsule: UNIRR Total Fluence:

Charpy V-Notch Data (Continued)

Input CVN Energy 
785 
7 
56 
50 
25 
81 

865 
655 
97 

184 
144 
120 
164 

1415 
1385

Computed CVN Energy 
31.99 
31.99 
31.99 
38.66 
38.66 
3866 
919 
919 
91.9 
141.6 
141.6 
141.6 
14751 
147.51 
147.51

Differential 
465 

-24.99 
24 

1133 
-13.66 

42.33 
-5.4 
-26.4 

5.09 
42.39 
2.39 

-216 
16.48 

-6.01 
-9.01 

UM of RESIDUAIS -1.7

C-19

Temperature 
-60 
-60 
-60 
-50 
-50 
-50 
10 
10 
10 

110 
110 
110 
210 
210 
210



CAPSULE S LOWER SHELL FORGING 123S266VA-1 (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 1"4'36 on 06-17-2002 
Page I 

Coefficients of Curve 2 

A 62.09 B = 59.9 C= 4&14 T0 = 14.06

Upper Shelf Energy: 122 Fixed 

Material: 

300 

S250 

20fF 

ý-q 150a) 

1007 

U

Equation is CVN = A + B * I tanh((T - TO)/C) ] 

Temp. at 30 ft-lbs -14.7 Temp. at 50 ft-lbs: 

FORGING SA5082 Heat Number 123l266VA-1 

Capsule: S Total Fluence

42 Lower Shelf Energy: 219 Fixed 

Orientation: LT

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F

Plant- TP3 C
Data Set(s) Plotted 

,ap" S Material: FORGING SA5082 Orn LT Heat #: 123S266VA-1

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

13.5 
31 
46 
48 
67 
86 

117.5 
121.5

10.02 
25.61 
45.08 
57.05 
69.44 
8123 

112.9 
12126

***Data continued on next page ***

C-20

Temperature

600

-50 
-20 

0 
10 
20 
30 
72 

140

Differential

3.47 
5.38 
.91 

-9.05 
-2.44 

4.76 
5.4 
13



CAPSULE S LOWER SHELL FORGING 123S266VA-1 (TANG) 
Page 2 

Material: FORGING SA5082 Heat Number 123S266VA-1 Orientation: LT 

Capsule: S Total Fluence: 

Charpy V-Notch Data (Continued) 

Temperature Input CVN Energy Computed CVN Energy Differential 
210 124 12196 203 
300 122 121.99 0 

SUM of RESIDUALS = 106

C-21



CAPSULE V LOWER SHELL FORGING 123S266VA-1(TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 11"34'36 on 06-17-2002 
Page 1 

Coefficients of Curve 3 

A 84=34 B= 82.15 C= 68.59 TO= 33.95

Upper Shelf Energy. 1665.5 Fixed Tem 

Material: FORGING

Equation is: CVN = A + B * I tanh((T - TO)/C) I 
p. at 30 ft-lbs -20.6 Temp. at 50 ft-lbs: 

SA5082 Heat Number. 123S266VA-1 

Capsule: V Total Fluence:

3.3 Lower Shelf Energy: 2.19 Fixed 

Orientation: LT

30O

25O

200

150

100

•:f-

ri-f t 4 +
I-

-300 -200 -100 0 100 200 300 

Temperature in Degrees 
Data Set(s) Plotted 

Plant: TP3 Cap- V Material: FORGING SA5082 Ori- LT Heal

Temperature
Charpy V-Notch Data 

Input CVN Energy Computed CVN Energy

--60 
-20 

0 
10 
50 
74 

130 
200

6 
175 
18 

112 
84 

125.5 
168 

165.5

1217 
30.42 
4671 
56.77 
10322 
127.51 
157.08 
16521

400 

F
500 600

t 12366VA-1

Differential

-617 
-12.92 
-28.71 
5522 

-1922 
-2.01 
10.91 
28 

SUM of RESIDUALS = -2.62

C-22

f



CAPSULE X LOWER SHELL FORGING 123S266VA-1(TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 11:34"36 on 06-17-2002 
Page 1 

Coefficients of Curve 4 
A= 82.09 B= 79.9 C= 5325 TO= 5062 

Equation is CVN = A + B * [ tanh((T - TO)/C) ] 
Upper Shelf Energy: 162 Fixed Temp. at 30 ft-lbs 91 Temp. at 50 ft-lbs 27.9 Lower Shelf Energy: 2.19 Fixed 

Material: FORGING SA5082 Heat Number. 123S266VA-1 Orientation: LT 

Capsule: X Total Fluence

ci) 
a) 

z 
(-)

-300 -200 -100 0 100 

Temperature in 
Data Set(s) Plotted 

Plant: TP3 Cap- X Material: FORGING SA5082

200 300 400 

Degrees F 

Orn LT Heat f 123S266VA-1

5

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy 

6 22.97 
46 4637 
97 8116 

122 132.33 
144 15428 
150 15826 
164 159.41

00 600 

Differential 

-16.97 
-.37 
15.83 

-10.33 
-1028 
-826 
4.58

**** Data continued on next page ****

C-23

Temperature 

0 
25 
50 
90 

130 
150 
160



CAPSULE X LOWER SHELL FORGING 123S266VA-1(TANG) 
Page 2

RGING SA5082 Heat Number 123S266VA-1 Orien 

Capsule: X Total Fluence 

Charpy V-Notch Data (Continued) 

Input CVN Energy Computed CVN Energy 
173 160.76

Si

tation: LT

Differential 
1223 

UM of REIIDUA[S =-13.56

C-24

Material: FO

Temperature 
180

I



UNIRR LOWER SHELL FORGING 123S266VA-1 (TANG) 

CYGRAPH 41 Hyperbolic Tangent Curve Printed at 12.03"10 on 06-17-2002 
Page 1 

Coefficients of Curve I 

A = 40.33 B= 3933 C = 2153 TO = -5531I

Upper Shelf LE- 79.67 

Material- FORGIN(

Equation is LE. = A + B * I tanh((T - TO)/C) I 
Temperature at LE 35: -582 LO 

SA5082 Heat Number. 123S288VA-1 

Capsule: UNIRR Total Fluence:

wer Shelf LE. I Fixed 

Orientation: LT

(F

-300 -200 -100 0 100 200 300 400 500

Temperature in D 
Data Set(s) Plotted 

Plant TP3 Cap: UNIRR Material: FORGING SA5082 

Charpy V-Notch Data 
e Input Lateral Expansion Cox 

7 
1 
6 
5 
5 
3 
3 
4 
4

egrees F 
Orn LT Heat . 123S266VA-I

npufed LE

101 
1.01 
101 
222 
222 
222 
11139 
11.89 
11B89

Differential 

5.98 
-.01 
498 
2.77 
2.77 
.77 

-8.89 
-7.89 
-7.89

* Data continued on next page *"

C-25

r===( 

0) 

Tempera tur

600

-150 
-150 
-150 
-100 
-100 
-100 
-75 
-75 
-75



UNIRR LOWER SHELL FORGING 123S266VA-1 (TANG)

Material: FORGING SA5082

Page 2 

Heat Number. 123l66VA-1 Orientation: LT

Capsule: UNIRR Total Fluence:

Charpy V-Notch Data (Continued)

Input Lateral Expansion 
68 
5 

49 
43 
20 
71 
71 
54 
76 
81 
91 
82 
83 
90 
89

Computed LR 
319 
31.9 
31.9 

49.84 
49.84 
49.84 
79.48 
79.48 
79.48 
79.67 
79.67 
7967 
79.67 
7967 
7967

Differential 
3609 

-269 
17.09 

-684 
-29.4 

21.15 
-8.48 

-25.48 
-3A8 

132 
1132 
232 
332 
10,2 
9.32 

SUM of RESIDUALS = 386

C-26

Temperature 
-60 
-60 
-60 
-50 
-50 
-50 
10 
10 
10 
110 
110 
110 
210 
210 
210



CAPSULE S LOWER SHELL FORGING 123S266VA-i (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 12103:10 on 06-17-2002 
Page 1 

Coefficients of Curve 2 

A = 46.52 B= 45.52 C= 5136 TO = 11.71

Upper Shelf LL: 92.04 

Material: FORGING

4-

Equation is: LK = A + B * [ tanh((T - TO)/C) I 
Temperature at LE. 35: -15 Lo 

SA5082 Heat Number. 123S266VA-1 

Capsule: S Total Fluence:

wer Shelf LE= 1 Fixed 

Orientation: LT

-300 -200 -100 0 100 200 300 400 

Temperature in Degrees F 
Data Set(s) Plotted 

Plant TP3 Cap: S Material: FORGING SA5082 Or: LT Heat #: 12S21

Charpy V-Notch Data 
Input Lateral Expansion Computed LK

9 
27 
37 
34 
51 
74 
81 
90

854 
2151 
3631 
44.99 
53.79 
62.07 
84.09 
91A2

36VA-1

***Data continued on next page **

C-27

500 600

Temperature 

-50 
-20 

0 
10 
20 
30 
72 
140

Differential 

A5 
5.48 
£.8 

-10.99 
-2.79 

11.92 
-3.09 
-1.42



CAPSULE S LOWER SHELL FORGING 123S266VA-1(TANG) 
Page 2 

Material: FORGING SA5082 Heat Number 123S266VA-1 Orientation: LT 

Capsule S Total Fluence 

Charpy V-Notch Data (Continued) 

re Input Lateral Expansion Computed LE. Differen 
95 92 2.99 
91 92.04 -1.04

SUM of RESIDUAIS = 219

tial

C-28

Temperatu 
210 
300



CAPSULE V LOWER SHELL FORGING 123S266VA-1(TANG) 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 12.1)3"10 on 06-17-2002 
Page 1 

Coefficients of Curve 3 

S A= 40.99 B= 39.99 C= 4.63 TO = 328 

Equation is:. LE = A + B* F tanh((T - TO)/C) ]

Upper Shelf LE. 80.98 

Material: FORGING SA5082

U) 
*r.-4

-4ý

Temperature at LE 35: 2.5 

Heat Number. 123S266VA-1 

Capsule: V Total Fluence:

Lower Shelf LFE. 1 Fixed 

Orientation: LT

600-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant- TP3 Cap: V Material" FORGING SA5082 Ori- LT Heat #: 123S266VA-1

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

6 
13 
13 
88 
61 
82 
91 
80

1 1 
16.6 

76.82 
80.98 
80.98 
80.98 
80.98

Differential

5 
11.99 
-3.6 
11.17 

-19.98 
1.01 

10.01 
-.98 

SUM of RESIDUALS = 14 63

C-29

Temperature 

--60 
-20 

0 
10 
50 
74 
130 
200



CAPSULE X LOWER SHELL FORGING 123S266VA-1(TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 12.0310 on 06-17-2002 
Page 1 

Coefficients of Curve 4 

A = 40.4 B= 39.4 C= 29.33 TO= 35.62 

Equation is: LE. = A + B [ tanh((T - TO)/C) !

Upper Shelf LEL 79.81 

Material: FORGING SA5082

Temperature at LE. 35: 31.5 Lower Shelf LE- I Fixed 

Heat Number. 123S266VA-1 Orientation: LT

Capsule: X Total Fluence:

U) 
- 150f 

1007

0 

-3C 

Temperature

)0 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

PlantL TP3 Cap-- X Material: FORGING SA5082 Or 

Charpy V-Notch Data 
Input Lateral Expansion Coi

0 
25 
50 
90 

130 
150 
160

0 
30 
59 
67 
82 
86 
80

i: LT Heat #: 123S266VA-1

mputed LE. Differential

738 
26.72 
58.3 

77.92 
7969 
79.78 
79.8

-7.38 
327 
.69 

-10.92 
2.3 
621 
.19

*** Data conttnued on next page ***

C-30

600



CAPSULE X LOWER SHELL FORGING 123S266VA-1(TANG) 
Page 2 

Material: FORGING SA5082 Heat Number 123S266VA-1 Orientation: LT 

Capsule: X Total Fluence: 

Charpy V-Notch Data (Continued) 

.re Input Lateral Expansion Computed LE. Differeni 
82 7981 2?18

SUM of RESIDUALS = -3.45

tial

C-31

Temperatu 
180



UNIRR LOWER SHELL FORGING 123S266VA-1 (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 12J17:43 on 06-17-2002 
Page 1 

Coefficients of Curve I 

A = 50 B= 50 C= 75.86 TO = 13.12

Material: FORGIN

a) 

Q) 

0 a)

Equation is Shear/ = A + B * [ tanh((T - T0)/C) I 

Temperature at 50% Shear. 131 

XG SA5082 Heat Number. I2M6VA-1 

Capsule: UNIRR Total Fluence

-300 -200 -100 0 100 200 300 

Temperature in Degrees 
Data Set(s) Plotted 

Plant: TP3 Cap. UNIRR Material: FORGING SA5082 Oni: LT Heat 

Charpy V-Notch Data 
ture Input Percent Shear Computed Percent Shear 

6 1.3 
2 1.33 
3 1.33 
2 4.2 
2 4.82 
2 42 
3 8.92 
3 8.92 
3 8.92

400 500 

F

IM6: I3668VA-I 

Differential 

4.66 
.66 
1.66 

-2B12 
-2.82 
-2B2 
-5.92 
-5.92 
-5.92

*14* Data continued on next page ***

C-32

Orientation: LT

600

Tempera 

-150 
-150 
-150 
-100 
-100 
-100 
-75 
-75 
-75



UNIRR LOWER SHELL FORGING 123S266VA-1 (TANG) 
Page 2

Material: FORGING SA5082 Heat Number. I23266VA-1 Orientation: LT

Capsule: UNIRR Total Fluence:

Charpy V-Notch Data (Continued)

Input Percent Shear 
27 
9 
23 
12 
9 
29 
52 
36 
51 

100 
100 
84 

100 
100 
100

Computed Percent Shear 
12.7 
127 
12.7 
1592 
15.92 
15.92 
47.94 
47.94 
47.94 
92.78 
92.78 
92:78 
99.44 
99.44 
99.44 

SUM of RESIDUALS

C-33

Temperature 
-60 
-60 
-60 
-50 
-50 
-50 
10 
10 
10 

110 
110 
110 
210 
210 
210

Differential 
1429 
-3.7 
1029 

-392 
-6.92 
1307 
4.05 

-11.94 
305 
721 
721 

-878 
.55 
.55 
.55 

= 636



CAPSULE S LOWER SHELL FORGING 123S266VA-l (TANG) 

CYGRAPH 41 Hyperbolic Tangent Curve Printed at 12,17.43 on 06-17-2002 
Page 1 

Coefficients of Curve 2 

A= 50 B= 50 C= 418 TO = 17.34 

Equation is: Shear/ = A + B * i tanh((T - TO)/C) I 
Temperature at 50/. Shear. 17.3

Material: FORGING SA5082 Heat Number. 123S266VA-1 

Capsule: S Total Fluence

Orientation: LT

c01 
09

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant- TP3 Cap- S Material: FORGING SA5082 Or: LT Heat #: 123S206VA-1

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

0 
5 
5 
5 
75 

100 
50 

100

0 
0 
.08 

4.72 
74.77 
99.43 
100 
100

**** Data continued on next page ****

C-34

Temperature

600

-50 
-20 

0 
10 
20 
30 
72 

140

Differential

0 
4.99 
4.91 
27 
22 
56 

-50 
0



CAPSULE S LOWER SHELL FORGING 123S266VA-1(TANG) 
Page 2 

Material: FORGING SA5082 Heat Number: 123S2f36VA-1 Orientation: LT 

Capsule: S Total Fluence: 

Charpy V-Notch Data (Continued) 

Temperature Input Percent Shear Computed Percent Shear Differential 
210 100 100 0 
300 100 100 0 

SUM of RESIDUALS =-3901

C-35



CAPSULE V LOWER SHELL FORGING 123S266VA-i (TANG) 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 12-17:43 on 06-17-2002 
Page 1 

Coefficients of Curve 3 

A = 50 B = 50 C = 59.06 TO = 63.75 

Equation is Shear/ = A + B* [ tanh((T - TO)/C) I 
Temperature at 50,. Shear. 63.7

Material: FORGING SA5082 Heat Number: 123.66VA-1 Orientation: LT

Capsule: V Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant: TP3 Cap- V Material: FORGING SA5082

Charpy V-Notch Data
Input Percent Shear

0 
0 
2 
30 
40 
50 

100 
100

Computed Percent Shear

1.49 
5.54 1035 
13.94 
38.56 
58.59 
90.4 
99.01

Differential

-IA9 
-5.54 
-13.35 

16.05 
IA3 

-859 
9.59 
.98 

SUM of RIEIDUALS = 4.09

C-36

Cf) 

4

C-) 
0

Temperature

Ori: LT Heat #. 1233266VA-1

-60 
-20 

0 
10 
50 
74 
130 
200



CAPSULE X LOWER SHELL FORGING 123S266VA-1(TANG) 

CYGRAPH 41 Hyperbolic Tangent Curve Printed at 12:17:43 on 06-17-2002 
Page 1 

Coefficients of Curve 4 

A =50 B= 50 C= 44.62 TO =96.56 

Equation is Shear/. = A + B * tanh((T - TO)/C) ] 

Temperature at 50,/ Shear. 96.5

Material: FORGING SA5082 Heat Number. 123S266VA-1 

Capsule: X Total Fluence

Orientation: LT

-300 -200 -100 0 100

Temperature in Degrees
Data Set(s) Plotted 

Plant: TP3 Cap: X Material: FORGING SA5082 Ori: LT Heat #: 12M.6VA-1

Charpy V-Notch Data
Input Percent Shear

2 
10 
20 
35 
80 

100 
100

Computed Percent Shear

1.3 
3.88 
11.03 
42.69 
81.73 
91.64 
94.49

***Data continued on next page ***

C-37

100 

607 

4(F 

290 
41N

0J V) 4-j

UJ

200 300 400 

F
500

Temperature

600

0 
25 
50 
90 
130 
150 
160

Differential

.69 
6.11 
8.96 

-7.69 
-1.73 

8.35 
5.5



CAPSULE X LOWER SHELL FORGING 123S266VA-1(TANG) 
Page 2 

Material: FORGING SA5082 Heat Number 123S266VA-1 Orientation: LT 

Capsule: X Total Fluence: 

Charpy V-Notch Data (Continued) 

Temperature Input Percent Shear Computed Percent Shear Differential 
180 100 97.67 2.32 

SUM of RESIDUALS = 2251

C-38



WELD METAL UNIRRADIATED 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 11:23.09 on 06-19-2002 
Page 1 

Coefficients of Curve I 

A= 33.44 B= 3124 C 85.37 TO = 9.37 

Equation is CN = A +-1 B* tanh((T - TO)/C) I

Upper Shelf Energy: 64.69 Fixed Temp. at 30 ft-lbs 0 Temp. at 50 ft-lbs 59.7 Lower Shelf Energy: 2.19 Fixed

Material: WELD LINDE 80 

Capsule: UNIRR

Heat Number. 71249 

Total Fluence:

I

-200 -100

Y P

A'
4 .�. I. 4

0 100

Temperature
200 300

in Degrees
Data Set(s) Plotted 

Plant: TP3 Cap-- UNIRR Material: WELD LINDE 80 

Charpy V-Notch Data

400 

F

Or: Heat #: 71249

Input CVN Energy

10.5 
3 
3 
22 

19.5 
16 
24 
27 

17.5

Computed MiN Energy 

6.67 
667 
6.67 

14.65 
14.65 
14.65 
231 
23.1 
231

*** Data continued on next page ***

C-39

LSUU

Orientation:

Cn 

bb 

0>

2007 

1507 

1007

U' 

-300

Temperature

500 600

-100 
-100 
-100 
-50 
-50 
-50 
-20 
-20 -20

Differential

3B2 
-3.67 
-3.67 

7.34 
4.34 
134 
.89 

3.89 
-5.6

E

f



WELD METAL UNIRRADIATED 
Page 2

Material: WELD LINDE 80 

Capsule: UNIRR

Heat Number: 71249 

Total Fluence

Charpy V-Notch Data (Continued)

Input CVN Energy 
37 
25 

265 
45.5 
43.5 
445 
56 
55 
58 
65 
66 
63

Computed CVN Energy 
33.67 
3367 
33.67 
442 
442 
442 
5364 
5364 
53.64 
62.91 
62.91 
62.91 

SUM of RESIDUALS

C-40

Orientation:

Temperature 
10 
10 
10 
40 
40 
40 
75 
75 
75 
160 
160 
160

Differential 
3.32 

-867 
-7.17 

129 
-.7 
29 

2.35 
1.35 
4.35 
2.08 
3.08 
.08 

10.87



WELD METAL CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 11:23'09 on 06-19-2002 
Page 1 

Coefficients of Curve 2 

A= 30.35 B= 28.14 C= 92.71 TO = 16494 

Equation is CVN = A + B I tanh((T - TO)/C) ] 
Upper Shelf Energy: 585 Fixed Temp. at 30 ft-lbs 163.7 Temp. at 50 ft-lbs 244.9 Lower Shelf Energy:. 22 Fixed 

Material: WELD LINDE 80 Heat Number: 71249 Orientation: 

Capsule: T Total Fluence:

-100 0 100 200 300 400 

Temperature in Degrees F 
Data Set(s) Plotted 

Cap: T Material: WELD LINDE 80 Ori: Heat #: 71249 

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

10 
28 
39 
40 
53 
52 
61 
56

927 
25.85 
42.55 
43.04 
50.74 
50.74 
55.6 
55.6

500 600

Differential

.72 
2.14 

-3.55 
-3.04 

225 
125 
539 
.39 

SUM of RESIDUALS = 5.56

C-41

co 

10 

z

3OOF 

250 

2007 

150 

100 

50( 

0 1
-300 -200

Plant: TP3

Temperature 

75 
150 
208 
210 
250 
250 
300 
300



WELD METAL CAPSULE V 

CYGRAPH 4.1 Hyperbolic Tangent Curve Printed at 1123:09 on 06-19-2002 
Page 1 

Coefficients of Curve 3 

A = 25 B= 22.79 C= 77.08 TO = 1635 

Equation is CVN = A + B* I tanh((T - TO)/C) I
Upper Shelf Energy- 47.79 Fixed Temp. at 30 ft-lbs 180.6 Temp. at 50 ft-lbs **** Lower Shelf Energy: 22 Fixed

Material: WELD LINDE 80 Heat Number. 71249

Capsule: V Total Fluence

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap- V Material: WELD LINDE 80 Ori: Heat #: 71249

600

Charpy V-Notch Data
Input CVN Energy

75 
23 

405 
42 

46.5 
47.5 
49 
48

Computed CVN Energy

627 
23.96 
3924 
4229 
47.11 
47.11 
47.7 
47.7

SUM of RESIDUALS =

C-42

Orientation:

7" 

4

C-)

Temperature

74 
160 
220 
240 
325 
325 
400 
400

Differential

122 -.96 
125 

-29 
-61 

129 
29 258



WELD METAL CAPSULE X 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 11:23.09 on 06-19-2002 
Page 1 

Coefficients of Curve 4 

A = 23.6 B= 21.39 C= 75J35 TO = 167.57 

Equation is: CVN = A + B* [ tanh((T - TO)/C) ]

Upper Shelf Energy: 45 Fixed Temp. at 30 ft-lbs 190.9 Temp. at 50 ft-lbs: **** Lower Shelf Energy. 22 Fixed

Material: WELD LINDE 80 Heat Number: 71249

Capsule: X Total Fluence:

U 1 
-300 -200 -1O 0 100 200 300

Temperature in Degrees
Data Set(s) Plotted 

Plant TP3 Cap- X Material: WELD LINDE 80

400

F

Or: Heat #: 71249

Charpy V-Notch Data
Input CVN Energy

5 
10 
10 
18 
27 
36 
42

Computed CVN Energy 

3.05 
6.06 
12.7 

18.72 
25.68 
3728 
40.62

-*Data continued on next page **

C-43

Orientation:

300 

250 

200 

150 

100 

50F

0.) 

~L4 

z 
C>

I J

Temperature

500 600

20 
80 

125 
150 
175 
225 
250

Differential

1.94 
3.93 
-2.7 
-.72 

1.31 
-128 

137



WELD METAL CAPSULE X 
Page 2

Material: WELD LINDE 80 

Capsule: X 

Charpy V-Notch 

Input CVN Energy 
48

Heat Number 71249 Orientation: 

Total Fluence 

Data (Continued) 

Computed CVN Energy Differential 
44.33 366 

SUM of RESIDUALS = 75

C-44

Temperature 
325



CAPSULE A5 RECONSTITUTED WELD MATERIAL 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 11:23{)9 on 06-19-2002 
Page 1 

Coefficients of Curve 5 
A= 22-1 B= 19.89 C= 96.18 TO = 175.78 

Equation is: CVN = A + B * tanh((T - TO)/C) I
Upper Shelf Energy- 42 Fixed Temp. at 30 ft-lbs: 216.1

Material: WELD LINDE 80

CI 

r0 

z)

3090 

2507 

2007 

1507 

100

590

Temp. at 50 ft-lbs: **"

Heat Number. 71249 FLUX LOT 8445 

Capsule: A5 Total Fluence:

Lower Shelf Energy: 2.2 Fixed 

Orientation:

-300 -200 -100 0 100

Temperature in 
Data Set(s) Plotted 

Plant- TP3 Cap: A5 Material' WELD LINDE 80

200 300

Degrees
400 

F
500

Ori- Heat #: 71249 FLUX LOT 8445

Charpy V-Notch Data
Input CVN Energy 

8.5 
10.5 
13 
15 
24 

28.5

Computed CVN Energy 

6.47 
95 

13.11 
17.6 
22.76 
27.77

***Data continued on next page ***

C-45

600

Temperature

74 
104 
129 
154 
179 
204

Differential

2.02 
.99 

-.11 
-2.66 

123 
.72



CAPSULE A5 RECONSTITUTED WELD MATERIAL 
Page 2 

Material: WiELD LINDE 80 Heat Number. 71249 FLUX LOT 8445 Orientation: 

Capsule: A5 Total Fluence: 

Charpy V-Notch Data (Continued) 

Input CVN Energy Computed CVN Energy 
315 32.1 
295 32.1 
35.5 35.46 
42.5 3783 
405 40.42 
41.5 41.65 

SUM of RESIDUALS

C-46

Temperature 
229 
229 
254 
279 
329 
404

Differential 
-.6 
-2.6 
.03 

4.66 
.07 

-15 
: 3.59



WELD METAL UNIRRADIATED 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 1035:19 on 06-25--2002 
Page 1 

Coefficients of Curve I 

A = 38.13 B= 3713 C = 115.4 TO= 36.04 

Equation is: LKE = A + B* [ tanh((T - TO)/C) ]

Upper Shelf LE. 7526 Temperature at LE 35: 262

Material: WELD LINDE 80 

Capsule: UNIRR

UI) 

P-4 

4-)-

Heat Number: 71249 

Total Fluence:

Lower Shelf LE. 1 Fixed 

Orientation:

-300 -200 -100 0 100 200 300 400 500

Temperature in D 
Data Set(s) Plotted 

Plant: TP3 Cap: UNIRR Material: WELD LINDE 80 

Charpy V-Notch Data
Input Lateral Expansion 

8 
3 
2 
20 
18 
14 
24 
27 
20

Col

egrees F 

Ori: Heat #: 71249 

mputed LE

7.42 
7.42 
7.42 
14.4 
14.4 
1464 
2129 
2129 
2139

* Data continued on next page ***

C-47

600

Temperature 

-100 
-100 
-100 
-50 
-50 
-50 
-20 
-20 
-20

Differential

.57 
-4.42 
-5.42 

5.35 
3.35 

-.64 

2.6 
5.6 

-1.9



WELD METAL UNIRRADIATED 
Page 2

Material: WYELD LINDE 80 Heat Number. 71249 Or 

Capsule: UNIRR Total Fluence 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LE.  
30 29.89 
25 29.89 
22 29.89 
44 39.4 
38 39.4 
41 39.4 
44 502 
54 502 
53 502 
66 675 
68 67.5 
68 67.5

SUM of RESIDUALS =

C-48

Temperature 
10 
10 
10 
40 
40 
40 
75 
75 
75 
160 
160 
160

Differential 
1

-4B9 
-789 
459 
-1.4 
1.59 

-62 
379 
2.79 
-1.5 
A9 
.49 

-2.39

rientation:



WELD METAL CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10:3519 on 06-25-2002 
Page 1 

Coefficients of Curve 2 

A = 2913 B = 28.13 C = 98.34 TO = 222.66 

Equation is LE = A + B [ tanh((T - TO)/C) ]

Upper Shelf LE. 5727

Material: WELD LINDE 80

Temperature at LE. 35: 243.4

Heat Number. 71249

Lower Shelf LE. I Fixed 

Orientation:

Capsule: T Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600 1

Data Set(s) Plotted 
Plant- TP3 Cap: T Material: WELD LINDE 80 Or: Heat #: 71249

Charpy V-Notch Data
Input Lateral Expansion

4b5 
13 
21 
26 
38 
39 
45 
49

Computed LE

3.66 
11.45 
24.97 
25.53 
36.76 
36.76 
47.6 
47.6

Differential

154 -3.97 
A6 
123 
223 

-2.6 
1.39 

SUM of RESIDUALS = [II

C-49

Temperature 

75 
150 
208 
210 
250 
250 
300 
300



WELD METAL CAPSULE V 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 1035:19 on 06-25-2002 
Page 1 

Coefficients of Curve 3 

A = 23 B = 22 C = 80.36 TO = 176.66 

Equation is: LE. = A + B* I tanh((T - TD)/C) ]

Upper Shelf L.E 45 Temperature at LE. 35: 225.8

Material: WELD LINDE 80 Heat Number:. 71249

Lower Shelf LE: I Fixed 

Orientation:

Capsule: V Total Fluence:

200 

150

100

50-

U

-300 -200 -100 0 100 200 300

Temperature in Degrees
400 

F
500 600

Data Set(s) Plotted 
Plant TP3 Cap- V Material: WELD LINDE 80 Oriz Heat #: 71249

Charpy V-Notch Data
Input Lateral Expansion 

4 
18 
36 
36 
42 
43 
46 
46

Computed LE.

417 
IB5 

33.83 
37.46 
43.92 
4392 
44M3 
44B3

Differential

-17 
-.5 
216 

-1.46 
-1.92 
-.92 

116 
116 

SUM of RESIDUALS = -.49

C-50

U) 

04

Temperature

74 
160 220 

240 
325 
325 
400 
400



WELD METAL CAPSULE X 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 10:3519 on 06-25-2002 
Page 1 

Coefficients of Curve 4 

A= 17.56 B= 16.56 C= 79.95 TO = 195 

Equation is: L.E = A + B * tanh((T - T0)/C) I
Upper Shelf LE- 3413

Material: WELD LINDE 80 

Capsule: X

Temperature at L.E. 35: 225.8

Heat Number 71249 

Total Fluence:

Lower Shelf LE- I Fixed 

Orientation:

200

150

100

5O-

t)1 
-300 -200 -100 0 100

Temperature
200 300

in Degrees
Data Set(s) Plotted 

Plant- TP3 Cap- X Material: WELD LINDE 80

400 

F

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

0 
4 
4 
7 
18 
20 
29

IA1 
2.76 
5.9 
911 
135 

23.51 
27.45

*** Data continued on next. page ***

C-51

4j

500

Temperature

600

Or: Heat k. 71249

20 
80 
125 
150 
175 
225 
250

Differential

-1A4 
123 

-1.9 
-211 
4A9 

-3.51 
154



WELD METAL CAPSULE X 
Page 2

Material- WELD LINDE 80 Heat Number. 71249 Or 

Capsule: X Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LE 
33 32.9

ientation:

Differential 
.09 

SUM of RESIDUALS = -158

C-52

Temperature 
325



CAPSULE A5 RECONSTITUTED WELD METAL 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 10.35:19 on 06-25-2002 
Page 1 

Coefficients of Curve 5 

A= 233 B= 22.3 C= 117.51 TO = 194.52 

Equation is: L.E. = A + B* [ tanh((T - TO)/C) ]

Upper Shelf LEY 45.61 

Material: WELD LINDE 80

Temperature at LE 35: 262.

Heat Number. 71249 FLUX LOT 8445 

Capsule: A5 Total Fluence

Lower Shelf LL- I Fixed

Orientation:

2007 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __. _ _ _ _ _ _ -_ _ _

1507 

1007 

507

--__

-300 -200 -100 0 100 200 300 400

Temperature 
Data Set(s) P1 

Plant TP3 Cap. A5 Material: WELD LINDE 6(

in Degrees F 
otted 

On:ri Heat #: 71249 FLUX LOT 8445

Charpy V-Notch Data
Input Lateral Expansion

7 
9 
10 
15 
22 
27

Computed LE.  

6.08 
8B7 
lo1 
15.9 

20.37 
251

***Data continued on next page *"

C-53

CI)

P--

40

500

Temperature

600

74 
104 129 
154 
179 
204

Differential

.91 
12 

-2.01 
-.9 
1.62 
1J39

|J



CAPSULE A5 RECONSTITUTED WELD METAL 
Page 2 

Material: WELD LINDE 80 Heat Number. 71249 FLUX LOT 8445 Orientation: 

Capsule: A5 Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LK 
29 29.67 
29 29.67 
34 33.72 
35 37.05 
43 4151 
44 44.39

SUM of RESIDU

Differential 
-.67 
-.67 
27 

-205 
1A8 

-:39 
ALS = -.39

C-54

Temperature 
229 
229 
254 
279 
329 
404



WELD METAL UNIRRADIATED 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at M(.4300 on 06-25-2002 
Page I 

Coefficients of Curve 1 

A = 50 B = 50 C = 9566 TO = 29.06 

Equation is Shear/. = A + B* [ tanh((T - TO)/C) I 

Temperature at 50z Shear. 29 

Material: WELD LINDE 80 Heat Number. 71249 Orientation:

Capsule: UNIRR Total Fluence

-300 -200 -100 0 100 200 300 400 

Temperature in Degrees F 
Data Set(s) Plotted 

Plant: TP3 Cap- UNIRR Material: WELD LINDE 80 Ori" Heat t 7 

Charpy V-Notch Data 

ature Input Percent Shear Computed Percent Shear

9 
3 
3 
18 
23 
18 
30 
33 
23

63 
6.3 
6.3 

16.07 
16.07 
16.07 
2639 
26.39 
2639

1249

Differential 

2.69 
-3.3 
-3.  
1.92 
6.92 
1.92 
36 
6.6 

-3.39

**** Data continued on next page **'

C-55

0c 

C=)

Tempera

500 600

-100 
-100 
-100 
-50 -50 
-50 
-20 
-20 
-20



WELD METAL UNIRRADIATED 
Page 2 

Material: WELD LINDE 80 Heat Number- 71249 Orientation: 

Capsule: UNIRR Total Fluence: 

Charpy V-Notch Data (Continued) 

Temperature Input Percent Shear Computed Percent Shear Differential 
10 42 4016 1.83 
10 42 40.16 IB3 
10 34 40.16 -6.16 
40 37 55.69 -1869 
40 58 5569 2.3 
40 54 55.69 -1.69 
75 74 72.31 168 
75 72 72.31 -.31 
75 77 72.31 4.68 

160 100 9391 608 
160 100 93.91 608 
160 100 93.91 6.08 

SUM of RESIDUALS = 1739

C-56



WELD METAL CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 1(:.4300 on 06-25-2002 
Page 1 

Coefficients of Curve 2 

A = 50 B= 50 C= 95.53 T0 = 217.03 

Equation is Shear/= A + B * tanh((T - TO)/C) ] 

Temperature at 50/. Shear. 217

Material: WELD LINDE 80 

Capsule: T

Heat Number. 71249 

Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap: T Material: WELD LINDE 80 Or: Heat #: 71249

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

4A8 
19.72 
4528 
46.32 
66.6 
666 

85.03 
85.03

Differential

513 
1027 

-528 
3.67 

-16.6 
-66 
14.96 
14.96 

SUM of RESIDUALS = 20.53

Orientation:

C) 

C,) 

0 

C�) 

0

Temperature

600

75 
150 
208 
210 
250 
250 
300 
300

10 
30 
40 
50 
50 
60 
100 
100

C-57



WELD METAL CAPSULE V 

CYGRAPH 41 Hyperbolic Tangent Curve Printed at 10.43-)0 on 06-25-2002 
Page 1 

Coefficients of Curve 3 

A = 50 B=50 C = 74.5 T0 = 218.43 

Equation is: Shear/ = A + B* [ tanh((T - TO)/C)] 

Temperature at 50,/. Shear. 2184

Material: WELD LINDE 80 Heat Number. 71249

Capsule: V Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant: TP3 Cap: V Material: WELD LINDE 80 Or: Heat #: 71249

Charpy V-Notch Data
Input Percent Shear

0 
25 
40 
70 
95 
100 
100 
100

Computed Percent Shear

2.06 
17.4 
51.04 
64.01 
9451 
9451 
9922 
9922

Differential

-2.06 
7.65 

-11.04 
5.98 
.48 

5.48 
.77 
.77 

SUM of RESIDUALS = 8.04

C-58

Orientation:

4-, 
0f 

0D

Temperature

74 
160 
220 
240 
325 
325 
400 
400



WELD METAL CAPSULE X 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 1R.43-0 on 06-25-2002 
Page 1 

Coefficients of Curve 4 

A A=50 B =50 C=775 TO = 190.31 

Equation is Shear/ = A + B * I tanh((T - TO)/C) ] 

Temperature at 50z Shear. 1902

Material- WELD LINDE 80 Heat Number. 71249

Capsule: X Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant TP3 Cap: X Material: WELD LINDE 80 Ori: Heat #: 71249

Charpy V-Notch Data
Input Percent Shear

5 
15 
25 
20 
35 
65 
95

Computed Percent Shear

121 
5.48 
15.63 
261 

4024 
7099 
82.35

""Data continued on next page ***

C-59

Orientation:

0 
Cr)

Temperature

20 
80 

125 
150 
175 

250

Differential

3.78 
951 
9.36 
-6.1 

-524 
-5.99 

12.64



WELD METAL CAPSULE X 
Page 2 

Material: WELD LINDE 80 Heat Number 71249 Orientation: 

Capsule: X Total Fluence: 

Charpy V-Notch Data (Continued) 

Temperature Input Percent Shear Computed Percent Shear Differential 
325 100 9699 3 

SUM of RESIDUALS = 2095

C-60



CAPSULE A5 RECONSTITUTED WELD METAL 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10.43-00 on 06-25-2002 
Page 1 

Coefficients of Curve 5 

A = 50 B= 50 C= 87.48 TO = 160.83 

Equation is: Shear/. = A + B* [ tanh((T - TO)/C) I 
Temperature at 50/. Shear. 160.8

Material: WELD LINDE 80 Heat Number 71249 FLUX LOT 8445 

Capsule: A5 Total Fluence:

06 

CU 

C) 0

-300 -200 -100 0 100 200 300 400 500 600 

Temperature in Degrees F
Data Set(s) Plotted 

Plant- TP3 Cap: A5 Material: WELD LINDE 80 Ori: Heat #: 71249 FLUX LOT 8445

Charpy V-Notch Data
Input Percent Shear

5 
20 
40 
45 
60 
75

Computed Percent Shear

12.07 
21A2 
32.56 
46.09 
6023 
7284

*** Data continued on next page ***

C-61

Orientation:

Temperature

74 
104 
129 
154 
179 
204

Differential

-7.07 
-1A2 

7.43 
-109 
-23 
215



CAPSULE A5 RECONSTITUTED WELD METAL 
Page 2 

terial" WELD LINDE 80 Heat Number 71249 FLUX LOT 8445 Orientat 

Capsule: A5 Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Percent Shear Computed Percent Shear 
80 82.6 
80 82.6 
85 8927 
100 93.7 
100 97.9 
100 9961 

SUM of RES

ion:

Differential 
-2.6 
-2.6 

-4.37 
629 
2.09 
28 

IDUAIS = -1.06

C-62

Mal

Temperature 
229 
229 
254 
279 
329 
404



HEAT AFFECTED ZONE UNIRRADIATED 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 0.1355 on 06-18-2002 
Page 1 

Coefficients of Curve I 

A = 8959 Bt= 87.4 C= 6537 TO = -17.34 

Equation is CVN = A + B I tanh((T - TO)/C) ]

Upper Shelf Energy: 177 Fixed Temp. at 30 ft-lbs -71.7 Temp. at 50 ft-lbs: -492 Lower Shelf Energy: .19 Fixed

Material: HEAT AFFD ZONE 

Capsule: UNIRR

Heat Number.  

Total Fluence

300

250 

2090 0o 
00 

150 0 

1007/ 

0 

01/

I-

-300 -200 -100 0 100 200 300

Temperature in Degrees
400 

F
500 600

Data Set(s) Plotted 
Plant TP3 Cap: UNIRR Material: HEAT AFFD ZONE Or: Heat #:

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

335 
10.5 
7 
21 

34.5 
100 
345 
15 
49

5.16 
5.16 
15.11 
1511 
15.11 

39.48 
39.48 
3948 
60.46

***Data continued on next page ***

C-63

Orientation:

03 

z3 
I

Temperature

-150 
-150 
-100 
-100 
-100 
-60 
-60 
-60 
-40

Differential 

2833 
533 
-. 11 
5.88 
19.38 
6051 

-4.98 
-24.48 
-11.46



HEAT AFFECTED ZONE UNIRRADIATED 
Page 2 

Material: HEAT AFFD ZONE Heat Number. Orientation: 

Capsule- UNIRR Total Fluene." 

Charpy V-Notch Data (Continued) 

Input CVN Energy Computed CVN Energy Differential 
53 60.46 -7.46 
45 8605 -41.05 
101 8605 14.94 
84 8605 -2.05 

142.5 15724 -14.74 
195 15724 37.75 
177 15724 19.75 
190 17623 1376 
172 17623 -423 
168 17623 -823 

SUM of RESIDUAIS = 7884

C-64

Temperature 
-40 
-20 
-20 
-20 
50 
50 
50 

160 
160 
160



HEAT AFFECTED ZONE CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 09:.13.55 on 06-18-2002 
Page 1 

Coefficients of Curve 2 
S A= 8459 B= 82.4 C= 3.94 T0 = -53.9

Upper Shelf Energy: 167 Fixed

Equation is CVN = A + 

Temp. at 30 ft-lbs -57 

aterial: HEAT AFFD ZONE SA5082 

Capsule: T

B * I tanh((T - TO)/C) I 
Temp. at 50 ft-lbs -55.6 

Heat Number. Orientatic 

Total Fluence

Lower Shelf Energy- 219 Fixed

-300 -200 -100 0 100 200 300 

Temperature in Degrees 
Data Set(s) Plotted 

Plant- TP3 Cap: T Material: HEAT AFFD ZONE SA5082 Ori

Charpy V-Notch Data 
ture Input CVN Energy Computed CVN Energy 

20 2.19 
30 22 
6 939 

146 14699 
167 166.85 
147 167 
187 167 
150 167 

SI

400 500 

F

Heat #: 

Differential 

17.8 
27.79 

-3.39 -.99 
.14 

-20 
20 

-17 
JM of RESIDUALS = 24.35

C-65

600

Tempera 

-95 
-75 
-60 
-50 
-40 
10 
75 

205



HEAT AFFECTED ZONE CAPSULE V 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at OR.13'55 on 06-18-2002 
Page 1 

Coefficients of Curve 3 
A = 82.59 B= I80.4 C= 74.67 T0 = -15.46

Equation is: CVN = A + B* I tanh((T - TO)/C) I 
Upper Shelf Energy: 163 Fixed Temp. at 30 ft-lbs: -73.9 Temp. at 50 ft-lbs -47.5 LO 

Material: HEAT AFFD ZONE SA5082 Heat Number. Orientation: 

Capsule: V Total Fluence:

oU) 
I1

wer Shelf Energy: 2.19 Fixed

-300 -200 -100 0 100 200 300 400 500 600 

Temperature in Dearees F
Data Set(s) Plotted 

Plant: TP3 Cap: V Material: HEAT AFFD ZONE SA5082 Or: 

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

4 
150.5 
29 

26.5 
151 

155.5 
169 
163

3963 
57.09 
77.72 
8847 
99.02 

149.58 
159.79 
162.5

Heat #:

Differential

-35.63 
93.4 

-48.72 
-61.97 

51.97 
5.91 
92 
A9 

SUM of RESIDUALS = 14.66

C-66

Temperature

-60 
-40 
-20 
-10 

0 
74 

130 
200



HEAT AFFECTED ZONE CAPSULE X 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 091355 on 06-18-2002 
Page 1 

Coefficients of Curve 4 

A = 80.09 B = 77.9 C = 42.76 TO = -13.12 

Equation is CVN = A + B* [ tanh((T - TO)/C) ]

Upper Shelf Energy: 158 Fixed Temp. at 30 ft-lbs -45.7 Temp. at 50 ft-lbs: -30.5 Lower Shelf Energy-. 2.19 Fixed

Material: HEAT AFFD ZONE Heat Number.

Capsule: X Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant- TP3 Cap: X Material: HEAT AFFD ZONE Or: Heat #I:

Charpy V-Notch Data
Input CVN Energy

130 
22 
12 

187 
134 
142 
148

Computed CVN Energy 

5086 
50.86 
85.78 
130.7 
13557 
15551 
15721

**** Data continued on next page ****

C-67

Orientation:

U) 

10

Temperature

-30 
-30 
-10 
20 
25 
75 
100

Differential

7913 
-28B6 
-73.78 

5629 
-1.57 
-13.51 
-921



HEAT AFFECTED ZONE CAPSULE X 
Page 2 

Material: HEAT AIFD ZONE Heat Number. Orientation

Capsule: X Total Fluence: 

Charpy V-Notch Data (Continued) 

Input CVN Energy Computed CVN Energy Differential 
167 157.8 919 

SUM of RESIDUALS = 17.67

C-68

Temperature 
130



HEAT AFFECTED ZONE UNIRRADIATED 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 09:58:36 on 06-18-2002 
Page 1 

Coefficients of Curve I 

A = 4627 B = 4527 C = 8148 TO = -29.06 

Equation is: E = A + B* [ tanh((T - TO)/C) ]

Upper Shelf LL: 91.54 Temperature at LE. 35: -49.7

Material: HEAT AFFD ZONE 

Capsule: UNIRR

4-) 
0r

Heat Number.  

Total Fluence:

Lower Shelf L.E I Fixed 

Orientation:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant- TP3 Cap-: UNIRR Material: HEAT AFFD ZONE Ori: Heat #:

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

19 
5 
7 
16 
25 
59 
23 
11 
36

5.42 
5.42 
14.5 
14.5 
145 
29B6 
29.86 
2986 
4023

***Data continued on next page ""

C-69

Temperature

600

-150 
-150 
-100 
-100 
-100 
-60 
-60 
-60 
-40

Differential

13.57 
-.42 
-75 
IA9 

10.49 
29.13 

-6B6 
-18.86 
-423



HEAT AFFECTED ZONE UNIRRADIATED 
Page 2

Material: HEAT AFFD ZONE 

Capsule: UNIRR 

Charpy V-Notch 

Input Lateral Expansion 
32 
33 
68 
51 
92 
82 
81 
88 
83 
91

Heat Number. Oriei 

Total Fluence: 

Data (Continued) 

Computed L.E 
4023 
5128 
5128 
5128 
8017 
80.17 
80.17 
9067 
9067 
9067

ntation: 

Differential 
-823 
-1828 

16.71 
-28 
1I82 
182 
.82 

-2.67 
-7.67 

SUM of RESIDUALS = 11.17

C-70

Temperature 
-40 
-20 
-20 
-20 
50 
50 
50 
160 
160 
160



HEAT AFFECTED ZONE CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 0958'36 on 06-18-2002 
Page 1 

Coefficients of Curve 2 

A = 35.86 B= 34.86 C= 4.9 TO= --54.37 

Equation is LE. = A + B1 [ tanh((T - TO)/C) ]

Upper Shelf LE.. 70.72 Temperature at LE 35: -54.4

Material: HEAT AFFD ZONE SA5082 Heat Number.

Lower Shelf LKE: 1 Fixed 

Orientation:

Capsule: T Total Fluence
p q p

100

0 0 

____ F 0 

0 

-)

0 100 200 300

Temperature in Degrees 
Data Set(s) Plotted 

Plant TP3 Cap: T Material: HEAT AFFD ZONE SA5082 Ori:

400 

F 

Heat #:

Charpy V-Notch Data
Input Lateral Expansion

8 
7 
0 
64 
76 
54 
79 
72

Computed LK

I 
101 
7.39 

60.69 
70.52 
70.72 
70.72 
70.72

SUM of RESIDUALS

C-71

204U

co

V

-300 -200 -100 500 600

Temperature 

-95 
-75 
-60 -50 
-40 
10 
75 

205

Differential

6.99 
5.98 

-7.39 
3.3 

5.47 
-16.72 

827 
127 

718



HEAT AFFECTED ZONE CAPSULE V 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 09:58:36 on 06-18-2002 
Page 1 

Coefficients of Curve 3 

A= 47B8 B= 468 C= 68.49 TO = -1921 

Equation is: LR = A + B* [ tanh((T - TO)/C) ]

Temperature at LK 35: -385

Material: HEAT AFFD ZONE SA5082 Heat Number.  

Capsule: V Total Fluence:

Lower Shelf LE: 1 Fixed 

Orientation:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap: V Material: HEAT AFFD ZONE SA5082 Ori: Heat #:

Charpy V-Notch Data
Input Lateral Expansion

1 
88 
17 
20 
92 
96 
89 
93

Computed LE,

22.86 
34.08 
47.35 
54.16 
60.71 
88.99 
93.59 
94.62

Differential

-21.86 
53.91 

-30.35 
-3416 

3128 
7 

-4.59 
-1.62 

SUM of RESIDUALS = -.37

C-72

Upper Shelf LE. 94.77

4-0

600

Temperature 

-60 
-40 
-20 
-10 

0 
74 
130 
200



HEAT AFFECTED ZONE CAPSULE X 

CYGRAPH 41 Hyperbolic Tangent Curve Printed at 09:58:36 on 06-18-2002 
Page 1 

Coefficients of Curve 4 

A = 442 B= 433 C= 51.46 TO = -9.37 

Equation is LE. = A + B* [ tanh((T - TO)/C) ]

Upper Shelf LE- 87.61 Temperature at LE. 35: -20.6

Material: HEAT AFlD ZONE 

Capsule: X

U) 
0--4 

4-

Heat Number.  

Total Fluence:

Lower Shelf L.E. 1 Fixed 

Orientation:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap: X Material: HEAT AFFD ZONE Ori Heat #:

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

72 
8 
7 
86 
72 
79 
87

27.82 
27B2 
43.78 
66.65 
6958 
84A7 86.39

"** Data continued on next. page ***

C-73

Temperature

600

-30 
-30 
-10 
20 
25 
75 

100

Differential 

4417 
-19.82 
-36.78 

19.34 
2.41 

-5.47 
.6



HEAT AFFECTED ZONE CAPSULE X 
Page 2

Material: HEAT AFFD ZONE Heat Number Orientation: 

Capsule: X Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LK Differential 
86 8723 -123 

SUM of RESIDUALS = 322

C-74

Temperature 
130



HEAT AFFECTED ZONE UNIRRADIATED, 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 1003:50 on 06-18-2002 
Page 1 

Coefficients of Curve 1 

A= 50 B= 50 C= 76.99 TO = -32.55 

Equation is Shear/ = A + B * I tanh((T - TO)/C) ] 

Temperature at 50/ Shear. -32.5

Material: HEAT AFFD ZONE 

Capsule: UNIRR

100-t 

60"

20

U

I

Plant: TP3 Cap- UNIRR

"0'1 
o

-300 -200 -100

Heat Number.  

Total Fluence

Orientation:

0 
0 

0

(
* 9 4" 4" 4

0 100 200

Data Set(s) Plotted 
Material: HEAT AFFD ZONE 

harpy V-Notch Data

300 400 

F

Or: Heat #:

Input Percent Shear 

14 
9 
9 
13 
29 
73 
23 
23 
34

Computed P&rcent Shear

451 
451 
14.78 
14.78 
14.78 
32.89 
3289 
32.U9 
4518

***Data continued on next page ***

C-75

C/) 

0-
4U

Temperature in Degrees
500 600

Temperature

-150 
-150 
-100 
-100 
-100 
-60 
-60 
-60 
-40

Differential

9.48 
4A8 

-5.78 
-1.78 
1421 
40.1 

-989 
-9.89 
-11.18

f



HEAT AFFECTED ZONE UNIRRADIATED 
Page 2

Material: HEAT AFFD ZONE Heat Number Orientation: 

Capsule: UNIRR Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Percent Shear Computed Percent Shear Differential 
30 4518 -15.18 
50 58.08 -8.08 
50 5808 -808 
66 5808 7.91 
98 8951 848 

100 8951 10.48 
100 89.51 10.48 
100 99.33 .66 
100 99.33 .66 
100 99.33 .66 

SUM of RESIDUAIS = 37.77

C-76

Temperature 
-40 
-20 
-20 
-20 
50 
50 
50 
160 
160 
160



HEAT AFFECTED ZONE CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10:03-5 on 06-18-2002 
Page I 

Coefficients of Curve 2 

S A= 50 B= 50 C= 4.62 T0 = -52.96

Material: I

Equation is: Shear/. = A + B * I tanh((T - T`O)/C) I 
Temperature at 50. Shear. -52.9 

]EAT AFFD ZONE SA5082 Heat Number.  

Capsule: T Total Fluence:

rientation:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Decrees F
Data Set(s) Plotted 

Plant: TP3 Cap: T Material: HEAT AFFD ZONE SA5082 Ori: 

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

5 
10 
I 
80 

100 
100 
100 
90

0 
0 

4.56 
7829 
99.63 
100 
100 
100

Heat #:

Differential

5 
9.99 

-3.56 
1.7 
0 
0 

-10 
SUM of RESIDUALS = 3.49

C-77

co 

C-)

600

Temperature

-95 
-75 
-n0 
-50 
-40 

10 
75 
205



HEAT AFFECTED ZONE CAPSULE V 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 10-03:50 on 06-18-2002 
Page 1 

Coefficients of Curve 3 

A = 50 B= 50 C= 55.05 TO = 6.56 

Equation is: Shear/. = A + B* [ tanh((T - TO)/C) I 
Temperature at 50,. Shear. 65 

Material: HEAT AFFD ZONE SA5082 Heat Number. Orientation: 

Capsule: V Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F 
Data Set(s) Plotted 

Plant: TP3 Cap- V Material: HEAT AFFD ZONE SA5082 Ori- Heat i:

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

0 
50 
15 
10 
60 
98 
100 
100

817 
15.55 
27.58 
3529 
44.06 
92.05 
98.88 
99.91

600

Differential

817 
34A4 

-1-1258 
-25.39 

15.93 
5.94 
1II 
.08 

SUM of RESIDUALS = 11.36

C-78

4-j 

C)

Temperature

-60 
-40 
-20 
-10 

0 
74 
130 
200



HEAT AFFECTED ZONE CAPSULE X 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 1003.50 on 06-18-2002 
Page 1 

Coefficients of Curve 4 

A = 50 B=50 C = 9053 TO = -11.71 

Equation is Shear/. = A + B* [ tanh((T - TO)/C) ] 

Temperature at 50,/ Shear. -11.7

Material: HEAT AFFD ZONE 

Capsule: X

Heat Number.  

Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant TP3 Cap" X Material: HEAT AFFD ZONE Ori Heat /P.

Charpy V-Notch Data
Input Percent Shear 

90 
5 
20 
100 
60 
70 
100

Computed Percent Shear 

40.03 
4003 
50.94 
6683 
6923 
87.16 
92.18

**** Data continued on next page ****

C-79

Orientation:

Cf) 

4)

600

Temperature

-30 
-30 
-10 
20 
25 
75 
100

Differential

49.96 
-35.03 
-30.94 

33.16 
-923 
-1716 

713I



HEAT AFFECTED ZONE CAPSULE X 
Page 2 

Material- HEAT AFFD ZONE Heat Number Orientation

Capsule: X Total Fluence 

Charpy V-Notch Data (Continued) 

Input Percent Shear Computed Percent Shear Differential 
100 95.81 418 

SUM of RESIDUALS = 2.73

C-80

Temperature 
130



STANDARD REFERENCE MATERIAL UNIRRADIATED 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 1023"35 on 06-18-2002 
Page 1 

Coefficients of Curve I 

A = 34.84 B = 365 C = 6821 TO = 4031

Upper Shelf Energy: 67.5 Fixed

Equation is CVN = A + B [ tanh((T - TO)/C)] 

Temp. at 30 ft-lbs 301 Temp. at 50 ft-lbs 74.5 

Material: SRM SA302B Heat Number. Orientation: 

Capsule: UNIRR Total Fluence:

30011
co 
1I 

0~) 

z 
C7)

5L)

0I 

-300 

Temperature 

-80 
-80 
-60 
-60 
-40 
-40 
-40 
-20 
-20

-200 -100 0 100 200 300 400 

Temperature in Degrees F 
Data Set(s) Plotted 

Plant TP3 Cap- UNIRR Material: SRM SA302B Ori Heat #: 

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

4 
4 
6 
8 
10 
6 
12 
13 
14

4.06 
4.06 
5.47 
5.47 
7.86 
7B6 
7.86 
11.71 
11.71

Lower Shelf Energy: 2.19 Fixed

500 600

Differential

-.06 
-.06 
.52 

2.52 
2.13 

-1.86 
413 
128 
228

***Data continued on next page ***

C-81

250 

200 

150 

100 

0E

_________ _________ 4 4



STANDARD REFERENCE MATERIAL UNIRRADIATED 
Page 2 

Material: SRM SA302B Heat Number. Orientation: 

Capsule: UNIRR Total Fluence 

Charpy V-Notch Data (Continued) 

Input CVN Energy Computed CVN Energy 
18 17.52 
22 17.52 
23 25.4 
29 25.4 
36 34.7 
26 34.7 
36 44.02 
33 44.02 
50 51.95 
67 51.95 
62 57.83 
68 57.83 

SUM of RE3IDUAL

Differential 
A7 

4A7 
-2.4 
3.59 
129 

-V.7 
-8.02 
-11.02 
-1.95 
15.04 
416 
1016 

S 18.02

C-82

Temperature 
0 
0 
20 
20 
40 
40 
60 
60 
80 
80 

100 
100



STANDARD REFERENCE MATERIAL CAPSULE S 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 1Of23"35 on 06-18-2002 
Page 1 

Coefficients of Curve 2 

A = 311 B= 2889 C= 118.31 TO = 14121 

Equation is: CVN = A + B* [ tanh((T - TO)/C) I
Upper Shelf Energy- 60 Fixed

CI) 

0 

z 
0

Temp. at 30 ft-lbs 136.7 

Material: SRM SA302B 

Capsule: S

Temp. at 50 f-lbs: 233.7

Heat Number: 

Total Fluence

Lower Shelf Energy: 22 Fixed

Orientation:

-300 -200 -100 0 100 200 300 400 500

Temperature
Data Set(s) Plotted 

Plant- TP3 Cap: S Material: SRM SA302B

in Degrees F

Ori Heat #:

Charpy V-Notch Data
Input CVN Energy

15 
21 

49.5 
33 

51.5 
53 

35.5 
60

Computed CVN Energy

15.89 
30.8 

35.65 
40.24 
4438 
4623 
52.07 
563

Differential

-49 
-9.8 
1384 

-724 
711 
6.76 

-1657 
3.69 

SUM of RESIDUALS = -309

C-83

Temperature

600

72 
140 
160 
180 
200 
210 
250 
300



STANDARD REFERENCE MATERIAL CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10-23:35 on 06-18-2002 
Page 1 

Coefficients of Curve 3 

A = 37.09 B = 34.9 C = 11413 TO = 140.31 

Equation is: CYN = A + B* I tanh((T - TO)/C) I
Upper Shelf Energy: 72 Fixed Temp. at 30 ft-lbs 116.7 

Material: SRM SA302B

Temp. at 50 ft-lbs 184.5

Heat Number

Lower Shelf Energy: 2.19 Fixed

Orientation:

Capsule: T Total Fluence:

�1* q q p

200 300 400 

F
0 100

Temperature in Degrees
Data Set(s) Plotted 

Plant: TP3 Cap- T Material: SRM SA302B Oriz Heat #:

Charpy V-Notch Data
Input CVN Energy

11 
25 
34 
36 
56 
54 
73 
71

Computed CVN Energy

12.46 
1905 
37 
37 

55.66 
56.1 

67.99 
67.99

Differential

-1.46 
5.94 
-3 
-1 
.33 

-21 
5 
3 

SUM of RESIDUALS = 6.71

C-84

;00

CI 

0)

25] 

200 

150 

100 

507

U

-300 -200 -100

Temperature

500 600

40 
75 
140 
140 
208 
210 
300 
300



STANDARD REFERENCE MATERIAL CAPSULE V 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10-23:35 on 06-18-2002 
Page 1 

Coefficients of Curve 4 
A 33.89 B = 3169 C= 89.56 TO = 141.5

Upper Shelf Energy: 65.59 Fixed

Equation is: CVN = A + 
Temp. at 30 ft-lbs: 130.4 

Material: SRM SA302B 

Capsule: V

B I tanh((T 

Temp. at 50 

Heat Number.  

Total Fluence

TO)/C) I 
ft-lbs: 191.6 

Orientation:

Lower Shelf Energy: 219 Fixed

300

250F 

200 

1507 

1OU

I I - I T 
-200 -100 0 100 20( 

Temperature in I 
Data Set(s) Plotted 

Plant TP3 Cap: V Material: SRM SA302B

300 

)egrees
400 

F
500 600

Ori: Heat #:

Charpy V-Notch Data 
Input CVN Energy Computed CVN Energy

95 
18 

27.5 
47 
64 
61 

675

8.15 
13.69 
40,35 
40.35 
5927 
5927 
64.56

"** Data continued on next page ***

C-85

co 

I

II I
JI 

-300

--- I ____ .i. L _________ I I I

Temperature

40 
74 

160 
160 
240 
240 
325

Differential 

.34 
43 

-12,85 
6.64 
4.72 
1.72 2.93



STANDARD REFERENCE MATERIAL CAPSULE V 
Page 2 

Material: SRM SA302B Heat Number Orientation: 

Capsule. V Total Fluencm 

Charpy V-Notch Data (Continued) 

Input CVN Energy Computed CVN Energy Differential 
70 64.56 5.43 

SUM of RESIDUALS = 1426

C-86

Temperature 325



STANDARD REFERENCE MATERIAL CAPSULE X 

CYGRAPH 41 Hyperbolic Tangent Curve Printed at 1O-23:35 on 06-18-2002 
Page 1 

Coefficients of Curve 5 

A = 3459 B = 32.4 C = 683 TO = 166.73 

Equation is: CVN = A + B* [ tanh((T - TO)/C) I

Upper Shelf Energy: 67 Fixed Temp. at 30 ft-lbs: 156.9 

Material: SRM SA302B

Temp. at 50 ft-lbs: 202

Heat Number.

Lower Shelf Energy: 219 Fixed

Orientation:

Capsule: X Total Fluence:

111___1 1-U--.
-100 0 100 200 300

Temperature in Degrees
Data Set(s) Plotted 

Plant: TP3 Cap" X Material: SRM SA302B

400 

F

Ori: Heat #:

Charpy V-Notch Data
Input CVN Energy

8 
14 
27 
38 
67 
65

Computed CVN Energy

4.92 
1024 
26.81 
4924 
57.04 
61.79

*** Data continued on next page ***

C-87

CI 
W-

3007 

2507 

2007 

1507

U

-300 -200 500

Temperature

600

60 
100 
150 
200 
225 
250

Differential

3.07 
3.75 
18 

-1124 
9.95 
32

I"

E



STANDARD REFERENCE MATERIAL CAPSULE X 
Page 2 

Material: SRM" SA302B Heat Number Orientation: 

Capsule: X Total Fluence 

Charpy V-Notch Data (Continued) 

Temperature Input CYN Energy Computed CVN Energy Differential 
275 68 6438 3.61 
325 69 66.37 2.62 

StM of RESIDUALS = 15.16

C-88



STANDARD REFERENCE MATERIAL UNIRRADIATED 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 1Wf26.08 on 06-18-2002 
Page 1 

Coefficients of Curve I 

A = 59.36 B= 5836 C= 12.52 T0 = 98.14

Upper Shelf LE.: 117.73 

Material:

Equation is LK = A + B * I tanh((T - TO)/C) I 
Temperature at LFR 35: 481 LO 

SRM SA302B Heat Number. Ori 

Capsule: UNIRR Total Fluence:

wer Shelf L.E I Fixed 

ientation:

U) 
*-' 150 

100

0 

-3C 

Temperature 

--80 
--80 
-60 
-60 
-40 
-40 
-40 
-20 
-20

)0 -200 -100 0 100 200 300 400 500

Temperature in Degrees 
Data Set(s) Plotted 

Plant: TP3 Cap: UNIRR Material: SRM SA302B Ori: 

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

6 
6 
6 
6 
10 
7 
14 
14 
14

5.72 
5.72 
7.62 
7.62 
1022 
1022 1022 

13.73 
13.73

**** Data continued on next page ****

C-89

600

F

Heat #:

Differential

27 
27 

-1.62 
-1.62 
-22 
-322 

3.77 
26 
26



STANDARD REFERENCE MATERIAL UNIRRADIATED 
Page 2 

Material: SRM SA302B Heat Number. Orientation: 

Capsule: UNIRR Total Fluence: 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed .E.  
18 1826 
22 18.36 
23 2429 
26 2429 
33 31.63 
26 31.63 
40 40.3 
35 40.3 
48 50.03 
60 50.03 
58 6023 
60 6023 

SUM of RESIDUAL

Differential 
-.36 
3.63 

-129 
3.7 
136 

-5.63 
-3 
-53 

-2.03 
9.96 

-2.33 
-.33 

S =-.79

C-90

Temperature 
0 
0 
20 
20 
40 
40 
60 
60 
80 
80 
100 
100



STANDARD REFERENCE MATERIAL CAPSULE S 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at lft3.08 on 06-18-2002 
Page I 

Coefficients of Curve 2 

S A= 2424 B= 2324 C= 75.45 T0 = 130.31 

Equation is:. LE. = A + B [ tanh((T - TO)/C) ] 

Upper Shelf LE: 47.48 Temperature at LE. 35: 168.1 Lower Shelf LE. 1 Fixed 

Material: SRM SA302B Heat Number. Orientation: 

Capsule: S Total Fluence:

1007 

0 

0 
0

-300 -200 -100 0 100 200 300 

Temperature in Degrees 
Data Set(s) Plotted 

Plant TP3 Cap: S Material: SRM SA302B Orn: H

400 

F

eat #:

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

13 
19 
40 
31 
50 
47 
34 
51

916 
272 

32-94 
37.66 
4115 
42.46 
45.61 
46.97

Differential 

383 
-82 
7.05 

-666 
8.84 
4.53 

-11.61 
4.02 

SUM of RESIDUALS = 1.81

C-91

;!UU

U

0--

1- -4 4 -I- I 4 4. 4 4 4

U-

500 600

Temperature 

72 
140 
160 
180 
200 
210 
250 
300



STANDARD REFERENCE MATERIAL CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10.36f8 on 06-18-2002 
Page 1 

Coefficients of Curve 3 

9A2924 B= 2824 C= 125.08 TO = 153.75 

Equation is LE = A + B* [ tanh((T - TO)/C) l

Upper Shelf LE 57.49

Material: SRM SA302B

Temperature at LK 35: 179.5

Heat Number.

Lower Shelf LE- I Fixed 

Orientation:

Capsule: T Total Fluence

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant: TP3 Cap" T Material: SRM SA302B Ori: eat iF

Charpy V-Notch Data 
Input Lateral Expansion Computed LK

8M68 
13.49 
2615 
2615 
40.78 
41.15 
52.52 
52.52

Differential

-2.88 
3.5 

-2.15 
.84 
621 

-615 
3.47 

-352 
SUM of RESIDUALS = -.66

In 
*r-4

Temperature

40 
75 
140 
140 
208 
210 
300 
300

6 
17 
24 
27 
47 
35 
56 
49

C-92



STANDARD REFERENCE MATERIAL CAPSULE V 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 2.36.08 on 06-18-2002 
Page 1 

Coefficients of Curve 4 

A = 3228 B = 3128 C = 113.47 TO = 153.44 

Equation is LE. = A +B* B tanh((T - TO)/C) I

Upper Shelf L&: 63.57 Temperature at L.E. 35: 163.3

Material: SRM SA302B Heat Number.

Lower Shelf LE 1 Fixed 

Orientation:

Capsule: V Total Fluence

-i

0~ 
T et

Temperature

)0 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant- TP3 Cap: V Material: SRM SA302B

600

Ori.: Heat #:

Charpy V-Notch Data 
Input Lateral Expansion Computed LE

40 
74 
160 
160 
240 
240 
325

8 
14 
26 
42 
51 
54 
59

Differential

8.46 
1337 
34.09 
34.09 
529 
5229 
60.67

-.46 
.62 

-8.09 
7.9 

-139 
1.6 

-1.67

*** Data continued cm next page ****

C-93



STANDARD REFERENCE MATERIAL CAPSULE V 
Page 2 

Materiah SRM SA302B Heat Number. Orientation: 

Capsule: V Total Fluence 

Charpy V-Notch Data (Continued) 

hIput lateral Expansion Computed LE.  
62 60.67

SUM of REID

Differential 
1.32 

UAIS = -.15

C-94

Temperature 
325



STANDARD REFERENCE MATERIAL CAPSULE X 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10:36:.8 on 06-18-2002 
Page 1 

Coefficients of Curve 5 

A = 9168 B = 90.68 C = 3.87 TO 227.34 

Equation is: LE = A + B* [ tanh((T - TO)/C) ]

Upper Shelf LE- 182.37 Temperature at LE 35: 2245

Material: SRM SA302B Heat Number.

Lower Shelf LE. 1 Fixed 

Orientation:

Capsule: X Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
600

Data Set(s) Plotted 
Plant: TP3 Cap: X Material: SRM SA302B Ori: Heat #:

Charpy V-Notch Data 
Input Lateral Expansion Computed LE.

1 
9 
18 
28 
44 
447

1 
1 
1 
1 

42.7 
1i8m

***Data continued on next page ***

C-95

r--4

Temperature 

60 
100 
150 
200 
225 
250

Differential

0 
8 
17 

26.99 
129 

26463



STANDARD REFERENCE MATERIAL CAPSULE X 
Page 2 

Material: SRM SA302B Heat Number: Orientation: 

Capsule: X Total Fluence 

Charpy V-Notch Data (Continued) 

Input Lateral Expansion Computed LE.  
45 18237 
55 182.37

SUM of RESIDl

Differential 
-137.37 
-127.37 

JALS = 53.18

C-96

Temperature 
275 
325



STANDARD REFERENCE MATERIAL UNIRRADIATED 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at lOA49i3 on 06-18-2002 
Page 1 

Coefficients of Curve 1 

A = 50 B= 50 C= 65.93 TO = 43.12 

Equation is Shear/. = A + B * [ tanh((T - TO)/C) I 
Temperature at 5W/. Shear. 431

Material: SRM SA302B 

Capsule: UNIRR

Heat Number: 

Total Fluence:

Orientation:

-300 -200 -100 0 100 200 300 400 500

Temperature in Degrees F 
Data Set(s) Plotted 

Plant: TP3 Cap: IJNIRR Material: SRM SA302B Ori: Heat #: 

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

2 
2 
3 
3 
5 
5 
10 
15 
15

2.33 
2.33 
4.19 
4.19 
7.43 
7.43 
7.43 
1284 
12.84

Differential 

-.33 

-1.19 
-1.19 
-Z43 
-2.43 

2.56 
2.15 
2.15

* Data continued on next page ***

C-97

C!) 
40

600

Temperature 

-80 
-60 
-60 
-60 
-40 
-40 
-40 
-20 -20



STANDARD REFERENCE MATERIAL UNIRRADIATED 
Page 2

Material: SRM SA302B 

Capsule UNIRR 

Charpy V-Notch 

Input Percent Shear 
25 
30 
35 
35 
45 
45 
50 
45 
70 

100 
85 
98

Heat Number. Orientat 

Total Fluence: 

Data (Continued) 

Computed Percent Shi 
2127 
2127 
33.14 
3314 
47.63 
47.63 
6252 
62.52 
75.37 
75.37 
84.88 
84.88

ion:

ear Differential 
3.72 
8.72 
1.85 

-2.63 

-2.63 
-12.52 
-17.52 
-5.37 
24.62 

11 
13.11 

SUM of RESIDUALS = 1227

C-98

Temperature 
0 
0 
20 
20 
40 
40 
60 
60 
80 
80 

100 
100



STANDARD REFERENCE MATERIAL CAPSULE S 

CVGRAPH 4.1 Hyperbolic Tangent Curve Printed at 10.49.13 on 06-18-2002 
Page 1 

Coefficients of Curve 2 
S A= 50 B= 50 C= 4116 TO = 171.38 

Equation is Shear/ = A + B * I tanh((T - TO)/C) I 
Temperature at 50/ Shear. 171.3

Material: SRM SA302B Heat Number.

Capsule: S Total Fluence:

-300 -200 -100 0 100 200 300 400 500 600 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap: S Material: SRM SA302B Ori Heat #:

Charpy V-Notch Data
Input Percent Shear

5 
15 
40 
50 
95 
90 
60 

100

Computed Percnt Shear

.79 
17.87 
36.51 
6031 
80.06 
86.71 
97.85 
99.8

Differential

42 
-2B7 

348 
-10.31 

14.93 
328 

-37.85 
.19 

SUM of RESIDUALS =-24.92

C-99

Orientation:

4) 

r0-

Temperature

72 
140 
160 
180 
200 
210 
250 
300



STANDARD REFERENCE MATERIAL CAPSULE T 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10f.49.13 on 06-18-2002 
Page 1 

Coefficients of Curve 3 

A = 50 B= 50 C= 62.69 T0 = 178.12 

Equation is: Shear/. = A + B [ tanh((T - TO)/C) ] 

Temperature at 50f. Shear. 178.1

Material: SRM SA302B 

Capsule: T

Heat Number.  

Total Fluence:

-300 -200 -100 0 100 200 300 400 500

Temperature in Degrees
Data Set(s) Plotted 

Plant TP3 Cap: T Material: SRM SA302B

F

Ori" Heat #:

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

3 
5 
15 
30 
75 
70 

100 
100

12 
3.59 
226 

H86 
72.17 
7343 
9729 
97.99

Differential

1.79 
1.4 

-7.86 
7.13 
2M8 

-343 
2 
2 

SUM of RESIDUALS = 5B8

C-100

Orientation:

Temperature

600

40 
75 

140 
140 
208 
210 
300 
300



STANDARD REFERENCE MATERIAL, CAPSULE V 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10:.49:.13 on 06-18-2002 
Page 1 

Coefficients of Curve 4 

S A= 50 B= 50 C= 34.61 T0 = 163.47 

Equation is Shear/ = A + B* [ tanh((T - T0)/C) ] 

Temperature at 50K. Shear 163.4 

Material: SRM SA302B Heat Number. Orientation: 

Capsule: V Total Fluence:

-300 -200 -100 0 100 200 300 400 

Temperature in Degrees F 
Data Set(s) Plotted 

Plant TP3 Cap: V Material: SRM SA302B Ori- Heat #:

Charpy V-Notch Data 
Input Percent Shear Computed Percent Shear

0 
5 
30 
60 

100 
100 
100

.07 

.56 
44.99 
44.99 
98.81 
9881 
9999

500

Differential 

-.07 
4A3 

-14.99 
15 

1.18 
118 
0

Data continued on next page " 

C-101

C): 

CL) 
0-

600

Temperature 

40 
74 
160 
160 
240 
240 
325



STANDARD REFERENCE MATERIAL CAPSULE V 
Page 2 

Material: SRM SA302B Heat Number. Orientation: 

Capsule: V Total Fluence.  

Charpy V-Notch Data (Continued) 

Input Percent Shear Computed Percent Shear Differential 
100 99.99 0 

SUM of RESIDUALS = 6.75

C-102

Temperature 
325

I



STANDARD REFERENCE MATERIAL CAPSULE X 

CVGRAPH 41 Hyperbolic Tangent Curve Printed at 10k49.13 on 06-18-2002 
Page 1 

Coefficients of Curve 5 

A = 50 B= 50 C= 69.45 T0 = 170.5 

Equation is Shear/. = A + B [ tanh((T - TO)/C)] 

Temperature at 501. Shear. 1705

Material: SRM SA302B 

Capsule: X

Heat Number.  

Total Fluence:

-300 -200 -100 0 100 200 300 400 500 

Temperature in Degrees F
Data Set(s) Plotted 

Plant: TP3 Cap- X Material: SRM SA302B Ori: Heat #:

Charpy V-Notch Data
Input Percent Shear

5 
25 
30 
60 
90 
100

Computed Percent Shear

3.98 
11.6 

35.65 
70.04 
82.76 
90.79

**** Data continued on next page ****

C-103

Orientation:

a) 

0)

Temperature

600

60 
100 
150 
200 
225 
250

Differential

1.01 
1339 

-5.65 
-10.04 

723 
92



STANDARD REFERENCE MATERIAL CAPSULE X 
Page 2 

Material: SRM SA302B Heat Number Orientation: 

Capsule: X Total Fluence 

Charpy V-Notch Data (Continued) 

Input Percent Shear Computed Percent Shear Differential 
100 9529 4.7 
100 98.84 1.15 

SUM of RESIDUALS = 21.01

C-104

Temperature 
275 
325


