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SECTION 1

PURPOSE AND SCOPE
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These data can then be reviewed to .erfy or revise pressure-demperature limits o the
vessel during heatup and cooluown and will allow a check of the predicted shift in the
reference temperature. The postirradiation test results of the compact specimens will
provide .ctual fracture toughness properties of the vessel material. These properties may
be usec 1o establish allowabie stress intensity factors for subsequent analyses.

Six material test capsules are fabricated containing specimens from the reactor vessel
shell plate identifiec as baing most likely 10 limit the operation of the reactcr vessel.

The specimens contained in the Alvin W._ Vogtie Unit No. 2 test capsules are from the
lower shel' plate of the reactor vessel and representative weld metal and heat-affected-

zone (HAZ) metal.

The thermal history or heat treaument given these specimens is similar 1o the thermal
history of the reactor vessel material with the exception that the postweld heat treatment

rece.ved by the specimens has been simulated (Appendix A).

The six rnaterial test capsules ar. en installed in the reactor in ghide tubes attached
1o the neutron shield pads which are located in the reactor between the core barrel and
he reactor vessel wall oppciite the center of the core as shown A Figure 1-1.
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SECTION 2
SAPSGLE PREPARATIOCN

PRESSUNET VESSEL MATERIAL

1 ¢ ’ [ ! ’
late (BBBZHB weld and wi £ \1tect
-2 MACHINING
’ }
2.3 Charpy V-notch Impact Specimens
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Figure 2-1. Charpy V-notch impact Specimen
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2-8. CAPEULE LOADING

The six test capsules coded U, V. W. X, Y, and Z are pesitioned in the reactor between
the neutron shielding pads and vessel wall at the locations shown in Figure 2-4. Each
capsule contains 60 Charpy V-notch specimens, 9 tensile specimens and 12 compact
specimens. The relationship of the test material 10 the type and number of specimens
in each capsule is shown in Table 2-1.

TABLE 2-1

TYPE AND NUMBER OF SPECIMENS IN THE ALVIN W, VOGTLE
UNIT NO. 2 SURVEILLANCE TEST CAPSULES

Capsules U, V, W, X, Y, and Z
Material Charpy Tensile Compact
Plate BB628-1 15
LOﬂgl(udm8| Soucimens Each Capsuie) 3 4
Transverse 15 3 4
Weld Metal 15 3 4
HAZ 15 — -

Dosimeters of copper. iron, nickel, aluminum 0.15 weight percent cobalt, and cadmium-
shielded aluminum-cobalt wires are secured in holes drilled in spacers located at
capsule positions shown in Figure 2-4. Each capsule also contains a dosimeter block
(Figure 2-5) located at the center of the capsule. Two cadmium-oxide-shielded tubes,
one containing an isotope of U** and the other an isotope of Np®Y, are located in the
dosimeter block The double containment afforded by the dosimeter assembly prevents
loss and contamination by the U?*® and Np®®" and their ac =*ion products. Each
dosimeter block ~ontain: approximately 12 milligrams of U™ and 17 milligrams of
pr(Table 2.2) neld in a ¥/g-inch-long by Ya-inch outside diameter sealed stainless steel
tube, respectively. Each tube was placed in a Ye-inch-diameter hole in the gosimeter
block (one U™ and cne Np° tube per block), and the space around the tube was
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TABLE 2-2

QUANTITY OF ISOTOPES CONTAINED IN THE DOSIMETER BLOCKS

Compound Weight (\ng
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SECTION 3
PREIRRADIATION TESTING

3-1. CHARPY V-NOTCH TESTS

Charpy V-notch impact tests were performed according o ASTM E23 with specimens
from .9e vessel lower shell plate BB628-1. Specimens of both longitudinal and transverse
orientations were tested at various test temperatures in the range from = 62°C to 149°C
(=B0°F to 300°F) yeilding a full Charpy V-notch transition temperature zurve in both
orientatiors (Tabies 3.1 and 3-2 and Figuras 3-1 and 3-2). Tests were also performed
un the weld metal and HAZ metal at various temperatures from - 118°C to 149°C
(= 180°F to 3CO°F) and are shown in Tabies 3-3 and 3-4 and Figures 3.3 and 3-4

Charpy V-notch impact tests by Westinghouse on the surveillance plate B8628-1 in the
transverse direction resulted in an upper si-elf enargy of 70 ft.-lbs. as shown in Figure
3.2 Material qualifacation tests performed by Cembustion Engineering Inc., per Section
3 of the ASME Boiler and Pressure Vessal Code rasulted in a somewhat higher shelf
energy (85 ft. Ib.) and therefore the plate is in compliance with the 10 CFR 50 Appendix
G requirernent ‘‘that reactor vessel bel*'ine r.utesials have a Charpy upper shelf energy
of no less than 75 ft. Ib. initially."" The difference in upper shelf energy between the two
tests is attributed to 1 ) variation in sulfur content due ‘o segregation during ingot solidifaca-
tion which then can result in signiticant sulfur variation in the final rolled plate, 2.) dif-
ference in post weld stress relief time which can produce significant difference in
toughness

A summary of the Charpy V-notch impact tests results including upper shel energy (USE),
41-joule (30 ft Ib), 68-joule (50 ft Ib), and 35 mils (0.89mm) lateral expansion index
temperaiures are presented in Table 3-5,

The specimens were tested on a SONNTAG UNIVERSAL impact machine, Model Number
Sl-1 with a hammer energy capacity of 240 toot pounds and a striking velocity of 17.02
feet per second. The machine is calibrated every 6 months us:ng Charpy V-ncteh impact
spec mens of known energy vaiues suppled by Watertown Arsenal. Specimen condi-
tioming for high temperature testing is maintaiied using & Fisher chest type ceramic fur-
nace with a Newport temperature controller with direct digitai temperature readoit. For
all low temperature speciman conditioning liquid Nitrogen is used. The spaciman temperatures
are monitored by the use of Chromel Aluminal thermal couples at high temnperatures and
by the use of Copper Constantan thermal couple. at low temperature testing.

3-2. TENSILE TESTS

Table 3-6 and Figures 3-5, 3-6, and 3-7 show the results of tensile tests (per ASTM E8
and E-21 105t critenia) from vessel lower shell plate B8628-1 and from the weld metal,
Specimens from plate B8628-1 and the weldment were tested a. 24°C (75°F), 149°C
(300°F) and 288°C (550°F) in both the longitudinal and transverse directions.

31



A SATEC UNIVERSAL tensile testing machire Model 30WBN, was used with a SATEC
30,000 Ib. load cell as an integral part of the testing macnine. The testing machine is
calibrated da'ly and verified annually to the National Bureau of Standards. The gripping
mechanism utilizes threaded adapters to pull rods attached to the cross head/load cell
and frame. The recording devico utilizes a Hewlett Packard X-Y recorder and ¢ chart
in console, serial number 7047A calibrated to a dual range high temperatur. exten.
someter. serial number BDRE-1. The extensometer is calibrated by test equipment which
has been certified by the National Bureau of Standards The measurement and control
of speeds in the tasts conform to ASTM A370-77 (Mechanical Testing of Steel Products;
A typical stress-strain curve is shown in Figure 3-8 For high temperature tests an Ap-
plied Systems 3-zone type furnace was used with independent zone control. Temperatures
were controdied by a Athena Controls, Type K '/ Model Number 4000-T-202F te mperature
controlier utilizing type "K' thermal couples with direct digital temperature readout

3-3. DROPWEIGHT TESTS

The nil ductiiity transition temperature (Typ1) was determined for plate B8628-1 and
the core region weld metal by dropweight tests (ASTM E-208) performed at Combustion
Engineering, Inc. rom this test data the RTypt was calculated using the methods as
described in Secti: © 1. The Typt and RTy 1 for lower shell plate 886281, weld metal
ate as follows:

Nate: Tt and ATypr tor all the beltiine shiell plales & given i Appendis A

Plate £8628-1 - 201" 50
Weld Metal (Longitudinal Seams - 10" - 10

Weld Metal (Girth Seam) - 50"l -30

a. Combustion Engineering Inc. Materials Certification Report
b. Combustion Engineering Welding Material Qualification Test H-32255
¢. Compustion Engineering Welding Material Qualification Test P-32255
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TABLE 31

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA
FOR THE ALVIN W. VOGTLE UNIT NO. 2 REACTOR
PRESSURE VESSEL LOWER SHELL
PLATE B8628-1 (LONGITUDINAL ORIENTATION)

L Temperature Impact Energy Lateral Expansion Shear

(°C) (°F) (J) (ft Ib) (mm) (mils) (94)
L4

|
| 4
3 i
| |

-
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TABLE 3-3

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA
FOR THE ALVIN W. VOGTLE UNIT NO. 2 REACTOR
| PRESSURE VESSEL CORE REGION

WELD METAL

Temperature Impact Energy Lateral Expansion Shear
(°C) (°F) (V) (ft Ib) (mm) (miss) (%)
- 73 - 100 70 50 003 1.0 0
- 73 - 100 95 70 0.08 30 0
- 73 - 100 9.5 7.0 0.08 30 0
- 5 - 60 150 11.0 023 90 5
- 51 - 60 15.0 11.0 0.18 70 5
- 51 - 80 37.0 27.0 0.56 220 10
- 34 - 30 11.0 8.0 0.23 9.0 10
- 34 - 30 120 9.0 0.26 10.0 15
- 34 - 30 27.0 20.0 0.41 16.0 10
| - 29 - 20 20.0 15.0 0.28 110 15
| - 29 - 20 51.5 38.0 0.86 340 20
| ~ 29 - 20 66.0 490 0.99 390 A
| - 18 0 475 35.C 0.76 300 25
| - 18 0 60.0 440 0.97 38.0 20
| - 18 0 77.0 57.0 1.14 45.0 38
- 1 30 730 54.0 1.17 46.0 35
PR | 30 88.0 650 1.45 57.0 55
| - 1 30 102.0 75.0 1.57 820 65
| 27 80 102.0 7€ 0 1.63 64 0 80
27 80 107.0 79.3 1.73 68.0 85
27 80 1140 840 183 720 a0
49 120 117.0 86.G 188 740 95
49 120 1190 8.0 1.90 75.0 95
. 49 120 1210 83.0 1.98 78.0 95
| 71 160 1220 900 2.06 81.0 100
7 160 122.0 90.0 1.98 78.0 100
71 160 127 5 94 0 2.08 820 100
116 240 1250 92.0 206 810 100
116 240 125.0 92.0 211 83.0 100
149 300 125.0 920 208 82.0 100
149 300 1250 920 211 83.0 100
35
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TABLE 3-4
PREIRRADIATION CHARPY V-NOTCH IMPACT DATA

FOR THE ALVIN W, VOGTLE UNIT NO. 2 REACTOR PRESSURE

VESSEL CORE REGION WELD
HEAT-AFFECTED-ZONE MATERIAL

_Imp;c-t Energy

Temperature Lateral Expansion Shear
(°C) (°F) ) (ft 1b) (mm) (mils) (%)
- 118 - 180 9.8 70 010 40 0
- 118 - 180 120 9.0 008 3.0 0
- B4 - 120 18.0 13.0 0.13 50 5
- B4 - 120 220 16.0 023 90 $
- B4 - 120 26.0 19.0 0.28 1.0 5
- 73 - 100 19.0 140 013 50 $
- 73 - 100 410 30.0 0.46 12.0 5
- 73 - 100 47 5 350 0.56 22.0 10
- B¢ - BO 38.0 28.0 0.46 18.0 10
- 62 - B0 58.0 430 0.63 20.0 20
- B2 - B0 70.5 £2.0 0.8 320 25
- 51 - 60 35.0 26.0 0 48 12.0 20
- 81 - 60 46 0 340 0.83 21.0 25
- 51 - 60 54.0 40.0 0.74 29.0 35
- 34 - 30 70.5 §52.0 094 37.0 60
- 34 - 30 81.0 60.0 1.09 43.0 45
- 34 - 30 91.0 67.0 1.12 440 60
- 18 0 108.5 80.0 1.32 52.0 7
- 18 0 115.0 850 1,27 50.0 60
- 18 0 1315 97.0 1.68 66.0 90
- 1 30 130.0 96.0 174 68.0 100
- 1 30 1340 99.0 1.68 66.0 100
- 1 30 148.0 109.0 1.85 73.0 100

27 80 130.0 96.0 1.83 72.0 100
27 80 138.0 102.0 1.65 65.0 100
27 80 154 .5 114.0 1.83 720 100
48 120 136.0 100.0 1.63 €< 0 100
49 120 138.0 102.0 1.63 64 .0 100
49 120 165.0 122.0 1.98 78.0 100
" 160 130.0 96.0 185 73.0 100
71 160 149.0 110.0 1.80 71.0 100
" 160 161.0 119.0 183 720 100
99 210 130.0 96.0 1.83 72.0 100
a9 210 168.0 1240 1.85 73.0 100

3-6




SUMMARY OF ALVIN W. VOGTLE UNIT NO. 2

TABLE 3-5

REACTOR PRESSURE VESSEL IMPACT TEST RESULTS FOR
LOWER SHELL PLATE B8628-1 AND
CORE REGION WELD AND HEAT-AFFECTED-ZONE MATERIAL

SN

Upper Shelf a1-J 68-J 0.89 mm
Energy (30-1t Ib) (50-1t Ib) (35 mils)
Material (USE) Index Temp | Index Temp | Index Temp
(J) [ty ]| (°C) | (°F) | (°C) | (°F) | (°C) (°F)
Plate B8628-1
(Longitudinal 121 89 -12 - 10 - 7 45 - 2 35
Orientation) 1
Plate B8628-1
(Transverse 950 0 - 1 30 24 75 4 40
Orientation)
Weld
125 92 - 26 -15 - 15 5 - 21 - 5
Metal
Heat
Affected 144 106 - 62 - 80 - 43 - 45 - 47 - 50
Zone '

3-7
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TABLE 3-6
PREIARADIATION TENSILE PROPERTIES FOR THE
ALVIN W. VOGTLE UNIT NO. 2 REACTOR PRESSURE
VESSEL LOWER SHELL PLATE 886281
AND CORE REGION WELD METAL

0.2% Uttimate Reduchon
Yield Tensile Fracture Fracture Fracture Unitorm Total in
Strength Load Stress  Enlongation | Enlongation Area
s theij | (MPm) | (ks)) | (MPa) | (kip) ol (i) (MPa) | (ks | (WPa) %) %o} (%)
Piate B8E28-1 s 690 4769 00 | &10 ae 133440 1700 1720 § 610 “Zr 0 139 a7 ¢ 620
(Longnudinal 75 690 | 4760 | %0 | 810 3o 133440| 850 | 11380 | 620 | 4280 130 280 6zo
Onentation) 300 €30 4340 830 5r2H 23 124540 1540 10629 560 38€ 0 1m0 230 540
300 820 4280 830 5r2@ 28 124540 ] 1440 2930 570 330 120 236 600
550 610 a0 870 800 0 30 133440 1480 10270 | SO0 4are 0 20 20 8GO
= 550 60 4210 870 600 0 30 133440 1550 10800 | 620 4280 130 2406 S0 0
Prate B8628-1 e 6280 4760 80 6140 32 142340 | 1380 9380 | 820 a0 120 2a0 s30
{Transverse s 6o 4760 200 6210 30 133840 W00 1.103 0 800 4140 120 2%0 630
Orneniation) 300 620 4280 830 5720 30 133440 1299 8890 | S8o oo 10 20 §50
300 620 4280 83¢ 5720 31 13,7880 1250 862 ¢ 630 4340 o FAR Mo
550 6190 a0 880 #0070 34 15.1230§ 400 965 0 630 476 0 120 2¢ 510
550 610 ¢210 880 607 0 33 146780 | 1540 10620 | 670 482 0 130 240 S70
s 67 0 4620 830 5720 28 124540F 1580 10880 56 0 386 0 136 %6 640
75 620 | 4280 | 840 | 5730 30 133040 730 { 11930 | 580 | 70 130 259 66 0
Waig Meta! 300 610 e 77e S0 23 1245401 550 10680 570 3830 wo 20 540
300 630 4346 - 1o 5450 26 115650] 1640 11310 | 540 arze 110 20 670
550 630 4346 830 siz2e 30 133420} 1580 10880 580 40790 1ne 20 830
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SECTION 4
POSTIRRADIATION TESTING

4.1, CAPSULE REMOVAL

The fi-st capsule (Capsule U) should be removed at the end of the first core cycle (18
refuelii’ ') as shown in Table 4-1. Subsequent capsules should be removed at 5, 9, and 15
EFPY (Effective Full Power Yeais) as indicated. Each specimen capsule, removed after
exposure, wili be transferred to a postirradiation test facility for disassembly and testing
ot all the specimens

TABLE 4-1
SURVEILLANCE CAPSULE REMOVAL SCHEDU™LZ

Orientation
Capsule of Lead Removal Expected Capsule
identification Capsules'®  Factor™ Time Fluence (n/um?)
U 58.5° 4.00 1st Refueling 484 x 10"
¥ 241 ° 3.69 5 EFPY 1.64 x 10"°
V 61 ° 3.69 9 EFPY 3.21 x 10'™
X 238.5° 4.00 15 EFPY 580 x 10"
w 121.5° 4.00 Stand-By —_———
pi 301.5° 4.00 StandBy =@ ————

a. Reference Irra aiion Capsule Assembly Drawing, Figure 2-4

b. The factor by which ihe capsule fluence leads the vessels maximum inner wall fluence.
c. Approximate Fluence at a-wall thickness a' End-of-Life

d. Approximate Fluence at vessel - .ner wall at End-of-Life
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4-2. CHARPY V-NOTCH IMPACT TESTS

The testing of the Charpy impac. specimens from the lower shell plate BB628-1 weld
metal. and HAZ metal in 2ach capsule can be done singly at approximately ten different
temperatures. The extra specimens should be used to run duplicate tests at temperatures
of interest to develop the complete Charpy impact energy transition curve

The initial Charp' specimen from the first capsuie removed should be tested at room
temperature. The test value of this tempet_ture should be ¢ ~™pared with preirradiation
test data. The test temperature for the rema. .y specime:. hould then be ad)usted
higher or lower so as to develop a complete transiticn curve. For succeeding tests after
longe: i "adiation periods, the test temperature in each case should be chosen in the
light of results from the previous capsule.

43 TENSILE TESTS

A tensile test specimen from each cf the selected irradiated materials shall be tested
at a temperature representative of the upper end of the Charpy energy transition region.
The remaining tensile specimens from each material shall be tested at the service
temperature (550°F) and the midtransition temperature.

44 FRACTURE TOUGHNESS TESTS ON 1/2 CON *ACT SPECIMENS

In light of current requirements of 10CFR, Part 50, Appendix G and applications of ASME
Secition Ill, Apendix (3 . 1d Section XI, Appendix A, the "2-inch thick compact specimens
should be tested in su..) @ manner as to determine both static, crack initiation, and pro-
pagation parameters throughout the temperature range of interesi with emphasis on the
sharp fracture toughness transition ana upper shelf regions congistent with specimen
availavility. The sp~cimens should thus be statically tested in accordance with ASTM
£399-81 procedures modified to account for the siz> of the specimens available.'”
Specific test procedures should include unloading compliance and data interpietation
should utilize the Equivalent Energy and J-integral concepts

1 Wit F J . Fracture Toughness Parameters Obtained from Single Small Specimen Tests' WCAP-8397 October 1978

2 Buchalet, G and Mager. T R Expenmental Veriication of Lower Bound K, Values Utkzing the Equivalent Energy Concept
n Progress in Flaw Growth and Fraciure Toughness Testing. ASTM-STP-536. pp 281 296 Amencar Society for Testing and

Materials. Philadeiptia 1973

4 Landes, J D and Begley J A “'Recent Developments in J, Testing _n Deveiopments i Fracture Mechames Test Methods
Sl&ﬁqgrdguhon ASTM-STP.B32, pp 5781, American Sotcwwy lur Testing and Matenais Phidadelphia, 1977

4 McCabe. D E . 'Determination of R-Curves tor Structural Materials Using Nonknear Mechanmics Methods. 10 Flaw iGrowth and
Fracture. ASTM-STP 831, 0p 245.226. American Sociely for Testing 44 Matenais Philadeivtva. 1977
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APPENDIX A
DESCRIPTION AND CHARACTERIZATION
OF THE ALVIN W. VOGTLE UNIT NO. 2
REACTOR VESSEL BELTLINE
AND SURVEILLANCE MATERIALS

Based on the initial RTypT. chemical compostion (copper and phosphorus) and the end-
of-life nnutron fluence, the reactor vessel lower shell plate B8628-1 is expected to have
the highest end-of-life A RTypT using the prediction methods of Regulatory Guide 1.99
Revision 1. and latest ASTM revisions. This material is therelore considered fo be the
limiting vessel beltine region material and has been used 11 the reactor vessel
surveillance program.

For th2 surveiilance program Combustion Engineering, Inc., supplied Westinghouse with
sections of the A533 Grade B Class 1 Steel plate produced by Lukens Steel Company.
This steel was used in the fabrication of the Alvin W. Vogtle Unit Nc 2 reactor pressure
vessel, specifically, from the ®%g-inch lower shell plate BBEZ28-1 Also supplied was a
submerged arc weldment made from sections of lower shell plate B8628-1 and ad;acenl
lower shell plate B8E25-1. This test weldment was fabricated using ¢ inch M B-4 weld
filler wire heat number 87055 and Linde 124 flux, lot number 1061 and is identical to
that used by Combustion Engineering. Inc. in the Alvin W. Vogtie Uit No. 2 reactor vessel
tabrication process specifically the closing girth seam between the intermediate and lowe..
shell plates

The chemical analyses. TypT. RTNDT. upper shelf energy and heat treatment history
of all the core region pressure vessel sheli plates v7ed in the fabrication of the Alvin
W Vogtle Unit No. 2 reactor pressure vessel are summarized in Tables A-* thru A-6
respectively. This dala is as reported in the vessel fabricators (Combustion Engineer-
ing. Inc.) certification reports or from subsequent Westinghouse analyses of similar
materials used for the Alvin W. Vogtle Unit No. 2 surveillance program. Weld material
dentical to that used in the fabrica 'on of all the core region ' gitline welas!@ has been
correlated with the Westinghouse surveillance program test weldment "D’ test results
and available Combustion Engineering. Inc. weld certification reports and their surveillance
program test weldment 'C"". This data is also reported in Table. A-3 thru A-6 of this
ApL ndix

a The beltline welds are considered to include the intermediate and lower shel! plate
longitudinal seams and the closing intermediate to lower sheil girth seam
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TABLE A-1

CHEMICAL ANALYSIS OF THE INTERMEDIATE SHELL PLAT
USED IN THE CORE REGION OF THE ALVIN W. VOGTL
UNIT NO. 2 REACTOR PRESSURE VESSEIL

Chemical Compositon

(weight %)
Element
Plate

R-4-2

f

[




M

HE

¢
!
|
|
|
i
i
|
i
H

w
{
i
|




TABLE A-3

CHEMICAL ANALYSIS OF THE WELD METAL USED
FOR THE INTERMEDIATE AND LOWER SHELL PLATES LONGITUDINAL SEAMS
FOR THE ALVIN W. VOGTLE UNIT NO. 2 REACTOR PRESSURE VESSEL

Chemical Compositon
(weight
Element
Wire Fiux
Test Weld
Sample!®
i B 2 370
C 15
Mn 1.34
P 007
S on
Si 13
Ni 13
Mo 55
Cc | eee——
Cu 07
Al .
Co L o
Pb e e
W el i
Ti af2 [ 3 e
Zr W
v 005
Sn CARS L LY
As S
Cb ] cmeme—
N, r—
B Lo

a. Chemical Analysis by Combustion Engineering Inc.
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TABLE A-4

CHEMICAL ANALYSIS OF THE WELD METAL USED
FOR THE INTERMEDIATE TO LOWUR SHELL CLOSING GIRTH SEAM OF THE
ALVIN W. VOGTLE UNIT NO. 2 REACTOR PRESSURE VESSEL

] Chemical Compositon
(weight
Element — .
Wire Flux
Test Weld Surveillance
Sample" Weldment -
Vo] Wit Heut Mo 87008 Test Plate D
b aalliadhae .'J e S—— e ———————————
C 075 099
Mn 1.27 125
P no7 008
S 010 013
Si 50 43
Ni 12 17
Mo 52 47
Cr 07 ,_ 061
Cu 06 % 040
Al Shchasbiiions l 015
Co — 002
Fb ——— < .01
W SR < .M
Ti —_—— < 001
Zr ——— | « 01
y ' 004 1‘ < 004
Sn } —— . < 001
As ; e ‘ 003
Cb ‘ I < 00z
N, : —— 002
B L e —— 009

a Chemical Analysis by Combustion Engineering. inc.

b Chemical Analysis by Westinghouse of the Surveillance
Program test plate "D’ representative of the closing girth
seam Weld wire Heat No. 87005, Linde 124 Flux

Lot No 1061
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TABLE A-5
T!‘!D‘ R NDT AND UPPER SHELF ENE RGY FOR
THE ALVIN W. VOGTLE UNIT NO. 2 REACTOR
PRESSURE VESSEL CORE REGION SHELL PLATES
AND WELD METAL

[ 181 Li‘r',;:;.f She ‘
N y ESia

Materia! v NDT DT E 1erqgy
(*S) 1 {°F) (°f (°F) [

J) ft Ib)

: TNDT -y 1 Upper Shelf
Material AL e Enerqy
i *C) F) 3 el (J ft |1t
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TABLE A-6
HEAT TREATMENT HISTORY OF THE ALVIN W. VOGTLE
UNIT NO. 2 REACTOR PRESSURE VESSEL
CORE REGION SHELL PLATES AND WELD SEAMS

| Temperature Time
Matcrial - (°F) (hr) Cooling
Austenitizing: 4 = Water quenched
1600 ¢ 25
Interinediate (871°C)
Shell Plates Tempered: 4 @ Air-cooled
R-4-1 1225 ¢ 25
R-4-2 (663°C) ‘
R-4-3 Stress Relief: 16.5" Furnace-cuoled
1150 + S0
(621°C) ;
Austenitizing: 4 ™ " Water-quenched
1670 ¢ 25
Lower (871°C) )
Shell Plates Tempered: ™ Air-cooled
B8825-1 1225 ¢ 25
R-8-1 (663°C)
886251 Stress Relief: 12.0" Furnace-cooled
1,50 + 50 ! |
(621°C) | g
Intermediate | :
Shell Longitudinal Strecs Relief: 16.5" Furnace-cooled
Seam Welds 1150 + 50
(621°C)
Lower Shell .
Longitudinal 12,0 Furnace-cooled
Seam Welds
Local
intermadiate to Strass Re: 50 Furnace-cooied
Lower Shell Girth 1150 ¢ 50 '
l Seam Weld (621°C) l
3 Surveillance Program Test Material
Surveillance
Program
Wweldment Test Post We'd g
?z?‘p Ee o Stress Relief: 6.0 ' Furnace-cooled
coaing Gin Sean 1 ‘50 + 50
(621°C)

¢ The Sir

A-7

— — e o e

& Lukens Steel Company Combustior Engineening, inc Certilication Reports

b Siess Rehef nciudes e Intermediate o Lower Shell Ciusing Girth Seam Po
5 Refiet Heat Treaiment recewed by the Surveillance Test Weldment has been simutated

st Weld Heat Treatment



