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Index

A

Accelerated irradiation, 10-11, 85-86,
242-243, 246-248, 251-252,
257-258

Annealing, 9, 12, 57, 119, 149, 151,
202, 217, 222-223, 225, 248

Archive material, 33, 54, 139, 225

ASME Codes, 4-6, 13,27,57,59, 62,
76,79, 83, 102, 145, 147, 175,
216, 219-222, 224

ASTM Standards, 4-5, 8, 25, 27, 40,
56-57, 63, 65, 76, 83, 88, 92,
133, 152, 160, 171, 175-176,
195, 197, 204, 208, 218, 221,
224-225, 227, 236

AWS Standards, 111

B

Base plate (base metal), 28, 56, 60,
62, 83, 91, 93, 139-141, 195-
196, 201, 204-205, 210-215,
218, 239, 241, 246

Beltline flux/fluence, 15, 17, 22

Beltline materials, 26, 28, 36, 58, 70,
107, 133, 146, 152, 160-161,
171, 178-180, 225

C

Capsule (surveillance), 19, 28, 33, 37,
50-51, 54, 64, 67-68, 70-71,
73, 75, 85-87, 105, 109, 112~
113, 123, 138, 154-157, 162,
204-206

Charpy V-notch (energy and shelf),
4, 15, 17, 19, 27-29, 35-36,
40-46, 51-52, 56, 59-60, 65,
68-69, 76-78, 83-84, 89, 92-99,
102, 107-109, 114-115, 122,
132-133, 135, 138-144, 147-
150, 152, 160, 163-169, 171~
177, 192-195, 199, 201-203,
210-215, 218-219 (Chapter 8
by individual reactor)

Chemical composition (steel), 17, 28,
38-39,41, 52, 59-60, 78, 82-83,
85, 102, 104, 107, 111, 120,
133, 135, 150, 161, 195, 201,
207-208, 218-220 (Chapter 8
by individual reactor)

Chemical composition requirements,
11, 28, 55, 107

Composition effects [see Chemical
composition (steel)]

D

Damage function (see also Neutron
spectrum), 7, 54

Ductile-brittle transition temperature
(see Transition temperature)

Dosimetry (see Neutron dosimetry)

E

Embrittlement (see Transition temper-
ature increase)
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F

Fatigue, 7

Fission spectrum (see
spectrum)

Forging, 6, 139-141, 160-165, 172~
173, 178-180, 182-183, 193
(Chapter 8 by individual re-
actor)

Fracture mechanics, 3, 6-7, 36, 79,
111, 122-123, 160, 162, 217~
219, 221, 223, 225-226 (Chap-
ter 8 by individual reactor)

Fracture mechanics analysis, 9, 13,
54, 57, 59, 100-101, 150, 152,
163, 176-177, 179, 181-187,
219, 223 (Chapter 8 by indi-
vidual reactor)

Fracture toughness, 3, 6, 22, 35, 36,
56, 76, 92, 96, 109, 147, 176,
182-187, 218-219, 223 (Chap-
ter 8 by individual reactor)

Neutron

H

Heat affected zone (HAZ), 10, 27,
56, 62-63, 83, 91, 95, 152,
167, 175, 204, 207, 218, 225,
242, 246

Heat treatment, 29, 38-39, 63, 83,
161, 194, 218

Heavy section steel technology pro-
gram, 33, 38, 65, 105, 113,
224

I
Inspection, 62-63, 145, 222

K

Kie, K14, K1r (see also Fracture me-
chanics, Fracture mechanics
analysis, Fracture toughness),
9,79
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L

Longitudinal (see Orientation)
Low energy tearing (see Charpy V,
Transition temperature)

M

Metal Properties Council, 1, 219,
220-221, 228

Monitor, flux (see Neutron dosimetry)

N

Nil ductility transition temperature
(NDT) (see also Reference
transition (RTnpt), Reactors),
3,6,9,13,27-28, 51-53, 56,
59-60, 65, 76, 78~79, 83, 92,
98, 102-103, 110, 121, 133,
137, 139, 146-147, 150, 171,
175, 192, 197, 199, 200-201,
205, 218, 228, 241-243, 245,
258

Neutron dosimetry (flux monitoring),
7, 10, 19, 21, 39, 42, 46-48,
65-66, 69, 74, 77, 87-89, 113,
124-129, 133, 152, 156, 160,
197, 200, 207, 218, 225 (Chap-
ter 8 by individual reactor)

Neutron energy, 7, 47-48, 50

Neutron exposure, 7, 21, 23, 42-46,
48, 50, 156-157, 187, 200

Neutron fluence (see also Beltline
flux/fluence), 21, 24-25, 43,
50, 53

Lead factor, 21-22, 49, 82, 88-89,
134-135, 160, 187, 197, 199-200
(Chapter 8 by individual
reactor)

Neutron flux [see Neutron dosimetry
(flux monitoring)]

Neutron spectrum, 7, 17, 45, 65,
127-129, 134, 136, 138, 187,
202
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Calculations, 25, 45, 66, 159, 187
Computer codes, 17,46-47, 88-89,

Dresden 2, 230, 232, 246-247,
249, 252

127-129, 158-159, 187

0]

Orientation, 27, 29, 35, 39, 64-65,

78-79, 83, 87, 102, 105, 138,
195, 207-208, 238-239, 249,
251

P

Pressure vessel, Pressure vessel steel

(see Beltline materials, Base

plate, Forging, Heat affected
zone)

R

Reactors

Surveillance programs

Arkansas 1, 26, 28, 231, 233,
266

Beaver Valley 1, 153

Big Rock Point 2, 229, 235

Browns Ferry 1, 229, 239-240

Browns Ferry 2, 229

Browns Ferry 3, 229

Calvert CIiff 1, 80-81, 229

Calvert CIiff 2, 80-81, 229

Connecticut Yankee, 230, 232,
240

Cook (Donald C.) 1, 153, 231,
233, 268-269

Cook (Donald C.) 2, 153

Cooper, 229, 239

Crystal River Unit 3, 26, 28

Davis Besse Unit 1, 26, 28

Diablo Canyon 1, 153, 229

Diablo Canyon 2, 153, 229

Dresden 1, 2, 234, 237, 239, 252

Dresden 3, 230, 232, 246-247,
249

Farley 1 and 2, 153

Fort Calhoun 1, 80-82, 229

Fort St. Vrain, 189-190, 203-208,
229

Genos Plant, 229

Ginna, 153, 160-187, 230, 232,
244-246

Haddam Neck, 153

Hanford N, 229

Hatch 1, 229, 240

Humboldt Bay 2, 138, 229,
236-240

Humboldt Bay 3, 239

Indian Point 1, 220, 229

Indian Point 2, 153, 231, 233,
262

Indian Point 3, 153, 231, 233,
269

Kewaunee, 153, 229

LaCrosse, 230, 232, 242

Maine Yankee, 57, 69, 77, 80-81,
82-105, 230, 232, 257-258

McGuire (Wm. B.) 1 and 2, 153

Millstone 1, 80-81, 229, 238

Monticello, 229, 239

Nine Mile Point, 229, 238

North Anna 1 and 2, 153

Oconee 1, 15-16, 26, 28, 38-53,
231, 233, 260-261

Oconee 2, 26, 28, 231, 233, 261

Oconee 3, 26, 28, 231, 233, 261

Oyster Creek, 229

Palisades, 77, 80, 230, 232, 251

Peach Bottom, 189, 191-203, 229

Pilgrim 1, 229, 239

Point Beach 1, 153, 230, 232,
248-249, 270

Point Beach 2, 153, 230, 253-254

Priarie Island 1, 153, 231, 233,
263
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Priarie Island 2, 153, 231, 233,
267

Quad Cities 1, 229-230, 232,
252

Quad Cities 2, 229-230, 232,
252-253

Rancho Seco, 26, 288

Robinson 2, 153, 230,
248-250

St. Lucie 1, 80-81

Salem 1 and 2, 153, 229

Sequoyah 1 and 2, 153

Shippingport, 8, 153

San Onofre 1, 153

Summer (Virgil C.), 153

Surry 1, 153, 230, 232, 256-257

Surry 2, 153, 229

Three Mile Island, 26, 28, 231,
233, 264

Trojan, 153

Turkey Point 3, 153, 230, 232,
255-256

Turkey Point 4, 153, 231, 233,
262

Vermont Yankee, 229, 239

Watts Bar 1, 153

Yankee Rowe 2, 151, 153, 229,
234-235

Zion 1 and 2, 153, 231, 233, 259

Reference steel, 10, 33, 38, 57-58,
63-64, 66, 87, 89, 96, 102,
105-106, 113, 160, 168, 195,
218 (Chapter 8 by individual
reactor), (also cites steels by
type)

Regulation (regulatory rules), 3, 7-9,
13, 15, 51-52, 57, 74, 76, 82,
102, 107, 132-133, 136, 145,
147, 149, 156, 202, 216, 220-
222, 224-227, 240, 243, 250

Reference transition (RTnpr) (see Nil
ductility transition, Charpy
V-notch)

Rolling direction (see Orientation)

232,
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S

Saturation, embrittlement (includes
flux rate), 8, 54, 136, 248

Sensitivity, embrittlement, 58, 60-61,
95, 102, 104, 107, 137, 201,
219-220 (Chapter 8 by indi-
vidual reactor)

Shelf (see Charpy V-notch)

Shelf toughness (see Charpy V-notch)

Shell course (see Beltline)

Shift (see NDT increase, Transition
temperature increase)

Spectrum (see Neutron spectrum)

Steel specimens (see Charpy, Frac-
ture mechanics, Tensile)

Steel fracture (see Fracture mechan-
ics, Fracture toughness)

Steel properties (see Charpy-V, Nil-
ductility transition, Fracture
mechanics, Tensile properties)

Surveillance capsules (see Capsules)

Surveillance requirements (see also
Reactors), 4, 26, 35, 53, 83,

105, 109-120, 134, 138,
154-156, 160-187, 203-208,
219

Surveillance results (see also Reac-
tors), 4, 53, 82-105, 191-197
(Chapter 8 by individual
reactor)

T

Temperature, irradiation, 41,92, 138,
147, 236

Temperature or thermal monitor, 10,
19, 25, 39, 41, 54, 67, 69, 87,
113, 134, 152, 160, 163, 208
(Chapter 8 by individual
reactor)

Tensile specimens, properties, 38,
40-41, 50, 65,69, 76, 78,91-92,
114-115, 122, 160, 162, 170,



176, 178-181,218, 223 (Chap-
ter 8 by individual reactor)
Thermal aging monitor, 33, 38
Thermal control, 19, 35, 218
Transition temperature (transition
temperature increase), 4l,
42-51,89,92,98-99, 102-103,
134, 139-144, 151, 164-169,
171, 203, 210-215, 244, 245
Transition temperature increase (see
Shift, AT, ARTwpr, Nil-duc-
tility transition temperature
(NDT), 42-51
Service limit projection (see Vessel
life)
Transverse (see Orientation)

A
Vessel design, 21-22, 26, 30, 56-59,
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108, 132-135,
190-191

Vessel life (vessel life limit, end-of-life)
(see also Neutron exposure),
4, 10, 22, 29, 50, 59, 60,
107-110, 133, 136, 145-146,
148-150, 203,217,224 (Chap-
ter 8 by individual reactor)

Vessel repair, 222-223, 225

151, 157,

w

Weld metal, 28-29, 51, 56, 62, 93-94,
98, 139, 142-143, 152, 161-163,
166, 174, 178, 181-183, 194,
196, 201-202, 204, 207-208,
210-215, 218, 227, 239-243,
246, 252-253





