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PVNGS UPDATED FSAR
LIST OF TEXT PAGES FOR Revision 19

Page No. Revision Page No. Revision Page No. Revision
1.2-40 17 1.7-22 11
1.2-41 17 1.7-23 11
TEXT VOLUME 1 1.2-42 17 1.7-24 11
1.2-43 17 1.7-25 11
i 19 1.2-44 17 1.7-26 16
i 19 1.2-45 17 1.7-27 11
ii 19 1.2-46 17 1.7-28 11
1.7-29 11
FORWARD 1.3 Tab - 1.7-30 11
1.7-31 11
i 16 1.3-1 11 1.7-32 11
i " 1.3-2 11 1.7-33 11
ii 18 1.3-3 11 1.7-34 11
iv 19 1.3-4 15 1.7-35 11
1.3-5 11 1.7-36 11
1.3-6 11 1.7-37 11
CHAPTER 1 TAB - 1.3-7 11 1.7-38 11
1.3-8 16 1.7-39 11
1-i 19 1.3-9 11 1.7-40 11
1-ii 17 1.3-10 15 1.7-41 11
A-iii 17 1.3-11 11 1.7-42 11
1-iv 19 1.3-12 11 1.7-43 11
1-v 19 1.3-13 18 1.7-44 11
1-vi 17 1.3-14 11 1.7-45 11
1-vii 19 1.3-15 11 1.7-46 11
1-viii 19 1.3-16 16 1.7-47 11
1-ix 17 1.7-48 11
1.4 Tab - 1.7-49 11
1.1 Tab - 1.7-50 11
1.4-1 19 1.7-51 11
1.1-1 19 1.4-2 19 1.7-52 11
1.1-2 19 1.4-3 19 1.7-53 11
1.1-3 19 1.4-4 19 1.7-54 11
1.1-4 19 1.7-55 11
1.1-5 19 1.5 Tab - 1.7-56 11
1.7-57 13
1.2 Tab - 1.5-1 19 1.7-58 11
1.5-2 19 1.7-59 11
1.2-1 17 1.5-3 19 1.7-60 11
1.2-2 17 1.5-4 19 1.7-61 11
1.2-3 17 1.5-5 19 1.7-62 11
1.2-4 17 1.7-63 16
1.2-5 17 1.6 Tab - 1.7-64 11
1.2-6 17 1.7-65 11
1.2-7 17 1.6-1 19 1.7-66 16
1.2-8 17 1.6-2 19 1.7-67 11
1.2-9 17 1.6-3 19 1.7-68 11
1.2-10 17 1.6-4 19 1.7-69 11
1.2-11 17 1.6-5 19 1.7-70 11
1.2-12 19 1.6-6 19 1.7-71 11
1.2-13 17 1.6-7 19 1.7-72 11
1.2-14 17 1.6-8 19 1.7-73 19
1.2-15 17 1.6-9 19 1.7-74 13
1.2-16 17 1.7-75 12
1.2-17 17 1.7 Tab - 1.7-76 17
1.2-18 17 1.7-77 12
1.2-19 17 1.7-1 12 1.7-78 12
1.2-20 17 1.7-2 13 1.7-79 12
1.2-21 17 1.7-3 11 1.7-80 13
1.2-22 17 1.7-4 11 1.7-81 17
1.2-23 17 1.7-5 11
1.2-24 17 1.7-6 11 1.8 Tab -
1.2-25 17 1.7-7 11
1.2-26 17 1.7-8 11 1.8-1 17
1.2-27 17 1.7-9 11 1.8-2 17
1.2-28 17 1.7-10 11 1.8-3 19
1.2-29 17 1.7-11 11 1.8-4 19
1.2-30 17 1.7-12 11 1.8-5 19
1.2-31 17 1.7-13 11 1.8-6 19
1.2-32 17 1.7-14 11 1.8-7 19
1.2-33 17 1.7-15 11 1.8-8 19
1.2-34 17 1.7-16 11 1.8-9 19
1.2-35 17 1.7-17 11 1.8-10 19
1.2-36 17 1.7-18 11 1.8-11 19
1.2-37 17 1.7-19 11 1.8-12 19
1.2-38 19 1.7-20 11 1.8-13 19
1.2-39 19 1.7-21 11 1.8-14 19
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1.8-15 19 1.8-92 19 1.9-10 17
1.8-16 19 1.8-93 19 1.9-11 17
1.8-17 19 1.8-94 19 1.9-12 17
1.8-18 19 1.8-95 19 1.9-13 17
1.8-19 19 1.8-96 19 1.9-14 17
1.8-20 19 1.8-97 19 1.9-15 17
1.8-21 19 1.8-98 19 1.9-16 17
1.8-22 19 1.8-99 19 1.9-17 17
1.8-23 19 1.8-100 19 1.9-18 17
1.8-24 19 1.8-101 19 1.9-19 17
1.8-25 19 1.8-102 19 1.9-20 17
1.8-26 19 1.8-103 19 1.9-21 17
1.8-27 19 1.8-104 19 1.9-22 17
1.8-28 19 1.8-105 19 1.9-23 17
1.8-29 19 1.8-106 19 1.9-24 17
1.8-30 19 1.8-107 19 1.9-25 17
1.8-31 19 1.8-108 19 1.9-26 17
1.8-32 19 1.8-109 19 1.9-27 17
1.8-33 19 1.8-110 19 1.9-28 17
1.8-34 19 1.8-111 19 1.9-29 17
1.8-35 19 1.8-112 19 1.9-30 17
1.8-36 19 1.8-113 19 1.9-31 17
1.8-37 19 1.8-114 19

1.8-38 19 1.8-115 19 1.10 Tab -
1.8-39 19 1.8-116 19

1.8-40 19 1.8-117 19 1.10-1 11
1.8-41 19 1.8-118 19 1.10-2 16
1.8-42 19 1.8-119 19 1.10-3 16
1.8-43 19 1.8-120 19 1.10-4 18
1.8-44 19 1.8-121 19

1.8-45 19 1.8-122 19

1.8-46 19 1.8-123 19 TAB 1A

1.8-47 19 1.8-124 19

1.8-48 19 1.8-125 19 1A-i 19
1.8-49 19 1.8-126 19 1A-1 19
1.8-50 19 1.8-127 19 1A-2 19
1.8-51 19 1.8-128 19 1A-3 19
1.8-52 19 1.8-129 19 1A-4 19
1.8-53 19 1.8-130 19 1A-5 19
1.8-54 19 1.8-131 19 1A-6 19
1.8-55 19 1.8-132 19 1A-7 19
1.8-56 19 1.8-133 19 1A-8 19
1.8-57 19 1.8-134 19 1A-9 19
1.8-58 19 1.8-135 19 1A-10 19
1.8-59 19 1.8-136 19 1A-11 19
1.8-60 19 1.8-137 19 1A-12 19
1.8-61 19 1.8-138 19 1A-13 19
1.8-62 19 1.8-139 19 1A-14 19
1.8-63 19 1.8-140 19 1A-15 19
1.8-64 19 1.8-141 19

1.8-65 19 1.8-142 19 TAB 1B

1.8-66 19 1.8-143 19

1.8-67 19 1.8-144 19 1B-1 19
1.8-68 19 1.8-145 19 1B-2 19
1.8-69 19 1.8-146 19 1B-3 19
1.8-70 19 1.8-147 19 1B-4 19
1.8-71 19 1.8-148 19 1B-5 19
1.8-72 19 1.8-149 19 1B-6 19
1.8-73 19 1.8-150 19 1B-7 19
1.8-74 19 1.8-151 19 1B-8 19
1.8-75 19 1.8-152 19 1B-9 19
1.8-76 19 1.8-153 19 1B-10 19
1.8-77 19 1.8-154 19 1B-11 19
1.8-78 19 1.8-155 19 1B-12 19
1.8-79 19 1.8-156 19 1B-13 19
1.8-80 19 1B-17 19
1.8-81 19 1.9 Tab - 1B-18 19
1.8-82 19 1B-19 19
1.8-83 19 1.941 17 1B-20 19
1.8-84 19 1.9-2 17 1B-21 19
1.8-85 19 1.9-3 17 1B-22 19
1.8-86 19 1.9-4 17 1B-23 19
1.8-87 19 1.9-5 17 1B-24 19
1.8-88 19 1.9-6 17 1B-25 19
1.8-89 19 1.9-7 17 1B-26 19
1.8-90 19 1.9-8 17 1B-27 19
1.8-91 19 1.9-9 17
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CHAPTER 2 TAB -- 2.2-20 18 2.3-55 19
2.2-21 18 2.3-56 19
2-i 17 2.2-22 18 2.3-57 19
2-ii 18 2.2-23 18 2.3-58 19
2-iii 19 2.2-24 18 2.3-59 19
2-iv 17 2.2-25 18 2.3-60 19
2-v 18 2.2-26 18 2.3-61 19
2-vi 18 2.2-27 18 2.3-62 19
2-vii 17 2.2-28 18 2.3-63 19
2-viii 19 2.2-29 18 2.3-64 19
2-ix 18 2.2-30 18 2.3-65 19
2-x 19 2.2-31 18 2.3-66 19
2-Xi 19 2.2-32 18 2.3-67 19
2-xii 19 2.2-33 18 2.3-68 19
2-xiii 19 2.2-34 18 2.3-69 19
2-xiv 18 2.2-35 18 2.3-70 19
2-xv 18 2.2-36 18 2.3-71 19
2-xvi 17 2.2-37 18 2.3-72 19
2-xvii 17 2.2-38 18 2.3-73 19
2-xviii 18 2.2-39 18 2.3-74 19
2-Xix 17 2.3-75 19
2-XX 17 2.3 Tab - 2.3-76 19
2-XXi 17 2.3-77 19
2-xXii 19 2.3-1 19 2.3-78 19
2-xxiii 17 2.3-2 19 2.3-79 19
2-xxiv 17 2.3-3 19
2-XXV 17 2.3-4 19 2.4 Tab -
2-Xxvi 17 2.3-5 19
2-XXVii 17 2.3-6 19 2.4-1 17
2-xxviii 17 2.3-7 19 2.4-2 17
2-XXix 17 2.3-8 19 2.4-3 17
2-XXX 17 2.3-9 19 2.4-4 17
2.3-10 19 2.4-5 17
21 Tab -- 2.3-11 19 2.4-6 17
2.3-12 19 2.4-7 17
2.11 15 2.3-13 19 2.4-8 17
2.1-2 11 2.3-14 19 2.4-9 17
2.1-3 15 2.3-15 19 2.4-10 17
2.1-4 11 2.3-16 19 2.4-11 17
2.1-5 11 2.3-17 19 2.4-12 17
2.1-6 11 2.3-18 19 2.4-13 17
2.1-7 11 2.3-19 19 2.4-14 17
2.1-8 11 2.3-20 19 2.4-15 17
2.1-9 11 2.3-21 19 2.4-16 17
2.1-10 11 2.3-22 19 2.4-17 17
2.1-11 11 2.3-23 19 2.4-18 17
2.1-12 11 2.3-24 19 2.4-19 17
2.1-13 16 2.3-25 19 2.4-20 17
2.1-14 16 2.3-26 19 2.4-21 17
2.1-15 11 2.3-27 19 2.4-22 17
2.1-16 11 2.3-28 19 2.4-23 17
2.1-17 11 2.3-29 19 2.4-24 17
2.1-18 16 2.3-30 19 2.4-25 17
2.3-31 19 2.4-26 17
2.3-32 19 2.4-27 17
2.3-33 19 2.4-28 17
2.2 Tab -- 2.3-34 19 2.4-29 17
2.3-35 19 2.4-30 17
2.21 18 2.3-36 19 2.4-31 17
2.2-2 18 2.3-37 19 2.4-32 17
2.2-3 18 2.3-38 19 2.4-33 17
2.2-4 18 2.3-39 19 2.4-34 17
2.2-5 18 2.3-40 19 2.4-35 17
2.2-6 18 2.3-41 19 2.4-36 17
2.2-7 18 2.3-42 19 2.4-37 17
2.2-8 18 2.3-43 19 2.4-38 17
2.2-9 18 2.3-44 19 2.4-39 17
2.2-10 18 2.3-45 19 2.4-40 17
2.2-11 18 2.3-46 19 2.4-41 17
2.2-12 18 2.3-47 19 2.4-42 17
2.2-13 18 2.3-48 19 2.4-43 17
2.2-14 18 2.3-49 19 2.4-44 17
2.2-15 18 2.3-50 19 2.4-45 17
2.2-16 18 2.3-51 19 2.4-46 17
2.2-17 18 2.3-52 19 2.4-47 17
2.2-18 18 2.3-53 19 2.4-48 17
2.2-19 18 2.3-54 19 2.4-49 17
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2.4-50 17 2.4-127 18 2.5-59 17
2.4-51 17 2.4-128 18 2.5-60 17
2.4-52 17 2.4-129 18 2.5-61 17
2.4-53 17 2.4-130 18 2.5-62 17
2.4-54 17 2.4-131 18 2.5-63 17
2.4-55 17 2.4-132 18 2.5-64 17
2.4-56 17 2.4-133 18 2.5-65 17
2.4-57 17 2.4-134 18 2.5-66 17
2.4-58 17 2.4-135 18 2.5-67 17
2.4-59 17 2.4-136 18 2.5-68 17
2.4-60 17 2.4-137 18 2.5-69 17
2.4-61 17 2.4-138 18 2.5-70 17
2.4-62 17 2.4-139 18 2.5-71 17
2.4-63 17 2.4-140 18 2.5-72 17
2.4-64 17 2.5-73 17
2.4-65 17 TEXT VOLUME 2 -- 2.5-74 17
2.4-66 17 2.5-75 17
2.4-67 17 2.5Tab - 2.5-76 17
2.4-68 17 2.5-77 17
2.4-69 17 2.5-1 17 2.5-78 17
2.4-70 17 2.5-2 17 2.5-79 17
2.4-71 17 2.5-3 17 2.5-80 17
2.4-72 17 254 17 2.5-81 17
2.4-73 17 2.5-5 17 2.5-82 17
2.4-74 17 2.5-6 17 2.5-83 17
2.4-75 17 2.5-7 17 2.5-84 17
2.4-76 17 2.5-8 17 2.5-85 17
2.4-77 17 2.5-9 17 2.5-86 17
2.4-78 17 2.5-10 17 2.5-87 17
2.4-79 17 2.5-11 17 2.5-88 17
2.4-80 17 2.5-12 17 2.5-89 17
2.4-81 17 2.5-13 17 2.5-90 17
2.4-82 17 2.5-14 17 2.5-91 17
2.4-83 17 2.5-15 17 2.5-92 17
2.4-84 17 2.5-16 17 2.5-93 17
2.4-85 17 2.5-17 17 2.5-94 17
2.4-86 17 2.5-18 17 2.5-95 17
2.4-87 17 2.5-19 17 2.5-96 17
2.4-88 17 2.5-20 17 2.5-97 17
2.4-89 17 2.5-21 17 2.5-98 17
2.4-90 17 2.5-22 17 2.5-99 17
2.4-91 17 2.5-23 17 2.5-100 17
2.4-92 17 2.5-24 17 2.5-101 17
2.4-93 18 2.5-25 17 2.5-102 17
2.4-94 18 2.5-26 17 2.5-103 17
2.4-95 18 2.5-27 17 2.5-104 17
2.4-96 18 2.5-28 17 2.5-105 17
2.4-97 19 2.5-29 17 2.5-106 17
2.4-98 19 2.5-30 17 2.5-107 17
2.4-99 19 2.5-31 17 2.5-108 17
2.4-100 18 2.5-32 17 2.5-109 17
2.4-101 18 2.5-33 17 2.5-110 17
2.4-102 18 2.5-34 17 2.5-111 17
2.4-103 18 2.5-35 17 2.5-112 17
2.4-104 18 2.5-36 17 2.5-113 17
2.4-105 18 2.5-37 17 2.5-114 17
2.4-106 18 2.5-38 17 2.5-115 17
2.4-107 18 2.5-39 17 2.5-116 17
2.4-108 18 2.5-40 17 2.5-117 17
2.4-109 18 2.5-41 17 2.5-118 17
2.4-110 18 2.5-42 17 2.5-119 17
24111 18 2.5-43 17 2.5-120 17
2.4-112 18 2.5-44 17 2.5-121 17
2.4-113 18 2.5-45 17 2.5-122 17
2.4-114 18 2.5-46 17 2.5-123 17
2.4-115 18 2.5-47 17 2.5-124 17
2.4-116 18 2.5-48 17 2.5-125 17
2.4-117 18 2.5-49 17 2.5-126 17
2.4-118 18 2.5-50 17 2.5-127 17
2.4-119 18 2.5-51 17 2.5-128 17
2.4-120 18 2.5-52 17 2.5-129 17
2.4-121 18 2.5-53 17 2.5-130 17
2.4-122 18 2.5-54 17 2.5-131 17
2.4-123 18 2.5-55 17 2.5-132 17
2.4-124 18 2.5-56 17 2.5-133 17
2.4-125 18 2.5-57 17 2.5-134 17
2.4-126 18 2.5-58 17 2.5-135 17
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2.5-136 17 2.5-213 17 2A-38 17
2.5-137 17 2.5-214 17 2A-39 17
2.5-138 17 2.5-215 17 2A-40 17
2.5-139 17 2.5-216 17 2A-41 17
2.5-140 17 2.5-217 17 2A-42 17
2.5-141 17 2.5-218 17 2A-43 17
2.5-142 17 2.5-219 17 2A-44 17
2.5-143 17 2.5-220 17 2A-45 17
2.5-144 17 2.5-221 17 2A-46 17
2.5-145 17 2.5-222 17 2A-47 17
2.5-146 17 2.5-223 17 2A-48 17
2.5-147 17 2.5-224 17 2A-49 17
2.5-148 17 2.5-225 17 2A-50 17
2.5-149 17 2.5-226 17 2A-51 17
2.5-150 17 2.5-227 17 2A-52 17
2.5-151 17 2.5-228 17 2A-53 17
2.5-152 17 2.5-229 17 2A-54 17
2.5-153 17 2.5-230 17 2A-55 17
2.5-154 17 2.5-231 17 2A-56 17
2.5-155 17 2.5-232 17 2A-57 17
2.5-156 17 2.5-233 17 2A-58 17
2.5-157 17 2.5-234 17 2A-59 17
2.5-158 17 2.5-235 17 2A-60 17
2.5-159 17 2.5-236 17 2A-61 17
2.5-160 17 2.5-237 17 2A-62 17
2.5-161 17 2.5-238 17 2A-63 17
2.5-162 17 2.5-239 17 2A-64 17
2.5-163 17 2.5-240 17 2A-65 17
2.5-164 17 2.5-241 17 2A-66 17
2.5-165 17 2.5-242 17 2A-67 17
2.5-166 17 2.5-243 17 2A-68 17
2.5-167 17 2.5-244 17 2A-69 17
2.5-168 17 2.5-245 17 2A-70 17
2.5-169 17 2.5-246 17 2A-71 17
2.5-170 17 2A-72 17
2.5-171 17 2A Tab - 2A-73 17
2.5-172 17 2A-74 17
2.5-173 17 2A-i 17 2A-75 17
2.5-174 17 2A-ii 17 2A-76 17
2.5-175 17 2A-ii 17 2A-77 17
2.5-176 17 2A-1 17 2A-78 17
2.5-177 17 2A-2 17 2A-79 17
2.5-178 17 2A-3 17 2A-80 17
2.5-179 17 2A-4 17 2A-81 17
2.5-180 17 2A-5 17 2A-82 17
2.5-181 17 2A-6 17 2A-88 17
2.5-182 17 2A-7 17

2.5-183 17 2A-8 17

2.5-184 17 2A-9 17 2B Tab -
2.5-185 17 2A-10 17

2.5-186 17 2A-11 17 2B-1 19
2.5-187 17 2A-12 17 2B-2 19
2.5-188 17 2A-13 17 2B-3 19
2.5-189 17 2A-14 17 2B-4 19
2.5-190 17 2A-15 17 2B-5 19
2.5-191 17 2A-16 17 2B-6 19
2.5-192 17 2A-17 17 2B-7 19
2.5-193 17 2A-18 17 2B-8 19
2.5-194 17 2A-19 17 2B-9 19
2.5-195 17 2A-20 17 2B-10 19
2.5-196 17 2A-21 17 2B-11 19
2.5-197 17 2A-22 17 2B-12 19
2.5-198 17 2A-23 17 2B-13 19
2.5-199 17 2A-24 17

2.5-200 17 2A-25 17 2C Tab -
2.5-201 17 2A-26 17

2.5-202 17 2A-27 17 2C-1 19
2.5-203 17 2A-28 17 2C-2 19
2.5-204 17 2A-29 17 2C-3 19
2.5-205 17 2A-30 17 2C-4 19
2.5-206 17 2A-31 17 2C-5 19
2.5-207 17 2A-32 17

2.5-208 17 2A-33 17 2D Tab -
2.5-209 17 2A-34 17

2.5-210 17 2A-35 17 2D-i 19
2.5-211 17 2A-36 17 2D-iji 19
2.5-212 17 2A-37 17 2D-iii 19
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2D-iv 19 3-xvii 17 3.1-57 17
2D-1 19 3-xviii 17 3.1-58 17
2D-2 19 3-xix 17 3.1-59 17
2D-3 19 3-xx 17 3.1-60 17
2D-4 19 3-xxi 17 3.1-61 17
2D-5 19 3-xxii 18 3.1-62 17
2D-6 19 3-xxiii 17 3.1-63 17
2D-7 19 3-xxiv 17 3.1-64 17
2D-8 19 3-xxv 17 3.1-65 17
2D-9 19 3-xxvi 17 3.1-66 17
2D-10 19 3-xxvii 17 3.1-67 17
2D-11 19 3-xxviii 19 3.1-68 17
2D-12 19 3-xxix 17 3.1-69 17
2D-13 19 3-Xxx 17 3.1-70 17
2D-14 19 3-XxXi 17 3.1-71 17
2D-15 19 3-xxxii 17 3.1-72 17
2D-16 19 3-xxxiii 17
2D-17 19 3-xxxiv 17 3.2 Tab --
2D-18 19
2D-19 19 3.1 Tab - 3.2-1 17
2D-20 19 3.2-2 17
2D-21 19 3.1-1 17 3.2-3 17
3.1-2 17 3.24 17
2E Tab - 3.1-3 17 3.2-5 17
3.1-4 17 3.2-6 17
2E-1 19 3.1-5 17 3.2-7 17
2E-2 19 3.1-6 17 3.2-8 17
3.1-7 17 3.2-9 17
2F Tab - 3.1-8 17 3.2-10 17
3.1-9 17 3.2-11 17
2F-1 19 3.1-10 19 3.2-12 18
2F-2 19 3.1-11 19 3.2-13 19
2F-3 19 3.1-12 19 3.2-14 17
2F-4 19 3.1-13 19 3.2-15 17
2F-5 19 3.1-14 19 3.2-16 17
2F-6 19 3.1-15 19 3.2-17 17
2F-7 19 3.1-16 19 3.2-18 17
2F-8 19 3.1-17 19 3.2-19 17
2F-9 19 3.1-18 19 3.2-20 17
2F-10 19 3.1-19 19 3.2-21 17
2F-11 19 3.1-20 19 3.2-22 17
2F-12 19 3.1-21 17 3.2-23 19
2F-13 19 3.1-22 17 3.2-24 17
3.1-23 17 3.2-25 17
2G Tab - 3.1-24 17 3.2-26 17
3.1-25 18 3.2-27 17
2G-i 19 3.1-26 18 3.2-28 17
2G-ii 19 3.1-27 17 3.2-29 17
2G-iii 19 3.1-28 17 3.2-30 17
2G-1 19 3.1-29 17 3.2-31 17
2G-2 19 3.1-30 17 3.2-32 17
2G-3 19 3.1-31 17 3.2-33 19
2G-4 19 3.1-32 17 3.2-34 17
2G-5 19 3.1-33 17 3.2-35 17
2G-6 19 3.1-34 17 3.2-36 17
2G-7 19 3.1-35 17 3.2-37 17
2G-8 19 3.1-36 17 3.2-38 18
2G-9 19 3.1-37 17 3.2-39 19
3.1-38 17 3.2-40 17
CHAPTER 3 TAB - 3.1-39 17 3.2-41 17
3.1-40 17 3.2-42 17
3H 17 3.1-41 17 3.2-43 17
3-ii 17 3.1-42 17 3.2-44 17
3Hiii 17 3.1-43 17 3.2-45 17
3-iv 17 3.1-44 17 3.2-46 17
3-v 17 3.1-45 17 3.2-47 19
3-vi 19 3.1-46 17
3-vii 17 3.1-47 17 3.3Tab -
3-viii 17 3.1-48 17
3-ix 17 3.1-49 17 3.3-1 19
3-x 17 3.1-50 17 3.3-2 19
3-xi 17 3.1-51 17 3.3-3 19
3-xii 17 3.1-52 17 3.3-4 19
3-xiii 17 3.1-53 17 3.3-5 19
3-xiv 17 3.1-54 17
3-xv 17 3.1-55 17
3-xvi 19 3.1-56 17
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3.4 Tab -- 3.6-14 17 3.7-22 17
3.6-15 17 3.7-23 17
3.4-1 19 3.6-16 17 3.7-24 17
3.4-2 19 3.6-17 17 3.7-25 17
3.4-3 19 3.6-18 17 3.7-26 17
3.6-19 17 3.7-27 17
3.5 Tab - 3.6-20 17 3.7-28 17
3.6-21 17 3.7-29 17
3.5-1 17 3.6-22 17 3.7-30 17
3.5-2 17 3.6-23 17 3.7-31 17
3.5-3 17 3.6-24 17 3.7-32 17
3.5-4 17 3.6-25 17 3.7-33 17
3.5-5 17 3.6-26 17 3.7-34 17
3.5-6 17 3.6-27 17 3.7-35 17
3.5-7 17 3.6-28 17 3.7-36 17
3.5-8 17 3.6-29 17 3.7-37 17
3.5-9 17 3.6-30 17 3.7-38 17
3.5-10 17 3.6-31 17 3.7-39 17
3.5-11 17 3.6-32 17 3.7-40 17
3.5-12 17 3.6-33 17 3.7-41 17
3.5-13 17 3.6-34 17 3.7-42 17
3.5-14 17 3.6-35 17 3.7-43 17
3.5-15 17 3.6-36 17 3.7-44 17
3.5-16 17 3.6-37 17 3.7-45 17
3.5-17 17 3.6-38 17 3.7-46 17
3.5-18 17 3.6-39 17 3.7-47 17
3.5-19 17 3.6-40 17 3.7-48 17
3.5-20 17 3.6-41 17 3.7-49 17
3.5-21 17 3.6-42 17 3.7-50 17
3.5-22 17 3.6-43 17 3.7-51 17
3.5-23 17 3.6-44 17 3.7-52 17
3.5-24 17 3.6-45 17 3.7-53 17
3.5-25 17 3.6-46 17 3.7-54 17
3.5-26 17 3.6-47 17 3.7-55 17
3.5-27 17 3.6-48 17 3.7-56 17
3.5-28 17 3.6-49 17 3.7-57 17
3.5-29 17 3.6-50 17 3.7-58 17
3.5-30 17 3.6-51 17 3.7-59 17
3.5-31 17 3.6-52 17 3.7-60 17
3.5-32 17 3.6-53 17 3.7-61 17
3.5-33 17 3.6-54 17 3.7-62 17
3.5-34 17 3.6-55 17 3.7-63 17
3.5-35 17 3.6-56 17 3.7-64 17
3.5-36 17 3.6-57 17 3.7-65 17
3.5-37 17 3.6-58 17 3.7-66 17
3.5-38 17 3.6-59 17 3.7-67 17
3.5-39 17 3.6-60 17 3.7-68 17
3.5-40 17 3.6-61 17 3.7-69 17
3.5-41 18 3.6-62 17 3.7-70 17
3.5-42 17 3.6-63 17 3.7-71 17
3.5-43 17 3.6-64 17 3.7-72 17
3.5-44 17 3.6-65 17 3.7-73 17
3.5-45 17 3.6-66 17 3.7-74 17
3.5-46 19 3.7-75 17
3.5-47 17 3.7 Tab - 3.7-76 17
3.5-48 18 3.7-77 17
3.5-49 17 3.7-1 17 3.7-78 17
3.5-50 17 3.7-2 17 3.7-79 17
3.5-51 17 3.7-3 17 3.7-80 17
3.5-52 17 3.7-4 17 3.7-81 17
3.5-53 18 3.7-5 17 3.7-82 17
3.7-6 17
3.6 Tab -- 3.7-7 17 TEXT VOLUME 3 -
3.7-8 17
3.6-1 17 3.7-9 17 3.8 Tab --
3.6-2 17 3.7-10 17
3.6-3 17 3.7-11 17 3.8-1 17
3.6-4 17 3.7-12 17 3.8-2 17
3.6-5 17 3.7-13 17 3.8-3 17
3.6-6 17 3.7-14 17 3.8-4 17
3.6-7 17 3.7-15 17 3.8-5 17
3.6-8 17 3.7-16 17 3.8-6 17
3.6-9 17 3.7-17 17 3.8-7 17
3.6-10 17 3.7-18 17 3.8-8 17
3.6-11 17 3.7-19 17 3.8-9 17
3.6-12 17 3.7-20 17 3.8-10 17
3.6-13 17 3.7-21 17 3.8-11 17
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3.8-12 17 3.8-89 17 3.9 Tab -
3.8-13 17 3.8-90 17

3.8-14 17 3.8-91 17 3.91 17
3.8-15 17 3.8-92 17 3.9-2 17
3.8-16 17 3.8-93 17 3.9-3 17
3.8-17 17 3.8-94 17 3.94 17
3.8-18 17 3.8-95 17 3.9-5 17
3.8-19 17 3.8-96 17 3.9-6 17
3.8-20 17 3.8-97 17 3.9-7 17
3.8-21 17 3.8-98 17 3.9-8 17
3.8-22 17 3.8-99 17 3.9-9 17
3.8-23 17 3.8-100 17 3.9-10 17
3.8-24 17 3.8-101 17 3.9-11 17
3.8-25 17 3.8-102 17 3.9-12 17
3.8-26 17 3.8-103 17 3.9-13 17
3.8-27 17 3.8-104 17 3.9-14 17
3.8-28 17 3.8-105 17 3.9-15 17
3.8-29 17 3.8-106 17 3.9-16 17
3.8-30 17 3.8-107 17 3.9-17 17
3.8-31 17 3.8-108 17 3.9-18 17
3.8-32 17 3.8-109 17 3.9-19 17
3.8-33 17 3.8-110 17 3.9-20 17
3.8-34 17 3.8-111 17 3.9-21 17
3.8-35 17 3.8-112 17 3.9-22 17
3.8-36 17 3.8-113 17 3.9-23 17
3.8-37 17 3.8-114 17 3.9-24 17
3.8-38 17 3.8-115 17 3.9-25 17
3.8-39 17 3.8-116 17 3.9-26 17
3.8-40 17 3.8-117 17 3.9-27 17
3.8-41 17 3.8-118 17 3.9-28 17
3.8-42 17 3.8-119 17 3.9-29 17
3.8-43 17 3.8-120 17 3.9-30 17
3.8-44 17 3.8-121 17 3.9-31 17
3.8-45 17 3.8-122 17 3.9-32 17
3.8-46 17 3.8-123 17 3.9-33 17
3.8-47 17 3.8-124 17 3.9-34 17
3.8-48 17 3.8-125 17 3.9-35 17
3.8-49 17 3.8-126 17 3.9-36 17
3.8-50 17 3.8-127 17 3.9-37 17
3.8-51 17 3.8-128 17 3.9-38 17
3.8-52 17 3.8-129 17 3.9-39 17
3.8-53 17 3.8-130 17 3.9-40 17
3.8-54 17 3.8-131 17 3.9-41 17
3.8-55 17 3.8-132 17 3.9-42 17
3.8-56 17 3.8-133 17 3.9-43 17
3.8-57 17 3.8-134 17 3.9-44 17
3.8-58 17 3.8-135 17 3.9-45 17
3.8-59 17 3.8-136 17 3.9-46 17
3.8-60 17 3.8-137 17 3.9-47 17
3.8-61 17 3.8-138 17 3.9-48 17
3.8-62 17 3.8-139 17 3.9-49 17
3.8-63 17 3.8-140 17 3.9-50 17
3.8-64 17 3.8-141 17 3.9-51 17
3.8-65 17 3.8-142 17 3.9-52 17
3.8-66 17 3.8-143 17 3.9-53 17
3.8-67 17 3.8-144 17 3.9-54 17
3.8-68 17 3.8-145 17 3.9-55 17
3.8-69 17 3.8-146 17 3.9-56 17
3.8-70 17 3.8-147 17 3.9-57 17
3.8-71 17 3.8-148 17 3.9-58 17
3.8-72 17 3.8-149 17 3.9-59 17
3.8-73 17 3.8-150 17 3.9-60 17
3.8-74 17 3.8-151 17 3.9-61 17
3.8-75 17 3.8-152 17 3.9-62 17
3.8-76 17 3.8-153 17 3.9-63 17
3.8-77 17 3.8-154 17 3.9-64 17
3.8-78 17 3.8-155 17 3.9-65 17
3.8-79 17 3.8-156 17 3.9-66 17
3.8-80 17 3.8-157 17 3.9-67 17
3.8-81 17 3.8-158 17 3.9-68 17
3.8-82 17 3.8-159 17 3.9-69 17
3.8-83 17 3.8-160 17 3.9-70 17
3.8-84 17 3.8-161 17 3.9-71 17
3.8-85 17 3.8-162 17 3.9-72 17
3.8-86 17 3.8-163 17 3.9-73 17
3.8-87 17 3.8-164 17 3.9-74 17
3.8-88 17 3.9-75 17
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3.9-76 17 3.9-153 17 3.9-228 17
3.9-77 17 3.9-154 17 3.9-229 17
3.9-78 17 3.9-155 17 3.9-230 17
3.9-79 17 3.9-156 17 3.9-231 17
3.9-80 17 3.9-157 17 3.9-232 17
3.9-81 17 3.9-158 17 3.9-233 17
3.9-82 17 3.9-159 17 3.9-234 17
3.9-83 17 3.9-160 17 3.9-235 17
3.9-84 19 3.9-161 17 3.9-236 17
3.9-85 17 3.9-162 17 3.9-237 17
3.9-86 17 3.9-163 17 3.9-238 17
3.9-87 17 3.9-164 17 3.9-239 17
3.9-88 17 3.9-165 17 3.9-240 17
3.9-89 17 3.9-166 17 3.9-241 17
3.9-90 17 3.9-167 17 3.9-242 17
3.9-91 17 3.9-168 17 3.9-243 17
3.9-92 17 3.9-169 17 3.9-244 17
3.9-93 17 3.9-170 17 3.9-245 17
3.9-94 17 3.9-171 19 3.9-246 17
3.9-95 17 3.9-172 17 3.9-247 17
3.9-96 17 3.9-173 17 3.9-248 17
3.9-97 17 3.9-174 19 3.9-249 17
3.9-98 17 3.9-175 19 3.9-250 17
3.9-99 17 3.9-176 17 3.9-251 17
3.9-100 17 3.9-177 17 3.9-252 17
3.9-101 17 3.9-178 17 3.9-253 17
3.9-102 17 3.9-179 17 3.9-254 17
3.9-103 17 3.9-180 17 3.9-255 17
3.9-104 17 3.9-181 17 3.9-256 17
3.9-105 17 3.9-182 17 3.9-257 17
3.9-106 17 3.9-183 17 3.9-258 17
3.9-107 17 3.9-184 17 3.9-259 17
3.9-108 17 3.9-185 17 3.9-260 17
3.9-109 17 3.9-186 17

3.9-110 17 3.9-187 17 3.9A Tab

3.9-111 17 3.9-188 17

3.9-112 17 3.9-189 17 3.9A 19
3.9-113 17 3.9-190 17 3.9Aii 19
3.9-114 17 3.9-191 17 3.9A-iii 19
3.9-115 17 3.9-192 17 3.9A-1 19
3.9-116 17 3.9-193 17 3.9A-2 19
3.9-117 17 3.9-194 17 3.9A-3 19
3.9-118 17 3.9-195 17 3.9A4 19
3.9-119 17 3.9-196 17 3.9A-5 19
3.9-120 17 3.9-197 17 3.9A-6 19
3.9-121 17 3.9-198 17 3.9A-7 19
3.9-122 17 3.9-199 17 3.9A-8 19
3.9-123 17 3.9-200 17 3.9A-9 19
3.9-124 17 3.9-201 17 3.9A-10 19
3.9-125 17 3.9-202 17 3.9A-11 19
3.9-126 17 3.9-203 17 3.9A-12 19
3.9-127 17 3.9-204 17 3.9A-13 19
3.9-128 17 3.9-205 17 3.9A-14 19
3.9-129 17 3.9-206 17 3.9A-15 19
3.9-130 17 3.9-207 17 3.9A-16 19
3.9-131 17 3.9-208 19 3.9A-17 19
3.9-132 17 3.9-209 19 3.9A-18 19
3.9-133 17 3.9-208 17 3.9A-19 19
3.9-134 17 3.9-209 17 3.9A-20 19
3.9-135 17 3.9-210 17 3.9A-21 19
3.9-136 17 3.9-211 17 3.9A-22 19
3.9-137 17 3.9-212 17 3.9A-23 19
3.9-138 17 3.9-213 17 3.9A-24 19
3.9-139 17 3.9-214 17 3.9A-25 19
3.9-140 17 3.9-215 17 3.9A-26 19
3.9-141 17 3.9-216 17 3.9A-27 19
3.9-142 17 3.9-217 17 3.9A-28 19
3.9-143 17 3.9-218 17 3.9A-29 19
3.9-144 17 3.9-219 17 3.9A-30 19
3.9-145 17 3.9-220 17 3.9A-31 19
3.9-146 17 3.9-221 17 3.9A-32 19
3.9-147 17 3.9-222 17 3.9A-33 19
3.9-148 17 3.9-223 17 3.9A-34 19
3.9-149 17 3.9-224 17 3.9A-35 19
3.9-150 17 3.9-225 17 3.9A-36 19
3.9-151 17 3.9-226 17

3.9-152 17 3.9-227 17
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3A-30 19 3B.7-3 19
3.10 Tab -- 3B.7-4 19
3B Tab -- 3B.7-5 19
3.10-1 19 3B.7-6 19
3.10-2 19 3B-i 19 3B.7-7 19
3.10-3 19 3B-ii 19 3B.7-8 19
3.10-4 19 3B-iii 19 3B.8-1 19
3.10-5 19 3B-iv 19 3B.8-2 19
3.10-6 19 3B-v 19 3B.8-3 19
3.10-7 19 3B-vi 19 3B.8-4 19
3.10-8 19 3B-vii 19 3B.8-5 19
3.10-9 19 3B-viii 19 3B.8-6 19
3.10-10 19 3B-ix 19 3B.8-7 19
3.10-11 19 3B-x 19 3B.8-8 19
3.10-12 19 3B-xi 19 3B.8-9 19
3.10-13 19 3B-xii 19 3B.8-10 19
3.10-14 19 3B-xiii 19 3B.8-11 19
3.10-15 19 3B-xiv 19 3B.8-12 19
3B-xv 19 3B.8-13 19
3.11 Tab - 3B-xvi 19 3B.8-14 19
3B-xvii 19 3B.8-15 19
3.11-1 19 3B-xviii 19 3B.8-16 19
3.11-2 19 3B-xix 19 3B.8-17 19
3.11-3 19 3B-xx 19 3B.8-18 19
3.11-4 19 3B-xxi 19 3B.8-19 19
3.11-5 19 3B-xxii 19 3B.8-20 19
3.11-6 19 3B.1-1 19 3B.8-21 19
3.11-7 19 3B.1-2 19 3B.8-22 19
3.11-8 19 3B.1-3 19 3B.8-23 19
3.11-9 19 3B.1-4 19 3B.8-24 19
3.11-10 19 3B.1-5 19 3B.8-25 19
3.11-11 19 3B.2-1 19 3B.8-26 19
3.11-12 19 3B.2-2 19 3B.8-27 19
3.11-13 19 3B.2-3 19 3B.8-28 19
3.11-14 19 3B.24 19 3B.8-29 19
3.11-15 19 3B.2-5 19 3B.9-1 19
3.11-16 19 3B.2-6 19 3B.9-2 19
3.11-17 19 3B.2-7 19 3B.9-3 19
3.11-18 19 3B.2-8 19 3B.94 19
3.11-19 19 3B.2-9 19 3B.9-5 19
3.11-20 19 3B.2-10 19 3B.9-6 19
3B.2-11 19 3B.9-7 19
3A Tab - 3B.2-12 19 3B.9-8 19
3B.2-13 19 3B.9-9 19
3A-i 19 3B.3-1 19 3B.9-10 19
3A-ii 19 3B.3-2 19 3B.10-1 19
3A-iii 19 3B.3-3 19 3B.10-2 19
3A-iv 19 3B.3-4 19 3B.10-3 19
3A-1 19 3B.3-5 19 3B.10-4 19
3A-2 19 3B.3-6 19 3B.10-5 19
3A-3 19 3B.3-7 19 3B.10-6 19
3A-4 19 3B.3-8 19 3B.10-7 19
3A-5 19 3B.3-9 19 3B.10-8 19
3A-6 19 3B.3-10 19 3B.10-9 19
3A-7 19 3B.3-11 19 3B.10-11 19
3A-8 19 3B.4-1 19 3B.11-11 19
3A-9 19 3B.4-2 19 3B.10-12 19
3A-10 19 3B.4-3 19 3B.10-13 19
3A-11 19 3B.4-4 19 3B.10-14 19
3A-12 19 3B.4-5 19 3B.10-15 19
3A-13 19 3B.4-6 19 3B.10-16 19
3A-14 19 3B.4-7 19 3B.10-17 19
3A-15 19 3B.5-1 19 3B.10-18 19
3A-16 19 3B.5-2 19 3B.10-19 19
3A-17 19 3B.5-3 19 3B.10-20 19
3A-18 19 3B.5-4 19 3B.10-21 19
3A-19 19 3B.5-5 19 3B.10-22 19
3A-20 19 3B.6-1 19 3B.10-23 19
3A-21 19 3B.6-2 19 3B.10-24 19
3A-22 19 3B.6-3 19 3B.10-25 19
3A-23 19 3B.6-4 19 3B.10-26 19
3A-24 19 3B.6-5 19 3B.10-27 19
3A-25 19 3B.6-6 19 3B.10-28 19
3A-26 19 3B.6-7 19 3B.10-29 19
3A-27 19 3B.6-8 19 3B.10-30 19
3A-28 19 3B.7-1 19 3B.10-31 19
3A-29 19 3B.7-2 19 3B.10-32 19
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3B.10-33 19 3B.17-5 19 3F-9 19
3B.10-34 19 3B.17-6 19

3B.10-35 19 3B.17-7 19 3G Tab --
3B.10-36 19 3B.17-8 19

3B.10-37 19 3B.17-9 19 3G-i 19
3B.10-38 19 3B.17-10 19 3G-ii 19
3B.10-39 19 3B.17-11 19 3G-iii 19
3B.10-40 19 3G-1 19
3B.10-41 19 3C Tab - 3G-2 19
3B.10-42 19 3G-3 19
3B.10-43 19 3C-i 19 3G-4 19
3B.10-44 19 3C-ii 19 3G-5 19
3B.10-45 19 3C-Hiii 19 3G-6 19
3B.10-46 19 3C-iv 19 3G-7 19
3B.10-47 19 3C.1-1 19 3G-8 19
3B.10-48 19 3C.1-2 19 3G-9 19
3B.10-49 19 3C.2-1 19 3G-10 19
3B.10-50 19 3C.2-2 19 3G-11 19
3B.11-1 19 3C.2-3 19 3G-12 19
3B.11-2 19 3C.24 19 3G-13 19
3B.11-3 19 3C.2-5 19 3G-14 19
3B.11-4 19 3C.2-6 19 3G-15 19
3B.11-5 19 3C.2-7 19 3G-16 19
3B.11-6 19 3C.2-8 19 3G-17 19
3B.11-7 19 3C.2-9 19 3G-18 19
3B.11-8 19 3C.2-10 19 3G-19 19
3B.11-9 19 3C.2-11 19 3G-20 19
3B.11-10 19 3C.3-1 19 3G-21 19
3B.11-11 19 3C.3-2 19 3G-22 19
3B.11-12 19 3C.3-3 19 3G-23 19
3B.11-13 19 3C.34 19 3G-24 19
3B.11-14 19 3C.3-5 19 3G-25 19
3B.11-15 19 3C.3-6 19 3G-26 19
3B.11-16 19 3C.3-7 19 3G-27 19
3B.11-17 19 3C.3-8 19 3G-28 19
3B.11-18 19 3C.3-9 19 3G-29 19
3B.11-19 19 3C.3-10 19

3B.11-20 19 3C.3-11 19 3H Tab -
3B.11-21 19 3C.3-12 19

3B.11-22 19 3C.3-13 19 3H-1 19
3B.12-1 19 3C.3-14 19 3H-2 19
3B.12-2 19 3C.3-15 19 3H-3 19
3B.12-3 19 3C.3-16 19

3B.13-1 19 3C.3-17 19 TEXT VOLUME 4 -
3B.13-2 19 3C.3-18 19

3B.13-3 19 3C.3-19 19 CHAPTER 4 TAB -
3B.13-4 19 3C.3-20 19

3B.13-5 19 3C.3-21 19 4-i 19
3B.13-6 19 3C.3-22 19 4-ii 19
3B.13-7 19 3C.4-1 19 4-iii 19
3B.13-8 19 3C.4-2 19 4-iv 17
3B.13-9 19 3C.4-3 19 4-v 17
3B.13-10 19 3C.4-4 19 4-vi 19
3B.13-11 19 4-vii 19
3B.13-12 19 3D Tab - 4-viii 19
3B.13-13 19 4-ix 17
3B.13-14 19 3D-i 19 4-x 17
3B.13-15 19 3D-ii 19 4-xi 17
3B.13-16 19 3D-iii 19 4-xii 17
3B.13-17 19 3D-iv 19 4-xiii 17
3B.13-18 19

3B.13-19 19 Appendix 3E -- 4.1 Tab --
3B.13-20 19

3B.13-21 19 Deleted 411 19
3B.14-1 19 4.1-2 19
3B.15-1 19 3F Tab - 4.1-3 19
3B.15-2 19 4.1-4 19
3B.15-3 19 3F-i 19

3B.15-4 19 3F-ii 19 4.2 Tab -
3B.15-5 19 3F-1 19

3B.15-6 19 3F-2 19 4.2-1 17
3B.16-1 19 3F-3 19 4.2-2 17
3B.16-2 19 3F-4 19 4.2-3 17
3B.17-1 19 3F-5 19 4.2-4 17
3B.17-2 19 3F-6 19 4.2-5 17
3B.17-3 19 3F-7 19 4.2-6 17
3B.17-4 19 3F-8 19 4.2-7 17
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4.2-8 17 4.2-85 19 4.3-4 19
4.2-9 17 4.2-86 19 4.3-5 19
4.2-10 19 4.2-87 19 4.3-6 19
4.2-11 17 4.2-88 19 4.3-7 19
4.2-12 17 4.2-89 19 4.3-8 19
4.2-13 17 4.2-90 19 4.3-9 19
4.2-14 17 4.2-91 19 4.3-10 19
4.2-15 17 4.2-92 19 4.3-11 19
4.2-16 17 4.2-93 19 4.3-12 19
4.2-17 17 4.2-94 19 4.3-13 19
4.2-18 17 4.2-95 19 4.3-14 19
4.2-19 17 4.2-96 19 4.3-15 19
4.2-20 17 4.2-97 17 4.3-16 19
4.2-21 17 4.2-98 17 4.3-17 19
4.2-22 17 4.2-99 17 4.3-18 19
4.2-23 17 4.2-100 17 4.3-19 19
4.2-24 17 4.2-101 17 4.3-20 19
4.2-25 17 4.2-102 17 4.3-21 19
4.2-26 17 4.2-103 17 4.3-22 19
4.2-27 17 4.2-104 17 4.3-23 19
4.2-28 17 4.2-105 17 4.3-24 19
4.2-29 17 4.2-106 17 4.3-25 19
4.2-30 17 4.2-107 17 4.3-26 19
4.2-31 17 4.2-108 17 4.3-27 19
4.2-32 17 4.2-109 17 4.3-28 19
4.2-33 17 4.2-110 17 4.3-29 19
4.2-34 17 4.2-111 17 4.3-30 19
4.2-35 17 4.2-112 17 4.3-31 19
4.2-36 17 4.2-113 17 4.3-32 19
4.2-37 17 4.2-114 17 4.3-33 19
4.2-38 17 4.2-115 17 4.3-34 19
4.2-39 17 4.2-116 17 4.3-35 19
4.2-40 17 4.2-117 17 4.3-36 19
4.2-41 17 4.2-118 17 4.3-37 19
4.2-42 17 4.2-119 17 4.3-38 19
4.2-43 17 4.2-120 17 4.3-39 19
4.2-44 17 4.2-121 17 4.3-40 19
4.2-45 17 4.2-122 17 4.3-41 19
4.2-46 17 4.2-123 17 4.3-42 19
4.2-47 17 4.2-124 17 4.3-43 19
4.2-48 17 4.2-125 17 4.3-44 19
4.2-49 17 4.2-126 17 4.3-45 19
4.2-50 17 4.2-127 17 4.3-46 19
4.2-51 17 4.2-128 17 4.3-47 19
4.2-52 17 4.2-129 17 4.3-48 19
4.2-53 17 4.2-130 17 4.3-49 19
4.2-54 17 4.2-131 17 4.3-50 19
4.2-55 17 4.2-132 17 4.3-51 19
4.2-56 17 4.2-133 17 4.3-52 19
4.2-57 17 4.2-134 17 4.3-53 19
4.2-58 17 4.2-135 18 4.3-54 19
4.2-59 19 4.2-136 17 4.3-55 19
4.2-60 19 4.2-137 17 4.3-56 19
4.2-61 19 4.2-138 17 4.3-57 19
4.2-62 19 4.2-139 17 4.3-58 19
4.2-63 19 4.2-140 17 4.3-59 19
4.2-64 19 4.2-141 17 4.3-60 19
4.2-65 19 4.2-142 17 4.3-61 19
4.2-66 19 4.2-143 17 4.3-62 19
4.2-67 19 4.2-144 17 4.3-63 19
4.2-68 19 4.2-145 17 4.3-64 19
4.2-69 19 4.2-146 17 4.3-65 19
4.2-70 19 4.2-147 17 4.3-66 19
4.2-71 19 4.2-148 17 4.3-67 19
4.2-72 19 4.2-149 17 4.3-68 19
4.2-73 19 4.2-150 17 4.3-69 19
4.2-74 19 4.2-151 17 4.3-70 19
4.2-75 19 4.2-152 17 4.3-71 19
4.2-76 19 4.2-153 17 4.3-72 19
4.2-77 19 4.2-154 17 4.3-73 19
4.2-78 19 4.2-155 17 4.3-74 19
4.2-79 19 4.3-75 19
4.2-80 19 4.3 Tab - 4.3-76 19
4.2-81 19 4.3-77 19
4.2-82 19 4.3-1 19 4.3-78 19
4.2-83 19 4.3-2 19 4.3-79 19
4.2-84 19 4.3-3 19 4.3-80 19
June 2017 -12- Revision 19
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Page No Revision Page No. Revision Page No. Revision
4.3-81 19 4.4-68 17 5-xxvii 17
4.3-82 19 4.4-69 17 5-xxviii 17
4.3-83 19 4.4-70 17
4.3-84 19 4.4-71 17 5.1 Tab -
4.3-85 19 4.4-72 17
4.3-86 19 4.4-73 17 5.1-1 18
4.3-87 19 4.4-74 17 5.1-2 18
4.4-75 17 5.1-3 18
4.4 Tab - 4.4-76 17 5.1-4 18
4.4-77 17 5.1-5 18
4.4-1 17 4.4-78 17 5.1-6 18
4.4-2 17 4.4-79 17 5.1-7 18
4.4-3 17 4.4-80 17 5.1-8 18
4.4-4 17 4.4-81 17 5.1-9 18
4.4-5 17 4.4-82 17 5.1-10 18
4.4-6 17 4.4-83 17 5.1-11 18
4.4-7 17 4.4-84 17 5.1-12 18
4.4-8 17 5.1-13 18
4.4-9 17 4.5 Tab - 5.1-14 18
4.4-10 17 5.1-15 18
4.4-11 17 4.5-1 19 5.1-16 18
4.4-12 17 4.5-2 19 5.1-17 18
4.4-13 17 4.5-3 19 5.1-18 18
4.4-14 17 4.5-4 19 5.1-19 18
4.4-15 17 4.5-5 19 5.1-20 18
4.4-16 17 4.5-6 19 5.1-21 18
4.4-17 17 4.5-7 19 5.1-22 18
4.4-18 17 4.5-8 19 5.1-23 18
4.4-19 17 4.5-9 19 5.1-24 18
4.4-20 17 4.5-10 19 5.1-25 18
4.4-21 17 4.5-11 19 5.1-26 18
4.4-22 17 4.5-12 19 5.1-27 18
4.4-23 17 4.5-13 19 5.1-28 18
4.4-24 17 4.5-14 19 5.1-29 18
4.4-25 17 4.5-15 19 5.1-30 18
4.4-26 17 4.5-16 19 5.1-31 18
4.4-27 17 4.5-17 19 5.1-32 18
4.4-28 17 5.1-33 18
4.4-29 17 4.6 Tab - 5.1-34 18
4.4-30 17 5.1-35 18
4.4-31 17 4.6-1 19 5.1-36 18
4.4-32 17 4.6-2 19 5.1-37 18
4.4-33 17 4.6-3 19 5.1-38 18
4.4-34 17 4.6-4 19 5.1-39 18
4.4-35 17 5.1-40 18
4.4-36 17 4A Tab - 5.1-41 18
4.4-37 17 5.1-42 18
4.4-38 17 Deleted 5.1-43 18
4.4-39 17 5.1-44 18
4.4-40 17 CHAPTER 5 TAB - 5.1-45 18
4.4-41 17 5.1-46 18
4.4-42 17 5-i 18 5.1-47 18
4.4-43 17 5-ii 18 5.1-48 18
4.4-44 17 5-iii 17 5.1-49 18
4.4-45 17 5-iv 17 5.1-50 18
4.4-46 17 5-v 17 5.1-51 18
4.4-47 17 5-vi 17 5.1-52 18
4.4-48 17 5-vii 17 5.1-53 18
4.4-49 17 5-viii 18 5.1-54 18
4.4-50 17 5-ix 18 5.1-55 18
4.4-51 17 5-x 18 5.1-56 18
4.4-52 17 5-xi 18 5.1-57 18
4.4-53 17 5-xii 18 5.1-58 18
4.4-54 17 5-xiii 18 5.1-59 18
4.4-55 17 5-xiv 18 5.1-60 18
4.4-56 17 5-xv 18 5.1-61 18
4.4-57 17 5-xvi 17 5.1-62 18
4.4-58 17 5-xvii 17 5.1-63 18
4.4-59 17 5-xviii 17 5.1-64 18
4.4-60 17 5-xix 17 5.1-65 18
4.4-61 17 5-xx 18 5.1-66 18
4.4-62 17 5-xxi 18 5.1-67 18
4.4-63 17 5-xxii 17 5.1-68 18
4.4-64 17 5-xxiii 17 5.1-69 18
4.4-65 17 5-xxiv 17 5.1-70 18
4.4-66 17 5-xxv 18 5.1-71 18
4.4-67 17 5-xxvi 17 5.1-72 18
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Page No. Revision Page No. Revision Page No. Revision
5.1-73 18 5.2-71 18 5.2-148 18
5.1-74 18 5.2-72 18 5.2-149 18
5.1-75 18 5.2-73 18 5.2-150 18
5.1-76 18 5.2-74 18 5.2-151 18
5.2-75 18 5.2-152 18
5.2 Tab - 5.2-76 18 5.2-153 18
5.2-77 18 5.2-154 18
5.2-1 13 5.2-78 18 5.2-155 18
5.2-2 18 5.2-79 18 5.2-156 18
5.2-3 18 5.2-80 18 5.2-157 18
5.2-4 16 5.2-81 18 5.2-158 18
5.2-5 15 5.2-82 18 5.2-159 18
5.2-6 13 5.2-83 18 5.2-160 18
5.2-7 13 5.2-84 18 5.2-161 18
5.2-8 13 5.2-85 18 5.2-162 18
5.2-9 13 5.2-86 18 5.2-163 18
5.2-10 19 5.2-87 18 5.2-164 18
5.2-11 13 5.2-88 18 5.2-165 18
5.2-12 19 5.2-89 18 5.2-166 18
5.2-13 15 5.2-90 18 5.2-167 18
5.2-14 15 5.2-91 18 5.2-168 18
5.2-15 13 5.2-92 18 5.2-169 18
5.2-16 15 5.2-93 18 5.2-170 18
5.2-17 15 5.2-94 18 5.2-171 18
5.2-18 15 5.2-95 18 5.2-172 18
5.2-19 15 5.2-96 18 5.2-173 18
5.2-20 18 5.2-97 18 5.2-174 18
5.2-21 18 5.2-98 18 5.2-175 18
5.2-22 19 5.2-99 18 5.2-176 18
5.2-23 18 5.2-100 18 5.2-177 18
5.2-24 18 5.2-101 18 5.2-178 18
5.2-25 18 5.2-102 18 5.2-179 18
5.2-26 18 5.2-103 18 5.2-180 18
5.2-27 18 5.2-104 18 5.2-181 18
5.2-28 18 5.2-105 18 5.2-182 18
5.2-29 18 5.2-106 18 5.2-183 18
5.2-30 18 5.2-107 18 5.2-184 18
5.2-31 18 5.2-108 18 5.2-185 18
5.2-32 18 5.2-109 18 5.2-186 18
5.2-33 18 5.2-110 18 5.2-187 18
5.2-34 18 5.2-111 18 5.2-188 18
5.2-35 18 5.2-112 18 5.2-189 18
5.2-36 18 5.2-113 18 5.2-190 18
5.2-37 18 5.2-114 18 5.2-191 18
5.2-38 18 5.2-115 18 5.2-192 18
5.2-39 18 5.2-116 18 5.2-193 18
5.2-40 18 5.2-117 18 5.2-194 18
5.2-41 18 5.2-118 18 5.2-195 18
5.2-42 18 5.2-119 18 5.2-196 18
5.2-43 18 5.2-120 18 5.2-197 18
5.2-44 18 5.2-121 18 5.2-198 18
5.2-45 18 5.2-122 18 5.2-199 18
5.2-46 18 5.2-123 18 5.2-200 18
5.2-47 18 5.2-124 18 5.2-201 18
5.2-48 18 5.2-125 18 5.2-202 18
5.2-49 18 5.2-126 18 5.2-203 18
5.2-50 18 5.2-127 18 5.2-204 18
5.2-51 18 5.2-128 18 5.2-205 18
5.2-52 18 5.2-129 18 5.2-206 18
5.2-53 18 5.2-130 18 5.2-207 18
5.2-54 18 5.2-131 18 5.2-208 18
5.2-55 18 5.2-132 18 5.2-209 18
5.2-56 18 5.2-133 18 5.2-210 18
5.2-57 18 5.2-134 18 5.2-211 18
5.2-58 18 5.2-135 18 5.2-212 18
5.2-59 18 5.2-136 18 5.2-213 18
5.2-60 18 5.2-137 18 5.2-214 18
5.2-61 18 5.2-138 18 5.2-215 18
5.2-62 18 5.2-139 18 5.2-216 18
5.2-63 18 5.2-140 18 5.2-217 18
5.2-64 18 5.2-141 18 5.2-218 18
5.2-65 18 5.2-142 18 5.2-219 18
5.2-66 18 5.2-143 18 5.2-220 18
5.2-67 18 5.2-144 18 5.2-221 18
5.2-68 18 5.2-145 18 5.2-222 18
5.2-69 18 5.2-146 18 5.2-223 18
5.2-70 18 5.2-147 18 5.2-224 18
June 2017 -14- Revision 19
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Page No. Revision Page No. Revision Page No. Revision
5.2-225 18 5.3-74 17 5.4-54 17
5.3-75 17 5.4-55 17
5.3 Tab -- 5.3-76 17 5.4-56 17
5.3-77 17 5.4-57 17
5.3-1 17 5.3-78 17 5.4-58 17
5.3-2 17 5.3-79 17 5.4-59 17
5.3-3 17 5.3-80 17 5.4-60 17
5.3-4 17 5.3-81 17 5.4-61 17
5.3-5 17 5.3-82 17 5.4-62 17
5.3-6 17 5.3-83 17 5.4-63 17
5.3-7 17 5.3-84 17 5.4-64 17
5.3-8 17 5.3-85 17 5.4-65 17
5.3-9 17 5.3-86 17 5.4-66 17
5.3-10 17 5.3-87 17 5.4-67 17
5.3-11 17 5.3-88 17 5.4-68 17
5.3-12 17 5.3-89 17 5.4-69 17
5.3-13 17 5.3-90 17 5.4-70 17
5.3-14 17 5.3-91 17 5.4-71 17
5.3-15 17 5.3-92 17 5.4-72 17
5.3-16 17 5.4-73 17
5.3-17 17 TEXT VOLUME 5 -- 5.4-74 17
5.3-18 17 5.4-75 17
5.3-19 17 5.4 Tab - 5.4-76 17
5.3-20 17 5.4-77 17
5.3-21 17 5.4-1 17 5.4-78 17
5.3-22 17 5.4-2 17 5.4-79 17
5.3-23 17 5.4-3 17 5.4-80 17
5.3-24 17 5.4-4 17 5.4-81 17
5.3-25 17 5.4-5 17 5.4-82 17
5.3-26 17 5.4-6 17 5.4-83 17
5.3-27 17 5.4-7 17 5.4-84 17
5.3-28 17 5.4-8 17 5.4-85 17
5.3-29 17 5.4-9 17 5.4-86 17
5.3-30 17 5.4-10 17 5.4-87 17
5.3-31 17 5.4-11 17 5.4-88 17
5.3-32 17 5.4-12 17 5.4-89 17
5.3-33 17 5.4-13 17 5.4-90 17
5.3-34 17 5.4-14 17 5.4-91 17
5.3-35 19 5.4-15 17 5.4-92 17
5.3-36 19 5.4-16 17 5.4-93 17
5.3-37 17 5.4-17 17 5.4-94 17
5.3-38 17 5.4-18 17 5.4-95 17
5.3-39 17 5.4-19 17 5.4-96 17
5.3-40 17 5.4-20 17 5.4-97 17
5.3-41 17 5.4-21 17 5.4-98 17
5.3-42 17 5.4-22 17 5.4-99 17
5.3-43 17 5.4-23 17 5.4-100 17
5.3-44 17 5.4-24 17 5.4-101 17
5.3-45 17 5.4-25 17 5.4-102 17
5.3-46 17 5.4-26 17 5.4-103 17
5.3-47 17 5.4-27 17 5.4-104 17
5.3-48 17 5.4-28 17 5.4-105 17
5.3-49 17 5.4-29 17 5.4-106 17
5.3-50 17 5.4-30 17 5.4-107 17
5.3-51 17 5.4-31 17 5.4-108 17
5.3-52 17 5.4-32 17 5.4-109 17
5.3-53 17 5.4-33 17 5.4-110 17
5.3-54 17 5.4-34 17 5.4-111 17
5.3-55 17 5.4-35 17 5.4-112 17
5.3-56 18 5.4-36 17 5.4-113 17
5.3-57 17 5.4-37 17 5.4-114 17
5.3-58 17 5.4-38 17 5.4-115 17
5.3-59 17 5.4-39 17 5.4-116 17
5.3-60 17 5.4-40 17 5.4-117 17
5.3-61 17 5.4-41 17 5.4-118 17
5.3-62 17 5.4-42 17 5.4-119 17
5.3-63 17 5.4-43 17 5.4-120 17
5.3-64 17 5.4-44 17 5.4-121 17
5.3-65 17 5.4-45 17 5.4-122 17
5.3-66 17 5.4-46 17 5.4-123 17
5.3-67 17 5.4-47 17 5.4-124 17
5.3-68 17 5.4-48 17 5.4-125 17
5.3-69 17 5.4-49 17 5.4-126 17
5.3-70 17 5.4-50 17 5.4-127 17
5.3-71 17 5.4-51 17 5.4-128 17
5.3-72 17 5.4-52 17 5.4-129 17
5.3-73 17 5.4-53 17 5.4-130 17
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5.4-131 17 5B-1 19 6-xvii 17
5.4-132 17 5B-2 19 6-xviii 17
5.4-133 17 5B-3 19 6-xix 17
5.4-134 17 5B-4 19 6-xx 17
5.4-135 17 5B-5 19 6-xxi 19
5.4-136 17 5B-6 19 6-xxii 19
5.4-137 17 5B-7 19 6-xxiii 19
5.4-138 17 5B-8 19 6-xxiv 19
5.4-139 17 5B-9 19 6-xxv 19
5.4-140 17 5B-10 19 6-xxVi 19
5.4-141 17 6-xxvii 19
5.4-142 17 Appendix 5C Title Page - 6-xxviii 19
5.4-143 17
5.4-144 17 5C-i 19 6.1 Tab -
5.4-145 17 5C-1 19
5.4-146 17 5C-2 19 6.1-1 19
5.4-147 17 5C-3 19 6.1-2 19
5.4-148 17 5C-4 19 6.1-3 19
5.4-149 17 5C-5 19 6.1-4 19
5.4-150 17 5C-6 19 6.1-5 19
5.4-151 17 5C-7 19 6.1-6 19
5.4-152 17 5C-8 19 6.1-7 19
5.4-153 17 5C-9 19 6.1-8 19
5.4-154 17 5C-10 19 6.1-9 19
5.4-155 17 5C-11 19 6.1-10 19
5.4-156 17 5C-12 19 6.1-11 19
5.4-157 17 5C-13 19 6.1-12 19
5.4-158 17 5C-14 19 6.1-13 19
5.4-159 17 5C-15 19 6.1-14 19
5.4-160 17 5C-16 19
5.4-161 17 5C-17 19 6.2.1 Tab --
5.4-162 17 5C-18 19
5.4-163 17 5C-19 19 6.2.1-1 17
5.4-164 17 6.2.1-2 17
5.4-165 17 Appendix 5D Title Page - 6.2.1-3 17
5.4-166 17 6.2.1-4 17
5.4-167 17 5D-i 19 6.2.1-5 17
5.4-168 18 5D-ii 19 6.2.1-6 17
5.4-169 18 5D-1 19 6.2.1-7 17
5.4-170 18 5D-2 19 6.2.1-8 17
5.4-171 18 5D-3 19 6.2.1-9 17
5.4-172 18 5D-4 19 6.2.1-10 17
5.4-173 18 5D-5 19 6.2.1-11 17
5.4-174 18 5D-6 19 6.2.1-12 17
5D-7 19 6.2.1-13 17
5A Tab - 6.2.1-14 17
Appendix 5E Title Page - 6.2.1-15 17
Appendix 5A Title Page - 6.2.1-16 17
5E-i 19 6.2.1-17 17
5A-i 19 5E-ii 19 6.2.1-18 17
5A-1 19 5E-1 19 6.2.1-19 17
5A-2 19 5E-2 19 6.2.1-20 17
5A-3 19 5E-3 19 6.2.1-21 17
5A-4 19 5E-4 19 6.2.1-22 17
5A-5 19 5E-5 19 6.2.1-23 17
5A-6 19 5E-6 19 6.2.1-24 17
5A-7 19 5E-7 19 6.2.1-25 17
5A-8 19 5E-8 19 6.2.1-26 17
5A-9 19 6.2.1-27 17
5A-10 19 CHAPTER 6 TAB - 6.2.1-28 17
5A-11 19 6.2.1-29 17
5A-12 19 6-i 17 6.2.1-30 17
5A-13 19 B-ii 17 6.2.1-31 17
5A-14 19 6-iii 19 6.2.1-32 17
5A-15 19 6-iv 18 6.2.1-33 17
5A-16 19 6-v 19 6.2.1-34 17
5A-17 19 6-vi 19 6.2.1-35 17
5A-18 19 6-vii 18 6.2.1-36 17
5A-19 19 6-viii 17 6.2.1-37 17
5A-20 19 6-ix 17 6.2.1-38 17
5A-21 19 6-x 18 6.2.1-39 17
5A-22 19 6-xi 17 6.2.1-40 17
6-xii 17 6.2.1-41 17
Appendix 5B Title Page - 6-xiii 18 6.2.1-42 17
6-xiv 19 6.2.1-43 17
5B-i 19 6-xv 17 6.2.1-44 17
5B-ii 19 6-xvi 19 6.2.1-45 17
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6.2.1-46 17 6.2.1-123 17 6.2.2-25 19
6.2.1-47 17 6.2.1-124 17 6.2.2-26 19
6.2.1-48 17 6.2.1-125 17 6.2.2-27 19
6.2.1-49 17 6.2.1-126 17 6.2.2-28 19
6.2.1-50 17 6.2.1-127 17

6.2.1-51 17 6.2.1-128 17 6.2.3 Tab -
6.2.1-52 17 6.2.1-129 17

6.2.1-53 17 6.2.1-130 17 6.2.3-1 19
6.2.1-54 17 6.2.1-131 17

6.2.1-55 17 6.2.1-132 17 6.2.4 Tab -
6.2.1-56 17 6.2.1-133 17

6.2.1-57 17 6.2.1-134 17 6.2.4-1 17
6.2.1-58 17 6.2.1-135 17 6.2.4-2 17
6.2.1-59 17 6.2.1-136 17 6.2.4-3 17
6.2.1-60 17 6.2.1-137 17 6.2.4-4 17
6.2.1-61 17 6.2.1-138 17 6.2.4-5 17
6.2.1-62 17 6.2.1-139 17 6.2.4-6 18
6.2.1-63 17 6.2.1-140 17 6.2.4-7 18
6.2.1-64 17 6.2.1-141 17 6.2.4-8 18
6.2.1-65 17 6.2.1-142 17 6.2.4-9 18
6.2.1-66 17 6.2.1-143 17 6.2.4-10 19
6.2.1-67 17 6.2.1-144 17 6.2.4-11 18
6.2.1-68 17 6.2.1-145 17 6.2.4-12 17
6.2.1-69 17 6.2.1-146 17 6.2.4-13 18
6.2.1-70 17 6.2.1-147 17 6.2.4-14 17
6.2.1-71 17 6.2.1-148 17 6.2.4-15 18
6.2.1-72 17 6.2.1-149 17 6.2.4-16 18
6.2.1-73 17 6.2.1-150 17 6.2.4-17 18
6.2.1-74 17 6.2.1-151 17 6.2.4-18 18
6.2.1-75 17 6.2.1-152 17 6.2.4-19 18
6.2.1-76 17 6.2.1-153 17 6.2.4-20 18
6.2.1-77 17 6.2.1-154 17 6.2.4-21 17
6.2.1-78 17 6.2.1-155 17 6.2.4-22 17
6.2.1-79 17 6.2.1-156 17 6.2.4-23 18
6.2.1-80 17 6.2.1-157 17 6.2.4-24 17
6.2.1-81 17 6.2.1-158 17 6.2.4-25 17
6.2.1-82 17 6.2.1-159 17 6.2.4-26 17
6.2.1-83 17 6.2.1-160 17 6.2.4-27 17
6.2.1-84 17 6.2.1-161 17 6.2.4-28 17
6.2.1-85 17 6.2.1-162 17 6.2.4-29 17
6.2.1-86 17 6.2.1-163 17 6.2.4-30 17
6.2.1-87 17 6.2.1-164 17 6.2.4-31 17
6.2.1-88 17 6.2.1-165 17 6.2.4-32 17
6.2.1-89 17 6.2.1-166 17 6.2.4-33 17
6.2.1-90 17 6.2.1-167 17 6.2.4-34 17
6.2.1-91 17 6.2.1-168 17 6.2.4-35 17
6.2.1-92 17 6.2.1-169 17 6.2.4-36 17
6.2.1-93 17 6.2.1-170 17 6.2.4-37 17
6.2.1-94 17 6.2.1-171 17 6.2.4-38 17
6.2.1-95 17 6.2.4-39 17
6.2.1-96 17

6.2.1-97 17 6.2.2 Tab - 6.2.5 Tab -
6.2.1-98 17

6.2.1-99 17 6.2.2-1 19 6.2.5-1 19
6.2.1-100 17 6.2.2-2 19 6.2.5-2 19
6.2.1-101 17 6.2.2-3 19 6.2.5-3 19
6.2.1-102 17 6.2.2-4 19 6.2.5-4 19
6.2.1-103 17 6.2.2-5 19 6.2.5-5 19
6.2.1-104 17 6.2.2-6 19 6.2.5-6 19
6.2.1-105 17 6.2.2-7 19 6.2.5-7 19
6.2.1-106 17 6.2.2-8 19 6.2.5-8 19
6.2.1-107 17 6.2.2-9 19 6.2.5-9 19
6.2.1-108 17 6.2.2-10 19 6.2.5-10 19
6.2.1-109 17 6.2.2-11 19 6.2.5-11 19
6.2.1-110 17 6.2.2-12 19 6.2.5-12 19
6.2.1-111 17 6.2.2-13 19 6.2.5-13 19
6.2.1-112 17 6.2.2-14 19 6.2.5-14 19
6.2.1-113 17 6.2.2-15 19 6.2.5-15 19
6.2.1-114 17 6.2.2-16 19 6.2.5-16 19
6.2.1-115 17 6.2.2-17 19 6.2.5-17 19
6.2.1-116 17 6.2.2-18 19 6.2.5-18 19
6.2.1-117 17 6.2.2-19 19 6.2.5-19 19
6.2.1-118 17 6.2.2-20 19 6.2.5-20 19
6.2.1-119 17 6.2.2-21 19 6.2.5-21 19
6.2.1-120 17 6.2.2-22 19 6.2.5-22 19
6.2.1-121 17 6.2.2-23 19 6.2.5-23 19
6.2.1-122 17 6.2.2-24 19 6.2.5-24 19
June 2017 -17- Revision 19




PVNGS UPDATED FSAR
LIST OF TEXT PAGES FOR Revision 19

Page No. Revision Page No. Revision Page No. Revision
6.2.5-25 19 6.3-43 17 6.3-120 17
6.2.5-26 19 6.3-44 17 6.3-121 17
6.2.5-27 19 6.3-45 17 6.3-122 17
6.2.5-28 19 6.3-46 17 6.3-123 17
6.3-47 17 6.3-124 17
6.2.6 Tab -- 6.3-48 17 6.3-125 18
6.3-49 17 6.3-126 18
6.2.6-1 17 6.3-50 17 6.3-127 18
6.2.6-2 17 6.3-51 17 6.3-128 18
6.2.6-3 17 6.3-52 17 6.3-129 18
6.2.6-4 17 6.3-53 17 6.3-130 18
6.2.6-5 17 6.3-54 17 6.3-131 18
6.2.6-6 17 6.3-55 17 6.3-132 18
6.2.6-7 17 6.3-56 17 6.3-133 18
6.2.6-8 18 6.3-57 18 6.3-134 18
6.2.6-9 18 6.3-58 18 6.3-135 18
6.2.6-10 18 6.3-59 18 6.3-136 18
6.2.6-11 17 6.3-60 17 6.3-137 18
6.2.6-12 17 6.3-61 17 6.3-138 18
6.2.6-13 18 6.3-62 17 6.3-139 18
6.2.6-14 18 6.3-63 18 6.3-140 18
6.2.6-15 18 6.3-64 18 6.3-141 18
6.2.6-16 18 6.3-65 18 6.3-142 18
6.2.6-17 17 6.3-66 18 6.3-143 18
6.2.6-18 17 6.3-67 18 6.3-144 18
6.2.6-19 17 6.3-68 18 6.3-145 18
6.2.6-20 17 6.3-69 19
6.2.6-21 17 6.3-70 17 TEXT VOLUME 6 --
6.2.6-22 17 6.3-71 17
6.2.6-23 17 6.3-72 18 6.4 Tab -
6.2.6-24 17 6.3-73 18
6.2.6-25 17 6.3-74 17 6.4-1 19
6.3-75 17 6.4-2 19
6.3 Tab -- 6.3-76 18 6.4-3 19
6.3-77 17 6.4-4 19
6.3-1 17 6.3-78 18 6.4-5 19
6.3-2 17 6.3-79 17 6.4-6 19
6.3-3 17 6.3-80 17 6.4-7 19
6.3-4 17 6.3-81 17 6.4-8 19
6.3-5 17 6.3-82 17 6.4-9 19
6.3-6 17 6.3-83 17 6.4-10 19
6.3-7 17 6.3-84 17 6.4-11 19
6.3-8 17 6.3-85 17 6.4-12 19
6.3-9 17 6.3-86 17 6.4-13 19
6.3-10 17 6.3-87 17 6.4-14 19
6.3-11 17 6.3-88 17 6.4-15 19
6.3-12 17 6.3-89 17 6.4-16 19
6.3-13 17 6.3-90 17 6.4-17 19
6.3-14 17 6.3-91 17 6.4-18 19
6.3-15 17 6.3-92 17 6.4-19 19
6.3-16 17 6.3-93 17 6.4-20 19
6.3-17 17 6.3-94 17 6.4-21 19
6.3-18 17 6.3-95 17 6.4-22 19
6.3-19 17 6.3-96 17 6.4-23 19
6.3-20 17 6.3-97 17 6.4-24 19
6.3-21 17 6.3-98 17 6.4-25 19
6.3-22 17 6.3-99 17 6.4-26 19
6.3-23 17 6.3-100 17 6.4-27 19
6.3-24 17 6.3-101 17 6.4-28 19
6.3-25 17 6.3-102 17 6.4-29 19
6.3-26 17 6.3-103 17 6.4-30 19
6.3-27 17 6.3-104 17 6.4-31 19
6.3-28 17 6.3-105 17 6.4-32 19
6.3-29 17 6.3-106 17 6.4-33 19
6.3-30 17 6.3-107 17 6.4-34 19
6.3-31 17 6.3-108 17 6.4-35 19
6.3-32 17 6.3-109 17 6.4-36 19
6.3-33 17 6.3-110 17 6.4-37 19
6.3-34 17 6.3-111 17
6.3-35 17 6.3-112 17 6.5 Tab -
6.3-36 17 6.3-113 17
6.3-37 17 6.3-114 17 6.5-1 18
6.3-38 17 6.3-115 17 6.5-2 18
6.3-39 17 6.3-116 17 6.5-3 18
6.3-40 17 6.3-117 17 6.5-4 18
6.3-41 17 6.3-118 17 6.5-5 18
6.3-42 17 6.3-119 17 6.5-6 18
June 2017 -18- Revision 19




PVNGS UPDATED FSAR
LIST OF TEXT PAGES FOR Revision 19

Page No. Revision Page No Revision Page No. Revision
6.5-7 18 6A-13 19 7.1-24 17
6.5-8 18 6A-14 19 7.1-25 17
6.5-9 18 6A-15 19 7.1-26 17
6.5-10 18 6A-16 19 7.1-27 19
6.5-11 18 6A-17 19 7.1-28 19
6.5-12 18 6A-18 19 7.1-29 19
6.5-13 18 6A-19 19 7.1-30 19
6.5-14 18 6A-20 19 7.1-31 19
6.5-15 18 6A-21 19 7.1-32 19
6.5-16 18 6A-22 19 7.1-33 19
6.5-17 18 6A-23 19 7.1-34 19
6.5-18 18 6A-24 19 7.1-35 19
6.5-19 18 6A-25 19 7.1-36 19
6.5-20 18 6A-26 19 7.1-37 19
6.5-21 18 6A-27 19 7.1-38 19
6.5-22 18 6A-28 19 7.1-39 19
6.5-23 18 6A-29 19 7.1-40 19
6.5-24 18 6A-30 19 7.1-41 19
6.5-25 18 6A-31 19 7.1-42 19
6.5-26 18 6A-32 19 7.1-43 19
6.5-27 18 6A-33 19 7.1-44 19
6.5-28 18 6A-34 19 7.1-45 19
6.5-29 18 6A-35 19 7.1-46 19
6.5-30 18 6A-36 19 7.1-47 19
6.5-31 18 6A-37 19 7.1-48 19
6.5-32 18 6A-38 19 7.1-49 19
6.5-33 18 6A-39 19 7.1-50 19
6.5-34 18 7.1-51 19
6.5-35 18 CHAPTER 7 TAB - 7.1-52 19
6.5-36 18 7.1-53 19
6.5-37 18 7-i 17 7.1-54 19
6.5-38 18 7-ii 17
6.5-39 18 7-iii 19 7.2 Tab -
6.5-40 18 7-iv 19
6.5-41 18 7-v 19 7.2-1 17
6.5-42 18 7-vi 18 7.2-2 17
6.5-43 18 7-vii 18 7.2-3 18
6.5-44 18 7-viii 17 7.2-4 17
6.5-45 18 7-ix 17 7.2-5 17
6.5-46 18 7-x 17 7.2-6 17
6.5-47 18 7-xi 19 7.2-7 17
6.5-48 18 7-xii 19 7.2-8 17
6.5-49 18 7-xiii 19 7.2-9 17
6.5-50 18 7-xiv 19 7.2-10 17
6.5-51 18 7-xv 17 7.2-11 17
6.5-52 18 7-xvi 17 7.2-12 17
6.5-53 18 7-xvii 19 7.2-13 17
6.5-54 18 7-xviii 17 7.2-14 17
6.5-55 18 7-xix 17 7.2-15 17
6.5-56 18 7-XX 17 7.2-16 17
6.5-57 18 7-xxi 17 7.2-17 18
6.5-58 18 7.2-18 17
6.5-59 18 7.1 Tab - 7.2-19 17
6.5-60 18 7.2-20 17
7.1-1 17 7.2-21 17
6.6 Tab - 7.1-2 17 7.2-22 18
7.1-3 17 7.2-23 18
6.6-1 19 7.1-4 17 7.2-24 18
7.1-5 17 7.2-25 18
6A Tab - 7.1-6 17 7.2-26 18
71-7 17 7.2-27 18
BA-i 19 7.1-8 17 7.2-28 18
BA-ii 19 7.1-9 17 7.2-29 18
BA-iii 19 7.1-10 17 7.2-30 18
6A-iv 19 7.1-11 17 7.2-31 18
6A-1 19 7.1-12 17 7.2-32 18
6A-2 19 7.1-13 17 7.2-33 18
6A-3 19 7.1-14 17 7.2-34 18
6A-4 19 7.1-15 17 7.2-35 18
6A-5 19 7.1-16 17 7.2-36 18
6A-6 19 7.1-17 17 7.2-37 18
6A-7 19 7.1-18 17 7.2-38 18
6A-8 19 7.1-19 17 7.2-39 18
6A-9 19 7.1-20 17 7.2-40 18
6A-10 19 7.1-21 17 7.2-41 18
6A-11 19 7.1-22 17 7.2-42 18
6A-12 19 7.1-23 17 7.2-43 18
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Page No. Revision Page No. Revision Page No. Revision
7.2-44 18 7.2-121 17 7.2-198 18
7.2-45 18 7.2-122 17 7.2-199 18
7.2-46 18 7.2-123 17 7.2-200 18
7.2-47 18 7.2-124 17 7.2-201 18
7.2-48 18 7.2-125 17 7.2-202 18
7.2-49 18 7.2-126 17 7.2-203 18
7.2-50 18 7.2-127 17 7.2-204 18
7.2-51 18 7.2-128 17 7.2-205 18
7.2-52 18 7.2-129 17 7.2-206 18
7.2-53 18 7.2-130 17 7.2-207 18
7.2-54 18 7.2-131 17 7.2-208 18
7.2-55 18 7.2-132 17 7.2-209 18
7.2-56 18 7.2-133 17 7.2-210 18
7.2-57 18 7.2-134 17 7.2-211 18
7.2-58 18 7.2-135 17 7.2-212 18
7.2-59 18 7.2-136 17 7.2-213 18
7.2-60 18 7.2-137 17 7.2-214 18
7.2-61 18 7.2-138 17 7.2-215 18
7.2-62 17 7.2-139 17 7.2-216 18
7.2-63 17 7.2-140 17 7.2-217 18
7.2-64 17 7.2-141 17 7.2-218 18
7.2-65 17 7.2-142 17 7.2-219 18
7.2-66 17 7.2-143 17 7.2-220 18
7.2-67 17 7.2-144 17 7.2-221 18
7.2-68 17 7.2-145 17 7.2-222 18
7.2-69 17 7.2-146 17 7.2-223 17
7.2-70 17 7.2-147 17 7.2-224 17
7.2-71 17 7.2-148 17 7.2-225 17
7.2-72 17 7.2-149 17

7.2-73 17 7.2-150 17 7.3 Tab -
7.2-74 17 7.2-151 17

7.2-75 17 7.2-152 17 7.341 17
7.2-76 17 7.2-153 17 7.3-2 17
7.2-77 17 7.2-154 17 7.3-3 17
7.2-78 17 7.2-155 17 7.3-4 17
7.2-79 17 7.2-156 17 7.3-5 17
7.2-80 17 7.2-157 17 7.3-6 17
7.2-81 17 7.2-158 17 7.3-7 17
7.2-82 17 7.2-159 17 7.3-8 17
7.2-83 17 7.2-160 17 7.3-9 17
7.2-84 17 7.2-161 17 7.3-10 17
7.2-85 17 7.2-162 17 7.3-11 17
7.2-86 17 7.2-163 17 7.3-12 17
7.2-87 17 7.2-164 17 7.3-13 17
7.2-88 17 7.2-165 17 7.3-14 17
7.2-89 17 7.2-166 17 7.3-15 17
7.2-90 17 7.2-167 17 7.3-16 17
7.2-91 17 7.2-168 17 7.3-17 17
7.2-92 17 7.2-169 17 7.3-18 17
7.2-93 17 7.2-170 17 7.3-19 17
7.2-94 17 7.2-171 17 7.3-20 17
7.2-95 17 7.2-172 17 7.3-21 17
7.2-96 17 7.2-173 17 7.3-22 17
7.2-97 17 7.2-174 17 7.3-23 17
7.2-98 17 7.2-175 17 7.3-24 17
7.2-99 17 7.2-176 17 7.3-25 17
7.2-100 17 7.2-177 17 7.3-26 17
7.2-101 17 7.2-178 17 7.3-27 17
7.2-102 17 7.2-179 17 7.3-28 17
7.2-103 17 7.2-180 17 7.3-29 17
7.2-104 17 7.2-181 17 7.3-30 17
7.2-105 17 7.2-182 17 7.3-31 17
7.2-106 17 7.2-183 17 7.3-32 17
7.2-107 17 7.2-184 17 7.3-33 17
7.2-108 17 7.2-185 17 7.3-34 17
7.2-109 17 7.2-186 17 7.3-35 17
7.2-110 17 7.2-187 17 7.3-36 17
7.2-111 17 7.2-188 17 7.3-37 17
7.2-112 17 7.2-189 17 7.3-38 17
7.2-113 17 7.2-190 17 7.3-39 17
7.2-114 17 7.2-191 18 7.3-40 17
7.2-115 17 7.2-192 18 7.3-41 17
7.2-116 17 7.2-193 18 7.3-42 17
7.2-117 17 7.2-194 18 7.3-43 17
7.2-118 17 7.2-195 18 7.3-44 17
7.2-119 17 7.2-196 18 7.3-45 17
7.2-120 17 7.2-197 18 7.3-46 17
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7.3-47 17 7.3-124 17 7.6 Tab

7.3-48 17 7.3-125 17

7.3-49 17 7.3-126 17 7.6-1 17
7.3-50 17 7.3-127 17 7.6-2 17
7.3-51 17 7.3-128 17 7.6-3 17
7.3-52 17 7.3-129 17 7.6-4 17
7.3-53 17 7.3-130 17 7.6-5 17
7.3-54 17 7.3-131 17 7.6-6 17
7.3-55 17 7.3-132 17 7.6-7 17
7.3-56 17 7.3-133 17 7.6-8 17
7.3-57 17 7.6-9 17
7.3-58 17 7.4 Tab - 7.6-10 17
7.3-59 17 7.6-11 17
7.3-60 17 7.4-1 17 7.6-12 17
7.3-61 17 7.4-2 17 7.6-13 17
7.3-62 17 7.4-3 17 7.6-14 17
7.3-63 17 7.4-4 17 7.6-15 17
7.3-64 17 7.4-5 17 7.6-16 17
7.3-65 17 7.4-6 17 7.6-17 17
7.3-66 17 7.4-7 17 7.6-18 17
7.3-67 17 7.4-8 17 7.6-19 17
7.3-68 17 7.4-9 17 7.6-20 17
7.3-69 17 7.4-10 17 7.6-21 17
7.3-70 17 7.4-11 17 7.6-22 17
7.3-71 17 7.4-12 17

7.3-72 17 7.4-13 17 7.7 Tab -
7.3-73 17 7.4-14 17

7.3-74 17 7.4-15 17 7.7-1 18
7.3-75 17 7.4-16 17 7.7-2 18
7.3-76 17 7.4-17 17 7.7-3 18
7.3-77 17 7.4-18 17 7.7-4 18
7.3-78 17 7.4-19 17 7.7-5 18
7.3-79 17 7.4-20 17 7.7-6 18
7.3-80 17 7.4-21 17 7.7-7 18
7.3-81 17 7.4-22 17 7.7-8 18
7.3-82 17 7.4-23 17 7.7-9 18
7.3-83 17 7.4-24 17 7.7-10 18
7.3-84 17 7.7-11 18
7.3-85 17 7.5 Tab - 7.7-12 18
7.3-86 17 7.7-13 18
7.3-87 17 7.5-1 19 7.7-14 18
7.3-88 17 7.5-2 19 7.7-15 18
7.3-89 17 7.5-3 19 7.7-16 19
7.3-90 17 7.5-4 19 7.7-17 18
7.3-91 17 7.5-5 19 7.7-18 18
7.3-92 17 7.5-6 19 7.7-19 18
7.3-93 17 7.5-7 19 7.7-20 19
7.3-94 17 7.5-8 19 7.7-21 19
7.3-95 17 7.5-9 19 7.7-22 19
7.3-96 17 7.5-10 19 7.7-23 19
7.3-97 17 7.5-11 19 7.7-24 19
7.3-98 17 7.5-12 19 7.7-25 19
7.3-99 17 7.5-13 19 7.7-26 19
7.3-100 17 7.5-14 19 7.7-27 19
7.3-101 17 7.5-15 19 7.7-28 19
7.3-102 17 7.5-16 19 7.7-29 19
7.3-103 17 7.5-17 19 7.7-30 19
7.3-104 17 7.5-18 19 7.7-31 19
7.3-105 18 7.5-19 19 7.7-32 19
7.3-106 17 7.5-20 19 7.7-33 19
7.3-107 19 7.5-21 19 7.7-34 18
7.3-108 17 7.5-22 19 7.7-35 18
7.3-109 17 7.5-23 19 7.7-36 18
7.3-110 17 7.5-24 19 7.7-37 18
7.3-111 17 7.5-25 19 7.7-38 19
7.3-112 17 7.5-26 19 7.7-39 18
7.3-113 19 7.5-27 19 7.7-40 18
7.3-114 17 7.5-28 19 7.7-41 18
7.3-115 17 7.5-29 19 7.7-42 18
7.3-116 17 7.5-30 19 7.7-43 18
7.3-117 17 7.5-31 19 7.7-44 18
7.3-118 17 7.5-32 19 7.7-45 18
7.3-119 17 7.5-33 19 7.7-46 18
7.3-120 17 7.5-34 19

7.3-121 17 7A Tab -
7.3-122 17

7.3-123 17 TA-i 19
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Page No. Revision Page No. Revision Page No. Revision
7A-1 19 8.3-35 19 8.3-112 19
7A-2 19 8.3-36 19 8.3-113 19
7A-3 19 8.3-37 19 8.3-114 19
TA-4 19 8.3-38 19 8.3-115 19
7A-5 19 8.3-39 19 8.3-116 19
7A-6 19 8.3-40 19 8.3-117 19
TA-7 19 8.3-41 19 8.3-118 19
7A-8 19 8.3-42 19 8.3-119 19
7A-9 19 8.3-43 19 8.3-120 19
8.3-44 19 8.3-121 19
TEXT VOLUME 7 - 8.3-45 19 8.3-122 19
8.3-46 19 8.3-123 19
CHAPTER 8 TAB -- 8.3-47 19 8.3-124 19
8.3-48 19 8.3-125 19
8-i 18 8.3-49 19 8.3-126 19
8-ii 19 8.3-50 19 8.3-127 19
8-iii 19 8.3-51 19 8.3-128 19
8-iv 19 8.3-52 19 8.3-129 19
8.3-53 19 8.3-130 19
8.1 Tab - 8.3-54 19 8.3-131 19
8.3-55 19 8.3-132 19
8.1-1 19 8.3-56 19 8.3-133 19
8.1-2 19 8.3-57 19 8.3-134 19
8.1-3 19 8.3-58 19 8.3-135 19
8.1-4 19 8.3-59 19 8.3-136 19
8.1-5 17 8.3-60 19 8.3-137 19
8.3-61 19 8.3-138 19
8.2 Tab - 8.3-62 19 8.3-139 19
8.3-63 19 8.3-140 19
8.2-1 19 8.3-64 19 8.3-141 19
8.2-2 19 8.3-65 19 8.3-142 19
8.2-3 19 8.3-66 19 8.3-143 19
8.2-4 19 8.3-67 19 8.3-144 19
8.2-5 19 8.3-68 19 8.3-145 19
8.2-6 19 8.3-69 19 8.3-146 19
8.2-7 19 8.3-70 19 8.3-147 19
8.2-8 19 8.3-71 19 8.3-148 19
8.2-9 19 8.3-72 19 8.3-149 19
8.2-10 19 8.3-73 19 8.3-150 19
8.2-11 19 8.3-74 19 8.3-151 19
8.3-75 19 8.3-152 19
8.3 Tab - 8.3-76 19 8.3-153 19
8.3-77 19 8.3-154 19
8.3-1 17 8.3-78 19 8.3-155 19
8.3-2 17 8.3-79 19 8.3-156 19
8.3-3 17 8.3-80 19 8.3-157 19
8.3-4 17 8.3-81 19 8.3-158 19
8.3-5 17 8.3-82 19 8.3-159 19
8.3-6 18 8.3-83 19
8.3-7 17 8.3-84 19 8A Tabs --
8.3-8 17 8.3-85 19
8.3-9 17 8.3-86 19 8A-i 19
8.3-10 17 8.3-87 19 8A-ii 19
8.3-11 17 8.3-88 19 8A-1 19
8.3-12 17 8.3-89 19 8A-2 19
8.3-13 17 8.3-90 19 8A-3 19
8.3-14 17 8.3-91 19 8A-4 19
8.3-15 17 8.3-92 19 8A-5 19
8.3-16 17 8.3-93 19 8A-6 19
8.3-17 17 8.3-94 19 8A-7 19
8.3-18 19 8.3-95 19 8A-8 19
8.3-19 19 8.3-96 19 8A-9 19
8.3-20 19 8.3-97 19 8A-10 19
8.3-21 19 8.3-98 19 8A-11 19
8.3-22 19 8.3-99 19 8A-12 19
8.3-23 19 8.3-100 19 8A-13 19
8.3-24 19 8.3-101 19 8A-14 19
8.3-25 19 8.3-102 19 8A-15 19
8.3-26 19 8.3-103 19 8A-16 19
8.3-27 19 8.3-104 19 8A-17 19
8.3-28 19 8.3-105 19 8A-18 19
8.3-29 19 8.3-106 19
8.3-30 19 8.3-107 19
8.3-31 19 8.3-108 19
8.3-32 19 8.3-109 19
8.3-33 19 8.3-110 19
8.3-34 19 8.3-111 19
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8B Tab -- 9.1-47 17

9.1-48 17 9.2 Tab -
Appendix 8B -- 9.1-49 17

9.1-50 17 9.21 17
Deleted 9.1-51 17 9.2-2 17

9.1-52 17 9.2-3 17
CHAPTER 9 TAB - 9.1-53 17 9.2-4 17

9.1-54 17 9.2-5 19
9-i 17 9.1-55 17 9.2-6 19
9-ii 19 9.1-56 17 9.2-7 19
9-iii 19 9.1-57 17 9.2-8 19
9-iv 19 9.1-58 17 9.2-9 19
9-v 19 9.1-59 17 9.2-10 19
9-vi 17 9.1-60 17 9.2-11 19
9-vii 17 9.1-61 17 9.2-12 19
9-viii 17 9.1-62 17 9.2-13 19
9-ix 17 9.1-63 17 9.2-14 19
9-x 17 9.1-64 17 9.2-15 19
9-xi 17 9.1-65 17 9.2-16 19
9-xii 17 9.1-66 17 9.2-17 19
9-xiii 19 9.1-67 17 9.2-18 19
9-xiv 19 9.1-68 17 9.2-19 19
9-xv 19 9.1-69 17 9.2-20 19
9-xvi 17 9.1-70 17 9.2-21 19
9-xvii 17 9.1-71 17 9.2-22 19
9-xviii 17 9.1-72 17 9.2-23 19
9-xix 17 9.1-73 17 9.2-24 19
9-xx 17 9.1-74 17 9.2-25 19

9.1-75 17 9.2-26 19
9.1 Tab - 9.1-76 17 9.2-27 19

9.1-77 17 9.2-28 19
9.1-1 17 9.1-78 17 9.2-29 19
9.1-2 17 9.1-79 19 9.2-30 19
9.1-3 17 9.1-80 19 9.2-31 19
9.1-4 17 9.1-81 19 9.2-32 19
9.1-5 17 9.1-82 19 9.2-33 19
9.1-6 17 9.1-83 19 9.2-34 19
9.1-7 17 9.1-84 19 9.2-35 19
9.1-8 17 9.1-85 19 9.2-36 19
9.1-9 19 9.1-86 19 9.2-37 19
9.1-10 19 9.1-87 19 9.2-38 19
9.1-11 19 9.1-88 19 9.2-39 19
9.1-12 19 9.1-89 19 9.2-40 19
9.1-13 19 9.1-90 19 9.2-41 19
9.1-14 19 9.1-93 19 9.2-42 19
9.1-15 19 9.1-94 19 9.2-43 19
9.1-16 19 9.1-95 19 9.2-44 19
9.1-17 19 9.1-96 19 9.2-45 19
9.1-18 19 9.1-97 19 9.2-46 19
9.1-19 19 9.1-98 19 9.2-47 19
9.1-20 19 9.1-99 19 9.2-48 19
9.1-21 19 9.1-100 19 9.2-49 19
9.1-22 19 9.1-101 19 9.2-50 19
9.1-23 19 9.1-102 19 9.2-51 19
9.1-24 17 9.1-103 19 9.2-52 19
9.1-25 17 9.1-104 19 9.2-53 19
9.1-26 17 9.1-105 19 9.2-54 19
9.1-27 17 9.1-106 19 9.2-55 19
9.1-28 17 9.1-107 19 9.2-56 19
9.1-29 17 9.1-108 19 9.2-57 19
9.1-30 17 9.1-109 19 9.2-58 19
9.1-31 17 9.1-110 19 9.2-59 19
9.1-32 17 9.1-111 19 9.2-60 19
9.1-33 17 9.1-112 19 9.2-61 19
9.1-34 17 9.1-113 19 9.2-62 19
9.1-35 17 9.1-114 19 9.2-63 19
9.1-36 17 9.1-115 19 9.2-64 19
9.1-37 19 9.1-116 19 9.2-65 19
9.1-38 17 9.1-117 19 9.2-66 19
9.1-39 17 9.1-118 19 9.2-67 19
9.1-40 17 9.1-119 19 9.2-68 19
9.1-41 17 9.1-120 19 9.2-69 19
9.1-42 17 9.1-121 19 9.2-70 19
9.1-43 17 9.1-122 19 9.2-71 19
9.1-44 17 9.1-123 19 9.2-72 19
9.1-45 17 9.1-124 19 9.2-73 19
9.1-46 17 9.1-125 19 9.2-74 19
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9.2-75 19 9.2-152 19 9.3-69 17
9.2-76 19 9.2-153 19 9.3-70 17
9.2-77 19 9.2-154 19 9.3-71 17
9.2-78 19 9.2-155 19 9.3-72 17
9.2-79 19 9.2-156 19 9.3-73 17
9.2-80 19 9.2-157 19 9.3-74 17
9.2-81 19 9.3-75 17
9.2-82 19 9.3 Tab - 9.3-76 17
9.2-83 19 9.3-77 17
9.2-84 19 9.3-1 17 9.3-78 17
9.2-85 19 9.3-2 17 9.3-79 17
9.2-86 19 9.3-3 17 9.3-80 17
9.2-87 19 9.34 17 9.3-81 17
9.2-88 19 9.3-5 17 9.3-82 17
9.2-89 19 9.3-6 17 9.3-83 17
9.2-90 19 9.3-7 17 9.3-84 17
9.2-91 19 9.3-8 17 9.3-85 17
9.2-92 19 9.3-9 17 9.3-86 17
9.2-93 19 9.3-10 17 9.3-87 17
9.2-94 19 9.3-11 17 9.3-88 17
9.2-95 19 9.3-12 17 9.3-89 17
9.2-96 19 9.3-13 17 9.3-90 17
9.2-97 19 9.3-14 17 9.3-91 17
9.2-98 19 9.3-15 17 9.3-92 17
9.2-99 19 9.3-16 17 9.3-93 17
9.2-100 19 9.3-17 17 9.3-94 17
9.2-101 19 9.3-18 17 9.3-95 17
9.2-102 19 9.3-19 17 9.3-96 17
9.2-103 19 9.3-20 17 9.3-97 17
9.2-104 19 9.3-21 17 9.3-98 17
9.2-105 19 9.3-22 17 9.3-99 17
9.2-106 19 9.3-23 17 9.3-100 17
9.2-107 19 9.3-24 17 9.3-101 17
9.2-108 19 9.3-25 17 9.3-102 17
9.2-109 19 9.3-26 17 9.3-103 17
9.2-110 19 9.3-27 17 9.3-104 17
9.2-111 19 9.3-28 17 9.3-105 17
9.2-112 19 9.3-29 17 9.3-106 17
9.2-113 19 9.3-30 17 9.3-107 19
9.2-114 19 9.3-31 17 9.3-108 19
9.2-115 19 9.3-32 17 9.3-109 17
9.2-116 19 9.3-33 17 9.3-110 17
9.2-117 19 9.3-34 17 9.3-111 17
9.2-118 19 9.3-35 17 9.3-112 17
9.2-119 19 9.3-36 17 9.3-113 17
9.2-120 19 9.3-37 17 9.3-114 17
9.2-121 19 9.3-38 17 9.3-115 17
9.2-122 19 9.3-39 17 9.3-116 17
9.2-123 19 9.3-40 17 9.3-117 17
9.2-124 19 9.3-41 17 9.3-118 17
9.2-125 19 9.3-42 17 9.3-119 17
9.2-126 19 9.3-43 17 9.3-120 17
9.2-127 19 9.3-44 17 9.3-121 17
9.2-128 19 9.3-45 17 9.3-122 17
9.2-129 19 9.3-46 17 9.3-123 17
9.2-130 19 9.3-47 17 9.3-124 17
9.2-131 19 9.3-48 17 9.3-125 17
9.2-132 19 9.3-49 17 9.3-126 17
9.2-133 19 9.3-50 17 9.3-127 17
9.2-134 19 9.3-51 17 9.3-128 19
9.2-135 19 9.3-52 17 9.3-129 17
9.2-136 19 9.3-53 17 9.3-130 17
9.2-137 19 9.3-54 17 9.3-131 17
9.2-138 19 9.3-55 17 9.3-132 17
9.2-139 19 9.3-56 17 9.3-133 17
9.2-140 19 9.3-57 17 9.3-134 17
9.2-141 19 9.3-58 17 9.3-135 17
9.2-142 19 9.3-59 17 9.3-136 17
9.2-143 19 9.3-60 18 9.3-137 17
9.2-144 19 9.3-61 18 9.3-138 17
9.2-145 19 9.3-62 17 9.3-139 17
9.2-146 19 9.3-63 17 9.3-140 17
9.2-147 19 9.3-64 17 9.3-141 17
9.2-148 19 9.3-65 17 9.3-142 17
9.2-149 19 9.3-66 17 9.3-143 17
9.2-150 19 9.3-67 17 9.3-144 17
9.2-151 19 9.3-68 17 9.3-145 17
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9.3-146 17 9.3-223 17 9.4-16 17
9.3-147 17 9.3-224 17 9.4-17 17
9.3-148 17 9.3-225 17 9.4-18 17
9.3-149 17 9.3-226 17 9.4-19 17
9.3-150 17 9.3-227 17 9.4-20 17
9.3-151 17 9.3-228 17 9.4-21 17
9.3-152 17 9.3-229 17 9.4-22 17
9.3-153 19 9.3-230 17 9.4-23 17
9.3-154 17 9.3-231 17 9.4-24 17
9.3-155 17 9.3-232 17 9.4-25 17
9.3-156 17 9.3-233 17 9.4-26 17
9.3-157 19 9.3-234 18 9.4-27 17
9.3-158 19 9.3-235 17 9.4-28 17
9.3-159 17 9.3-236 17 9.4-29 17
9.3-160 17 9.3-237 17 9.4-30 17
9.3-161 17 9.3-238 17 9.4-31 17
9.3-162 19 9.3-239 17 9.4-32 17
9.3-163 18 9.3-240 17 9.4-33 17
9.3-164 18 9.3-241 17 9.4-34 17
9.3-165 19 9.3-242 17 9.4-35 17
9.3-166 18 9.3-243 17 9.4-36 17
9.3-167 18 9.3-244 17 9.4-37 17
9.3-168 18 9.3-245 17 9.4-38 17
9.3-169 18 9.3-246 17 9.4-39 17
9.3-170 18 9.3-247 17 9.4-40 17
9.3-171 19 9.3-248 17 9.4-41 17
9.3-172 18 9.3-249 17 9.4-42 17
9.3-173 17 9.3-250 17 9.4-43 17
9.3-174 19 9.3-251 17 9.4-44 17
9.3-175 17 9.3-252 17 9.4-45 17
9.3-176 17 9.3-253 17 9.4-46 18
9.3-177 17 9.3-254 17 9.4-47 18
9.3-178 17 9.3-255 17 9.4-48 17
9.3-179 17 9.3-256 17 9.4-49 19
9.3-180 17 9.3-257 17 9.4-50 19
9.3-181 17 9.3-258 17 9.4-51 17
9.3-182 17 9.3-259 17 9.4-52 17
9.3-183 17 9.3-260 17 9.4-53 17
9.3-184 17 9.3-261 17 9.4-54 17
9.3-185 17 9.3-262 17 9.4-55 17
9.3-186 17 9.3-263 17 9.4-56 17
9.3-187 17 9.3-264 17 9.4-57 17
9.3-188 17 9.3-265 17 9.4-58 17
9.3-189 17 9.3-266 17 9.4-59 17
9.3-190 17 9.3-267 17 9.4-60 17
9.3-191 17 9.3-268 17 9.4-61 17
9.3-192 17 9.3-269 17 9.4-62 17
9.3-193 17 9.3-270 17 9.4-63 17
9.3-194 17 9.3-271 17 9.4-64 17
9.3-195 17 9.3-272 17 9.4-65 17
9.3-196 17 9.3-273 17 9.4-66 17
9.3-197 17 9.3-274 17 9.4-67 17
9.3-198 17 9.3-275 17 9.4-68 17
9.3-199 17 9.3-276 17 9.4-69 17
9.3-200 17 9.3-277 17 9.4-70 17
9.3-201 17 9.3-278 17 9.4-71 17
9.3-202 17 9.3-279 19 9.4-72 17
9.3-203 18 9.4-73 17
9.3-204 18 TEXT VOLUME 8 - 9.4-74 17
9.3-205 17 9.4-75 17
9.3-206 17 9.4 Tab - 9.4-76 17
9.3-207 17 9.4-77 17
9.3-208 17 9.4-1 17 9.4-78 17
9.3-209 17 9.4-2 17 9.4-79 17
9.3-210 18 9.4-3 17 9.4-80 17
9.3-211 17 9.4-4 17 9.4-81 17
9.3-212 17 9.4-5 18 9.4-82 17
9.3-213 17 9.4-6 18 9.4-83 17
9.3-214 17 9.4-7 18 9.4-84 17
9.3-215 17 9.4-8 19

9.3-216 17 9.4-9 18 9.5 Tab -
9.3-217 17 9.4-10 18

9.3-218 17 9.4-11 17 9.5-1 17
9.3-219 17 9.4-12 17 9.5-2 17
9.3-220 17 9.4-13 17 9.5-3 17
9.3-221 17 9.4-14 17 9.5-4 17
9.3-222 17 9.4-15 17 9.5-5 17
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9.5-6 17 9.5-83 17 9A-9 18
9.5-7 17 9.5-84 17 9A-10 18
9.5-8 17 9.5-85 17 9A-11 18
9.5-9 17 9.5-86 17 9A-12 18
9.5-10 17 9.5-87 17 9A-13 18
9.5-11 18 9.5-88 17 9A-14 18
9.5-12 17 9.5-89 17 9A-15 18
9.5-13 17 9.5-90 17 9A-16 18
9.5-14 17 9.5-91 17 9A-17 18
9.5-15 17 9.5-92 17 9A-18 18
9.5-16 17 9.5-93 17 9A-19 18
9.5-17 17 9.5-94 17 9A-20 18
9.5-18 17 9.5-95 17 9A-21 18
9.5-19 17 9.5-96 18 9A-22 18
9.5-20 18 9.5-97 17 9A-23 18
9.5-21 19 9.5-98 19 9A-24 18
9.5-22 17 9.5-99 19 9A-25 18
9.5-23 17 9.5-100 17 9A-26 18
9.5-24 17 9.5-101 17 9A-27 18
9.5-25 17 9.5-102 17 9A-28 18
9.5-26 17 9.5-103 17 9A-29 18
9.5-27 17 9.5-104 17 9A-30 18
9.5-28 17 9.5-105 17 9A-31 18
9.5-29 17 9.5-106 17 9A-32 18
9.5-30 17 9.5-107 17 9A-33 18
9.5-31 17 9.5-108 17 9A-34 18
9.5-32 17 9.5-109 17 9A-35 18
9.5-33 17 9.5-110 17 9A-36 18
9.5-34 17 9.5-111 17 9A-37 18
9.5-35 17 9.5-112 17 9A-38 18
9.5-36 17 9.5-113 17 9A-39 18
9.5-37 17 9.5-114 17 9A-40 18
9.5-38 17 9.5-115 17 9A-41 18
9.5-39 17 9.5-116 17 9A-42 18
9.5-40 17 9.5-117 17 9A-43 18
9.5-41 17 9.5-118 17 9A-44 18
9.5-42 17 9.5-119 17 9A-45 18
9.5-43 17 9.5-120 17 9A-46 18
9.5-44 17 9.5-121 17 9A-47 18
9.5-45 17 9.5-122 17 9A-48 18
9.5-46 17 9.5-123 17 9A-49 18
9.5-47 17 9.5-124 17 9A-50 18
9.5-48 17 9.5-125 17 9A-51 18
9.5-49 17 9.5-126 17 9A-52 18
9.5-50 17 9.5-127 17 9A-53 18
9.5-51 17 9.5-128 17 9A-54 18
9.5-52 17 9.5-129 17 9A-55 18
9.5-53 17 9.5-130 17 9A-56 18
9.5-54 17 9.5-131 17 9A-57 18
9.5-55 17 9.5-132 17 9A-58 18
9.5-56 17 9.5-133 17 9A-59 18
9.5-57 17 9.5-134 19 9A-60 18
9.5-58 17 9.5-135 17 9A-61 18
9.5-59 17 9.5-136 17 9A-62 18
9.5-60 17 9.5-137 17 9A-63 18
9.5-61 17 9.5-138 17 9A-64 18
9.5-62 17 9.5-139 17 9A-65 18
9.5-63 17 9.5-140 17 9A-66 18
9.5-64 17 9A-67 18
9.5-65 19 9A Tab - 9A-68 18
9.5-66 19 9A-69 18
9.5-67 17 9A-i 18 9A-70 18
9.5-68 17 9A-ii 18 9A-71 18
9.5-69 17 9A-iii 18 9A-72 18
9.5-70 17 9A-iv 18 9A-73 18
9.5-71 19 9A-v 18 9A-74 18
9.5-72 17 9A-vi 18 9A-75 18
9.5-73 17 9A-vii 18 9A-76 18
9.5-74 19 9A-viii 18 9A-77 18
9.5-75 17 9A-1 18 9A-78 18
9.5-76 17 9A-2 18 9A-79 18
9.5-77 17 9A-3 18 9A-80 18
9.5-78 17 9A-4 18 9A-81 18
9.5-79 17 9A-5 18 9A-82 18
9.5-80 17 9A-6 18 9A-83 18
9.5-81 17 9A-7 18 9A-84 18
9.5-82 17 9A-8 18 9A-85 18
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9A-86 18 9B-xii 19 9B.2-47 17
9A-87 18 9B-xiii 19 9B.2-48 17
9A-88 18 9B-xiv 17 9B.2-49 17
9A-89 18 9B-xv 17 9B.2-50 17
9A-90 18 9B-xvi 17 9B.2-51 17
9A-91 18 9B-xvii 17 9B.2-52 17
9A-92 18 9B-xviii 17 9B.2-53 17
9A-93 18 9B-xix 17 9B.2-54 17
9A-94 18 9B-xx 17 9B.2-55 17
9A-95 18 9B-xxi 17 9B.2-56 17
9A-96 18 9B-xxii 19 9B.2-57 17
9A-97 18 9B-xxiii 17 9B.2-58 17
9A-98 18 9B-xxiv 17 9B.2-59 18
9A-99 18 9B.1-1 17 9B.2-60 19
9A-100 18 9B.1-2 17 9B.2-61 19
9A-101 18 9B.1-3 17 9B.2-62 19
9A-102 18 9B.1-4 17 9B.2-63 19
9A-103 18 9B.1-5 17 9B.2-64 19
9A-104 18 9B.1-6 17 9B.2-65 19
9A-105 18 9B.1-7 17 9B.2-66 19
9A-106 18 9B.1-8 17 9B.2-67 19
9A-107 18 9B.1-9 17 9B.2-68 19
9A-108 18 9B.1-10 17 9B.2-69 19
9A-109 18 9B.1-11 17 9B.2-70 19
9A-110 18 9B.1-12 17 9B.2-71 17
9A-111 18 9B.1-13 17 9B.2-72 17
9A-112 18 9B.1-14 17 9B.2-73 17
9A-113 18 9B.1-15 17 9B.2-74 17
9A-114 18 9B.1-16 17 9B.2-75 17
9A-115 18 9B.1-17 17 9B.2-76 17
9A-116 18 9B.1-18 17 9B.2-77 17
9A-117 18 9B.2-1 17 9B.2-78 17
9A-118 18 9B.2-2 17 9B.2-79 17
9A-119 18 9B.2-3 17 9B.2-80 17
9A-120 18 9B.2-4 17 9B.2-81 17
9A-121 18 9B.2-5 17 9B.2-82 17
9A-122 18 9B.2-6 17 9B.2-83 17
9A-123 18 9B.2-7 17 9B.2-84 17
9A-124 18 9B.2-8 17 9B.2-85 17
9A-125 18 9B.2-9 17 9B.2-86 17
9A-126 18 9B.2-10 17 9B.2-87 17
9A-127 18 9B.2-11 17 9B.2-88 17
9A-128 18 9B.2-12 17 9B.2-89 17
9A-129 18 9B.2-13 17 9B.2-90 17
9A-130 18 9B.2-14 17 9B.2-91 17
9A-131 18 9B.2-15 17 9B.2-92 17
9A-132 18 9B.2-16 17 9B.2-93 17
9A-133 18 9B.2-17 17 9B.2-94 17
9A-134 18 9B.2-18 17 9B.2-95 17
9A-135 18 9B.2-19 17 9B.2-96 17
9A-136 18 9B.2-20 17 9B.2-97 17
9A-137 18 9B.2-21 17 9B.2-98 18
9A-138 18 9B.2-22 17 9B.2-99 17
9A-139 18 9B.2-23 17 9B.2-100 17
9A-140 18 9B.2-24 17 9B.2-101 17
9A-141 18 9B.2-25 17 9B.2-102 17
9A-142 18 9B.2-26 17 9B.2-103 17
9A-143 18 9B.2-27 17 9B.2-104 17
9A-144 18 9B.2-28 17 9B.2-105 17
9A-145 18 9B.2-29 17 9B.2-106 17
9A-146 18 9B.2-30 17 9B.2-107 17
9A-147 18 9B.2-31 17 9B.2-108 17
9A-148 18 9B.2-32 17 9B.2-109 17
9B.2-33 17 9B.2-110 17
9B Tab -- 9B.2-34 17 9B.2-111 17
9B.2-35 17 9B.2-112 17
9B-i 18 9B.2-36 17 9B.2-113 17
9B-ii 19 9B.2-37 17 9B.2-114 17
9B-iii 17 9B.2-38 19 9B.2-115 17
9B-iv 17 9B.2-39 19 9B.2-116 17
9B-v 19 9B.2-40 19 9B.2-117 19
9B-vi 17 9B.2-41 19 9B.2-118 17
9B-vii 17 9B.2-42 19 9B.2-119 17
9B-viii 17 9B.2-43 19 9B.2-120 17
9B-ix 17 9B.2-44 19 9B.2-121 17
9B-x 18 9B.2-45 19 9B.2-122 17
9B-xi 19 9B.2-46 17 9B.2-123 17
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9B.2-124 17 9B.2-201 18 9B.2-278 17
9B.2-125 17 9B.2-202 18 9B.2-279 17
9B.2-126 17 9B.2-203 18 9B.2-280 17
9B.2-127 17 9B.2-204 18 9B.2-281 17
9B.2-128 17 9B.2-205 18 9B.2-282 17
9B.2-129 17 9B.2-206 18 9B.2-283 17
9B.2-130 17 9B.2-207 18 9B.2-284 17
9B.2-131 17 9B.2-208 18 9B.2-285 17
9B.2-132 17 9B.2-209 18 9B.2-286 17
9B.2-133 17 9B.2-210 18 9B.2-287 17
9B.2-134 17 9B.2-211 18 9B.2-288 17
9B.2-135 17 9B.2-212 18 9B.2-289 17
9B.2-136 17 9B.2-213 18 9B.2-290 17
9B.2-137 17 9B.2-214 18 9B.2-291 17
9B.2-138 17 9B.2-215 17 9B.2-292 17
9B.2-139 17 9B.2-216 17 9B.2-293 17
9B.2-140 17 9B.2-217 17 9B.2-294 17
9B.2-141 17 9B.2-218 17 9B.2-295 17
9B.2-142 17 9B.2-219 17 9B.2-296 17
9B.2-143 17 9B.2-220 17 9B.2-297 17
9B.2-144 17 9B.2-221 17 9B.2-298 17
9B.2-145 19 9B.2-222 17 9B.2-299 17
9B.2-146 19 9B.2-223 17 9B.2-300 17
9B.2-147 17 9B.2-224 17

9B.2-148 17 9B.2-225 17 TEXT VOLUME 9

9B.2-149 17 9B.2-226 17

9B.2-150 17 9B.2-227 17 9B.2-301 17
9B.2-151 17 9B.2-228 17 9B.2-302 17
9B.2-152 17 9B.2-229 17 9B.2-303 17
9B.2-153 17 9B.2-230 17 9B.2-304 17
9B.2-154 17 9B.2-231 17 9B.2-305 17
9B.2-155 17 9B.2-232 17 9B.2-306 17
9B.2-156 17 9B.2-233 17 9B.2-307 17
9B.2-157 17 9B.2-234 17 9B.2-308 17
9B.2-158 17 9B.2-235 17 9B.2-309 17
9B.2-159 17 9B.2-236 17 9B.2-310 17
9B.2-160 17 9B.2-237 17 9B.2-311 17
9B.2-161 17 9B.2-238 17 9B.2-312 17
9B.2-162 17 9B.2-239 17 9B.2-313 17
9B.2-163 17 9B.2-240 17 9B.2-314 17
9B.2-164 17 9B.2-241 17 9B.2-315 17
9B.2-165 17 9B.2-242 17 9B.2-316 17
9B.2-166 17 9B.2-243 17 9B.2-317 17
9B.2-167 17 9B.2-244 17 9B.2-318 17
9B.2-168 17 9B.2-245 17 9B.2-319 17
9B.2-169 17 9B.2-246 17 9B.2-320 17
9B.2-170 17 9B.2-247 17 9B.2-321 17
9B.2-171 17 9B.2-248 17 9B.2-322 17
9B.2-172 17 9B.2-249 17 9B.2-323 17
9B.2-173 17 9B.2-250 17 9B.2-324 17
9B.2-174 17 9B.2-251 17 9B.2-325 17
9B.2-175 17 9B.2-252 17 9B.2-326 17
9B.2-176 17 9B.2-253 17 9B.2-327 17
9B.2-177 17 9B.2-254 17 9B.2-328 17
9B.2-178 17 9B.2-255 17 9B.2-329 17
9B.2-179 18 9B.2-256 17 9B.2-330 17
9B.2-180 18 9B.2-257 17 9B.2-331 17
9B.2-181 18 9B.2-258 17 9B.2-332 17
9B.2-182 18 9B.2-259 17 9B.2-333 17
9B.2-183 18 9B.2-260 17 9B.2-334 17
9B.2-184 18 9B.2-261 17 9B.2-335 17
9B.2-185 18 9B.2-262 17 9B.2-336 17
9B.2-186 18 9B.2-263 17 9B.2-337 17
9B.2-187 18 9B.2-264 17 9B.2-338 17
9B.2-188 18 9B.2-265 17 9B.2-339 17
9B.2-189 18 9B.2-266 17 9B.2-340 17
9B.2-190 18 9B.2-267 17 9B.2-341 17
9B.2-191 18 9B.2-268 17 9B.2-342 17
9B.2-192 18 9B.2-269 17 9B.2-343 17
9B.2-193 18 9B.2-270 17 9B.2-344 17
9B.2-194 18 9B.2-271 17 9B.2-345 17
9B.2-195 18 9B.2-272 17 9B.2-346 17
9B.2-196 18 9B.2-273 17 9B.2-347 17
9B.2-197 18 9B.2-274 17 9B.2-348 17
9B.2-198 18 9B.2-275 17 9B.2-349 17
9B.2-199 18 9B.2-276 17 9B.2-350 17
9B.2-200 18 9B.2-277 17 9B.2-351 17
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9B.2-352 17 9B.2-429 17 9B.2-506 18
9B.2-353 17 9B.2-430 17 9B.2-507 18
9B.2-354 17 9B.2-431 17 9B.2-508 18
9B.2-355 17 9B.2-432 18 9B.2-509 18
9B.2-356 17 9B.2-433 18 9B.2-510 18
9B.2-357 17 9B.2-434 18 9B.2-511 18
9B.2-358 17 9B.2-435 18 9B.2-512 18
9B.2-359 17 9B.2-436 18 9B.2-513 18
9B.2-360 17 9B.2-437 18 9B.2-514 18
9B.2-361 17 9B.2-438 18 9B.2-515 18
9B.2-362 17 9B.2-439 18 9B.2-516 18
9B.2-363 17 9B.2-440 18 9B.2-517 18
9B.2-364 17 9B.2-441 18 9B.2-518 18
9B.2-365 17 9B.2-442 18 9B.2-519 18
9B.2-366 17 9B.2-443 18 9B.2-520 18
9B.2-367 17 9B.2-444 18 9B.2-521 18
9B.2-368 17 9B.2-445 18 9B.2-522 18
9B.2-369 17 9B.2-446 18 9B.2-523 18
9B.2-370 17 9B.2-447 18 9B.2-524 18
9B.2-371 17 9B.2-448 18 9B.2-525 18
9B.2-372 18 9B.2-449 18 9B.2-526 18
9B.2-373 17 9B.2-450 18 9B.2-527 18
9B.2-374 17 9B.2-451 18 9B.2-528 18
9B.2-375 17 9B.2-452 18 9B.2-529 18
9B.2-376 17 9B.2-453 18 9B.2-530 18
9B.2-377 17 9B.2-454 18 9B.2-531 18
9B.2-378 17 9B.2-455 18 9B.2-532 18
9B.2-379 17 9B.2-456 18 9B.2-533 18
9B.2-380 17 9B.2-457 18 9B.2-534 18
9B.2-381 17 9B.2-458 18 9B.2-535 18
9B.2-382 17 9B.2-459 18 9B.2-536 18
9B.2-383 17 9B.2-460 18 9B.2-537 17
9B.2-384 17 9B.2-461 18 9B.2-538 17
9B.2-385 17 9B.2-462 18 9B.2-539 17
9B.2-386 17 9B.2-463 18 9B.2-540 17
9B.2-387 17 9B.2-464 18 9B.2-541 17
9B.2-388 17 9B.2-465 18 9B.2-542 17
9B.2-389 17 9B.2-466 18 9B.2-543 17
9B.2-390 17 9B.2-467 18 9B.2-544 17
9B.2-391 17 9B.2-468 18 9B.2-545 17
9B.2-392 17 9B.2-469 18 9B.2-546 17
9B.2-393 17 9B.2-470 18 9B.2-547 17
9B.2-394 17 9B.2-471 18 9B.2-548 17
9B.2-395 17 9B.2-472 18 9B.2-549 17
9B.2-396 17 9B.2-473 18 9B.2-550 17
9B.2-397 17 9B.2-474 18 9B.2-551 17
9B.2-398 17 9B.2-475 18 9B.2-552 17
9B.2-399 17 9B.2-476 18 9B.2-553 17
9B.2-400 17 9B.2-477 18 9B.2-554 17
9B.2-401 17 9B.2-478 18 9B.2-555 17
9B.2-402 17 9B.2-479 18 9B.2-556 17
9B.2-403 17 9B.2-480 18 9B.2-557 17
9B.2-404 17 9B.2-481 18 9B.2-558 17
9B.2-405 17 9B.2-482 18 9B.2-559 17
9B.2-406 17 9B.2-483 18 9B.2-560 17
9B.2-407 17 9B.2-484 18 9B.2-561 17
9B.2-408 17 9B.2-485 18 9B.2-562 17
9B.2-409 17 9B.2-486 18 9B.2-563 17
9B.2-410 17 9B.2-487 18 9B.2-564 17
9B.2-411 17 9B.2-488 18 9B.2-565 17
9B.2-412 17 9B.2-489 18 9B.2-566 17
9B.2-413 17 9B.2-490 18 9B.2-567 17
9B.2-414 17 9B.2-491 18 9B.2-568 17
9B.2-415 17 9B.2-492 18 9B.2-569 17
9B.2-416 17 9B.2-493 18 9B.2-570 17
9B.2-417 17 9B.2-494 18 9B.2-571 17
9B.2-418 17 9B.2-495 18 9B.2-572 17
9B.2-419 17 9B.2-496 18 9B.2-573 17
9B.2-420 17 9B.2-497 18 9B.2-574 17
9B.2-421 17 9B.2-498 18 9B.2-575 17
9B.2-422 17 9B.2-499 18 9B.2-576 17
9B.2-423 17 9B.2-500 18 9B.2-577 17
9B.2-424 17 9B.2-501 18 9B.2-578 17
9B.2-425 17 9B.2-502 18 9B.2-579 17
9B.2-426 17 9B.2-503 18 9B.2-580 17
9B.2-427 17 9B.2-504 18 9B.2-581 17
9B.2-428 17 9B.2-505 18 9B.2-582 17
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9B.2-583 17 9B.2-660 17 9B.2-737 17
9B.2-584 17 9B.2-661 17 9B.2-738 17
9B.2-585 17 9B.2-662 17 9B.2-739 17
9B.2-586 17 9B.2-663 17 9B.2-740 17
9B.2-587 17 9B.2-664 17 9B.2-741 17
9B.2-588 17 9B.2-665 17 9B.2-742 17
9B.2-589 17 9B.2-666 17 9B.2-743 17
9B.2-590 17 9B.2-667 17 9B.2-744 17
9B.2-591 17 9B.2-668 17 9B.2-745 17
9B.2-592 17 9B.2-669 17 9B.2-746 17
9B.2-593 17 9B.2-670 17 9B.2-747 17
9B.2-594 17 9B.2-671 17 9B.2-748 17
9B.2-595 17 9B.2-672 17 9B.2-749 17
9B.2-596 17 9B.2-673 17 9B.2-750 17
9B.2-597 17 9B.2-674 17 9B.2-751 17
9B.2-598 17 9B.2-675 17 9B.2-752 17
9B.2-599 17 9B.2-676 17 9B.2-753 17
9B.2-600 17 9B.2-677 17 9B.2-754 17
9B.2-601 17 9B.2-678 17 9B.2-755 17
9B.2-602 17 9B.2-679 17 9B.2-756 17
9B.2-603 17 9B.2-680 17 9B.2-757 17
9B.2-604 17 9B.2-681 17 9B.2-758 17
9B.2-605 17 9B.2-682 17 9B.2-759 17
9B.2-606 17 9B.2-683 17 9B.2-760 17
9B.2-607 17 9B.2-684 17 9B.2-761 17
9B.2-608 17 9B.2-685 17 9B.2-762 17
9B.2-609 17 9B.2-686 17 9B.2-763 17
9B.2-610 17 9B.2-687 17 9B.2-764 17
9B.2-611 17 9B.2-688 17 9B.2-765 17
9B.2-612 17 9B.2-689 17 9B.2-766 17
9B.2-613 17 9B.2-690 17 9B.2-767 17
9B.2-614 17 9B.2-691 17 9B.2-768 17
9B.2-615 17 9B.2-692 17 9B.2-769 17
9B.2-616 17 9B.2-693 17 9B.2-770 17
9B.2-617 17 9B.2-694 17 9B.2-771 17
9B.2-618 17 9B.2-695 17 9B.2-772 17
9B.2-619 17 9B.2-696 17 9B.2-773 17
9B.2-620 17 9B.2-697 17 9B.2-774 17
9B.2-621 17 9B.2-698 17 9B.2-775 17
9B.2-622 17 9B.2-699 17 9B.2-776 17
9B.2-623 17 9B.2-700 17 9B.2-777 17
9B.2-624 17 9B.2-701 17 9B.2-778 17
9B.2-625 17 9B.2-702 17 9B.2-779 17
9B.2-626 17 9B.2-703 17 9B.2-780 17
9B.2-627 17 9B.2-704 17 9B.2-781 17
9B.2-628 17 9B.2-705 17 9B.2-782 17
9B.2-629 17 9B.2-706 17 9B.2-783 17
9B.2-630 17 9B.2-707 17 9B.2-784 17
9B.2-631 17 9B.2-708 17 9B.2-785 17
9B.2-632 17 9B.2-709 17 9B.2-786 17
9B.2-633 17 9B.2-710 17 9B.2-787 17
9B.2-634 17 9B.2-711 17 9B.2-788 17
9B.2-635 17 9B.2-712 17 9B.2-789 17
9B.2-636 17 9B.2-713 17 9B.2-790 17
9B.2-637 17 9B.2-714 17 9B.2-791 17
9B.2-638 17 9B.2-715 17 9B.2-792 17
9B.2-639 17 9B.2-716 17 9B.2-793 17
9B.2-640 17 9B.2-717 17 9B.2-794 17
9B.2-641 17 9B.2-718 17 9B.2-795 17
9B.2-642 17 9B.2-719 17 9B.2-796 17
9B.2-643 17 9B.2-720 17 9B.2-797 17
9B.2-644 17 9B.2-721 17 9B.2-798 17
9B.2-645 17 9B.2-722 17 9B.2-799 17
9B.2-646 17 9B.2-723 17 9B.2-800 17
9B.2-647 17 9B.2-724 17 9B.2-801 17
9B.2-648 17 9B.2-725 17 9B.2-802 17
9B.2-649 17 9B.2-726 17 9B.2-803 17
9B.2-650 17 9B.2-727 17 9B.2-804 17
9B.2-651 17 9B.2-728 17 9B.2-805 17
9B.2-652 17 9B.2-729 17 9B.2-806 17
9B.2-653 17 9B.2-730 17 9B.2-807 17
9B.2-654 17 9B.2-731 17 9B.2-808 17
9B.2-655 17 9B.2-732 17 9B.2-809 17
9B.2-656 17 9B.2-733 17 9B.2-810 17
9B.2-657 17 9B.2-734 17 9B.2-811 17
9B.2-658 17 9B.2-735 17 9B.2-812 17
9B.2-659 17 9B.2-736 17 9B.2-813 17
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9B.2-814 17 9B.3-8 17

9B.2-815 17 9B.3-9 17 10.1 Tab -
9B.2-816 17 9B.3-10 17

9B.2-817 17 9B.3-11 17 10.1-1 17
9B.2-818 17 9B.3-12 17 10.1-2 17
9B.2-819 17 9B.3-13 17 10.1-3 17
9B.2-820 17 9B.3-14 19 10.1-4 17
9B.2-821 17 9B.3-15 19 10.1-5 17
9B.2-822 19 9B.3-16 19 10.1-6 17
9B.2-823 19 9B.3-17 17 10.1-7 17
9B.2-824 17 9B.3-18 17 10.1-8 17
9B.2-825 17 9B.3-19 17

9B.2-826 17 9B.3-20 17 10.2 Tab -
9B.2-827 17 9B.3-21 17

9B.2-828 17 9B.3-22 17 10.21 17
9B.2-829 17 9B.3-23 17 10.2-2 17
9B.2-830 17 9B.3-24 17 10.2-3 19
9B.2-831 17 9B.3-25 17 10.2-4 17
9B.2-832 17 9B.3-26 17 10.2-5 17
9B.2-833 17 9B.3-27 17 10.2-6 17
9B.2-834 17 9B.3-28 17 10.2-7 17
9B.2-835 18 9B.3-29 17 10.2-8 17
9B.2-836 18 9B.3-30 17 10.2-9 17
9B.2-837 17 9B.3-31 17 10.2-10 17
9B.2-838 17 9B.3-32 17 10.2-11 17
9B.2-839 17 9B.3-33 17 10.2-12 17
9B.2-840 17 9B.3-34 19 10.2-13 17
9B.2-841 17 9B.3-35 17 10.2-14 17
9B.2-842 17 9B.3-36 18 10.2-15 17
9B.2-843 17 9B.3-37 17 10.2-16 17
9B.2-844 17 9B.3-38 17 10.2-17 17
9B.2-845 17 9B.3-39 17 10.2-18 17
9B.2-846 17 9B.3-40 17 10.2-19 17
9B.2-847 17 9B.3-41 17 10.2-20 17
9B.2-848 17 9B.3-42 17 10.2-21 17
9B.2-849 17 9B.3-43 17 10.2-22 17
9B.2-850 17 9B.3-44 17 10.2-23 17
9B.2-851 17 9B.3-45 17 10.2-24 17
9B.2-852 17 9B.3-46 17 10.2-25 17
9B.2-853 17 9B.3-47 17 10.2-26 17
9B.2-854 17 9B.3-48 17 10.2-27 17
9B.2-855 17 9B.3-49 17 10.2-28 17
9B.2-856 17 9B.3-50 17 10.2-29 17
9B.2-857 17 9B.3-51 17 10.2-30 17
9B.2-858 17 9B.3-52 17 10.2-31 17
9B.2-859 17 9B.3-53 17

9B.2-860 17 9B.3-54 17 10.3 Tab -
9B.2-861 17 9B.3-55 17

9B.2-862 17 9B.3-56 17 10.3-1 17
9B.2-863 17 9B.3-57 17 10.3-2 17
9B.2-864 17 9B.3-58 17 10.3-3 17
9B.2-865 17 9B.3-59 17 10.3-4 17
9B.2-866 17 9B.3-60 17 10.3-5 17
9B.2-867 17 9B.3-61 17 10.3-6 17
9B.2-868 19 9B.3-62 17 10.3-7 18
9B.2-869 19 9B.3-63 17 10.3-8 17
9B.2-870 19 9B.3-64 17 10.3-9 17
9B.2-871 19 9B.3-65 17 10.3-10 17
9B.2-872 19 9B.3-66 17 10.3-11 17
9B.2-873 19 9B.3-67 17 10.3-12 17
9B.2-874 19 9B.3-68 17 10.3-13 17
9B.2-875 19 9B.3-69 17 10.3-14 17
9B.2-876 19 9B.3-70 17 10.3-15 17
9B.2-877 19 10.3-16 17
9B.2-878 19 TEXT VOLUME 10 - 10.3-17 17
9B.2-879 19 10.3-18 17
9B.2-880 19 CHAPTER 10 TAB - 10.3-19 17
9B.2-881 19 10.3-20 17
9B.2-882 19 10-i 17 10.3-21 17
9B.2-883 19 10-ii 17 10.3-22 17
9B.3-1 17 10-iii 17 10.3-23 17
9B.3-2 17 10-iv 17 10.3-24 17
9B.3-3 17 10-v 17 10.3-25 17
9B.3-4 17 10-vi 19 10.3-26 17
9B.3-5 17 10-vii 19 10.3-27 17
9B.3-6 17 10-viii 19 10.3-28 18
9B.3-7 17 10-ix 17 10.3-29 18
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10.3-30 18 10.4-73 19 11.1-26 17
10.3-31 17 10.4-74 19 11.1-27 17
10.4-75 19 11.1-28 17
10.4 Tab -- 10.4-76 19 11.1-29 17
10.4-77 19 11.1-30 17
10.4-1 17 10.4-78 19 11.1-31 17
10.4-2 17 10.4-79 19 11.1-32 17
10.4-3 17 10.4-80 19 11.1-33 17
10.4-4 17 10.4-81 19 11.1-34 17
10.4-5 17 10.4-82 19 11.1-35 17
10.4-6 17 10.4-83 19 11.1-36 17
10.4-7 17 11.1-37 17
10.4-8 17 10A Tab - 11.1-38 17
10.4-9 17 11.1-39 17
10.4-10 17 10A-i 19 11.1-40 17
10.4-11 17 10A-1 19 11.1-41 17
10.4-12 17 10A-2 19 11.1-42 17
10.4-13 19 10A-3 19 11.1-43 17
10.4-14 17 10A-4 19 11.1-44 17
10.4-15 17 10A-5 19 11.1-45 17
10.4-16 17 10A-6 19 11.1-46 17
10.4-17 17 10A-7 19 11.1-47 17
10.4-18 17 10A-8 19 11.1-48 17
10.4-19 17 10A-9 19 11.1-49 17
10.4-20 17 10A-10 19 11.1-50 17
10.4-21 17 10A-11 19 11.1-51 17
10.4-22 17 10A-12 19 11.1-52 17
10.4-23 17 10A-13 19 11.1-53 17
10.4-24 19 10A-14 19 11.1-54 17
10.4-25 17 10A-15 19 11.1-55 17
10.4-26 17 10A-16 19
10.4-27 17 11.2 Tab -
10.4-28 17 10B Tab
10.4-29 17 11.2-1 17
10.4-30 17 Appendix 10B - 11.2-2 17
10.4-31 17 11.2-3 17
10.4-32 17 Deleted 11.2-4 17
10.4-33 17 11.2-5 17
10.4-34 17 CHAPTER 11 TAB - 11.2-6 17
10.4-35 17 11.2-7 17
10.4-36 17 11-i 17 11.2-8 17
10.4-37 17 11-ii 17 11.2-9 17
10.4-38 17 11-iii 17 11.2-10 17
10.4-39 17 11-iv 18 11.2-11 17
10.4-40 17 11-v 17 11.2-12 17
10.4-41 17 11-vi 17 11.2-13 17
10.4-42 17 11-vii 17 11.2-14 17
10.4-43 17 11-viii 17 11.2-15 17
10.4-44 17 11-ix 17 11.2-16 17
10.4-45 17 11.2-17 17
10.4-46 17 11.1 Tab - 11.2-18 17
10.4-47 17 11.2-19 17
10.4-48 19 11.141 17 11.2-20 17
10.4-49 18 11.1-2 17 11.2-21 17
10.4-50 19 11.1-3 17 11.2-22 17
10.4-51 17 11.1-4 17 11.2-23 19
10.4-52 17 11.1-5 17 11.2-24 17
10.4-53 17 11.1-6 17 11.2-25 17
10.4-54 17 11.1-7 19 11.2-26 17
10.4-55 17 11.1-8 17 11.2-27 17
10.4-56 17 11.1-9 17 11.2-28 18
10.4-57 17 11.1-10 17 11.2-29 18
10.4-58 17 11.1-11 17 11.2-30 18
10.4-59 17 11.1-12 17 11.2-31 18
10.4-60 17 11.1-13 17 11.2-32 18
10.4-61 17 11.1-14 17 11.2-33 18
10.4-62 17 11.1-15 17
10.4-63 17 11.1-16 17 11.3 Tab -
10.4-64 19 11.1-17 17
10.4-65 19 11.1-18 17 11.341 17
10.4-66 19 11.1-19 17 11.3-2 17
10.4-67 19 11.1-20 17 11.3-3 17
10.4-68 19 11.1-21 17 11.3-4 17
10.4-69 19 11.1-22 17 11.3-5 17
10.4-70 19 11.1-23 17 11.3-6 17
10.4-71 19 11.1-24 17 11.3-7 17
10.4-72 19 11.1-25 17 11.3-8 17
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11.3-9 17 11.5-29 17 12.1 Tab -
11.3-10 17 11.5-30 17
11.3-11 17 11.5-31 17 12.1-1 17
11.3-12 17 11.5-32 17 12.1-2 17
11.3-13 17 11.5-33 17 12.1-3 17
11.3-14 17 11.5-34 17 12.1-4 17
11.3-15 17 11.5-35 17 12.1-5 19
11.3-16 17 11.5-36 17 12.1-6 18
11.3-17 17 11.5-37 17 12.1-7 17
11.3-18 17 11.5-38 17 12.1-8 17
11.3-19 17 11.5-39 17 12.1-9 17
11.3-20 17 11.5-40 17 12.1-10 17
11.3-21 17 11.5-41 17 12.1-11 17
11.3-22 17 11.5-42 17 12.1-12 17
11.3-23 17 11.5-43 17 12.1-13 17
11.3-24 17 11.5-44 17 12.1-14 17
11.3-25 17 11.5-45 17 12.1-15 17
11.5-46 17 12.1-16 17
11.4 Tab -- 11.5-47 17 12.1-17 17
11.5-48 17 12.1-18 17
11.4-1 17 11.5-49 17 12.1-19 17
11.4-2 17 11.5-50 17 12.1-20 17
11.4-3 18 11.5-51 17 12.1-21 17
11.4-4 18 11.5-52 17 12.1-22 17
11.4-5 17 11.5-53 17 12.1-23 17
11.4-6 18 11.5-54 17 12.1-24 17
11.4-7 18 11.5-55 17 12.1-25 17
11.4-8 18 11.5-56 17 12.1-26 17
11.4-9 18 11.5-57 17 12.1-27 17
11.4-10 17 11.5-58 17 12.1-28 17
11.4-11 18 11.5-59 17 12.1-29 17
11.4-12 18 11.5-60 17 12.1-30 17
11.4-13 17 11.5-61 17 12.1-31 17
11.4-14 18 11.5-62 17 12.1-32 17
11.4-15 18 11.5-63 17 12.1-33 17
11.4-16 18 11.5-64 17 12.1-34 17
11.4-17 18 11.5-65 17 12.1-35 17
11.4-18 18 11.5-66 17 12.1-36 17
11.4-19 18 11.5-67 17
11.4-20 18 11.5-68 17 12.2 Tab -
11.4-21 17 11.5-69 17
11.4-22 17 11.5-70 17 12.21 17
11.4-23 17 11.5-71 17 12.2-2 18
11.4-24 17 11.5-72 17 12.2-3 17
11.4-25 18 11.5-73 17 12.2-4 17
11.4-26 17 12.2-5 17
11A Tab - 12.2-6 17
11.5 Tab - 12.2-7 17
11A- 11 12.2-8 17
11.5-1 17 11A-1 11 12.2-9 17
11.5-2 17 11A-2 11 12.2-10 17
11.5-3 17 11A-3 11 12.2-11 17
11.5-4 17 11A-4 11 12.2-12 17
11.5-5 17 11A-5 11 12.2-13 17
11.5-6 17 11A-6 11 12.2-14 17
11.5-7 17 12.2-15 17
11.5-8 17 11B Tab - 12.2-16 17
11.5-9 17 12.2-17 17
11.5-10 17 11B-i 17 12.2-18 17
11.5-11 17 11B-1 17 12.2-19 17
11.5-12 17 11B-2 17 12.2-20 17
11.5-13 17 11B-3 17 12.2-21 17
11.5-14 17 12.2-22 17
11.5-15 17 CHAPTER 12 TAB - 12.2-23 19
11.5-16 17 12.2-24 19
11.5-17 17 12-i 17 12.2-25 19
11.5-18 17 12-ii 19 12.2-26 19
11.5-19 17 12-iii 19 12.2-27 19
11.5-20 17 12-iv 18 12.2-28 19
11.5-21 17 12-v 18 12.2-29 19
11.5-22 17 12-vi 19 12.2-30 19
11.5-23 17 12-vii 19 12.2-31 19
11.5-24 17 12-viii 18 12.2-32 19
11.5-25 17 12-ix 18 12.2-33 19
11.5-26 17 12.2-34 19
11.5-27 17 12.2-35 19
11.5-28 17 12.2-36 19
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12.2-37 19 12.5 Tab - 13.3 Tab -
12.2-38 19
12.2-39 19 12.5-1 18 13.3-1 19
12.2-40 19 12.5-2 17
12.2-41 19 12.5-3 17 13.4 Tab -
12.2-42 19 12.54 17
12.2-43 19 12.5-5 17 13.41 19
12.2-44 19 12.5-6 17
12.2-45 19 12.5-7 17 13.5 Tab -
12.2-46 19 12.5-8 17
12.2-47 19 12.5-9 17 13.5-1 19
12.2-48 19 12.5-10 19
12.5-11 19 13.6 Tab -
12.3 Tab - 12.5-12 17
12.5-13 17 13.6-1 19
12.31 17 12.5-14 17
12.3-2 17 12.5-15 17 13.7 Tab --
12.3-3 17 12.5-16 19
12.34 17 12.5-17 19 13.7-1 19
12.3-5 17 12.5-18 19 13.7-2 19
12.3-6 17 12.5-19 19 13.7-3 19
12.3-7 17 12.5-20 19
12.3-8 17 12.5-21 19 13ATAB -
12.3-9 17 12.5-22 19
12.3-10 17 12.5-23 19 Appendix 13A -
12.3-11 17 12.5-24 19
12.3-12 17 12.5-25 19 Deleted
12.3-13 17 12.5-26 19
12.3-14 18 12.5-27 19 13B TAB -
12.3-15 18 12.5-28 19
12.3-16 18 Appendix 13B -
12.3-17 18 12A Tab -
12.3-18 18 13B-1 19
12.3-19 18 Appendix 12A - 13B-2 19
12.3-20 18 13B-3 19
12.3-21 18 Deleted 13B-4 19
12.3-22 18 13B-5 19
12.3-23 18 12B Tab - 13B-6 19
12.3-24 18 13B-7 19
12.3-25 18 12B-1 19 13B-8 19
12.3-26 18 12B-2 19
12.3-27 18 12B-3 19 CHAPTER 14 TAB -
12.3-28 18 12B-4 19
12.3-29 18 12B-5 19 14-i 17
12.3-30 18 12B-6 19 14-ii 17
12.3-31 18 12B-7 19 14-iii 17
12.3-32 18 12B-8 19 14-iv 17
12.3-33 18 12B-9 19 14-v 17
12.3-34 18
12.3-35 18 TEXT VOLUME 11 14.1 Tab -
12.3-36 18
12.3-37 18 CHAPTER 13 TAB - 14.11 17
12.3-38 18
12.3-39 18 13-i 19 14.2 Tab -
12.3-40 18 13-ii 19
12.3-41 18 13-iii 19 14.21 17
14.2-2 17
12.4 Tab -- 13.1 Tab - 14.2-3 17
14.2-4 17
12.4-1 19 13.1-1 19 14.2-5 17
12.4-2 19 13.1-2 19 14.2-6 17
12.4-3 19 13.1-3 19 14.2-7 17
12.4-4 19 13.1-4 19 14.2-8 17
12.4-5 19 13.1-5 19 14.2-9 17
12.4-6 19 13.1-6 19 14.2-10 17
12.4-7 19 13.1-7 19 14.2-11 17
12.4-8 19 14.2-12 17
12.4-9 19 13.2 Tab - 14.2-13 17
12.4-10 19 14.2-14 17
12.4-11 19 13.21 19 14.2-15 17
12.4-12 19 13.2-2 19 14.2-16 17
12.4-13 19 13.2-3 19 14.2-17 17
12.4-14 19 13.2-4 19 14.2-18 17
12.4-15 19 13.2-5 19 14.2-19 17
12.4-16 19 13.2-6 19 14.2-20 17
13.2-7 19 14.2-21 17
14.2-22 17
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14.2-23 17 14B-21 17 15-ii 17
14.2-24 17 14B-22 17 15-iii 18
14.2-25 17 14B-23 17 15-iv 18
14.2-26 17 14B-24 17 15-v 17
14.2-27 17 14B-25 17 15-vi 17
14.2-28 17 14B-26 17 15-vii 17
14.2-29 17 14B-27 17 15-viii 17
14.2-30 17 14B-28 17 15-ix 18
14.2-31 17 14B-29 17 15-x 17
14.2-32 17 14B-30 17 15-xi 18
14.2-33 17 14B-31 17 15-xii 19
14.2-34 17 14B-32 17 15-xiii 17
14.2-35 17 14B-33 17 15-xiv 19
14.2-36 17 14B-34 17 15-xv 17
14.2-37 17 14B-35 17 15-xvi 18
14.2-38 17 14B-36 17 15-xvii 18
14.2-39 17 14B-37 17 15-xviii 18
14.2-40 17 14B-38 17 15-xix 18
14.2-41 17 14B-39 17 15-xx 18
14.2-42 17 14B-40 17 15-xxi 18
14B-41 17 15-xxii 18
14A Tab - 14B-42 17 15-xxiii 19
14B-43 17 15-xxiv 17
14A-i 19 14B-44 17 15-xxv 17
14A-ii 19 14B-45 17 15-xxvi 17
14A-1 19 14B-46 17 15-xxvii 17
14A-2 19 14B-47 17 15-xxviii 17
14A-3 19 14B-48 17 15-xxix 17
14A-4 19 14B-49 17 15-xxx 17
14A-5 19 14B-50 17 15-xxxi 17
14A-6 19 14B-51 17 15-xxxii 17
14A-7 19 14B-52 17 15-xxxiii 19
14A-8 19 14B-53 17 15-xxxiv 17
14A-9 19 14B-54 17 15-xxxv 19
14A-10 19 14B-55 17 15-xxxvi 19
14A-11 19 14B-56 17 15-xxxvii 19
14A-12 19 14B-57 17 15-xxxviii 19
14A-13 19 14B-58 17 15-xxxix 19
14A-14 19 14B-59 17 15-xI 19
14A-15 19 14B-60 17 15-xli 19
14A-16 19 14B-61 17 15-xlii 19
14A-17 19 14B-62 17 15-xliii 19
14A-18 19 14B-63 17 15-xliv 19
14A-19 19 14B-64 17 15-xlv 19
14A-20 19 14B-65 17 15-xlvi 19
14A-21 19 14B-66 17 15-xlvii 19
14A-22 19 14B-67 17
14A-23 19 14B-68 17
14A-24 19 14B-69 17 15.0 Tab -
14A-25 19 14B-70 17
14A-26 19 14B-71 17 15.0-1 17
14B-72 17 15.0-2 17
14B Tab - 14B-73 17 15.0-3 17
14B-74 17 15.0-4 17
14B-i 17 14B-75 17 15.0-5 17
14B-ii 17 14B-76 17 15.0-6 17
14B-iii 17 14B-77 17 15.0-7 17
14B-1 17 14B-78 17 15.0-8 17
14B-2 17 14B-79 17 15.0-9 17
14B-3 17 14B-80 17 15.0-10 17
14B-4 17 14B-81 17 15.0-11 17
14B-5 17 14B-82 17 15.0-12 17
14B-6 17 14B-83 17 15.0-13 17
14B-7 17 14B-84 17 15.0-14 17
14B-8 17 14B-85 17 15.0-15 17
14B-9 17 14B-86 17 15.0-16 17
14B-10 17 14B-87 17 15.0-17 17
14B-11 17 14B-88 17 15.0-18 17
14B-12 17 14B-89 17 15.0-19 17
14B-13 17 14B-90 17 15.0-20 17
14B-14 17 14B-91 17 15.0-21 17
14B-15 17 14B-92 17 15.0-22 17
14B-16 17 14B-93 17 15.0-23 17
14B-17 17 15.0-24 17
14B-18 17 CHAPTER 15 TAB - 15.0-25 17
14B-19 17 15.0-26 18
14B-20 17 15-i 18 15.0-27 17
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15.0-28 17 15.1-63 18 15.2-19 17
15.0-29 17 15.1-64 18 15.2-20 17
15.0-30 17 15.1-65 18 15.2-21 17
15.0-31 17 15.1-66 18 15.2-22 17
15.0-32 17 15.1-67 18 15.2-23 17
15.0-33 18 15.1-68 18 15.2-24 17
15.0-34 18 15.1-69 18 15.2-25 18
15.0-35 18 15.1-70 18 15.2-26 18
15.0-36 18 15.1-71 18 15.2-27 18
15.0-37 18 15.1-72 18 15.2-28 18
15.0-38 18 15.1-73 18 15.2-29 18
15.0-39 18 15.1-74 18 15.2-30 18
15.1-75 18 15.2-31 17
15.1 Tab - 15.1-76 18 15.2-32 17
15.1-77 18 15.2-33 17
15.1-1 17 15.1-78 18 15.2-34 17
15.1-2 17 15.1-79 18 15.2-35 17
15.1-3 17 15.1-80 18 15.2-36 18
15.1-4 17 15.1-81 18 15.2-37 17
15.1-5 17 15.1-82 18 15.2-38 17
15.1-6 17 15.1-83 18 15.2-39 17
15.1-7 17 15.1-84 18 15.2-40 17
15.1-8 17 15.1-85 18 15.2-41 17
15.1-9 17 15.1-86 18 15.2-42 18
15.1-10 17 15.1-87 18 15.2-43 17
15.1-11 17 15.1-88 18 15.2-44 17
15.1-12 17 15.1-89 18 15.2-45 17
15.1-13 17 15.1-90 18 15.2-46 17
15.1-14 17 15.1-91 18 15.2-47 18
15.1-15 17 15.1-92 18 15.2-48 18
15.1-16 17 15.1-93 18 15.2-49 18
15.1-17 17 15.1-94 18 15.2-50 17
15.1-18 17 15.1-95 18 15.2-51 18
15.1-19 17 15.1-96 18 15.2-52 18
15.1-20 17 15.1-97 18 15.2-53 18
15.1-21 17 15.1-98 18 15.2-54 18
15.1-22 17 15.1-99 18 15.2-55 18
15.1-23 17 15.1-100 18 15.2-56 18
15.1-24 17 15.1-101 18 15.2-57 18
15.1-25 17 15.1-102 18 15.2-58 18
15.1-26 17 15.1-103 18 15.2-59 18
15.1-27 17 15.1-104 18 15.2-60 18
15.1-28 17 15.1-105 18 15.2-61 17
15.1-29 17 15.1-106 18 15.2-62 17
15.1-30 17 15.1-107 18 15.2-63 17
15.1-31 17 15.1-108 18 15.2-64 17
15.1-32 17 15.1-109 18 15.2-65 17
15.1-33 17 15.1-110 18 15.2-66 17
15.1-34 17 15.1-111 18 15.2-67 18
15.1-35 17 15.1-112 18 15.2-68 18
15.1-36 17 15.1-113 18 15.2-69 18
15.1-37 17 15.1-114 18 15.2-70 18
15.1-38 17 15.1-115 18 15.2-71 18
15.1-39 17 15.1-116 18 15.2-72 18
15.1-40 17 15.1-117 18 15.2-73 18
15.1-41 17 15.1-118 18 15.2-74 18
15.1-42 17 15.2-75 18
15.1-43 17 15.2 Tab - 15.2-76 18
15.1-44 17 15.2-77 18
15.1-45 17 15.2-1 17 15.2-78 17
15.1-46 17 15.2-2 17 15.2-79 17
15.1-47 17 15.2-3 17 15.2-80 17
15.1-48 17 15.2-4 17 15.2-81 17
15.1-49 17 15.2-5 17 15.2-82 17
15.1-50 17 15.2-6 17 15.2-83 17
15.1-51 18 15.2-7 17 15.2-84 17
15.1-52 18 15.2-8 17 15.2-85 17
15.1-53 18 15.2-9 17 15.2-86 17
15.1-54 18 15.2-10 17 15.2-87 17
15.1-55 18 15.2-11 17 15.2-88 17
15.1-56 18 15.2-12 17 15.2-89 17
15.1-57 18 15.2-13 17 15.2-90 17
15.1-58 18 15.2-14 17
15.1-59 18 15.2-15 17
15.1-60 18 15.2-16 17 15.3 Tab -
15.1-61 18 15.2-17 17
15.1-62 18 15.2-18 17 15.3-1 17
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15.3-2 17 15.4-26 19 15.5 Tab -
15.3-3 17 15.4-27 19
15.3-4 17 15.4-28 18 15.5-1 19
15.3-5 17 15.4-29 18 15.5-2 19
15.3-6 17 15.4-30 19 15.5-3 19
15.3-7 17 15.4-31 17 15.5-4 19
15.3-8 17 15.4-32 19 15.5-5 19
15.3-9 19 15.4-33 17 15.5-6 19
15.3-10 19 15.4-34 17 15.5-7 19
15.3-11 17 15.4-35 17 15.5-8 19
15.3-12 17 15.4-36 17 15.5-9 19
15.3-13 17 15.4-37 17 15.5-10 19
15.3-14 17 15.4-38 17 15.5-11 19
15.3-15 17 15.4-39 17 15.5-12 19
15.3-16 17 15.4-40 17 15.5-13 19
15.3-17 17 15.4-41 17 15.5-14 19
15.3-18 17 15.4-42 17 15.5-15 19
15.3-19 17 15.4-43 17 15.5-16 19
15.3-20 17 15.4-44 17 15.5-17 19
15.3-21 17 15.4-45 17 15.5-18 19
15.3-22 17 15.4-46 17
15.3-23 17 15.4-47 17 15.6 Tab -
15.3-24 17 15.4-48 17
15.3-25 17 15.4-49 17 15.6-1 17
15.3-26 17 15.4-50 17 15.6-2 17
15.3-27 17 15.4-51 17 15.6-3 17
15.3-28 17 15.4-52 17 15.6-4 17
15.3-29 17 15.4-53 18 15.6-5 18
15.3-30 17 15.4-54 19 15.6-6 17
15.3-31 17 15.4-55 19 15.6-7 17
15.3-32 17 15.4-56 19 15.6-8 17
15.3-33 17 15.4-57 19 15.6-9 17
15.3-34 17 15.4-58 19 15.6-10 17
15.3-35 17 15.4-59 19 15.6-11 17
15.3-36 17 15.4-60 18 15.6-12 18
15.3-37 17 15.4-61 18 15.6-13 17
15.3-38 17 15.4-62 18 15.6-14 17
15.3-39 18 15.4-63 18 15.6-15 17
15.3-40 17 15.4-64 18 15.6-16 17
15.3-41 17 15.4-65 18 15.6-17 19
15.3-42 17 15.4-66 18 15.6-18 17
15.3-43 17 15.4-67 18 15.6-19 17
15.3-44 17 15.4-68 18 15.6-20 17
15.3-45 17 15.4-69 18 15.6-21 17
15.3-46 17 15.4-70 18 15.6-22 17
15.3-47 17 15.4-71 18 15.6-23 17
15.3-48 17 15.4-72 18 15.6-24 17
15.4-73 18 15.6-25 17
TEXT VOLUME 12 15.4-74 18 15.6-26 17
15.4-75 18 15.6-27 17
15.4 Tab - 15.4-76 18 15.6-28 17
15.4-77 18 15.6-29 17
15.4-1 17 15.4-78 18 15.6-30 17
15.4-2 17 15.4-79 18 15.6-31 17
15.4-3 17 15.4-80 18 15.6-32 17
15.4-4 17 15.4-81 18 15.6-33 17
15.4-5 17 15.4-82 18 15.6-34 17
15.4-6 17 15.4-83 18 15.6-35 17
15.4-7 17 15.4-84 18 15.6-36 17
15.4-8 17 15.4-85 18 15.6-37 17
15.4-9 17 15.4-86 18 15.6-38 17
15.4-10 17 15.4-87 18 15.6-39 17
15.4-11 17 15.4-88 18 15.6-40 17
15.4-12 17 15.4-89 18 15.6-41 17
15.4-13 17 15.4-90 18 15.6-42 17
15.4-14 17 15.4-91 18 15.6-43 17
15.4-15 17 15.4-92 18 15.6-44 17
15.4-16 18 15.4-93 18 15.6-45 17
15.4-17 17 15.4-94 18 15.6-46 17
15.4-18 17 15.4-95 18 15.6-47 17
15.4-19 18 15.4-96 18 15.6-48 17
15.4-20 17 15.4-97 18 15.6-49 17
15.4-21 18 15.4-98 18 15.6-50 17
15.4-22 18 15.4-99 18 15.6-51 17
15.4-23 18 15.4-100 18 15.6-52 17
15.4-24 19 15.6-53 17
15.4-25 19 15.6-54 17
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15.6-55 17 15A-30 19 15E-1 18
15.6-56 17 15A-31 19 15E-2 18
15.6-57 17 15A-32 19 15E-3 18
15.6-58 17 15A-33 19 15E-4 18
15.6-59 17 15A-34 19 15E-5 18
15.6-60 17 15A-35 19 15E-6 18
15.6-61 17 15A-36 19 15E-7 18
15.6-62 17 15A-37 19 15E-8 18
15.6-63 17 15A-38 19 15E-9 18
15.6-64 17 15A-39 19 15E-10 18
15.6-65 17 15A-40 19 15E-11 18
15.6-66 17 15A-41 19 15E-12 18
15.6-67 17 15A-42 19 15E-13 18
15.6-68 17 15A-43 19 15E-14 18
15.6-69 17 15A-44 19 15E-15 18
15.6-70 17 15A-45 19 15E-16 18
15A-46 19 15E-17 18
15.7 Tab -- 15A-47 19 15E-18 18
15A-48 19
15.7-1 19 15A-49 19 CHAPTER 16 TAB -
15.7-2 19 15A-50 19
15.7-3 19 15A-51 19 16-i 19
15.7-4 19 15A-52 19
15.7-5 19 15A-53 19 16.0 Tab -
15.7-6 19
15.7-7 19 15B Tab - 16.0-1 19
15.7-8 19
15.7-9 19 15B-i 19 CHAPTER 17 TAB --
15.7-10 19 15B-ii 19
15.7-11 19 15B-iii 19 17-i 19
15.7-12 19 15B-1 19 17-ii 19
15.7-13 19 15B-2 19 17-iii 19
15.7-14 19 15B-3 19 17-iv 19
15.7-15 19 15B-4 19 17-v 19
15.7-16 19 15B-5 19 17-vi 19
15.7-17 19 15B-6 19 17-vii 19
15.7-18 19 15B-7 19
15.7-19 19 15B-8 19 17.1 Tab -
15.7-20 19 15B-9 19
15B-10 19 17.1-1 19
15A Tab -- 15B-11 19 17.1-2 19
15B-12 19
15A-i 19 15B-13 19 17.1A Tab --
15A-ii 19 15B-14 19
15A-iii 19 15B-15 19 17.1A-1 19
15A-iv 19 15B-16 19 17.1A-2 19
15A-v 19 15B-17 19 17.1A-3 19
15A-vi 19 15B-18 19 17.1A-4 19
15A-1 19 15B-19 19 17.1A-5 19
15A-2 19 15B-20 19 17.1A-6 19
15A-3 19 15B-21 19 17.1A-7 19
15A-4 19 15B-22 19 17.1A-8 19
15A-5 19 15B-23 19 17.1A-9 19
15A-6 19 17.1A-10 19
15A-7 19 Appendix 15C - 17.1A-11 19
15A-8 19 17.1A-12 19
15A-9 19 Deleted 17.1A-13 19
15A-10 19 17.1A-14 19
15A-11 19 15D Tab - 17.1A-15 19
15A-12 19 17.1A-16 19
15A-13 19 15D-i 19 17.1A-17 19
15A-14 19 15D-ii 19 17.1A-18 19
15A-15 19 15D-1 19 17.1A-19 19
15A-16 19 15D-2 19 17.1A-20 19
15A-17 19 15D-3 19 17.1A-21 19
15A-18 19 15D-4 19 17.1A-22 19
15A-19 19 15D-5 19 17.1A-23 19
15A-20 19 15D-6 19 17.1A-24 19
15A-21 19 15D-7 19 17.1A-25 19
15A-22 19 15D-8 19 17.1A-26 19
15A-23 19 15D-9 19 17.1A-27 19
15A-24 19 17.1A-28 19
15A-25 19 15E Tab - 17.1A-29 19
15A-26 19 17.1A-30 19
15A-27 19 15E-i 18 17.1A-31 19
15A-28 19 15E-ii 18 17.1A-32 19
15A-29 19 15E-iii 18 17.1A-33 19
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PVNGS UPDATED FSAR

FOREWORD

The Palo Verde Nuclear Generating Station (PVNGS) has developed
the Updated Final Safety Analysis Report (UFSAR) in accordance
with Title 10, Code of Federal Regulations (10CFR), Part 50.71,

Maintenance of Records, Making of Reports, Paragraph (e). The

UFSAR is analogous in content and format to the original PVNGS
FSAR submitted as part of the joint application for the
operation licenses for Units 1, 2, and 3, NRC Docket Nos.

STN 50-528/529/530.

The original PVNGS FSAR content and format was specified by
10CFR50.34 (b) and NRC Regulatory Guide 1.70, Revision 3.

Content of the Updated FSAR is controlled in accordance with
Regulatory Guide 1.181. Also, in accordance with NRC policy

statement entitled Methods for Achieving Standardization of

Nuclear Power Plants, dated March 5, 1973, appropriate sections

of the Combustion Engineering Standard Safety Analysis Report
(CESSAR), NRC Docket Nos. STN 50/470, were incorporated by

reference.

Numerical values in the UFSAR may be nominal in nature,
provided to give the reader a sense for the value of the
parameter or accuracy of the measurement and should not be
viewed as actual values observable in the field. Plant
operation at values other than that presented in the UFSAR is
acceptable provided that actual values are within established
technical specifications, design bases and administrative

limits.

The content and format of the UFSAR is specified by
10CFR50.71 (e) and NRC Generic Letter 81-06. Pursuant to
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Paragraph (4) of 10CFR50.71(e), the PVNGS UFSAR reflects
changes up to 6 months prior to the required filing of the
UFSAR. The UFSAR includes the effects of: approved license
amendments; changes that were made to the facility or
procedures as described in the FSAR that did not require a
license amendment pursuant to 10 CFR 50.59(c) (1); engineering
evaluations and safety analyses performed by the licensee in
support of license amendments; and the analyses of new nuclear

safety issues performed at the Commission’s request.

No new analyses other than those originally prepared during the
development and license review process of the original
publication of the FSAR, or prepared and submitted pursuant to
NRC requirements, have been incorporated into the UFSAR.
Analyses that are provided in the UFSAR have been revised to

correct known inaccuracies or errors.

The responses to NRC questions, contained in the original FSAR
by appendix, are incorporated into the body of the updated FSAR
as appropriate. The questions have been retained within their
respective appendices, and references have been added when
responses were deleted to provide direction to where the

responses are incorporated.

Descriptions of physical changes to PVNGS are included in the

UFSAR.

The PVNGS revision 0 UFSAR did not include identification of
the subsequent supplements and amendments to the original FSAR.
The 17 amendments and supplements to the original FSAR were
appropriately incorporated, without identifying revision bars,

into the FSAR to create a single, complete, and integral
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FOREWORD

document. Revision bars were used to identify noneditorial
changes between the original FSAR, through amendment 17, and
the initial UFSAR. The revision bars will preserve the history
and bases of changes to the UFSAR. For the initial UFSAR,
beside each revision bar is the number "O". This symbol will

identify those changes incorporated into the initial UFSAR.

The UFSAR is updated in accordance with 10CFR50.71(e). Each
replacement page includes both a change indicator for the area
changed, e.g., a bold line vertically drawn in the margin
adjacent to the portion actually changed, and page change

identification (date of UFSAR revision and revision number).
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1. INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

1.1 INTRODUCTION

This Final Safety Analysis Report (FSAR) is submitted in
support of the joint application filed in Docket Nos. STN
50-528, 50-529, and 50-530 by Arizona Public Service Company
(APS) for operating licenses for three nuclear power units to
be located at Palo Verde Nuclear Generating Station (PVNGS) in
Maricopa County, Arizona, west of the Phoenix metropolitan

area.

The joint application for construction permits and operating
licenses for PVNGS Units 1, 2, and 3 (PVNGS) was filed with the
Nuclear Regulatory Commission (NRC) on July 11, 1974.
Construction permits were subsequently issued for PVNGS 1, 2,
and 3 on May 25, 1976, as CPPR-141, CPPR-142, and CPPR-143,
respectively, in Docket Nos. STN 50-528, 50-529, and 50-530.

Each of the PVNGS units will utilize a System 80 pressurized
water reactor nuclear steam supply system (NSSS) provided by
Combustion Engineering, Inc., (C-E) and described in the
Combustion Engineering Standard Safety Analysis Report - Final

Safety Analysis Report (CESSAR).

PVNGS, including each of the three units and all property and
facilities located thereat, is jointly owned or leased pursuant
to sale and leaseback transactions approved by the NRC by the
following seven utilities as tenants in common in PVNGS 1, 2,

and 3 in the percentages indicated:
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e Arizona Public Service Company 29.1
e Salt River Project Agricultural 17.49
Improvement and Power District
e Southern California Edison Company 15.8
e FEl1 Paso Electric Company 15.8
e Public Service Company of New Mexico 10.2
e Southern California Public Power Authority 5.91
e Department of Water and Power of the 5.7

City of Los Angeles

The rights, duties, and obligations of such utilities in
respect to the construction, operation, and maintenance of
PVNGS are established by the Arizona Nuclear Power Project
(ANPP) Participation Agreement, dated as of August 23, 1973,
as amended (a copy of which is included with the General
Information accompanying the PVNGS License Application). In
addition to the ownership arrangements, the provisions of the
Participation Agreement that are most significant to the
application are those that designate APS as the Project
Manager and Operating Agent of PVNGS with full authority and
responsibility to engineer, design, construct, operate, and
maintain PVNGS and all related facilities other than
transmission and switchyard facilities. Additionally, under
the terms of the Participation Agreement, APS is responsible
for obtaining all licenses, permits, and approvals required to
construct, operate, and maintain PVNGS and is authorized to
submit and prosecute on its own behalf and as agent for all

other participants all applications therefor. Accordingly,

June 2017 1.1-2 Revision 19



PVNGS UPDATED FSAR

INTRODUCTION

APS, as Project Manager and Operating Agent of PVNGS, is the
applicant for permits and licenses to construct, operate, and
maintain PVNGS and also is the applicant for itself and all
other joint owners in PVNGS to acquire and own, or lease
pursuant to sale and leaseback transactions approved by the
NRC, undivided interests in said units as tenants in common in

the percentages hereinabove set forth.

With respect to transmission and switchyard facilities
required for PVNGS, the participants collectively are planning
and coordinating transmission and interconnection arrangements
suitable for the delivery to the participants of the power and
energy generated by PVNGS and compatible with the transmission

systems of the participants.

PVNGS, as established by the ANPP Participation Agreement, is
neither a corporate entity, partnership, nor joint venture;
but rather it is a jointly owned facility, consisting of all
equipment, structures, nuclear fuel, and other property and
rights that are or may be used or useful in the operation and
maintenance of the facility, but excluding the high voltage
switchyard and all transmission facilities connected thereto.
Each joint owner has the sole and exclusive right to a
percentage equal to its ownership interest of the generating
capability of each of the PVNGS units. Accordingly, no sales
of power and energy will be made by PVNGS or by APS as agent
for other participants in PVNGS. Instead, all sales of power
and energy from any PVNGS generating unit will be made by the
various joint owners, individually, to their respective
customers and to third parties separately from and independent

of the ANPP Participation Agreement.
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1.1.1 TYPE OF LICENSE REQUESTED

The application is for a Class 103 license for each of the

PVNGS Units 1, 2, and 3.

1.1.2 PROPOSED STATION LOCATION

PVNGS is located on a site situated in Section 34 and
portions of Sections 26, 27, 28, 33, and 35 in Township One
North, Range Six West of the Gila and Salt River Base and
Meridian, and Section 3 and portions of Sections 2, 4, 9, and
10 in Township One South, Range Six West of the Gila and

Salt River Base and Meridian, Maricopa County, Arizona.

This location is approximately 34 miles west of the nearest
boundary of the city of Phoenix, Arizona. The closest
population center of more than 25,000 residents is Sun City,
which is approximately 34 miles east-northeast of the PVNGS

site.

1.1.3 CONTAINMENT TYPE

The containment for each unit is a single containment system
consisting of a steel-lined, prestressed concrete,
cylindrical structure, with a hemispherical dome. The
containment structures are designed by Bechtel Power

Corporation (Bechtel).

1.1.4 THERMAL POWER LEVELS AND ELECTRICAL OUTPUT

NSSS rated core thermal power is 3990 MWt. Heat from

nonreactor sources, primarily pump heat, is 23 MWt.
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The turbine-generator electrical output for 4013 MWt
(3990 MWt23 WMt) 1is 1411 MWe (1443 MWe valves wide open) at
3.5 inches Hg abs backpressure. The nominal net output is 1346

MWe (1378 MWe valves wide open).

1.1.5 SCHEDULED COMPLETED AND COMMERCIAL OPERATION DATES

The scheduled completion or fuel loading dates and the scheduled

commercial operation dates for PVNGS Units 1, 2, and 3 are as

follows:
PVNGS Commercial
Unit Operating License Date Operation Date®
1 Licensed
December 31, 1984 January 28, 1986
2 Licensed September 19, 1986
December 9, 1985
3 Licensed January 8, 1988
March 25, 1987
a. ANPP terminology is firm power operation date in lieu of

commercial operation date.
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1.2 GENERAL PLANT DESCRIPTION

1.2.1 PRINCIPAL SITE CHARACTERISTICS

1.2.1.1 Site Location

The site is located approximately 34 miles west of the nearest
boundary of the city of Phoenix in Maricopa County, Arizona.
Buckeye Salome Road is north of the site and runs in a
northwest to southeast direction. A paved county road,
Wintersburg Road, runs north to south along the west edge of
the site, and Ward Road (paved), sometimes called Elliot Road,
runs east to west at the southern end of the site. A Union
Pacific railroad line runs southwest to northeast 5 miles south
of the power plant complex. Figure 1.2-1 shows the general
site location. Figure 1.2-2 provides a general site vicinity
map. Engineering drawings 13-C-ZVA-005 and 13-P-00B-001 show

the site general arrangement.

1.2.1.2 Plant Surroundings

The general area consists of a broad valley or basin surrounded
by a series of intermittent hills. Relief of the Palo Verde
Hills is relatively low (250-foot maximum); the basin area
averages about 950 feet in elevation and the adjacent hills
rise to about 1200 feet in elevation (see figure 1.2-2). The
hills about 5 miles northwest of the site area are the most
rugged in the area, and the highest ridges reach approximately
2100 feet above sea level. The basin floor slopes very gently
(28 feet per mile) to the south and is dissected by a number of
ephemeral stream channels that converge and flow toward the

Gila River about 10 miles to the south.
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1.2.2 SYSTEM 80 SCOPE AND DESCRIPTION

Combustion Engineering (CE) System 80 includes the NSSS and
many of its auxiliary and safety systems. The original scope
of design for CE System 80 systems and components is listed in
Table 1.2-1 entitled "CESSAR Design Scope Systems and
Equipment." The seismic category and the safety and quality
classification of mechanical components within the System 80
scope are listed in Table 3.2-1 entitled "Quality
Classification of Structures, Systems, and Components."
Summary descriptions of the CE System 80 systems are presented
below and detailed in the appropriate sections. Information
related to the safe design of structures, systems and
components which affect these systems, but not within the scope
of CE-supplied equipment, is identified in the appropriate

UFSAR sections under the heading "Interface Reguirements."
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TABLE 1.2-1

(Sheet 1 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

1. Reactor Coolant System
a) Reactor Vessel Assembly
1. Reactor Vessel Internals
2. Fuel and Fuel Assemblies
3. Surveillance Specimens and Holders
4. Neutron Sources
5. Control Element Assemblies
6. Control Element Drive Mechanisms
7. Reactor Vessel Supports
8. Closure Studs, Nuts and Washers
9. Reactor Vessel Head Closure Seal
b) Steam Generator Assembly
1. Steam Generator Internals
2. Steam Generator Supports
c) Pressurizer Assembly
1. Pressurizer Heaters
2. Pressurizer Supports
d) Reactor Coolant Pumps
1. Reactor Coolant Pump Supports
2. Reactor Coolant Pump Instrumentation and Component
Controls‘?
e) Reactor Coolant Piping Including Pipe Stop Weld Buildups
f) Main Steam and Feedwater System Instrumentation and

Component Controls‘?
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TABLE 1.2-1 (Cont'd)

(Sheet 2 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

2)

g) RCS Instrumentation and Component Controls'

h) Spray Line Valves

i) Insulation

2. Engineered Safety Features Systems

a) Safety Injection System
1. Safety Injection Tanks
2. High Pressure Safety Injection Pumps
3. Low Pressure Safety Injection Pumps
4. Associated Valves
5. Instrumentation and Component Controls‘?

b) Containment Isolation System(”
1. Safety Injection System High and Low Pressure

Injection Lines
2. Containment Sump Suction Lines
3. Shutdown Cooling Suction Lines
4. Letdown Line
5. Charging Line
6. Reactor Coolant Pump Seal Water Injection and Return
Lines
7. Reactor Drain Tank Discharge Line
8. Makeup Water Supply Line to the Reactor Drain Tank
9. Safety Injection Tank Fill and Drain Line
3. Fuel Handling System

a) Refueling Machine

b) Transfer Carriage System
1. Transfer Carriage
2. Upending Machine
3. Hydraulic Power Unit
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TABLE 1.2-1 (Cont'd)

(Sheet 3 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

c) Fuel Transfer Tube, Valve and Flange
d) CEA Change Platform

e) Long and Short Fuel Handling Tools
f) Reactor Vessel Head Lifting Rig

q) Upper Guide Structure Lifting Rig

h) Core Barrel Lifting Rig
i) Spent Fuel Handling Machine
J) New Fuel Elevator
k) Underwater Television
1) Dry Sipping Equipment
m) Refueling Pool Seal
n) In-Core Instrumentation and CEA Cutter
o) Extension Shaft Uncoupling Tool
4. Chemical and Volume Control System
a) Pumps
1. Charging Pumps
2 Boric Acid Makeup Pumps
3. Reactor Makeup Water Pumps
4 Holdup Pumps
5 Reactor Drain Pumps

b) Tanks
Volume Control Tank
Boric Acid Batching Tank
Refueling Water Tank

Reactor Makeup Water Tank

1
2
3
4. Holdup Tank
5
6 Reactor Drain Tank
-

Equipment Drain Tank

June 2013 1.2-5 Revision 17



PVNGS UPDATED FSAR

GENERAL PLANT DESCRIPTION

Table 1.2-1 (Cont'd)

(Sheet 4 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

c) Heat Exchangers
1. Regenerative Heat Exchanger
2. Letdown Heat Exchanger
3. RCP Seal Injection Heat Exchanger
d) Ion Exchangers
1 Purification Ion Exchangers
2 Deborating Ion Exchanger
3. Preholdup Ion Exchanger
4 Boric Acid Condensate Ion Exchanger
e) Filters
1 Purification Filters
2 Boric Acid Filter
3. Reactor Makeup Water Filter
4 Reactor Drain Filter
5 Seal Injection Filters
f) Gas Stripper Package
g) Boric Acid Concentrator Package
h) Process Radiation Monitor
i) Boronometer (Abandoned in-place)
J) Deleted
k) Instrumentation and Component Controls
1) Valves
m) Chemical Addition
5. Shutdown Cooling System
a) Shutdown Cooling Heat Exchangers
b) Instrumentation and Component Controls(m
c) Valves
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Table 1.2-1 (Cont'd)

(Sheet 5 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

6. Test Programs
a) Preoperational Tests for CESSAR Design Scope Systems
b) Startup Tests for CESSAR Design Scope Systems
7. Reactor Protective System
a) Variable Overpower Trip
b) High Logarithmic Power Trip
c) High Pressurizer Pressure Trip
d) Low Pressurizer Pressure Trip
e) Low Steam Generator Pressure Trip
) Low Steam Generator Water Level Trip
q) High Steam Generator Water Level Trip
h) High Containment Pressure Trip
i) Low DNBR Trip in DNBR/LPD Calculator System
J) High Local Power Density Trip in DNBR/LPD Calculator System

k) Manual Trip

8. Supplementary Protection System
a) High Pressurizer Pressure Trip

9. Engineered Safety Features Actuation System
a) Containment Isolation Actuation Signal
b) Emergency Feedwater Actuation Signal
c) Main Steam Isolation Signal
d) Safety Injection Actuation Signal
e) Recirculation Actuation Signal
f) Containment Spray Actuation Signal
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Table 1.2-1 (Cont'd)

(Sheet 6 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

10. Control Systems

a) Reactor Regulating System

b) Control Element Drive Mechanism Control System
c) Pressurizer Pressure Control System

d) Pressurizer Level Control System

e) Feedwater Control System

f) Reactor Power Cutback System

g) Steam Bypass Control System

h) Boron Control System(”

11. Monitoring Systems

a) Plant Monitoring System
b) Core Operating Limit Supervisory System
c) In-core Instrumentation System

1. Fixed In-core Instrument System

12. Nuclear Instrumentation

a) Source Range Channels
b) Power Range Channels - Control
c) Logarithmic and Linear Safety Channels

13. Other Protective Instrumentation

a) Shutdown Cooling System Suction Line Isolation Valve
Interlocks
b) Safety Injection Tank Isolation Valve Interlocks
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Table 1.2-1 (Cont'd)

(Sheet 7 of 7)
ORIGINAL CESSAR DESIGN SCOPE SYSTEMS AND EQUIPMENT

NOTES
1. There is no one particular system for complete containment
isolation. Containment isolation is achieved by applying

acceptable common criteria to penetrations for CESSAR design
scope systems and by using a containment isolation signal to
actuate appropriate valves. Containment isolation is within

the CESSAR scope for the lines listed under "2.b" above.

2. There is no implication that all instrumentation and controls
within the CESSAR scope are safety related. The text defines

what instrumentation is considered to be safety related.

3. Because of the relatively slow response of the system to
changes in boron concentration, the boron control system is
manual with the operator controlling boron concentration

based on periodic sampling.
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1.2.3 NUCLEAR STEAM SUPPLY SYSTEM

The NSSS generates power as described in section 1.1.4,
producing saturated main steam. The NSSS contains two
independent primary coolant loops, each of which has two
reactor coolant pumps, a steam generator, a 42-inch ID outlet
(hot) pipe and two 30-inch ID inlet (cold) pipes. An
electrically heated pressurizer is connected to one of the
loops, and safety injection lines are connected to each of the
four cold legs and the two hot legs. Pressurized water
circulates by means of electric-motor-driven, single-stage,
centrifugal reactor coolant pumps, downward between the reactor
vessel shell and the core support barrel, upward through the
reactor core, through the tube side of the vertical U-tube
(with an integral economizer) steam generators, and back to the
reactor coolant pumps. The saturated steam produced in the

Steam generators is passed to the turbine.

1.2.3.1 Reactor Core

The reactor core is fueled with uranium dioxide pellets
enclosed in zircaloy or zirlo tubes with welded end caps. The
tubes are fabricated into assemblies in which end fittings
limit axial motion and grids limit lateral motion of the tubes.
The control element assemblies (CEAs) consist of Alloy 625
absorber rods, which are guided by tubes located within the
fuel assembly. The core consists of 241 fuel assemblies which
will be initially loaded with three different U-235
enrichments. The NSSS full-thermal output is specified in

section 1.1.4. The neutron absorber is either all boron

carbide (B4C) in Feltmetal® CEAs, or a combination of B4C and
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Silver-indion-cadmium (AIC) in AIC CEAs. Only one design at a

time will be used in each of the three units.
Design criteria are established to ensure the following:

A. The minimum departure from nucleate boiling ratio during
normal operation and anticipated operational occurrences

is not less than 1.19.

B. The maximum fuel centerline temperature evaluated at the
design overpower condition is below that wvalue which could
lead to centerline fuel melting. The melting point of the
UO, is not reached during normal operation and anticipated

operational occurrences.

C. Fuel rod clad is designed to maintain cladding integrity

throughout fuel life.

D. FEach reactor system is designed so that any xenon

transients will be adequately damped.

E. The reactor coolant system is designed and constructed to

maintain its integrity throughout the expected plant life.

F. Power excursions that could result from any credible
reactivity addition incident do not cause damage either by
deformation or rupture of the pressure vessel, or impair

operation of the engineered safety features.

G. The combined response of the fuel temperature coefficient,
the moderator temperature coefficient, the moderator void
coefficient, and the moderator pressure coefficient to an
increase in reactor thermal power is a decrease in

reactivity. In addition, reactor power transients remain
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bounded and damped in response to any expected changes in

any operating variable.

The reactor core is further discussed in Chapter 4.

1.2.3.2 Reactor Internals

The internal structures include the core support barrel, the
lower support structure & ICI nozzle assembly, the core shroud,
and the upper guide structure assembly. The core support
barrel is a right circular cylinder supported by a ring flange
from a ledge on the reactor vessel. It carries the entire
weight of the core. The lower support structure transmits the
weight of the core to the core support barrel by means of a
beam structure. The core shroud surrounds the core and
minimizes the amount of bypass flow. The upper guide structure
provides a flow shroud for the CEA's, and limits upward motion
of the fuel assemblies during pressure transients. Lateral
snubbers are provided at the lower end of the core support

barrel assembly.

The principal design bases for the reactor internals are to
provide the vertical supports and horizontal restraints during

all normal operating, upset, and faulted conditions.

The core is supported and restrained during normal operation
and postulated accidents to ensure that coolant can be supplied

to the coolant channels for heat removal.

Reactor internals are further discussed in Sections 3.9, 4.5,

19.1.21.B, and Table 19.5-1, Item 23B.
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1.2.3.3 Reactor Coolant System (RCS)

The RCS is arranged as two closed loops connected in parallel
to the reactor vessel. Each loop consists of one 42-inch ID
outlet (hot) pipe, one steam generator, two 30-inch ID inlet
(cold) pipes, and two pumps. An electrically heated
pressurizer is connected to one of the loops, and safety
injection lines are connected to each of the four cold legs and

two hot legs.

The RCS operates at a nominal pressure of 2250 psia. The
reactor coolant enters near the top of the reactor vessel, then
flows downward between the reactor vessel shell and the core
barrel, up through the core, leaves the reactor vessel, and
flows through the tube side of the two vertical U-tube (with an
integral economizer) steam generators where heat is transferred
to the secondary system. Reactor coolant pumps return the

reactor coolant to the reactor vessel.

Two steam generators, using heat generated by the reactor core
and carried by the primary coolant to each steam generator,
produce steam for driving the plant turbine-generator. Each
steam generator is a vertical U-tube heat exchanger with an
integral economizer which operates with the reactor coolant on

the tube side and secondary coolant on the shell side.

Fach unit is designed to transfer heat from the Reactor Coolant
System to the secondary system to produce saturated steam when

provided with the proper input feedwater. Moisture separators

and steam driers on the shell side of the steam generator limit
the moisture content of the steam during normal operation at

full power.
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Hot reactor coolant from the reactor vessel enters the steam
generator through the inlet nozzle in the primary head. From
here it flows through the U-tubes, where it gives up heat to
the secondary coolant, to the outlet side of the primary head
where the flow splits and leaves through the two outlet
nozzles. A vertical divider plate separates the inlet and
outlet plenums of the primary head. An integral economizer is
employed on the cold leg of the U-tube steam generator to
enhance the generator thermal effectiveness. With fixed
reactor coolant conditions, the use of an economizer enables
the steam generator to operate at a higher steam pressure

without an increase in heating surface.

The steam generator with integral economizer is in most
respects similar to earlier U-tube recirculating steam
generators. The basic difference is that instead of
introducing feedwater only through a sparger ring to mix with
the recirculating water flow in the downcomer channel,
feedwater is also introduced into a separate, but integral
section of the steam generator. A semi-cylindrical section of
the tube bundle, at the cold leg or exit end of the U-Tubes, is
separated from the remainder of the tube bundle by vertical
divider plates. Feedwater is introduced directly into this
section and pre-heated before discharge into the evaporator
section. Feedwater flow enters the economizer through two
nozzles into the distribution box. Discharge ports in the
distribution box are sized and spaced to provide a uniform rate
of discharge over the full half circumference of the
economizer. The flow after leaving the distribution box passes

radially across the tube sheet. A flow baffle acts as the
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upper boundary of this radial pass. This baffle is sized to
evenly distribute flow through the axial region of the
economizer. Flow passes upward through the annuli formed by
the tubes and baffle plate into the axial flow region. This
region is basically a counter-flow heat exchanger, with
feedwater directed upward outside the tubes and primary flow
directed downward inside the tubes. Feedwater then exits the
economizer slightly subcooled and enters the boiling region of

the steam generator.

The remainder of the steam generator differs little from
previous recirculating U-tube steam generators manufactured by
C-E, except that the lower portion of the evaporator section
and the downcomer channel occupy only one-half of the steam
generator cross-section. The effect of this non-symmetry is
factored into the design of tube support structures. The
steam-water mixture leaving the vertical U-tube heat transfer
surface enters the separators which impart a centrifugal motion
to the mixture and separate the water particles from the steam.
The water exits from the perforated separator housings and
recirculates through the downcomer channel to repeat the cycle.
Final drying of the steam is accomplished by passage of the
steam through dryers. The steam generator dryers employ a

Peerless hook vane design.

An integral flow restrictor has been installed in each steam

generator steam nozzle to reduce flow area.

The reactor coolant is circulated by four electric-motor-driven

single-stage centrifugal pumps. The pump shafts are sealed by
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mechanical seals. The seal performance is monitored by

pressure and temperature sensing devices in the seal system.

The RCS is further discussed in Chapter 5.

1.2.4 ENGINEERED SAFETY FEATURES

Engineered safety features function in the highly unlikely event
of an accidental release of radiocactive fission products from
the reactor system, particularly as the result of loss-of-
coolant accidents. These safeguards function to localize,
control, mitigate, or terminate such accidents to hold exposure

levels below 10CFR100.

1.2.4.1 Containment System

1.2.4.1.1 Containment Building

See section 1.2.12.

1.2.4.1.2 Safety Injection System

In the highly unlikely event of a loss-of-coolant accident, the
safety injection system (SIS), including high-pressure and low-
pressure safety injection pumps and safety injection tanks,
injects borated water into the reactor coolant system. This
provides cooling to limit core damage and fission product
release and ensures adequate shutdown margin. The SIS also
provides continuous long-term, post-accident cooling of the
core by recirculation of borated water from the containment

sump.

The SIS is discussed further in Section 6.3.
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1.2.4.2 Additional PVNGS Engineered Safety Features

In addition to the engineered safety features (ESF) described
above, the PVNGS units are provided with the following

features:

A. The essential fuel building ventilation system
features redundant filter trains that are actuated by
an accident signal. By maintaining the lower levels
of the auxiliary building at a negative pressure, the
system minimizes the offsite radiation dose following
a loss-of-coolant accident (LOCA). By maintaining the
fuel building at a negative pressure, the system
prevents exfiltration of unfiltered air and minimizes
the offsite radiation dose following a fuel handling
accident in the fuel building. A more complete

discussion appears in section 9.4.

B. The containment building purge (both refueling and
power access) can be stopped and the containment purge
inlet and exhaust lines isolated in the event of high
airborne radiation. The containment purge isolation
actuation signal (CPIAS) is generated to minimize the
offsite radiation dose following a fuel handling
accident in the containment building or a LOCA during

operation.

C. Control building essential ventilation can be isolated
from normal ventilation trains in the event of a high
radiation signal. The control room is maintained at a
positive pressure to prevent infiltration of

unfiltered air and to minimize the radiation dose to
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control room personnel. The control building
ventilation system is discussed in sections 9.4 and

6.4.

D. The containment hydrogen control system is used to
prevent the concentration of hydrogen in the
containment from reaching 4% by volume following a
LOCA accident. The system is comprised of two full-
capacity, independent, parallel loops, each loop
containing a hydrogen recombiner with the capability
of keeping the containment H, concentration below 3.5%
by volume. The hydrogen purge subsystem serves as a
backup to the hydrogen recombiners. Hydrogen purge is
designed to maintain the hydrogen concentration of the
containment atmosphere below the flammability limit
following a postulated LOCA, even without the use of
either recombiner. The hydrogen control system is

discussed in detail in subsection 6.2.5.
E. AC Auxiliary Power System

Engineered safety features ac loads are divided into
two independent and redundant load groups. Each group
consists of one 4.16 kV bus and associated 480V load
centers and motor control centers. The normal plant
ac loads are supplied by two 13.8 kV buses, two

4.16 kV buses, and associated 480V load centers and

motor control centers.

Standby ac power is supplied by two diesel generators.

Each ESF load group is supplied by a separate diesel
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generator. FEach diesel generator is sized to meet the
maximum demand of its ESF load group. In order that
the independence of these load groups not be
compromised, there are no provisions for automatically
transferring ESF load group buses between standby ac

power supplies.
F. DC Power System

The dc power is supplied by four independent Class 1E
125 V-dc systems, one per ESF channel. The systems
are adequate to ensure a constant supply of power to
vital instruments and controls. Two 125V batteries
provide 125 V-dc power for the nonsafety-related

electric system.
G. Essential Cooling Water System

Refer to paragraph 1.2.10.3.3.1, listing A.
H. Essential Spray Pond System

Refer to paragraph 1.2.10.3.3.2.
I. Auxiliary Feedwater System

The auxiliary feedwater system (AFS) consists of one
Seismic Category I motor-driven AFS pump; one Seismic
Category I steam turbine-driven AFS pump; one
non-Seismic Category I motor-driven AFS pump; and
associated piping, controls, and instrumentation.

Refer to subsection 10.4.9 for a detailed discussion.
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1.2.5 INSTRUMENTATION AND CONTROL

Automatic protection systems, control systems, and interlocks
are provided, along with the administrative controls of the
Applicant, to assure safe operation of the plant. Sufficient
instrumentation and controls are supplied to provide manual
operation as a normal backup control mode on all automatic

systems.

A Plant Protection System (PPS) initiates a reactor trip if the
reactor approaches prescribed safety limits, or provides an
actuation signal to the Engineered Safety Features Systems when
a fluid system or containment parameter approaches a prescribed
limit.

Sufficient redundancy is installed to permit periodic testing
of the PPS so that removal from service of any one protection
system component or portion of the system will not preclude
reactor trip, or other protective action when required.
Additionally, no single failure can preclude the PPS providing

a reactor trip or other protective action when required.

The protection system and associated instrumentation is
separated from the control systems and their associated
instrumentation such that failure, or removal from service, of
any control system, component or instrument channel will not
inhibit the functioning of the protection system (see

Chapter 7.0 for details).
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1.2.5.1 Protection, Control, and Instrumentation Systems

1.2.5.1.1 Reactor Protective System

The controllable reactor parameters are normally maintained
within acceptable operating limits by the inherent
characteristics of the reactor, the Reactor Regulating System
(RRS), soluble boron concentration, and the plant operating

procedures.

Four independent channels of the RPS normally monitor each of
the selected plant parameters. The RPS logic is designed to
initiate protective action whenever the signal of any two
channels of a given parameter reach the preset limit. Should
this occur, the power supplied to the Control Element Drive
Mechanisms (CEDM) is interrupted, releasing the Control Element
Assemblies (CEA) which drop into the core to shutdown the
reactor. The two-out-of-four logic can be converted to
two-out-of-three logic to allow one channel to be bypassed for
testing maintenance or operation. The protection system is
independent of and separate from the manual and automatic
control systems except for a Control Element Withdrawal

Prohibit (CWP).

1.2.5.1.2 Supplementary Protection System

The Supplementary Protection System (SPS) augments reactor
protection by utilizing a separate and diverse trip logic from
the Reactor Protective System for initiation of reactor trip.
The added equipment of the SPS provides a simple yet diverse

mechanism to increase the overall reliability of the Plant
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Protection Systems. The SPS will initiate a reactor trip when

pressurizer pressure exceeds a predetermined value.

The SPS is provided with sensors and circuitry which are
diverse from that of the RPS. The SPS design uses a selective
two-out-of-four logic to interrupt the power supplied to the
CEDM's and thereby cause the CEA’s to drop into the core. The

SPS is independent and separate from all control systems.

1.2.5.1.3 Engineered Safety Features Actuation System

The Engineered Safety Features Actuation System (ESFAS)
operates in a manner similar to the RPS to automatically
actuate the Engineered Safety Features (ESF) Systems. Again,
it has a selective two-out-of-four actuation logic that can be
converted to a selective two-out-of-three logic. The ESFAS is

completely independent of the control systems.

1.2.5.1.4 Reactor Control Systems

The reactor control systems are used for startup and shutdown
of the reactor, and for adjustment of the reactor power in
response to turbine load demand. The NSSS control systems are
capable of following ramp load changes between 15% and 100% of
full power at a rate of 5% per minute and a step change of 10%,
except as limited by Xenon. This control is normally
accomplished by automatic movement of CEAs in response to a
change in reactor coolant temperature, with manual control
capable of overriding the automatic signal at any time. If the
reactor coolant temperature is different from a programmed
value, the CEAs are adjusted until the difference is within the

prescribed control band. Regulation of the reactor coolant
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temperature, in accordance with this program, maintains the
secondary steam pressure within operating limits and matches

reactor power to load demand.

The reactor is controlled by a combination of CEA motion and
dissolved boric acid in the reactor coolant. Boric acid is
used for reactivity changes associated with large but gradual
changes in water temperature, Xenon concentration, and fuel
burnup. Addition of boric acid also provides an increased
shutdown margin during the initial fuel loading and subsequent
refuelings. The boric acid solution is prepared and stored at

a temperature sufficient to prevent precipitation.

CEA movement provides changes in reactivity for shutdown or
power changes. The CEAs are moved by CEDMs mounted on the
reactor vessel head. The CEDMs are designed to permit rapid
insertion of the CEAs into the reactor core by gravity. CEA

motion can be initiated manually or automatically.

The pressure in the Reactor Coolant System is controlled by
regulating the temperature of the coolant in the pressurizer
where steam and water are held in thermal equilibrium. Steam
is formed by the pressurizer heaters or condensed by the
pressurizer spray to reduce variations caused by expansion and
contraction of the reactor coolant due to system temperature

changes.

Overpressure protection is provided by safety valves connected
to the pressurizer and designed in accordance with ASME Code,
Section III. The discharge from the pressurizer safety valves
is released underwater in the reactor drain tank, where it is

cooled and condensed. Over-pressure protection for the tank is
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provided by a rupture disc which relieves to the containment.
A Steam Bypass Control System (SBCS) is used to dump steam in
case of a large mismatch between the power being produced by
the reactor and the power being used by the turbine. This
allows the reactor to remain at power instead of tripping.
Each steam generator’s water level is maintained by a Feedwater
Control System (FWCS). A Reactor Power Cutback System (RPCS)
is used to drop selected CEAs into the core to reduce reactor
power rapidly during a large loss of load. This allows the
SBCS and FWCS to maintain the NSSS in a stable condition,
without a reactor trip, and without lifting any safety wvalves

during loss of large load transients with condenser available.

1.2.5.1.5 Nuclear Instrumentation

The nuclear instrumentation includes ex-core and in-core
neutron flux detectors. Eight channels of ex-core
instrumentation monitor the power. Two channels are provided
for the startup, two channels are provided for power control,
and four channels are provided for the protection channels.

The control channels are used to control the reactor power
during power operations. The protection channels are used to
provide inputs to the overpower, logarithmic power Departure
from Nuclear Boiling Rate (DNBR), and Local Power Density (LPD)
trips in the RPS.

The in-core instrumentation consists of self-powered detectors,
distributed throughout the core, which provide information on

flux distribution within the core.
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1.2.5.1.6 Monitoring Systems

The Plant Monitoring System (PMS) performs general monitoring
of the NSSS and balance of plant; logging, trending, and
alarming of conditions are its major functions. The PMS is not
necessary for successful plant operations. Part of the PMS is

the Core Operating Limit Supervisory System (COLSS).

General temperature, pressure, flow and liquid level monitoring
are provided as required to keep the operating personnel
informed as to plant operating conditions. Protection channels
will indicate the various parameters used for protective action
as well as providing trip and pre-trip alarms from the RPS.

The plant liquid and gaseous effluents are monitored to assure
that they are maintained within applicable radioactivity
limits. A complete description of the radiation

instrumentation is discussed in Chapter 11.0.

Additional instrumentation and controls are discussed in detail

in chapter 7.

1.2.6 ELECTRIC SYSTEM

1.2.6.1 Transmission and Generation System

The main generator is connected by an isolated phase bus to the
24 kV side of the main step-up transformer. The other side of
the main transformer is connected to 525 kV lines which carry
the power to the Palo Verde 525 kV switchyard that is part of

the 525 kV transmission network.
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1.2.7 POWER CONVERSION SYSTEM

1.2.7.1 Turbine-Generator

The turbine-generator is an 1800 r/min, tandem compound,
six-flow, 43-inch last-stage bucket reheat unit with an

electrohydraulic control system.

The rated NSSS power levels, turbine generator gross outputs,
and nominal net output powers for the Palo Verde Units are

provided in section 1.1.4.

The generator is a direct-driven, three-phase, 60 Hz, 24,000V,
1800 r/min, conductor cooled synchronous generator rated at
approximately 1559 MVA at 0.90 power factor and 75 psig

hydrogen pressure.

1.2.7.2 Main Steam Supply System

The main steam supply system provides steam from the steam
generators for the turbine-generator, the feedwater pump
turbines, the turbine gland sealing system, condensate and

feed-water heating, and main turbine reheat steam as required.

1.2.7.3 Main Condenser

Steam from the low-pressure turbine is exhausted directly
downward into the condenser shells through exhaust openings in
the bottom of the turbine casings and is condensed. The
condenser is a multisection, multipressure condenser, each
section serving one double-flow, low-pressure turbine section.
The condenser also serves as a heat sink for the turbine bypass

system.
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1.2.7.3.1 Condenser Air Removal System (CARS)

The condenser air removal system removes air and noncondensable
gases from the main condenser and exhausts them to the
atmosphere via the plant vent. The CARS consists of four
two-stage mechanical vacuum pumps. Three vacuum pumps are used
during startup and normal operation. One additional wvacuum

pump serves as backup to the three pumps in operation.

1.2.7.4 Circulating Water System

The circulating water system provides the main condenser with a
continuous supply of cooling water to remove the heat rejected
from the turbine thermal cycle. The circulating water system
consists of three circular mechanical draft cooling towers and
four vertical, motor-driven pumps. The circulating water pumps
circulate the cooling water from the cooling tower basins
through the main condenser and then back to the cooling towers.
Makeup water to compensate for drift, blowdown, and evaporative

losses 1is supplied from the makeup water reservoirs.

1.2.7.5 Condensate and Feedwater System

Three condensate pumps take the deaerated condensate from the
hotwells of the main condenser and deliver it through the
low-pressure feedwater heaters to two feedwater pumps. Drains
from moisture separators and reheaters, and the high-pressure
feedwater heaters, are pumped into the suction stream of the
feedwater pumps by two heater drain pumps, and the drains from
low-pressure heaters are cascaded back to the main condenser.
The feedwater pumps discharge the total feedwater flow through

the high-pressure feedwater heaters to the steam generators.
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1.2.7.6 Condensate Storage and Transfer System

The condensate storage and transfer system maintains the
required capacity and flow of condensate for the auxiliary
feedwater systems and maintains a level in the condenser hot-
well. The system consists of a condensate tank, two condensate
transfer pumps, and the necessary controls and instrumentation.
For a detailed description of this system, see

subsection 10.4.7.

1.2.8 HEATING, VENTILATING, AND AIR CONDITIONING SYSTEMS

1.2.8.1 Control Building

The control building includes the following heating,

ventilating, and air conditioning systems (HVAC) :
A. Control Room

The control room HVAC system is designed to provide a
suitable environment for equipment and personnel. The
HVAC system is divided into two subsystems, a normal
HVAC system and an essential HVAC system. The system
is designed to detect, limit the introduction of, and
remove foreign material from the control room
environment. Refer to subsection 9.4.1 for system
description. The emergency system is described in

section 6.4.
B. Engineered Safety Features Switchgear Rooms

Each area has its own HVAC system that consists of the
following components; prefilter, high efficiency

particulate filter, cooling coil, supply fan, and duct

June 2013 1.2-28 Revision 17



PVNGS UPDATED FSAR

GENERAL PLANT DESCRIPTION

heater. These units are located in separate fan rooms
and serve ESF switchgear trains A and B, respectively.

This same system supplies ESF equipment rooms and

battery rooms. See subsection 9.4.1 for additional
information.
C. Cable Spreading Rooms

The upper and lower cable spreading rooms HVAC systems
are designed to remove heat generated in these rooms.
A smoke exhaust system is also provided. The system
is a part of the control building normal HVAC system.
This system receives power from the normal power
distribution system. See subsection 9.4.1 for

additional information.
D. Computer Room

This system is combined with the control room air

conditioning system as specified in subsection 9.4.1.

1.2.8.2 Containment Building

The containment building ventilation systems consist of the
normal cooling, CEDM cooling, reactor cavity cooling, tendon
gallery ventilation, preaccess filter, and normal purge
systems. Details of these systems are discussed in

subsection 9.4.6.

1.2.8.3 Turbine Building

The turbine building ventilation system is designed to provide
an environment that ensures the comfort of plant personnel and

the integrity of equipment and components. Evaporative cooled
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outside air is supplied to the turbine building at each floor
and then is drawn through the equipment areas on the floor by
the exhaust systems. Turbine building ventilation systems are

discussed in detail in subsection 9.4.4.

1.2.8.4 Auxiliary Building

The auxiliary building ventilation system is designed to
provide a controlled environment to ensure the comfort and
safety of personnel and to maintain the integrity of equipment.

Conditioned outside air is distributed throughout the building.

The design of the ventilation system is such that, during
normal plant operation, air is directed from areas of lower to
areas of potentially higher airborne activity. Air is
exhausted from the areas of high potential radiocactivity,
through a filter train to the plant vent. The ESF pump rooms
are provided with one cooling unit per room to supply cooling
to ESF pump motors. The unit consists of a fan and cooling
coil that removes heat from the pump room. For additional

information, refer to subsection 9.4.2.

1.2.8.5 Radwaste Building

The radwaste building ventilation system is designed to provide
an environment with controlled temperature and airflow
patterns. Outside air is directed to areas of low potential
radiocactivity and then is exhausted from areas of high
potential radicactivity. The design of the ventilation system
is such that, during normal plant operation, air is directed
from areas of lower to areas of potentially higher airborne

activity. A filtering unit processes the air before it is
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released through the plant vent. A description of the system

is found in subsection 9.4.3.

1.2.8.6 Fuel Building

The fuel building ventilation system provides a controlled
temperature environment to ensure personnel comfort and safety
and to ensure equipment integrity. Cooled outside air is
distributed by the supply fan and associated ducting to areas
of the building. The design of the ventilation system is such
that, during normal plant operation, air is directed from areas
of lower to areas of potentially higher airborne activity. The

air is exhausted continuously to the plant vent.

The fuel building normal ventilation system is isolated by the
closure of automatic dampers, and the fuel building essential
ventilation system is started upon sensing abnormal radiation

levels. See subsection 9.4.5 for a detailed description.

1.2.8.7 Diesel Generator Building

The diesel generator rooms are heated and ventilated to provide
a suitable environment for operation of the diesel and its

support equipment. Each diesel generator supplies power to its
own exhaust fans when operational. See subsection 9.4.7 for a

detailed description.

1.2.9 FUEL HANDLING AND STORAGE

1.2.9.1 Fuel Handling

Fuel handling equipment provides for the safe handling of fuel

assemblies and CEAs under all specified conditions and for the
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required assembly, disassembly, and storage of reactor vessel

head and internals during refueling.

The major components of the system are the refueling machine,
the CEA change platform, the fuel transfer system, the spent
fuel handling machine, the new fuel handling crane, the cask
handling crane, the transportable storage canister, the
transfer cask, vertical concrete casks, and the new fuel and
CEA elevators. This equipment is provided to transfer new and
spent fuel between the fuel storage facility, the containment
building, the fuel shipping and receiving areas, and the
independent spent fuel storage installation (ISFSI) during core
loading, refueling, and storage operations. Fuel is inserted
and removed from the core using the refueling machine. During
normal operations, irradiated fuel and CEA's are always
maintained in a water environment. During interim dry storage
at the ISFSI, irradiated fuel 1s stored in a helium environment

in dry casks.

The principal design criteria specify the following:

A. Fuel is inserted, removed, and transported in a safe
manner.
B. Subcriticality is maintained in all operations.

Fuel handling is discussed in section 9.1.4.

1.2.9.2 Fuel Storage

New fuel is stored dry in vertical racks in the fuel handling
building. Room is provided to store one third of a core. The
rack and fuel assembly spacing precludes criticality. Refer to

subsection 9.1.1 for details.
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Either new or spent fuel may be stored underwater in the
intermediate storage racks inside containment. Refer to

subsection 9.1.2.4 for details.

The spent fuel pool is a reinforced Seismic Category I concrete
structure, stainless steel lined, which provides storage

capacity for up to five and one-third cores (with expansion).

Either new or spent fuel assemblies may be stored in vertical
racks in the spent fuel pool so spaced as to preclude
criticality with partial credit taken for administrative
controls on storage locations, and the borated pool water.

Refer to subsection 9.1.2 for details.

Cooling and purification equipment is provided for both the
refueling pool and spent fuel pool water, as described in

paragraph 1.2.10.3.3.6.

The Independent Spent Fuel Storage Installation (ISFSI) is a
Seismic Category 1X facility for interim dry storage of fuel
assemblies that meet specific selection criteria. Irradiated
fuel assemblies are stored in specially designed canisters and
casks which provide passive cooling and shielding. Refer to

subsection 9.1.2 for details.

1.2.10 AUXILIARY SYSTEMS

1.2.10.1 Shutdown Cooling System

The shutdown cooling system is used to reduce the temperature
of the reactor coolant at a controlled rate from 350°F to a
refueling temperature of approximately 135°F and to maintain
the proper reactor coolant temperature during refueling. This

system utilizes the low-pressure safety injection pumps to
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circulate the reactor coolant through two shutdown heat
exchangers, returning it to the reactor coolant system through
the low-pressure injection header. The component cooling water

system supplies cooling water for the shutdown heat exchangers.

The shutdown cooling system is further discussed in

Section 5.4.7.

1.2.10.2 Chemical and Volume Control System

The Chemical and Volume Control System (CVCS) controls the

purity, volume, and boric acid content of the reactor coolant.

The coolant purity level in the Reactor Coolant System is
controlled by continuous purification of a bypass stream of
reactor coolant. Water removed from the Reactor Coolant System
is cooled in the regenerative heat exchanger. From there, the
coolant flows to the letdown heat exchanger and then through a
filter and a demineralizer where corrosion and fission products
are removed. It is then sprayed into the volume control tank
and returned by the charging pumps to the regenerative heat
exchanger where it is heated prior to return to the Reactor

Coolant System.

The Chemical and Volume Control System automatically adjusts
the amount of reactor coolant in order to maintain a programmed
level in the pressurizer. The level program partially
compensates for changes in specific volume due to coolant
temperature changes and reactor coolant pump controlled seal

leakage. (See Section 9.3.4.2 for details.)

The CVCS controls the boric acid concentration in the coolant

by a "feed and bleed" method where the purified letdown stream
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is diverted to a boron recovery section and either concentrated
boric acid or demineralized water is sent to the charging
pumps. The diverted coolant stream is processed by ion
exchange and degasification and flows to a concentrator. The
concentrator bottoms are sent to the refueling water tank for
reuse as boric acid solution and the distillate is first passed
through an ion exchanger and then stored for reuse as

demineralized water in the reactor makeup water tank.

1.2.10.3 Other Auxiliary Systems

1.2.10.3.1 Secondary Chemistry Control System

The secondary chemistry control system is designed to
continuously monitor and inject chemicals into the feedwater to
minimize system corrosion in the steam generator and the

feed-water. The system is described in subsection 10.4.6.

1.2.10.3.2 Nuclear Sampling System

The nuclear sampling system is designed to collect samples from
the reactor coolant and auxiliary systems for analysis. It
permits sampling during reactor operation and cooldown without
requiring access to the containment. Remote samples can be
taken from equipment located in high radiation areas without
personnel entering these areas. The sample lines are sized for
the proper velocities to obtain representative samples and to
prevent deposition. The process sampling system is described

in detail in subsection 9.3.2.
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1.2.10.3.3 Cooling Water Systems

1.2.10.3.3.1 Cooling Systems for Reactor Auxiliaries.

Cooling for reactor auxiliaries is provided by two systems, the
safety-related essential cooling water system (ECWS) and the
nonsafety-related nuclear cooling water system (NCWS). These
systems are described in detail in subsection 9.2.2. A brief

description of each system is provided as follows:
A. Essential Cooling Water System

The ECWS is comprised of two redundant Seismic

Category I trains. These trains supply corrosion
inhibited cooling water to components that are required
for normal and emergency shutdown. The system also
functions as an intermediate barrier between systems
and equipment containing radioactive or potentially
radicactive fluids and the essential spray pond system
(ESPS) described in paragraph 1.2.10.3.3.2. Following
a safety injection actuation signal (SIAS), cooling is

supplied to the essential headers.
B. Nuclear Cooling Water System

The nonsafety-related NCWS supplies corrosion
inhibited cooling water to reactor auxiliary systems
and equipment during normal plant operation. The NCWS
consists of one train with redundant components and
acts as an intermediate barrier between systems and
equipment containing radioactive or potentially

radicactive fluids and the plant cooling water system.
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1.2.10.3.3.2 Essential Spray Pond System. The ESPS is a

safety-related, Seismic Category I system comprised of two
redundant trains. The ESPS trains supply cooling water to the
ECWS trains that are required to function for normal and
emergency shutdown. This system is described in detail in

subsection 9.2.1.

1.2.10.3.3.3 Ultimate Heat Sink. One ultimate heat sink is

provided for each generating unit. The ultimate heat sink
consists of two Seismic Category I essential spray ponds. The
ultimate heat sink is utilized for normal and emergency
shutdown in conjunction with the ESPS and the ECWS. The
ultimate heat sink has a storage capacity that enables the
associated ESPS trains to operate continuously for 26 days
without any makeup water supply. However, normal makeup to
replace evaporative loss from the ultimate heat sink is
provided from the domestic water system or makeup water
reservoir. Refer to subsection 9.2.5 for a detailed

description of the ultimate heat sink.

1.2.10.3.3.4 Plant Cooling Water System. During normal

operation, the plant cooling water system (PCWS) is utilized to
remove heat from the NCWS and the turbine cooling water system

(TCWS) .

The PCWS rejects heat to the circulating water system.
Redundant heat exchangers and pumps are provided. The PCWS is

described in detail in subsection 9.2.10.
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1.2.10.3.3.5 Turbine Cooling Water System. The TCWS is a

nonsafety-related cooling system that provides treated
demineralized cooling water to components in the turbine plant
and acts as an intermediate system between turbine plant
components and the PCWS. A detailed description of the TCWS is

provided in subsection 9.2.8.

1.2.10.3.3.6 Spent Fuel Pool Cooling and Cleanup System. The

spent fuel pool cooling system provides forced cooling of the
pool water as required under normal and emergency (loss of
offsite power) operating conditions. During normal operation,
the fuel pool heat exchangers are supplied with cooling water
by the NCWS. In the event of loss of offsite power, cooling
water i1s available from the ECWS. The fuel pool and the fuel
pool cooling system are Seismic Category I systems. The
shutdown cooling system described in UFSAR Section 1.2.10.1 can
also be used to augment fuel pool cooling. See

Section 9.1.3.2.1.1

The purification loop is used to maintain the purity and
clarity of water in the fuel transfer canal, the spent fuel
pool, and refueling pool. The loop has a filter and

demineralizer for purifying the water.

These systems are described in detail in subsection 9.1.3.

1.2.10.3.3.7 Evaporation Ponds. Evaporation ponds were added

incrementally as the units were brought on line. They are
earth embankments, lined with an artificial liner to limit
seepage. The ponds store and evaporate cooling tower blowdown

water and wastewater. Pond No. 1, pond No. 2 and pond No. 3
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are lined with a composite liner that is described in paragraph

2.4.8.2.3.

1.2.10.3.4 Plant Fire Protection System

The fire protection water system provides water to any plant
area where fire protection may be required. Units 1, 2, and 3
share a common fire protection water system. Water is taken
from its two fire water/well water reserve tanks. The system
consists of one electric-driven pump, two diesel engine driven
pumps, one jockey pump, and the associated piping, valves,

hydrants, and hose stations.

Chemical, carbon dioxide, and Halon 1301 firefighting systems
also are provided in addition to the water fire protection

system.

Necessary instrumentation and controls are provided for proper
operation of the fire protection system. The fire protection

system is described in subsection 9.5.1

1.2.10.3.5 Communications Systems

A communication system is provided with multiple redundancy to
ensure safety, ease of operation, and maintenance. The system
provides onsite, intraplant, interplant, and plant-to-offsite
communications. The communication system is normally ac
powered with a backup dc supply. The system description is

given in subsection 9.5.2.
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1.2.10.3.6 Lighting System
The three lighting systems provided are described as follows:
A. Normal Lighting

The normal lighting system provides illumination for
the entire plant. The lighting load is distributed

between two non-Class 1E lighting transformers.
B. Essential Lighting

The essential lighting system is connected to ESF
buses. In general, the essential lighting system is
designed to provide sufficient illumination to allow
safe personnel access/egress throughout the plant in
the event of a loss of normal lighting. It is also
designed to provide sufficient illumination for the
local manual operation of safe shutdown equipment in
the event of fire. It provides 100% lighting in the

control room area and remote shutdown room.
C. Emergency Lighting

The emergency lighting system is provided in areas used
during shutdown or emergency. These areas include the
control room, the local control stations required to
shut down and maintain the plant in a hot shutdown
condition from outside the control room, and the
emergency exit routes. All emergency lighting is
served by either self-contained battery units or

battery backed UPS systems.

The lighting systems are described in detail in

subsection 9.5.3.
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1.2.10.3.7 Demineralized Water System

The demineralized water system furnishes demineralized water to
each unit. Water from the reverse osmosis subsystem of the

domestic water system is used to supply the demineralized water

makeup system. The demineralizers consist of three mixed bed
demineralizer units. Any two demineralizer beds operate in
series to form a makeup train. A condensate tank, a

demineralized water tank, and a reactor makeup tank are used at
each unit to maintain the required demineralized water storage.

The system is described in subsection 9.2.3.

1.2.10.3.8 Domestic Water System

The domestic water system provides necessary potable water to
each unit for the consumptive use of plant personnel and water
for other general plant uses. Well water is filtered,
processed, and chlorinated prior to distribution throughout the
plant. The domestic water system is described in

subsection 9.2.4.

1.2.10.3.9 Alternate AC Power System

The station blackout gas turbine generation system is available
to provide ac power to station loads that have been identified
as important to the mitigation of a station blackout in any one
unit of PVNGS. Two redundant 100 percent capacity Station
Blackout Generators (SBOGs) are available for providing power
to one of the safety related 4.16kV busses in each unit. The

system is described in Section 8.3.1.1.10.
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The SBOGs are also available during modes 5 & 6 to provide
emergency power for shutdown cooling operations under
conditions addressed in station abnormal and emergency

operating procedures.

Having the SBOGs available to support a shutdown unit in the
event of a SBO, does not impact their ability to support a unit

that is at full power.

1.2.11 RADIOACTIVE WASTE MANAGEMENT SYSTEMS

The radioactive waste management system is designed to safely
control potentially radiocactive liquid, gaseous, and solid

wastes. The system includes three principal subsystems:
. Liquid radwaste system (LRS)
° Gaseous radwaste system (GRS)

. Solid radwaste system (SRS)

The LRS is designed so that during normal operation there is no
offsite release of radioactive liquids of plant origin from the
plant site. The design of all radwaste systems ensures that

all radioactive releases are as low as 1is reasonably achievable

(ALARA) .

1.2.11.1 Liquid Radwaste System

The LRS recovers radiocactive or chemical liquid wastes for
solidification. The system can accommodate liquid wastes
generated at maximum anticipated rates, including demineralizer

resin chemical regenerants from the condensate demineralizers,
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and can segregate waste on the basis of total dissolved solids

(TDS) for optimal economic treatment.

Particulate and ionic impurities in low TDS waste are removed
by filters and ion exchangers. High or low TDS liquid wastes
are concentrated by the LRS evaporator and are solidified.
Evaporator condensate flows through ion exchangers prior to
being recycled as reactor makeup water or condensate makeup.

See section 11.2 for a detailed description of the LRS.

1.2.11.2 Gaseous Radwaste System

The GRS has two separate process paths based on the activity
and/or hydrogen content of the waste gas. High-activity,
hydrogen rich gases from the reactor coolant are collected,
compressed, and stored in tanks to allow for radiocactive decay.
Low activity, aerated gases are removed by exhaust systems and
are released through the plant vent. After decay, contents of
the waste gas decay tanks are discharged to the plant
ventilation system for dilution and are released with the low
activity gases. All waste gases are filtered and monitored
prior to environmental release. See section 11.3 for a

detailed description of the GRS.

1.2.11.3 Solid Radwaste System

The SRS originally designed for the station is abandoned. The

waste solidification process is described in section 11.4.

1.2.12 MAJOR STRUCTURES AND EQUIPMENT ARRANGEMENTS

Major Seismic Category I structures are described in the

following sections. Engineering drawings 13-C-ZVA-005 and
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13-P-00B-001 provide a plot plan and engineering drawings
13-P-00B-002 through -011 provide the general arrangements for
the PVNGS units.

1.2.12.1 Containment Building

The containment building is a prestressed concrete cylinder
with a hemispherical dome. The basemat is a flat, circular
slab of reinforced concrete. The interior of the structure is
lined with a continuous, welded steel plate 1/4 inch thick.

Approximate dimensions of the structure are:

Structure Characteristic Dimensions (ft)
Inside diameter 146
Inside height 206.5
Vertical wall thickness 4
Dome thickness at apex 3.5
Basemat diameter 161
Basemat thickness 10.5
Net Free Volume 2.62 x 10° ft’

The Containment building is designed for a maximum internal
pressure of 60 psig and a maximum, accident condition inner
surface temperature of 300 degrees F. Housed within the
containment building and supported by the basemat are the
reinforced concrete and structural steel internal structures

that support the reactor and reactor coolant system.

Under the most severe of postulated loading conditions --
including the combined effects of permanent loads, design basis

LOCA loads, and either the safe shutdown earthquake or tornado
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loads -- the containment building is designed to maintain its
structural and leaktight integrity. This design permits a
predictable response of the containment structure to allow
operation of engineered safety features equipment for
mitigation of accident consequences. Together with isolation
valves, penetration assemblies, and its continuous, welded-
steel liner, the structure contains the released fission
products and maintains a leak rate below the design leak rate
levels. The containment is designed to provide long-term

control of fission products following a postulated accident.

1.2.12.2 Auxiliary Building

The auxiliary building is a multistory, reinforced concrete
structure approximately 139 by 194 feet. It is located
adjacent to the containment building but is physically
separated from it. It has a two-level basement extending
approximately 60 feet below grade. The building rises to about
56 feet above grade at its highest point. The auxiliary
building primarily houses the ESF and CVCS equipment, and the

power block controlled access facility.

1.2.12.3 Control Building

The control building is approximately 86 by 114 feet and is a
four-story reinforced concrete structure. It is located
adjacent to the radwaste and auxiliary buildings but is
physically separated from them. It has a full basement below
grade and rises to about 80 feet above grade at its highest
point. The control building primarily houses the control room,

computer room, upper and lower cable spreading rooms, battery
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rooms, electrical equipment rooms, and ventilation equipment

rooms.

1.2.12.4 Fuel Building

The fuel building is a reinforced concrete structure
approximately 88 by 124 feet, rising to about 94 feet at its
highest point. It is located adjacent to the containment and
auxiliary building but is physically separated from them. The
fuel building primarily houses the spent fuel pool, new fuel
storage area, the dry spent fuel storage system loading and
transfer equipment, and the spent fuel pool cooling heat

exchangers and pumps.

1.2.12.5 Essential Spray Ponds

Two identical essential spray ponds (ESPs) are provided per
unit. The combined water capacity of both ESPs is sufficient
for 26 days continuous operation without makeup. The ESPs are
approximately 172 by 345 feet. The perimeter walls are

17.5 feet high and 2 feet thick. See subsection 9.2.5 for a
detailed description of the ESP.

1.2.12.6 Diesel Generator Building

The diesel generator building is a reinforced concrete
structure located adjacent to the control building but is
physically separated from it. The building is approximately

80 by 60 feet and has a maximum height of approximately 48 feet

above grade.
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1.3 COMPARISON TABLES

1.3.1 COMPARISONS WITH SIMILAR FACILITY DESIGNS

Tables 1.3-1 and 1.3-2 present a summary of the characteristics
of the Palo Verde Nuclear Generating Station for Unit 1 Cycle 1
(the reference cycle for the three PVNGS units). Table 1.3-1
presents similar reactor core and coolant system data for
Pilgrim Station Unit 2 and San Onofre Units 2 and 3.

Table 1.3-2 presents similar containment system, engineered
safety features, and electrical components data for Farley
Units 1 and 2, Calvert Cliffs 1 and 2, and San Onofre Units 2
and 3. The values presented in these tables were valid at the

time the operating licenses were issued, and are not updated.

The Pilgrim Station Unit 2 and San Onofre Units 2 and 3 designs
were selected for comparison in table 1.3-1 because of the
basic similarity of the reactor core and coolant systems. 1In
addition, San Onofre was selected for comparison because this
reactor is nearing completion of its operating license

application review with the NRC.

1.3.2 COMPARISON OF FINAL AND PRELIMINARY INFORMATION

Table 1.3-3 contains a discussion of significant changes that
have been made in plant design since submittal of the PVNGS 1,
2, and 3 PSAR and amendments 1 through 20. These changes were
applicable at the time the operating licenses were issued. Any

subsequent changes are not documented in Table 1.3-3.
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 1 of 9)

Reference | Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Hydraulic and Thermal Design Parameters
Rated core heat output, MWt 3800 3,456 3,390

Rated core heat output, Btu/h
Heat generated in fuel, %
System pressure, nominal, psia
System pressure, minimum steady state, psia
Hot channel factors,

Heat flux, Fq

Enthalpy rise, F_. (outlet enthalpy = 699)

H
DNB ratio at nominal conditions
Coolant flow
Total flowrate, lb/h
Effective flowrate for heat transfer, 1lb/h
Effective flow area for heat transfer, ft?
Average velocity along fuel rods, ft/s
Average mass velocity, lb/h-ft?
Coolant temperatures, °F
Nominal inlet
Design inlet
Average rise in vessel

Average rise in core

Average in core

12,970 x 10°¢
97.5
2250
2200

2.35
1.56
1.79 (CE-1)
164.0 x 106
157.4 x 10°
60.9

16.4

2.58 x 106

568
564.5
56

59
594

[ e
[ e

T > T SN )]
SO D N

I > T ST o
I > T ST o

11,800 x 109
96.5
2,250
2,200

2.35
1.55
2.26 (W-3)
148 x 106
142.8 x 109
54.8

16.5

2.60 x 106

557.5
560.5
58.3
60.3
588

11,570 x 10°©
97.5
2,250
2,200

2.35
1.55
2.07 (CE-1)
148 x 10°©
142.8 x 10°¢
54.7

16.3

2.61 x 10°

553.
556
58
60
583
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 2 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Hydraulic and Thermal Design Parameters (cont)
Coolant temperatures, °F (cont)
Average 1in vessel 593 4.4 587 582
Nominal outlet of hot channel 653 4.4 651.4 642
Average film coefficient, Btu/h-ft?F 6300 4.4 6,200 6,200
Average film temperature difference, °F 30 4.4 30 30
Heat transfer at 100% rated power
Active heat transfer surface area, ft? 68,600 4.4 62,000 62,000
Average heat flux, Btu/h-ft2 184,400 4.4 184,000 182,400
Maximum heat flux, Btu/h-ft? 433,000 4.4 429,900 428,000
Average thermal output, kW/ft 5.40 4.4 5.39 5.34
Maximum thermal output, kW/ft 12.7 4.4 12.6 12.5
Maximum clad surface temperature at nominal
pressure, °F 656 4.4 656.5 657.0
Fuel center temperature, °F 3,290 4.4 3,420 3,180
Core Mechanical Design Parameters
Fuel assemblies
Design CEA 4.2 CEA CEA
Rod pitch, in. 0.506 4.2 0.5063 0.506
Cross-section dimensions, in. 7.972 x 7.972 | 4.2 7.98 x 7.98 7.972 x 7.972
Fuel weight (as U0,), lbs 257.1 x 103 4.2 223.9 x 103 223.9 x 103
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 3 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Core Mechanical Design Parameters (cont)
Fuel assemblies (cont)
Total weight, 1lbs 346,076 4.2 - 314,867
Number of grids per assembly 11 4.2 12 12
Fuel rods
Number 56,876 4.2 49,476 49,580
Outside diameter, in. 0.382 4.2 0.382 0.382
Diametral gap, in. 0.007 4.2 0.007 0.007
Clad thickness, in 0.025 4.2 0.025 0.025
Clad material Zircaloy-4 4.2 Zircaloy-4 Zircaloy-4

Fuel pellets
Material
Diameter, in.
Length, in.
Control assemblies
Neutron absorber
Cladding material
Clad thickness
Number of assemblies, full/part-strength

Number of rods per assembly

U0, sintered
0.325
0.390

B,C
Inconel 625
0.035
76/13

4 or 12

(4 part-
strength rods
per part-
strength
assembly)

S D DD
nNDNNNNDNDN

U0, sintered
0.325
0.390

B,C/Ag-In-Cd
NiCrFe alloy
0.035
81/8

5/4 (4 full-
strength CEAs
have 4 absorber
rods per CEA)

U0, sintered
0.325
0.390

B,C/Ag-In-Cd
Inconel 625
0.035
83/8
4,5/5
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 4 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3

Nuclear Design Data
Structural characteristics

Core diameter, in. (equivalent) 143.6 4.2 136 136

Core height, in. (active fuel) 150 4.2 150 150
HO,/U, unlimited assembly (hot) 4.20 4.3 4.26 4.34
Number of fuel assemblies 241 4.2 217 217
U0, Rods per assembly 236 4.3 236 236

Performance characteristics

Loading technique

Fuel enrichment, wt$%
Region 1
Region 2
Region 3
Region 4
5

Region

Control characteristics effective multipli-
cation (beginning of life)

Cold, no power, clean
Hot, no power, clean

Hot, full power, Xe equilibrium

5-region mixed
central zone

1.92

.92 and 2.78
.92 and 2.78
.78 and 3.30
.78 and 3.30

1.193
1.133
1.078

[ . > B S S
w w w w w

3-batch mixed
central zone

1.9
2.4
3.0
N/A
N/A

1.169
1.133
1.071

3-batch mixed
central zone

1.87
2.38
2.88
N/A
N/A

1.170
1.125
1.067
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 5 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Nuclear Design Data (cont)
Control assemblies
Total rod worth (hot), % A p 16.76 4.3 >8 11.35
Boron concentrations for criticality:
Zero power with no rods inserted, clean, ppm
Cold/hot 1084/1018 4.3 980/970 899/832
At power with no rods inserted, clean/
equilibrium xenon, ppmn 911/657 850/620 719/452
Kinetic characteristics, range over life
Moderator temperature coefficient, A p/°F -0.7 x 1074 4.3 -0.5 x 1074 -0.5 x 1074
to to to
-2.5 x 1074 -2.2 x 10-6 -2.3 x 107
Moderator pressure coefficient, A p/psi 0.64 x 1076 4.3 +0.59 x 107° +0.7 x 107°
Moderator void coefficient, A p/% Void -0.24 x 1073 | 4.3 -0.26 x 1073 -0.36 x 1073
Doppler coefficient, A p/°F -1.18 x 107> | 4.3 -1.10 x 1073 -1.13 x 1073
to to to
-1.66 x 107° -1.9 x 1075 -1.87 x 1075
Reactor Coolant System - Code Requirements
Component
Reactor vessel ASME ITI, 5.2 ASME ITII, ASME ITI,
Class 1 Class 1 Class 1
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 6 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Reactor Coolant System - Code Requirements (cont)
Steam generator
Tube side ASME ITTI, 5.2 ASME ITTI, ASME ITT,
Class 1 Class 1 Class 1
Shell side ASME ITI, 5.2 ASME ITI, ASME ITTI,
Class 2 Class 2 Class 2
Pressurizer ASME ITI, 5.2 ASME ITI, ASME ITTI,
Class 1 Class 1 Class 1
Pressurizer safety valves ASME IIT, 5.2 ASME IIT, ASME IIT,
Class 1 Class 1 Class 1
Reactor coolant piping ASME IIT, 5.2 ASME IIT, ASME IIT,
Class 1 Class 1 Class 1
Principal Design Parameters of the
Coolant System
Operating pressure, psia 2250 5.1 2250 2250
Reactor inlet temperature, °F 564.5 5.1 558.3 553
Reactor outlet temperature, °F 621.2 5.1 616 611.2
Number of loops 2 5.1 2 2
Design pressure, psia 2500 5.1 2500 2500
Design temperature, °F 650 5.1 650 650
Total coolant volume, ft3 12,353 5.1 11,700 10,300

(without pressurizer)
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 7 of 9)

Item Palo Verde Reference Pilgrim Station San Onofre
Section Unit 2 Units 2 and 3
Principal Design Parameters of
the Reactor Vessel/Closure Head
Material: Reactor Vessel SA-533, 5.2 SA-533, Grade B SA-533,
Grade B, Class 1 Grade B,
Class 1 (plate); clad Class 1
(shell); with Type 304 (shell); clad
clad with austenitic SS with
austenitic austenitic SS
SS
:Closure Head SA-508
GR. 3 CL. 2
Clad with
308L or 309L 5.2
Austenitic
SS
Design pressure, psia 2500 5.4 2500 2500
Design temperature, °F 650 5.1 650 650
Operating pressure, psia 2250 5.3 2250 2250
Inside diameter of shell, in. 182-1/4 5.3 172 172
Outside diameter across nozzles, in. 267-1/4 5.3 253 253
Overall height of vessel and enclosure head,
ft-in. to top of CEDM nozzle 48-0 5.3 43-6-1/2 43-6-1/2
Minimum clad thickness, in. 1/8 5.3 1/8 1/8
Principal Design Parameters of the
Steam Generators
Number of units 2 5.4 2 2
Type Vertical U- 5.4 Vertical U-tube | Vertical U-
tube with with integral tube with
integral moisture integral
moisture separator moisture
separator separator
Tube Materials NiCrFe alloy 5.2 NiCrFe alloy Inconel

(ASME SB-163)
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 8 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and
3
Principal Design Parameters of the
Steam Generators (cont)
Shell material SA-533 Gr. B 5.2 SA-533 Gr. B SA-533 Gr. B
Class I and Class I and Class I and
SA-516 Gr. 70 SA-516 Gr. 70 SA-516,
Gr.70
Tube side design pressure, psia 2500 5. 2500 2500
Tube side design temperature, °F 650 5.4 650 650
Tube side design flow, 1lb/h (each) 82.0 x 10° 5.4 79.2 x 10° 74 x 106
Shell side design pressure, psia 1270 5.4 1,200 1,100
Shell side design temperature, °F 575 5.4 570 560
Operating pressure, tube side, nominal, psia 2250 5.4 2250 2250
Operating pressure, shell side, maximum, psia 1070 5.4 1100 1000
Maximum moisture at outlet at full load, % 0.25 5.4 0.25 0.2
Steam pressure at full power, psia 1070 5.4 1,000 900
Steam temperature at full power, °F 552.9 5.4 544.6 532
Principal Design Parameters of the Reactor
Coolant Pumps
Number of units 4 5.4 4 4
Type Vertical, Vertical, Vertical,
single stage single stage, single
centrifugal centrifugal stage,

with bottom
suction and
horizontal
discharge

with bottom
suction and
horizontal
discharge

radial flow
with bottom
suction and
horizontal
discharge
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REACTOR CORE AND COOLANT SYSTEM PARAMETERS

Table 1.3-1

(Sheet 9 of 9)

Reference Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Principal Design Parameters of the Reactor
Coolant Pumps (cont)
Design pressure, psia 2500 5.4 2500 2500
Design temperature, °F 650 5.4 650 650
Operating pressure, nominal, psia 2,250 5.4 2250 2250
Suction temperature, °F 564.5 5.4 557.5 553
Design capacity, gal/min 111,400 5.4 99,500 99,000
Design head, ft 363 5.4 305 310
Motor type AC induction, | 5.4 AC induction, AC induction,
single speed single speed single speed
Motor rating, hp 12,000 5.4 10,000 9,700
Principal Design Parameters of the Reactor
Coolant Piping
Material SA-516, 5.2 SA-516, Gr. 70 SA-5160,
Gr. 70 with with SS clad Gr. 70 with
SS clad nominal 7/32
SS clad
Hot leg ID, in. 42 5.4 42 42
Cold leg ID, in. 30 5.4 30 30
Between pump and steam generator ID, in. 30 5.4 30 30
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Table 1.3-2

COMPARISON OF PLANT CHARACTERISTICS

(Sheet 1 of

San Onofre Farley Calvert Cliffs Significant Significant References By
Item Palo Verde (FSAR) Units 2 and 3 (FSAR) Units land 2 (FSAR) Units 1 and 2 (FSAR) Similarities Differences Sections
Containment System
Parameters
Type Steel-lined, pre- Steel-lined, pre- Steel-lined, pre- Steel-lined, pre- Containment types None 3.8.1
stressed post- stressed post- stressed post- stressed post- are the same for
tensioned concrete tensioned concrete tensioned concrete tensioned concrete all units.
cylinder, curved cylinder, curved cylinder, curved cylinder, curved
dome roof. dome roof dome roof dome roof
Design parameters Containment design 3.8.1

Inside diameter, ft
Inside height, ft
Nominal free vol-
ume, ft?
Design pressure,
psig
Concrete thickness, ft
Vertical wall

Dome

Containment leak pre-

vention and mitigation
systems

Gaseous effluent purge

Engineered Safety Features

Safety injection system
No. of high head pumps
No. of low head pumps

Post-accident filters
No. of units
Ft’/min

Containment spray, No.
of pumps

146

206

2,600,000

60

4
3-1/2

Leaktight
penetrations

and continuous steel
liner. Automatic iso-
lation where required

Discharge through
stack.

None

None

150

172

2,335,000

60

4-1/3
3-3/4

Leaktight
penetrations

and continuous steel
liner. Automatic iso-
lation where required

Discharge through
stack.

None

None

130

183

2,024,900

54

3-3/4
3-1/4

Leaktight
penetrations

and continuous steel
liner. Automatic iso-
lation where required

Discharge through
stack

None

None

130

182

2,000,000

50

3-3/4
3-1/4
Leaktight penetrations

and continuous steel
liner. Automatic iso-
lation where required

Discharge through
stack

20,000

Same design bases

for all units.

All use stack
discharge.

Palo Verde similar
to San Onofre and
Farley.

Palo Verde, San Ono-
fre, Farley and
Calvert Cliffs have
2 each.

Parameters differ
because of differ-
ences in dome
height or inside
Diameter.

Palo Verde uses
2 high head injec-
tion pumps. All
other units use 3.

Calvert Cliffs has
post-accident fil-
ters. The other
units do not.

SHTIVYL NOSIJIVdRWOD

dV¥Sd dEIvddN SOHNAJL



T100¢ =unp

ct-¢°1

d

TSTAD

IT uo

Table 1.3-2

COMPARISON OF PLANT CHARACTERISTICS

(Sheet 2 of

Item

Palo Verde (FSAR)

San Onofre
Units 2 and 3 (FSAR)

Farley
Units land 2 (FSAR)

Calvert Cliffs
Units 1 and 2 (FSAR)

Significant
Similarities

Significant
Differences

References By
Sections

Engineered Safety Features

(cont)
Emergency power

Diesel-generator
units

Safety injection tanks,
number

Electrical components

Standby power system

Engineered safety
feature buses

DC systems

Vital instrumentation
systems

6 total (2 per unit)

Total of 6 diesels;

2 supply each unit.
Diesels are connected
to 4160V buses. No
capability for sharing
between units.

Two 4160V buses/unit
divided into two
separate and redundant
systems.

Separate and redundant
125 V-dc systems for
ESF loads. Separate
125 V-dc systems for
non-ESF loads.

Four inverters arranged
to give 4 separate and
redundant channels.

4 total for both units

Total of 4 diesels;

2 supply each unit.
Diesels are connected
to 4160V buses. No
capability for sharing.

Two 4160V buses/unit
divided into two
separate and redundant
systems.

Separate and redundant
125 V-dc systems for
ESF loads. Separate
125 V-dc and 250 V-dc
systems for non-ESF
loads.

Four inverters arranged
to give 4 separate and
redundant channels.

5 total for both units

Total of 5 diesels;
3 are shared
between Units 1

and 2. Diesels are
connected to 4160V
buses.

Two 4160V buses/unit
divided into two
separate and redundant
systems.

Separate and redundant
125 V-dc systems for
ESF loads. Separate

dc systems for loads in
auxiliary building,
turbine building, cool-
ing tower area, diesel
generator building and
switchyard.

Four inverters arranged
to give 4 separate and
redundant channels.

3 total for both units

Three diesels con-
nected to 4-kV buses
and shared between
Units 1 and 2.

Two 4-kV buses/unit
divided into two
separate and redundant
systems.

Four batteries between
2 units divided to
give two separate and
redundant 125 V-dc
systems. Separate dc
systems for turbine
building and the
switchyard.

Four inverters between
2 units to give

4 separate and redun-
dant channels per
unit.

Palo Verde is simi-
lar to San Onofre

Palo Verde, San
Onofre and Calvert
Cliffs have similar
designs utilizing

4 safety injection
tanks.

Palo Verde is simi-
lar to San Onofre.

Palo Verde is
similar to all

Palo Verde similar
to San Onofre,
Farley, and Calvert
Cliffs for ESF
loads.

Palo Verde similar
to all.

Palo Verde and San
Onofre utilize 2
diesel generators
per unit.

Farley has a total
of 5 for both
plants; Calvert
Cliffs has 3 for
both units.

Farley has a
3-safety injection
tank design.

Palo Verde has

1 diesel perma-
nently aligned to
an ESF bus per unit.
Calvert Cliffs and
Farley have shared
diesels only.

None

None
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COMPARISON

Table 1.3-2

OF PLANT CHARACTERISTICS

(Sheet 3 of 5)

Item

Palo Verde (FSAR)

San Onofre
Units 2 and 3 (FSAR)

Farley
Units 1 and 2 (FSAR)

Calvert Cliffs
Units 1 and 2 (FSAR)

Significant
Similarities

Significant
Differences

References By
Sections

Electrical Components
(cont)

Offsite power systems

Radiocactive Waste
Management System

Liquid radwaste system

Miscellaneous liquid waste
system

Discharge:

Evaporator
distillate

Evaporator bottoms

Recycle capability

Total reprocessing
storage capacity
(holdup tanks)

Filter type

Evaporator capacity

One 525 kV switchyard
is common to Units 1, 2
& 3. Within the
switchyard each of
Units 1, 2 and 3 is
normally provided with
2 offsite supplies from
2 of the 3 startup
transformers.

ESF buses are supplied

from startup
transformers

1/unit

Reactor makeup water
tank, condensate tank
and spent fuel pool
Solid radwaste system
Yes

2 at 5,000 gal

2 at 30,000 gal

Disposable cartridge

30 gal/min

One 230 kV switchyard
is common to Units 2
and 3. Each unit is
provided with two unit
auxiliary and three
startup transformers
supplied from the
common switchyard.

Shared

Circulating water
outfall

Solid radwaste system
Yes

1 at 6,000 gal

2 and 25,000 gal
Disposable cartridge
and backflushable

50 gal/min

Unit 1 - 230 kV switch-
yard. Unit 2 - 500 kv
Switchyard. Each unit
has 2 startup
transformers and 2 unit
auxiliary transformers
with the ESF buses
supplied from startup
Transformers.

Shared

Circulating water
Outfall

Solid radwaste system

Yes

40,000 gal

Disposable cartridge

35 gal/min

500 kV switchyard.
Two startup
transformers shared
between two units.

Shared

Circulating water
outfall

Solid radwaste system

Yes

8,000 gal

Disposable cartridge

20 gal/min

ESF buses are
supplied directly
from startup
transformers on Palo
Verde and Farley.

The startup
transformers for
San Onofre units
are not shared as
is the case for
Palo Verde and
Calvert Cliffs.

Palo Verde does not
discharge offsite.
It retains
evaporator
distillate for
reuse.

8.2 and 8.3
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Table 1.3-2

COMPARISON OF PLANT CHARACTERISTICS

(Sheet 4 of 5)

San Onofre Farley Calvert Cliffs Significant Significant References By
Item Palo Verde (FSAR) Units 2 and 3 (FSAR) Units 1 and 2 (FSAR) Units 1 and 2 (FSAR) Similarities Differences Sections
Radicactive Waste
Management System
(cont)
Coolant and boric acid 1/unit Shared Shared Shared (Reactor cool- Palo Verde has one 9.3.4
recycle system ant waste processing recycling system
System per unit. Others
share recycling
Discharge: system among units.
Concentrator bottoms No; recycled to refuel- No; recycle to boric Liquid radwaste system Solid radwaste system
ing water tank acid makeup and
batching tanks
Concentrator No; recycled to No; recycled to CVCS No; recycled to CVCS Circulating water
condensate reactor makeup water Discharge
tank
Concentrator capacity 20 gal/min 50 gal/min 30 gal/min 2 at 20 gal/min
Concentrated boric 1 at 800,000 gal 2 at 25,000 gal each 2 at 21,000 gal each 2 at 10,000 gal each
acid storage tanks (Refueling water tank
Radwaste receiver 3/unit at 30,000 gal 2 primary at 120,000 3 at 28,000 gal each 2 waste receiver tanks
tanks gal each and 2 secon- at 90,000 gal each
dary at 120,000 gal
each
Waste gas system 1/unit Shared Shared Shared Palo Verde has one 11.3
waste gas system
Number of decay tanks 3/unit 6 8 3 per unit; others
share waste pro-
Tank size (each) 760 ft® 500 ft® 600 ft® 610 ft° cessing system
Design pressure 380 psig 350 psig 150 psig 150 psig
Discharge Point Plant vent Plant vent stack Plant vent Plant vent
Holdup time available 45 days 30 days (minimum) 30 days (minimum) 60 days
Surge tank 1/unit 1/shared No 1/shared
Surge tank size 760 ft® at 1 to 3 psig 500 £t at 150 psig 610 ft° at 50 psig
Compressor capacity 2 at 10 standard 2 at 5 standard ftz/mln 2 at 40 standard 2 at 4.7 standard
£t3/min £t3/min £t¥/min
Radwaste solidification 1/unit Shared Shared Shared Palo Verde has one 11.4

system

Solidification agent

Vermiculite-Portland
cement

Urea formaldehyde

Vermiculite - cement

solidification
system per unit;
others share waste
solidification

system among units.
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COMPARISON OF PLANT CHARACTERISTICS

Table 1.3-2

(Sheet 5 of 5)

Item

Palo Verde (FSAR)

San Onofre
Units 2 and 3 (FSAR)

Farley

Units 1 and 2 (FSAR)

Calvert Cliffs
Units 1 and 2 (FSAR)

Significant
Similarities

Significant
Differences

References By
Sections

Radiocactive Waste
Management System
(cont)

Radwaste solidification
system (cont)

On site storage:

High level
solidification

Low level solidifi-
cation baling
station

Shipping containers
used

42-80 ft’® drums
or 294-55 gal drums

50-55 gal drums

55-gal drums and
80 ft® drums

20-50 ft* drums

25-55 gal drums

55 gal drums and
50 ft® drums

175-55 gal drums

400-55 gal drums

55 gal drums
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COMPARISON TABLES

Table 1.3-3

SIGNIFICANT DESIGN CHANGES

System
Described
in FSAR
Section

Items Reason for Change

Containment 6.1 The containment spray additive was
spray eliminated based on analyses that
demonstrate acceptable consequences
following a small or large break
LOCA using borated refueling water
as spray. The Iodine Removal System
(IRS) has been disconnected from the
Containment Spray System (CCS) and
abandoned in place. Hydrazine is
caustic and hazardous to work with.
Elimination of the IRS reduces both
personnel and property hazards from
leaking seals, pumps, and valves,
and significantly reduces cleanup
requirements in the event of an
inadvertent CSS actuation.
Elimination of the IRS increases CSS
System reliability by removing
active components subject to
potential failure.

Condensate 3.8 Changed from steel tank with
storage tank concrete missile barrier to
concrete, Seismic Category I
structure with stainless steel
liner.

Refueling 3.8 Changed from steel tank with
water tank concrete missile barrier to
concrete, Seismic Category I
structure with stainless steel
liner.

Atmospheric 10.3.2 Changed to safety grade controls.
dump valves

June 2011 1.3-16 Revision 16
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1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS

1.4.1 ENGINEER

Bechtel Power Corporation (BPC) entered into separate contracts
with Arizona Public Service Company (APS) for the engineering
and construction of Palo Verde Nuclear Generating Station

(PVNGS) in 1973.

In 1984, the construction contract was assigned to Bechtel
Construction, Inc. (BCI) which is responsible for the
construction of PVNGS, and in 1986, the engineering and
procurement services were subcontracted to Bechtel Western

Power Corporation (BWPC).

BWPC, as agent for APS, is responsible for all procurement and
manages procurement contracts, including the nuclear steam
supply system (NSSS), turbine-generator and other designated

contracts entered into by APS.

BWPC and BCI are responsible for implementing the Bechtel
quality assurance program within the scope of their respective
contracts. BWPC is obligated to conduct a quality assurance
program, including audits of its own work, BCI, and all of its

subcontractors.

1.4.2 NUCLEAR STEAM SUPPLY SYSTEM SUPPLIER

APS has contracted with Combustion Engineering, Inc. (C-E),
located in Windsor, Connecticut, to design, manufacture, and
deliver an NSSS for each unit and nuclear fuel for the initial
core and first reload batch of each NSSS. In addition, C-E

furnishes technical direction for erection, initial fuel

June 2017 1.4-1 Revision 19
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IDENTIFICATION OF AGENTS

AND CONTRACTORS

loading, testing, and initial startup of each NSSS. C-E is
further obligated to conduct a gquality assurance program,
including audits, of its own work and all its subcontractors
and suppliers, in a manner which complies with 10CFR50,

Appendix B.

1.4.3 TURBINE-GENERATOR SUPPLIER

The turbine-generator (TG) is manufactured by the General

Electric Company (GE). Design of the TG is under the direction
of the Large Steam Turbine-Generator Products Division located
in Schenectady, New York. General Electric furnishes technical

direction during erection testing and startup of the TG.

1.4.4 PRINCIPAL CONSULTANTS

1.4.4.1 NUS/ERTEC Western

NUS Corporation of Rockville, Maryland, along with its
geotechnical consultant, ERTEC Western, Inc. (formerly FUGRO)
of Long Beach, California, has performed site selection and
environmental studies and has provided appropriate input to the
FSAR and Environmental Report-Operating License Stage

(ER-0OL) . NUS and ERTEC are obligated to conduct a quality
assurance program, including audits of their own work and all
their subcontractors and suppliers, as appropriate, in a manner

which complies with 10CFR50, Appendix B.
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IDENTIFICATION OF AGENTS

AND CONTRACTORS

1.4.4.2 S. M. Stoller Corporation

The S. M. Stoller Corporation, located in New York City, has
acted as a general nuclear consultant, providing technical

assistance as required.

1.4.5 DIVISION OF RESPONSIBILITY

1.4.5.1 Design Stage

Combustion Engineering, Inc. and Bechtel are delegated the
responsibility for design of the NSSS and the balance of the
plant, respectively. All parties (APS, Bechtel, C-E, and
NUS/Fugro) participated in the preparation and review of design
bases and philosophies for both systems and structures by
reviews of the design. General Electric and C-E are
responsible to review Bechtel's balance of plant design to

assure proper interface with their supply.

1.4.5.2 Procurement of Safety-Related Equipment

1.4.5.2.1 Combustion Engineering, Inc. Scope of Supply

Procurement procedures are established for safety-related
equipment under the C-E scope of supply. These require both
APS and Bechtel to review bidders' lists and specifications.
All bidders meet the quality assurance requirements described
in CESSAR Section 17.0. Combustion Engineering, Inc. prepares
specifications, issues requests for proposals, evaluates
proposals, advises Bechtel and APS of prospective suppliers,

and issues purchase orders to suppliers.
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IDENTIFICATION OF AGENTS

AND CONTRACTORS

1.4.5.2.2 Bechtel Scope of Supply

Procurement procedures are established for the safety-related
equipment under the Bechtel scope of supply. These require
both APS and Bechtel participation. Bechtel prepares the
specifications and lists of qualified bidders and transmits
them to APS for review and comment. After review by APS and
resolution of any comments by Bechtel, Bechtel has the
responsibility for issuing specifications to the bidders for
proposals in accordance with the approved bidders' list. All
bidders meet the gquality assurance requirements described in
chapter 17. After reviewing the proposals, Bechtel prepares a
technical and commercial evaluation and forwards a
recommendation for purchase to APS. After review by APS,
Bechtel is advised of the selected supplier. Bechtel then
prepares purchase order documents for execution by APS.

Bechtel then manages these purchase orders for APS.

1.4.5.3 Construction

Bechtel provides primary construction activities and overall
construction management for PVNGS. Certain portions of the
construction activities have been subcontracted subject to the
concurrence of APS. Independent testing agencies are utilized,
as necessary, to perform special tests and to provide expertise

in the interpretation of test results.

1.4.5.4 Operation

APS has the responsibility for the operation of PVNGS as

described in chapter 13.

June 2017 1.4-4 Revision 19
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1.5 REQUIREMENTS FOR FURTHER TECHNICAL INFORMATION

This section lists a number of development programs.
Table 1.5-1 lists those programs and identifies where results

are documented.

1.5.1 TOPICAL PROGRAM SUMMARY

References 1 through 5 present descriptions of safety related
Research and Development programs which are being carried out
by, or in conjunction with Combustion Engineering, Inc., and
which are applicable to C-E pressurized water reactors (PWR).

This type of report is updated annually.

For each program summarized in these reports, the objectives
are first introduced, followed, where appropriate, by
background information. This is followed by a description of
each program relative to the stated objectives and a
presentation of pertinent, up-to-date results. Finally,
conclusions are made where appropriate and future work plans
are discussed relative to past performance and findings of the
program. New programs, which include existing programs which
become safety related for licensing purposes will be described
in future versions of this report. Descriptions of programs or
parts of programs are phased out of versions of this report as

they are completed and documented.

1.5.2 SYSTEM 80 - 16 x 16 ASSEMBLY TEST PROGRAM

Since fuel fabrication for System 80 reactors is not scheduled
to start for some time, the development schedule is compatible

with the project schedules having System 80 designs such that

June 2017 1.5-1 Revision 19
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REQUIREMENTS FOR FURTHER

TECHNICAL INFORMATION

definite results will be available before each plant design is
complete and/or in time to consider a backup position in the
program or changes in the design should the program results not

verify expectations.

1.5.2.1 Components Testing

Component test programs have been conducted in support of all
C-E PWR designs. The tests subject a full-scale reactor core
module comprising fuel assemblies, control element assembly,
control element drive mechanism, and reactor vessel internals
components to the hydraulic environment of the reactor under
all normal operating conditions. The program is a continuing
series of tests wherein components introduced as part of a
particular design are tested in C-E TF-2 hot loop test facility
at Windsor, Connecticut. The Tests are designed to proof and
life test the integrated fuel assembly and control element
drive mechanism under a variety of simulated operating
conditions to evaluate component fretting and wear
characteristics, scram performance, and fuel assembly uplift
and pressure drop. Information and a description of the

testing is provided in Section 4.4.4.2.

1.5.2.2 Fuel Assembly Seismic Testing

The program can be divided into three areas - spacer grid
tests, fuel assembly static tests and fuel assembly dynamic
tests. The results are utilized in developing the seismic
models of the fuel described in Section 3.7.3.14 and

Section 4.2.
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REQUIREMENTS FOR FURTHER

TECHNICAL INFORMATION

1.5.2.3 Reactor Flow Model Testing

A scale flow model of the C-E System 80 reactor vessel and
internals has been tested. A detailed discussion of the flow
model and test facility appears in Section 4.4.4.2. The
purpose of these tests is to establish or verify design
hydraulic parameters. In particular, core inlet flow
distributions and pressure losses along the flow path segments
within the reactor vessel have been measured for operating

configurations.

1.5.2.4 DNB Improvement

A substantial test program has been undertaken to verify the
thermal performance capability of the System 80 fuel assembly.
The test program is an extension of the experimental studies
conducted with rod bundles representative of the C-E 14 x 14
fuel assembly. Those studies are described in more detail in

Section 4.4.4.5 and are used in System 80 analyses.

1.5.2.5 Fuel Development Programs

Combustion Engineering has in progress several
company-sponsored fuel irradiation programs. In addition,
several cooperative fuel development programs are being
performed with Kraftwerk Union as part of a technical
agreement. Also, Combustion Engineering has access to all data
and results of Kraftwerk Union's company-sponsored fuel

development programs.

A complete description of the programs and the results obtained

is provided in Section 4.2.
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REQUIREMENTS FOR FURTHER

TECHNICAL INFORMATION

1.5.3 SYSTEM 80 STEAM GENERATOR DEVELOPMENT PROGRAMS

C-E's System 80 Steam Generator is a vertical U tube component.
The current Palo Verde steam generators from Ansaldo-Camozzi
energy special SPA represent the next evolution of the System
80 steam generator. A complete description of the steam
generator is given in Section 5.4.2. Development efforts were
conducted to confirm the structural integrity of the steam

generator during thermal, MSLB and FWLB transients.

June 2017 1.5-4 Revision 19



PVNGS UPDATED FSAR

REQUIREMENTS FOR FURTHER

TECHNICAL INFORMATION

REFERENCES FOR SECTION 1.5

1. CENPD-87, "Safety Related Research and Development for CE
Pressurized Water Reactors Program Summaries; January,

1973", March, 1973.

2. CENPD-143, "Safety Related Research and Development for CE
Pressurized Water Reactors Program Summaries; January,

1973 through February 1974", June, 1974.

3. CENPD-184, "Safety Related Research and Development for CE
Pressurized Water Reactors; 1974 Program Summaries", May,

1975.

4. CENPD-229, "Safety Related Research and Development for CE
Pressurized Water Reactors; 1975 Program Summaries",

June 1976.

5. CENPD-258, "Safety Related Research and Development for CE
Pressurized Water Reactors; 1976 Program Summaries",

October 1977.
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TABLE 1.5-1

REQUIREMENTS FOR FURTHER

TECHNICAL INFORMATION

SUMMARY OF DEVELOPMENT PROGRAMS TO DEMONSTRATE

SYSTEM 80 DESIGN CONSERVATISM

PROGRAM
Components tests
Fuel Assembly Seismic Tests
Reactor Flow Model Test

DNB Improvement and Flow
Mixing Tests

Fuel Densification Program

LOCA Refill Program
Blowdown Heat Transfer Program
Reflood Test

Iodine Decontamination and
Todine Spiking Tests

Original Steam Generator Program
CPC Program

Replacement Steam Generator
Program

(a)

RESULTS DOCUMENTED IN: OR
EXPECTED SUBMITTAL DATE:

CESSAR Appendix 4C
CENPD 178 Rev. 1

CESSAR Appendix 4B

CENPD-162A and CENPD-207

Section 4.2.3.2.10 and
CENPD-139

CENPD-134
CENPD-132, SUPP. 1, 2, & 3

CENPD-213

CENPD-180, Supp. 1
CESSAR Appendices 5B & 5C
CEN-72A and CEN-73A

Appendices 5D\ & 5E@

Information shown is for Unit 2 Replacement Steam Generators and is

generally representative for Units 1 and 3 Replacement Steam Generators.
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1.6 REFERENCED MATERIAL

1.6.1 GENERAL REFERENCES

General references are not considered part of the FSAR, but are
intended to provide background information or additional detail
that the reader may refer to in order to learn more about
particular material presented in the FSAR. These may be texts,
environmental studies or technical reports, as well as PVNGS
controlled documents such as operating or maintenance
procedures, calculation manuals, etc. References to such
information may be located at specific points in the FSAR, or
they may be listed at the end of FSAR chapters or in

introductory sections.

The basic reference document for the PVNGS FSAR is the
Combustion Engineering Standard Safety Analysis Report

(CESSAR) . The use of the CESSAR 1i1s described in section 1.9.

Referenced Bechtel Power Corporation (BPC) topical reports are
listed in Table 1.6-1. These topical reports have been
approved by the NRC as shown in Table 1.6-2. Referenced
Combustion Engineering Topical Reports are listed in

Table 1.6-3. The revision/supplement/addendum level indicated
in these tables represents the revision/supplement/addendum
that is referenced. Additional references may be included at

the end of each FSAR section or chapter.

1.6.2 INCORPORATION BY REFERENCE

Information that is appropriate to include in the FSAR, that is

also part of a separate PVNGS controlled document or technical
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REFERENCE MATERIAL

report, may be incorporated by reference. "Incorporation by
reference" refers to a method by which all or part of a
separate source document can be made part of the FSAR without

duplicating the desired information in the FSAR.

For PVNGS information to be incorporated by reference, the
information must be publicly available (i.e., it must have been
submitted to the NRC) unless there exists an explicit NRC
requirement to maintain the information on site. Furthermore,
information incorporated by reference into the FSAR is subject
to the update and reporting requirements of 10 CFR 50.71 (e) and
change controls of 10 CFR 50.59 unless a separate NRC change
control requirement applies (e.g., 10 CFR 50.54(a)).

References should be as clear as possible as to the extent of
the information incorporated by reference and thus considered

part of the FSAR.

A list of PVNGS documents incorporated by reference are listed

in Table 1.6-4.
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REFERENCE MATERIAL
Table 1.6-1

Referenced Bechtel Power Corporation (BPC)

Topical Reports

Report
Number Title
BN-TOP-1 Testing Criteria for Integrated Leakage Rate
Rev. 1 Testing of Primary Containment Structure
for Nuclear Power Plants
BN-TOP-2 Design for Pipe Break Effects
Rev. 2
BN-TOP-4 Subcompartment Pressure and
Rev. 1 Temperature Transient Analysis
BC-TOP-1 Containment Building Liner Plate Design
Rev. 1

BC-TOP-3-A Tornado and Extreme Wind Design Criteria for

Rev. 3 Nuclear Power Plants

BC-TOP-4-A Seismic Analysis of Structures and

Rev. 3 Equipment for Nuclear Power Plants

BC-TOP-5-A Prestressed Concrete Nuclear Reactor

Rev. 3 Containment Structures

BC-TOP-7 Full Scale Buttress Test for Prestressed

Rev. O Nuclear Containment Structures

BC-TOP-8 Tendon End Anchor Reinforcement Test
Rev. O

BC-TOP-9-A Design of Structures for Missile Impact
Rev. 2

BP-TOP-1 Seismic Analysis of Piping Systems
Rev. 3

June 2017 1.6-3 Revision 19
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REFERENCE MATERIAL

Table 1.6-2
BPC Topical Reports Approved by the NRC

Report

Number
BN-TOP-1
BN-TOP-2
BN-TOP-4
BC-TOP-1
BC-TOP-3-A
BC-TOP-4-A
BC-TOP-5-A
BC-TOP-"7
BC-TOP-8
BC-TOP-9-A
BP-TOP-1

June 2017

Date
Approved

By NRC
February 1973
June 1974
February 1979
February 1974
October 1974
November 1974
March 1975
August 1973
August 1973
June 1974
September 1976

FSAR Location
Referencing
Topical Report

(&)}

w W W W W W W W o W o
~J O 00 0 o w o N o N
~ .
w
6}

.6-4

Nature of
Report
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary
Nonproprietary

Nonproprietary

Revision 19
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Table 1.6-3

REFERENCE MATERIAL

Referenced Combustion Engineering and Westinghouse

Topical Reports

DATE
REPORT NO TITLE ISSUED
CENPD-26 Description of Loss-of-Coolant
Calculational Procedures 8/20/71
Suppl. #1 Description of Loss-of-Coolant
Calculational Procedures 10/14/71
Suppl. #2 Steam Venting Experiments 1/10/72
Suppl. #3 Moisture Carryover during a PWR
post-LOCA Core Refill 1/10/72
CENPD-67 Combustion Engineering, Inc. September 1973
Suppl. #1 "Todine Decontamination May 1974
Suppl. #2 Factors During PWR Steam June 1974
Addendum 1 Generation and Steam Venting" November 1974
Addendum 2 August 1975
CENPD-80 Moisture Carryover During an NSSS
Steam Line Break Accident January 1973
CENPD-98-A COAST Code Description 4/18/75
CENPD-105 Combustion Engineering, Inc. June 1973
"Fast Neutron Attenuation by the
ANISN-SHADRAC Analytical Method"
CENPD-107 Combustion Engineering, Inc. August 1974
"CESEC"
Suppl. #1 September 1974
Suppl. #3 ATWS Model Modification August 1975
Suppl. #4 To CESEC December 1975
Suppl. #5 June 1976
Suppl. #2 ATWS Models For Reactivity September 1974
Feedback and Effects of
Pressure on Fuel
CENPD-118 Combustion Engineering, Inc. June 1974

June 2017

"Densification of Combustion
Engineering Fuel"
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Table 1.6-3 (Cont’d)

REFERENCE MATERIAL

Referenced Combustion Engineering and Westinghouse

Topical Reports

DATE
REPORT NO. TTITLE ISSUED
CENPD-133 Combustion Engineering, Inc. August 1974
"CEFLASH-4A Fortran IV
Digital Computer Program
for Reactor Blowdown Analysis
Suppl. #1 CEFLASH-4AS, A Computer 09/25/74
Suppl. #3 Program for Reactor Blowdown 02/10/77
Analysis of The Small
Break Loss of Coolant Accident
Suppl. #2 CEFLASH-4A, A FORTRAN IV Digital 03/13/75
Computer Program for Reactor
Blowdown Analysis (Modifications)
CENPD-134 Combustion Engineering, Inc. August 1974
"COMPERC-II A Program for
Suppl. #1 Emergency Refill - Reflood of February 1975
the Core"

CENPD-135 Combustion Engineering, Inc. August 1974
Suppl. #2 "STRIKIN-II A Cylindrical February 1975
Suppl. #4 Geometry Fuel Rod Heat August 1976
Suppl. #5 Transfer Program" April 1977

CENPD-137 Combustion Engineering, Inc. August 1974

"Calculative Methods for the
Suppl. #1 C-E Small Break LOCA January 1977
Evaluation Model

CENPD-138 PARCH - A FORTRAN IV August 1974
Suppl. #1 Digital Computer Program to February 1975
Suppl. #2 Evaluate Pool - Boiling Axial Rod, January 1977

CENPD-161-A

CENPD-162-A

Suppl. #1-A

June 2017

and Coolant Heatup

Combustion Engineering, Inc.
"TORC Code = A Computer Code for

Determining the Thermal Margin of a

Reactor Core”

Combustion Engineering, Inc.
"CHF Correlation for C-E Fuel
Assemblies with Standard
Spacer Grids - Part 1; Uniform
Axial Power Distribution"

April 1986

September 1976

February 1977

Revision 19
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REFERENCE MATERIAL

Table 1.6-3 (Cont’d)

Referenced Combustion Engineering and Westinghouse
Topical Reports

DATE
REPORT NO. TITLE ISSUED

CENPD-168-A Combustion Engineering, Inc. June 1977
"Design Basis Pipe Breaks for
the Combustion Engineering Two
Loop Reactor Coolant System"

CENPD-169 Combustion Engineering, Inc. July 1975
"Assessment of the Accuracy
of PWR Operating Limits as
Determined by Core Operating
Limit Supervisory System"

CENPD-170 Combustion Engineering, Inc. August 1975
Suppl. #1 "Assessment of the Accuracy November 1975
of the PWR Safety System
Actuation as Performed by the
Core Protection Calculators"

CENPD-179 Combustion Engineering, Inc. April 1976
"C-E Thermo-Structural Fuel
Evaluation Method"

CENPD-180 Radioiodine Behavior in Reactor March 1976
Suppl. #1 Coolant During Transient Operation March 1977

CENPD-182 Combustion Engineering, Inc. November 1975
"Seismic Qualification of C-E
Control Equipment"

CENPD-183 Combustion Engineering, Inc. August 1975
"C-E Methods for Loss of Flow
Analysis"

CENPD-187-A Combustion Engineering, Inc. March 1976
"Method of Analyzing Creep
Suppl. #1-A Collapse of Oval Cladding" June 1977

CENPD-188 HERMITE, A Multi-Dimensional March 1976
Time Kinetics Code for PWR
Transients

CENPD-190 Combustion Engineering, Inc. January 1976
"C-E Method for Control Element
Assembly Ejection Analysis"

CENPD-198 Combustion Engineering, Inc. December 1975
"Zircaloy Growth-In-Reactor Dimen-
sional Changes in Zircaloy-4 Fuel
Assemblies

CENPD-201-A Reactor Coolant Pump Performance April 1976

June 2017 1.6-7 Revision 19
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REFERENCE MATERIAL

Table 1.6-3 (Cont’d)

Referenced Combustion Engineering and Westinghouse

Topical Reports

DATE
REPORT NO. TITLE ISSUED
CENPD-206-A Combustion Engineering, Inc. June 1981

CENPD-207-A

CENPD-210-A

CENPD-213
Suppl. #1

CENPD-225

Suppl. #1
Suppl. #2
Suppl. #3

CENPD-254

CENPD-255

CENPD-404-P

CENPD-282-P
Volumes 1-3

CESSAR PSAR
WCAP-15996-P

June 2017

"TORC Code Verification and Simplified
Modeling Method"

Combustion Engineering, Inc.
"Critical Heat Flux Correlation for
C-E Fuel Assemblies with Standard
Spacer Grids, Part 2, Non-Uniform
Axial Power Distributions"

Quality Assurance Program

A Description of the C-E Nuclear
Steam Supply System Quality
Assurance Program

Combustion Engineering, Inc.
"Application of FLEIGHT Reflood
Heat Transfer Coefficients to
Combustion Engineering 16 x 16 Fuel
Bundles"

Combustion Engineering, Inc.
"Fuel and Poison Rod Boiling"

"Post-LOCA Long Term Cooling
Evaluation Model"

“Qualification of Combustion
Engineering Class 1E Instrumentation”

Implementation of ZIRLO™" cladding
material in CE Nuclear Power Fuel
Assembly Designs.

“Technical Manual for the CENTS Code”

Appendix 6B

“Technical Description Manual for
the CENTS Code”

December 1984

July 1977

January 1976
March 1976

October 1976

February 1977
June 1978
July 1979
June 1977

July 1977

November 2001

October 1991

December 2002

Revision 19
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Table 1.6-4

REFERENCE MATERIAL

PVNGS Documents Incorporated By Reference

DOCUMENT TITLE

REPORTING REQUIREMENTS

CHANGE CONTROL
REQUIREMENTS

PVNGS Equipment
Qualification

Program Manual
Appendix A

NOTES:

10CFR50.49 (d)

(NOTE 1)

10CFR50.59

1. Updates are not required to be submitted under 10CFR50.71 (e)

June 2017

Revision 19
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1.7 DRAWINGS AND OTHER DETAILED INFORMATION

1.7.1 ELECTRICAL, INSTRUMENTATION, AND CONTROL DRAWINGS

Table 1.7-1 lists nonproprietary electrical, instrumentation,
and control (EI&C) drawings which are necessary to evaluate
the safety-related features described in chapters 7 and 8.
When appropriate, reference is made to the specific sections
which discuss the drawing. There are no proprietary EI&C
drawings. Engineering drawings 01, 02, 03-J-Z2ZL-010 and

01, 02, 03-J-72ZL-012 illustrate the legend and symbols used on

control logic diagrams referenced in this section.

1.7.2 PIPING AND INSTRUMENTATION DIAGRAMS

Table 1.7-2 lists piping and instrumentation diagrams (P&IDs)
which have been incorporated by reference into this UFSAR.
Engineering drawings 13-M-ZZP-001 through -004 illustrate the
legend and symbols utilized on the listed P&IDs.

1.7.3 OTHER DETAILED INFORMATION

Other detailed information which has been provided separately

to the NRC staff is itemized below.

A. PVNGS onsite hourly meteorological data have been
provided on magnetic tape utilizing the recommended
NRC format, for the 5-year period from August 13,
1973 to August 13, 1978.

June 2003 1.7-1 Revision 12
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED
BY REFERENCE (Sheet 1 of 72)

Drawing Number

Title

Section
Reference

13-E-MAA-001

13-E-ZAC-001

13-E-ZAC-002

13-E-ZAC-003

13-E-ZAC-004

13-E-ZAC-005

13-E-ZAC-006

13-E-ZAC-007

13-E-ZAC-008

13-E-ZAC-010

13-E-ZAC-011

Main Single Line Diagram

Auxiliary Bldg Con-
duit and Tray Plan at
El 40 ft Level D ZADC

Auxiliary Bldg Con-
duit and Tray Plan at
El 40 ft Level D ZADD

Auxiliary Bldg Con-
duit and Tray Plan at
El 51 ft-6 in Level C
ZACC

Auxiliary Bldg Con-
duit and Tray Plan at
El 51 ft-6 in Level C
ZACD

Auxiliary Bldg Con-
duit and Tray Plan at
E1 70 ft Level D ZABA

Auxiliary Bldg Con-
duit and Tray Plan at
El 70 ft Level B ZABB

Auxiliary Bldg Con-
duit and Tray Plan at
E1 70 ft Level B ZABC

Auxiliary Bldg Con-
duit and Tray Plan at
E1 70 ft Level B ZABD

Auxiliary Bldg Con-
duit and Tray Plan at
E1l 88 ft Level A ZAAA

Auxiliary Bldg Con-
duit and Tray Plan at
E1l 88 ft Level Z ZAAB

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2005

Revision 13
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 2 of 72)

Drawing Number

Title

Section
Reference

13-E-ZAC-012

13-E-ZAC-013

13-E-ZAC-015

13-E-ZAC-016

13-E-ZAC-017

13-E-ZAC-018

13-E-ZAC-020

13-E-ZAC-021

13-E-ZAC-022

Auxiliary Bldg Con-
duit and Tray Plan at
El 88 ft Level A ZAAC

Auxiliary Bldg Con-
duit and Tray Plan at
E1 88 ft Level A ZAAD

Auxiliary Bldg Con-
duit and Tray Plan at
El1 100 ft Level 1
ZA1A

Auxiliary Bldg Con-
duit and Tray Plan at
El1 100 ft Level 1
ZA1B

Auxiliary Bldg Con-
duit and Tray Plan at
E1 100 ft Level 1
ZAlC

Auxiliary Bldg Con-
duit and Tray Plan at
El1 100 ft Level 1
ZA1D

Auxiliary Bldg Con-
duit and Tray Plan at
E1 120 ft Level 2
ZA2A

Auxiliary Bldg Con-
duit and Tray Plan at
E1l 120 ft Level 2
ZA2B

Auxiliary Bldg Con-
duit and Tray Plan at
El1 120 ft Level 2
ZA2C

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

Revision 11
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 3 of 72)

Drawing Number

Title

Section
Reference

13-E-ZAC-023

13-E-ZAC-025

13-E-ZAC-026

13-E-ZAC-027

13-E-ZAC-028

13-E-ZAC-030

13-E-ZAC-031

13-E-ZAC-032

13-E-ZAC-033

Auxiliary Bldg Con-
duit and Tray Plan at
El1 120 ft Level 2
ZA2D

Auxiliary Bldg Con-
duit and Tray Plan at
E1 140 ft Level 3
ZA3A

Auxiliary Bldg Con-
duit and Tray Plan at
E1 140 ft Level 3
ZA3B

Auxiliary Bldg Con-
duit and Tray Plan at
E1 140 ft Level 3
ZA3C

Auxiliary Bldg Con-
duit and Tray Plan at
El1 140 ft Level 3
ZA3D

Auxiliary Bldg Con-
duit Plan at El
156 ft Level 4 ZA4A

Auxiliary Bldg Con-
duit Plan at E1
156 ft Level 4 ZA4B

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 100 ft Level 1A

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 100 ft Level 1B

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

Revision 11
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 4 of 72)

Drawing Number

Title

Section
Reference

13-E-ZAC-034

13-E-ZAC-035

13-E-ZAC-036

13-E-ZAC-037

13-E-ZAC-038

13-E-ZAC-039

13-E-ZAC-040

13-E-ZAC-041

13-E-ZAC-042

13-E-ZAC-043

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 120 ft Level 2A

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 120 ft Level 2B

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 100 ft Level 1C

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 100 ft Level 1D

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 120 ft Level 2C

Auxiliary Bldg Tray
Hanger Layout Plan at
El1 120 ft Level 2D

Auxiliary Bldg
Conduit and Tray
Sections and Details
Sheet 1

Auxiliary Bldg
Conduit and Tray
Sections and Details
Sheet 2

Auxiliary Bldg
Conduit and Tray
Sections and Details
Sheet 3

Category 1 Tray
Support Details and
Notes Sheet 1

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

Revision 11



NONPROPRIETARY EI&C DRAWINGS
BY REFERENCE
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Table 1.7-1

(Sheet 5

DRAWINGS AND OTHER

DETAILED INFORMATION

INCORPORATED
of 72)

Drawing Number

Title

Section
Reference

13-E-ZAC-044

13-E-ZAC-045

13-E-ZAC-046

13-E-ZAC-047

13-E-ZAC-048

13-E-ZAC-049

13-E-ZAC-051

13-E-ZAC-053

13-E-ZAC-055

13-E-ZAC-056

13-E-ZAC-057

Category 1 Tray
Support Details and
Notes Sheet 2

Auxiliary Bldg Tray
Support Types Sheet 1

Auxiliary Bldg Tray
Support Types Sheet 2

Auxiliary Bldg Tray
Support Types Sheet 3

Auxiliary Bldg Tray
Support Types Sheet 4

Auxiliary Bldg
Conduit and Tray
Sections and Details
Sheet 4

Auxiliary Bldg
Conduit and Tray
Sections and Details
Sheet 5

Category 1 Tray
Support Details Notes
Sheet 3

Category 1 Conduit
Support Details
Sheet 1

Category 1 Conduit
Support Details
Sheet 2

Category 1 Tray
Support Details
Sheet 4

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

Revision 11
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DRAWINGS AND OTHER

DETAILED INFORMATION

Table 1.7-1

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 6 of 72)

Section
Drawing Number Title Reference

13-E-ZAC-058 Category 1 Conduit Chapter 8
Support Details
Sheet 3

13-E-ZAC-060 Auxiliary Bldg Tray Chapter 8
Support Types Sheet 5

13-E-ZAC-061 Auxiliary Bldg Tray Chapter 8
Support Types Sheet 6

13-E-ZAC-062 Auxiliary Bldg Tray Chapter 8
Support Types Sheet 7

13-E-ZAC-063 Auxiliary Bldg Tray Chapter 8
Support Types Sheet 8

13-E-ZAC-064 Auxiliary Bldg Con- Chapter 8
duit and Tray Partial
Plan at E1 129 ft

13-E-ZAC-065 Auxiliary Bldg Elect Chapter 8
Penetration Area N.W.

13-E-ZAC-066 Auxiliary Bldg Elect Chapter 8
Penetration Area N.E.

13-E-ZAC-067 Auxiliary Bldg Con- Chapter 8
duit Plan at E1
156 ft Level 4 ZAAC

13-E-ZAC-068 Auxiliary Bldg Con- Chapter 8
duit Plan at E1
156 ft Level 4 ZA4D

13-E-ZAC-069 Auxiliary Bldg Tray Chapter 8
Support Types Sheet 9

13-E-ZAC-070 Auxiliary Bldg Chapter 8
Exposed Conduit Plan
at E1 120 ft ZA2A

June 2001

Revision 11
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 7 of 72)

Drawing Number

Title

Section
Reference

13-E-ZAC-071

13-E-ZAC-072

13-E-ZAC-073

13-E-ZAC-074

13-E-ZCC-007

13-E-ZCC-008

13-E-ZCC-009

13-E-ZCC-010

13-E-7ZCC-011

Auxiliary Bldg
Exposed Conduit Plan
at E1 120 ft Level 2
ZA2B

Auxiliary Bldg
Exposed Conduit Plan

at E1 120 ft Level 2
ZA2C

Auxiliary Bldg
Exposed Conduit Plan
at E1 120 ft Level 2
ZA2D

Auxiliary Bldg Tray
Support Types
Sheet 10

Contain Bldg Conduit
and Tray Plan at

El1 80 ft Level A
ZCAA, ZCAB

Contain Bldg Conduit
and Tray Plan at

E1l 80 ft Level A
ZCAC, ZCAD

Contain Bldg Conduit
and Tray Plan at

El1 100 ft Level 1
ZC1lA

Contain Bldg Conduit
and Tray Plan at

El1 100 ft Level 1
ZC1B

Contain Bldg Conduit
and Tray Plan at

El1 100 ft Level 1
ZC1lcC

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

Revision 11
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 8 of 72)

Drawing Number

Title

Section
Reference

13-E-ZCC-012

13-E-ZCC-013

13-E-ZCC-014

13-E-ZCC-015

13-E-ZCC-016

13-E-ZCC-017

13-E-ZCC-018

13-E-ZCC-019

Contain Bldg Conduit
and Tray Plan at

El1 100 ft Level 1
ZC1D

Contain Bldg Conduit
and Tray Plan at

El 120 ft Level 2
ZC2A

Contain Bldg Conduit
and Tray Plan at

El1 120 ft Level 2
ZC2B

Contain Bldg Conduit
and Tray Plan at

El 120 ft Level 2
ZC2C

Contain Bldg Conduit
and Tray Plan at

El 120 ft Level 2
ZC2D

Contain Bldg Conduit
and Tray Plan at

E1l 140 ft Level 3
ZC3A

Contain Bldg Conduit
and Tray Plan at

E1 140 ft Level 3
ZC3B

Contain Bldg Conduit
and Tray Plan at

E1 140 ft Level 3
ZC3C

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

Revision 11
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 9 of 72)

Drawing Number

Title

Section
Reference

13-E-ZCC-020

13-E-ZCC-021

13-E-ZCC-025

13-E-ZCC-026

13-E-ZCC-027

13-E-ZCC-028

13-E-ZCC-029

13-E-ZCC-030

13-E-ZCC-031

13-E-ZCC-032

13-E-ZCC-033

Contain Bldg Conduit
and Tray Plan at
El1 140 ft Level 3

ZC3D

Contain Bldg Conduit
and Tray Plan above

E1 140 ft Level 4
ZC4A

Contain Bldg Conduit
and Tray Sections and
Details Sheet 1

Contain Bldg Conduit
and Tray Sections and
Details Sheet 2

Contain Bldg Conduit
and Tray Sections and
Details Sheet 3

Contain Bldg Conduit
and Tray Sections and
Details Sheet 4

Contain Bldg Conduit
and Tray Sections and
Details Sheet 5

Contain Bldg Conduit
and Tray Sections and
Details Sheet 6

Contain Bldg Tray
Support Types Sheet 1

Contain Bldg Tray
Support Types Sheet 2

Contain Bldg Tray
Support Types Sheet 3

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001
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DRAWINGS AND OTHER

DETAILED INFORMATION

Table 1.7-1

NONPROPRIETARY EI&C DRAWINGS INCORPORATED
BY REFERENCE (Sheet 10 of 72)

Drawing Number

Section

Title Reference

13-E-ZCC-034

13-E-ZCC-035

13-E-ZCC-036

13-E-ZCC-037

13-E-ZCC-038

13-E-ZCC-039

13-E-ZCC-040

13-E-ZCC-041

13-E-ZCC-042

13-E-ZCC-045

13-E-ZCC-046

Contain Bldg Tray Chapter 8
Support Types Sheet 4

Contain Bldg Tray Chapter 8
Support Types Sheet 5

Contain Bldg Tray Chapter 8
Support Types Sheet 6

Contain Bldg Tray Chapter 8
Support Types Sheet 7

Contain Bldg Tray Chapter 8
Support Types Sheet 8

Contain Bldg Conduit Chapter 8
and Tray Sections and
Details Sheet 7

Contain Bldg Reactor Chapter 8
Head Area CEDM
Cabling Plan and
Sects Sheet 1

Contain Bldg Elect Chapter 8
Penetration Internal

Expanded View S.E.

Contain Bldg Elect Chapter 8
Penetration Internal
Expanded View S.W.

Main Steam Support Chapter 8
Structure Conduit and
Tray Plan at E1 81 ft
and 100 ft ZCAE, ZClE

Main Steam Support Chapter 8
Structure Conduit and
Tray Plan at

El1 120 ft and 140 ft
ZC2E, ZC3E

June 2001
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 11 of 72)

Drawing Number

Title

Section
Reference

13-E-ZCC-047

13-E-ZCC-050

13-E-ZCC-051

13-E-ZCC-052

13-E-ZCC-053

13-E-ZCC-054

13-E-ZCC-055

13-E-ZCC-056

Main Steam Support

Structure Conduit and

Tray Sections and
Details

Contain Bldg Tray

Hanger Layout Plan
E1 100 ft Level 1

ZC1lA

Contain Bldg Tray

Hanger Layout Plan
El1 100 ft Level 1

zC1B

Contain Bldg Tray

Hanger Layout Plan
El1 100 ft Level 1

ZClcC

Contain Bldg Tray

Hanger Layout Plan
El1 100 ft Level 1

ZC1D

Contain Bldg Tray

Hanger Layout Plan
El1 120 ft Level 2

ZC2A

Contain Bldg Tray

Hanger Layout Plan
El1 120 ft Level 2

ZC2B

Contain Bldg Tray
Hanger Layout Plan

El1 120 ft Level 2
ZC2C

at

at

at

at

at

at

at

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

1.7-12
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 12 of 72)

Drawing Number

Title

Section
Reference

13-E-ZCC-057

13-E-ZCC-058

13-E-ZCC-059

13-E-ZCC-060

13-E-ZCC-061

13-E-ZCC-062

13-E-ZCC-063

13-E-ZCC-065

13-E-ZCC-066

Contain Bldg Tray
Hanger Layout Plan
El1 120 ft Level 2

ZC2D

Contain Bldg Tray

Hanger Layout Plan
El 140 ft Level 3

ZC3A

Contain Bldg Tray
Hanger Layout Plan
El1 140 ft Level 3

ZC3B

Contain Bldg Tray

Hanger Layout Plan
El1 140 ft Level 3

ZC3C

Contain Bldg Tray

Hanger Layout Plan
E1 140 ft Level 3

ZC3D

at

at

at

at

at

Contain Bldg Conduit
and Tray Sections and

Details Sheet 8

Contain Bldg Conduit
and Tray Sections and

Details Sheet 9

Contain Bldg Reactor

Head Area CEDM
Cabling Plan Sheet

2

Contain Bldg Reactor

Head Area CEDM
Cabling Plan Sheet

3

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 13 of 72)

Drawing Number

Title

Section
Reference

13-E-ZCC-067

13-E-ZCC-068

13-E-ZFC-001

13-E-ZFC-002

13-E-ZFC-003

13-E-ZFC-004

13-E-ZFC-005

13-E-ZFC-006

Contain Bldg Reactor
Head Area CEDM
Cabling Sections and
Details Sheet 4

Contain Bldg Reactor
Head Area CEDM

Cabling Sections and
Details Sheet 5

Fuel Handling Bldg
Conduit and Tray Plan
at E1 100 ft Level 1
ZF1A

Fuel Handling Bldg
Conduit and Tray Plan
at E1 100 ft Level 1
ZF1B

Fuel Handling Bldg
Conduit and Tray Plan
at E1 120 ft Level 2
ZE2A

Fuel Handling Bldg
Conduit and Tray Plan
at E1 120 ft Level 2
ZF2B

Fuel Handling Bldg
Conduit and Tray Plan
at E1 140 ft Level 3
ZF3A

Fuel Handling Bldg
Conduit and Tray Plan
at E1 140 ft Level 3
ZF3B

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

1.7-14
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Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 14 of 72)

Drawing Number

Title

Section
Reference

13-E-ZFC-020

13-E-ZFC-030

13-E-ZFC-031

13-E-Z2GC-001

13-E-ZGC-002

13-E-ZGC-003

13-E-Z2GC-004

13-E-ZGC-030

13-E-2JC-001

13-E-2JC-002

Fuel Handling Bldg
Conduit and Tray
Sections and Details
Sheet 1

Fuel Handling Bldg
Tray Support Types
Sheet 1

Fuel Handling Bldg
Tray Support Types
Sheet 2

Diesel Generator Bldg
Embedded Conduit Plan

Diesel Generator Bldg
Conduit and Tray Plan
Sheet 1

Diesel Generator Bldg
Conduit Plan Sheet 2

Diesel Generator Bldg
Conduit Plan Sheet 3

Diesel Generator Bldg
Tray Support Types

Control Bldg Conduit
and Tray Plan at

El 74 ft Level AA
ZJAA

Control Bldg Conduit
and Tray Plan at

El 74 ft Level AB
ZJAB

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

1.7-15
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Table 1.7-1

DRAWINGS AND OTHER
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Title

Section
Reference

13-E-2JC-003

13-E-Z2JC-004

13-E-ZJC-006

13-E-Z2JC-007

13-E-Z2JC-009

13-E-2JC-012

13-E-ZJC-013

13-E-2JC-014

Control Bldg Conduit
and Tray Plan at

El1 100 ft Level 1A
ZJ1A

Control Bldg Conduit
and Tray Plan at

El1 100 ft Level 1B
ZJ1B

Control Bldg Conduit
and Tray Plan at

El1 120 ft ZJ2A Lower
Spreading Rm Level 2A

Control Bldg Conduit
and Tray Plan at

El1 120 ft ZJ2B Lower
Spreading Rm Level 2B

Control Bldg Conduit
and Tray Plan at
E1 140 ft zJ3A

Control Bldg Conduit
and Tray Plan at

El 160 ft ZJ4A Upper
Spreading Rm Level 4A

Control Bldg Conduit
and Tray Plan at

El1 160 ft ZJ4B Upper
Spreading Rm Level 4B

Control Bldg Wireway
Sections and Details
Sheet 1

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001
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Drawing Number

Title
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Reference

13-E-2JC-015

13-E-ZJC-016

13-E-2JC-017

13-E-ZJC-018

13-E-72JC-019

13-E-2JC-020

13-E-2JC-021

13-E-2JC-022

13-E-Z2JC-023

13-E-2JC-024

13-E-2JC-025

Control Bldg Wireway

Sections and Details
Sheet 2

Control Bldg Tray

Sections and Details
Sheet 1

Control Bldg Tray
Sections and Details
Sheet 2

Control Bldg Tray
Section Sheet 3

Corridor Bldg Tray
Support Types
Sheet 3

Control Bldg Tray

Support Types
Sheet 1

Control Bldg Tray
Support Types
Sheet 2

Control Bldg Tray
Support Types
Sheet 3

Control Bldg Tray

Support Types
Sheet 4

Control Bldg Tray

Support Types
Sheet 5

Control Bldg Tray
Support Types
Sheet ©

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

1.7-17

Revision 11




PVNGS UPDATED FSAR

Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 17 of 72)
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Reference

13-E-ZJC-026

13-E-2JC-027

13-E-Z2JC-028

13-E-2JC-030

13-E-ZJC-031

13-E-ZJC-033

13-E-Z2JC-034

13-E-2JC-037

13-E-ZJC-038

Control Bldg Tray
Support Types
Sheet 7

Control Bldg Tray
Support Types
Sheet 8

Control Bldg Tray
Support Types
Sheet 9

Control Bldg Cable
Riser Shafts Plan
Sections and Details
Sheet 1

Control Bldg Cable
Riser Shafts Plan
Sections and Details
Sheet 2

Control Bldg Conduit
Arrangement Plan at
E1l 74 ft Level AA

Control Bldg Conduit
Arrangement Plan at
E1l 74 ft Level AB

Control Bldg Conduit
Arrangement Plan at
El1 100 ft Level 1A

Control Bldg Conduit
Arrangement Plan at
El 100 ft Level 1B

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001
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Drawing Number

Title
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Reference

13-E-2JC-039

13-E-2JC-040

13-E-2JC-041

13-E-2JC-042

13-E-ZJC-043

13-E-2JC-044

13-E-ZJC-045

13-E-ZJC-050

13-E-2JC-051

Control Bldg Wireway

and Hanger Location
Plan at E1 140 ft

Control Bldg Tray
Hanger Layout Plan
at E1 100 ft

Level 1A

Control Bldg Tray
Hanger Layout Plan
at E1 100 ft

Level 1B

Control Bldg Tray
Hanger Layout Plan
at E1 120 ft

Level 2A

Control Bldg Tray
Hanger Layout Plan
at E1 120 ft

Level 2B

Control Bldg Tray
Hanger Layout Plan
at E1 160 ft

Level 4A

Control Bldg Tray
Hanger Layout Plan
at E1 160 ft

Level 4B

Control Bldg Tray
Sections Sheet 4

Control Bldg Tray
Sections Sheet 5

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001
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Drawing Number

Title

Section
Reference

13-E-2JC-052

13-E-2JC-053

13-E-Z2JC-054

13-E-ZJC-055

13-E-2JL-004

13-E-Z2JP-001

13-E-ZVU-005

13-E-ZVU-006

13-E-2ZVU-007

13-E-ZVU-008

13-E-ZVU-009

Control Bldg Conduit
and Tray Sections
Sheet 1

Control Bldg Conduit
and Tray Sections
Sheet 2

Control Bldg Tray
Sections Sheet ©

Control Bldg Tray
Sections Sheet 7

Control Bldg Lighting
and Communications
Plan at E1 140 ft
Level 3

Battery and DC Equip
Rooms Plan

Underground Elect
Duct Layout Sections
Sheet 5

Underground Elect
Duct Layout Plot Plan
Sheet 1 ZV06

Underground Elect
Duct Layout Plot Plan
Sheet 2 ZVO07

Underground Elect
Duct Layout Plot Plan
Sheet 3 ZV08

Underground Elect
Duct Layout Plot Plan
Sheet 4 ZV09

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

1.7-20

Revision 11



PVNGS UPDATED FSAR

Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 20 of 72)

Drawing Number

Title

Section
Reference

13-E-2YU-009

13-E-ZYU-025

13-E-2YU-027

13-E-2YU-028

13-E-2YU-034

13-E-ZYU-035

01-E-MAB-024
02-E-MAB-024
03-E-MAB-024

01-E-MAB-027

01-E-AFB-001
02-E-AFB-001
03-E-AFB-001

Diesel Storage Tank
Conduit Plan and
Sections

Essential Pipe Tunnel
Conduit and Lighting
Plan and Section

Condensate Storage
Tunnel Conduit Plan
Sheet 1

Condensate Storage
Tunnel Conduit Plan
Sheet 2

Condensate Storage
Tunnels Conduit and
Lighting Plans
Sheet 3

Condensate Storage
Tunnels Sections and
Details Plans

E/D Main Generation
System 4.16KV

Switchgear Breakers
Synchronizing Unit 1

E/D Generation
System 13.8KV Bus
1-E-NAN-S05 and S06
Common Loads Billing
Metering

E/D Auxiliary
Feedwater System Aux
Feedwater Pump
M-AFB-PO1

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001

1.7-21

Revision 11



PVNGS UPDATED FSAR

Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 21 of 72)

Section
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01-E-AFB-003 E/D Auxiliary Chapter 8
02-E-AFB-003 Feedwater System Aux
03-E-AFB-003 Feedwater Regulating

Valves Pump B to

SG-1&2 J-AFB-HV-30

and J-AFB-HV-31
01-E-AFB-004 E/D Auxiliary Chapter 8
02-E-AFB-004 Feedwater System Aux
03-E-AFB-004 Feedwater Regulating

Valves J-AFA-HV-32

and J-AFC-HV-33
01-E-AFB-005 E/D Auxiliary Chapter 8
02-E-AFB-005 Feedwater System
03-E-AFB-005 Valves - Aux

Feedwater Iso Pump B

to SG-1&2 J-AFB-UV-34

and J-AFB-UV-35
01-E-AFB-006 E/D Auxiliary Chapter 8
02-E-AFB-006 Feedwater - System
03-E-AFB-006 Aux Feedwater

Regulating Valve

J-AFC-HV-33
01-E-AFB-007 E/D Auxiliary Chapter 8
02-E-AFB-007 Feedwater System Aux
03-E-AFB-007 Feedwater Turbine

Trip Throttle Valve

J-AFA-HV-54
01-E-AFB-008 Elem Diag Auxiliary Chapter 8
02-E-AFB-008 Feedwater System Aux
03-E-AFB-008 Activation Signal

Channel C Initiation

Circuit

June 2001
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Section
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01-E-AFB-010 Elem Diag Auxiliary Chapter 8
02-E-AFB-010 Feedwater System Aux
03-E-AFB-010 Feedwater Regulating

Valve J-AFA-UV-37
01-E-AFB-011 Elem Diag Auxiliary Chapter 8
02-E-AFB-011 Feedwater System Aux
03-E-AFB-011 Feedwater Regulating

Valve J-AFA-UV-36
01-E-CHB-011 E/D Chem and Volume Chapter 8
02-E-CHB-011 Cont System RCP
03-E-CHB-011 Controlled Bleedoff

to RDT Valve

J-CHA-HV-507
01-E-CHB-012 E/D Chem and Volume Chapter 8
02-E-CHB-012 Cont System Letdown
03-E-CHB-012 Line to Regen Heat

Exchanger Containment

Iso Valve

J-CHA-UV-516
01-E-CHB-013 E/D Chem and Volume Chapter 8
02-E-CHB-013 Cont System - Regen
03-E-CHB-013 Heat Exchanger to

Letdown Heat

Exchanger Iso Valve

J-CHB-UV-523
01-E-CHB-014 E/D Chem and Volume Chapter 8
02-E-CHB-014 Cont System RCP
03-E-CHB-014 Controlled Bleedoff

Valve to VCT Valve

J-CHA-UV-506
01-E-CHB-015 E/D Chem and Volume Chapter 8
02-E-CHB-015 Cont System RCP
03-E-CHB-015 Controlled Bleedoff

to VCT Valve

J-CHB-HV-505

June 2001
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01-E-CHB-017 E/D Chem and Volume Chapter 8
02-E-CHB-017 Cont System Reactor
03-E-CHB-017 Drain Tank Outlet

Iso Valve

J-CHB-UV-5061
01-E-CHB-018 E/D Chem and Volume Chapter 8
02-E-CHB-018 Cont System Reactor
03-E-CHB-018 Tank Outlet Iso Valve

J-CHA-UV-560
01-E-CHB-024 E/D Chem and Volume Chapter 8
02-E-CHB-024 Cont System Charging
03-E-CHB-024 Pump 1

M-CHA-PO1
01-E-CHB-025 E/D Chem and Volume Chapter 8
02-E-CHB-025 Cont System Charging
03-E-CHB-025 Pump 2

M-CHB-PO1
01-E-CHB-026 E/D Chem and Volume Chapter 8
02-E-CHB-026 Cont System Charging
03-E-CHB-026 Pump 3

M-CHE-PO1
01-E-CHB-029 E/D Chem and Volume Chapter 8
02-E-CHB-029 Cont System — RWT to
03-E-CHB-029 Train Safety

Injection System

Valves J-CHB-HV-530

and J-CHA-HV-531
01-E-CHB-031 E/D Chem and Volume Chapter 8
02-E-CHB-031 Cont System Letdown
03-E-CHB-031 Line to Regen Heat

Exchanger Valve

J-CHB-UV-515

June 2001
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01-E-CHB-037 E/D Chem and Volume Chapter 8
02-E-CHB-037 Cont System Makeup to
03-E-CHB-037 Reactor Drain Tank

Valve J-CHA-UV-580
01-E-CHB-039 E/D Chem and Volume Chapter 8
02-E-CHB-039 Cont System
03-E-CHB-039 Regenerative Heat

Exchanger to Aux

Spray Valve

J-CHA-HV-205 and

J-CHB-HV-203
01-E-CPB-001 E/D Contain Purge Chapter 8
02-E-CPB-001 System - Ctmt
03-E-CPB-001 Refueling Purge Mode

Iso Valves

J-CPA-UV-2A and

J-CPB-UV-3B
01-E-CPB-002 E/D Contain Purge Chapter 8
02-E-CPB-002 System - Ctmt
03-E-CPB-002 Refueling Purge Mode

Valves J-CPA-UV-2B

and J-CPB-UV-3A
01-E-CPB-003 E/D Contain Purge Chapter 8
02-E-CPB-003 System - Ctmt Pwr-
03-E-CPB-003 Access Purge Power

Access Mode Iso

Valves J-CPA-UV-4B

and J-CPB-UV-5B
01-E-CPB-004 E/D Contain Purge Chapter 8
02-E-CPB-004 System - Ctmt Pwr-
03-E-CPB-004 Access Purge Mode Iso

Valves J-CPA-UV-4B

and J-CPB-UV-5A

June 2001
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Section
Drawing Number Title Reference

01-E-CTB-001 E/D Condensate Chapter 8
02-E-CTB-001 Transfer and Storage
03-E-CTB-001 System Condensate

Transfer Pumps A

and B MCTA-POl and

MCTB-PO1
01-E-CTB-002 E/D Condensate Chapter 8
02-E-CTB-002 Transfer and Storage
03-E-CTB-002 System - Normal AFP

Suction Valves

J-CTA-HV-1 and

J-CTA-HV-4
01-E-DGB-002 E/D Diesel Gen System Chapter 8
02-E-DGB-002 Diesel Gen A and B
03-E-DGB-002 Lube 0il Circ Pumps

M-DGA-PO4 and

M-DGB-PO4
01-E-DGB-004 E/D Diesel Gen System Chapter 8
02-E-DGB-004 Diesel Gen A and B
03-E-DGB-004 Lube 0il Warm-up Htr

M-DGA-MO2 and

M-DGB-MO2
01-E-DGB-005 E/D Diesel Gen System Chapter 8
02-E-DGB-005 Gen A and B Jkt Wtr
03-E-DGB-005 Circ Pump M-DGA-PO1

and M-DGB-PO1
01-E-DGB-006 E/D Diesel Gen System Chapter 8
02-E-DGB-006 Diesel Gen A and B
03-E-DGB-006 M-DGA-HO1H,

M-DGB-HOZ2H and

J-DGN-BO3A, BO3B

Stator and High Volt

Cubicle Space Heater

June 2011
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June 2001

Section
Drawing Number Title Reference

01-E-DGB-007 E/D Diesel Gen System Chapter 8
02-E-DGB-007 Diesel Engine Control
03-E-DGB-007
01-E-DGB-015 E/D Diesel Gen System Chapter 8
02-E-DGB-015 Diesel Gen A and B
03-E-DGB-015 Jkt Wtr Htr

M-DGA-MO1 and

M-DGB-MO1
01-E-ECB-001 E/D Essential Chilled Chapter 8
02-E-ECB-001 Water System
03-E-ECB-001 Essential Chillers

M-ECA-EO1l and

M-ECB-EO1
01-E-ECB-002 E/D Essential Chilled Chapter 8
02-E-ECB-002 Water System -
03-E-ECB-002 Essential Chilled Aux

Pwr Pnl and Pumpout U

Term Box J-ECA-EOI1,

J-ECB-EO02 and

ECN-EO1A, E-ECN-EO1B
01-E-ECB-003 E/D Essential Chilled Chapter 8
02-E-ECB-003 Water System
03-E-ECB-003 Essential Chilled Wtr

Circ Pumps

M-ECA-PO1l and

M-ECB-PO1
01-E-ECB-004 E/D Essential Chilled Chapter 8
02-E-ECB-004 Water System Chilled
03-E-ECB-004 Water Expansion Tank

Makeup Valves

J-ECA-LV15 and

J-ECB-LV16
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Section
Drawing Number Title Reference
01-E-ESB-001 Elementary Diagram Chapter 8
02-E-ESB-001 Safety Equipment
03-E-ESB-001 Status System Panels
J-ESA-CO1 and
J-ESB-CO1
01-E-EWB-001 E/D Essential Cooling Chapter 8
02-E-EWB-001 Water System
03-E-EWB-001 Essential Cooling
Water Pumps A and B
M-EWA-PO1l and
M-EWB-PO1
01-E-EWB-002 E/D Essential Cooling Chapter 8
02-E-EWB-002 Water System
03-E-EWB-002 Essential Cooling
Water Surge Tank Fill
Valves J-EWA-LV-91
and J-EWB-LV-92
01-E-EWB-003 E/D Essential Cooling Chapter 8
02-E-EWB-003 Water System - ECW
03-E-EWB-003 Loop A to/from NCW
Cross Tie Valves
J-EWA-UV-145 and 65
01-E-FTB-005 E/D Steam Generator Chapter 8
02-E-FTB-005 Feedwater Pump
03-E-FTB-005 Turbine System Steam
Gen Feedwater Pump
Turbine A M-FTN-KOlA
Trip and Reset
Control Circuit
01-E-FTB-006 E/D Steam Generator Chapter 8
02-E-FTB-006 Feedwater Pump
03-E-FTB-006 Turbine System Steam
Gen Feedwater Pump
Turbine B M-FTN-KO1B
Trip and Reset
Control Circuit

June 2001
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June 2001

Section

Drawing Number Title Reference
01-E-GAB-001 E/D Service Gases Chapter 8
02-E-GAB-001 System Nitrogen
03-E-GAB-001 Containment Isolation

Valves J-GAA-UV-1 and

GAA-UV-2
01-E-GRB-003 E/D Gaseous Radwaste Chapter 8
02-E-GRB-003 System - Radioactive
03-E-GRB-003 Drain Tk/Gas Surge

Hdr Internal Ctmt

Iso Valve J-GRA-UV-1
01-E-GRB-004 E/D Gaseous Rad waste Chapter 8
02-E-GRB-004 System Radiocactive
03-E-GRB-004 Drain Tk/Gas Surge

Hdr External Ctmt

Iso Valve J-GRB-UV-2
01-E-HAB-001 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-001 System HPSI Pump
03-E-HAB-001 Rms A and B Essential

ACU M-HAA-Z0O1l and

M-HAB-701
01-E-HAB-002 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-002 System LPSI Pump
03-E-HAB-002 Rms A and B Essential

ACU M-HAA-ZO2 and

M-HAB-Z02
01-E-HAB-003 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-003 System Containment
03-E-HAB-003 Spray Pump Rms A

and B Essential ACU

M-HAA-Z03 and

M-HAB-703
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01-E-HAB-004 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-004 System Essential
03-E-HAB-004 Water Pump Rms A

and B Essential ACU

M-HAA-Z05 and

M-HAB-705
01-E-HAB-005 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-005 System Elec Penet
03-E-HAB-005 Rms A and B Essential

ACU M-HAA-Z06 and

M-HAB-Z06
01-E-HAB-006 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-006 System Aux Feedwater
03-E-HAB-006 Pump Rm B Essential

ACU M-HAB-Z04
01-E-HAB-016 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-016 System Basement Pump
03-E-HAB-016 Rooms Supply and

Exhaust Iso Dampers

M-HAA-MO1l, 02, 04,

05, 06 and M-HAB-MO1,

02, 04, 05, 06
01-E-HAB-017 E/D HVAC - Aux Bldg Chapter 8
02-E-HAB-017 System Pump Rooms
03-E-HAB-017 Exhaust Iso Dampers

M-HAA-MO3 and

M-HAB-MO3
01-E-HCB-001 E/D HVAC - Chapter 8
02-E-HCB-001 Containment Bldg
03-E-HCB-001 System CEDM Norm ACU

Fans A and B

M-HCN-AO2A and

M-HCN-AO2B

June 2001
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01-E-HCB-002 E/D HVAC - Contain- Chapter 8
02-E-HCB-002 ment Bldg System CEDM
03-E-HCB-002 Norm ACU Fans C and D

M-HCN-AO2C and

M-HCN-AO2D
01-E-HCB-004 E/D HVAC - Contain- Chapter 8
02-E-HCB-004 ment Bldg System
03-E-HCB-004 Contain Norm ACU

Fans A and D

M-HCN-AOlA and

M-HCN-AO1D
01-E-HCB-005 E/D HVAC - Contain- Chapter 8
02-E-HCB-005 ment Bldg System
03-E-HCB-005 Contain Norm ACU

Fans B and C

M-HCN-AO1B and

M-HCN-AO1C
01-E-HCB-009 E/D HVAC - Contain- Chapter 8
02-E-HCB-009 ment Bldg System Ctmt
03-E-HCB-009 Atmosphere Radn

Monitoring (inside)

Iso Valves

J-HCB-UV-44 and 47
01-E-HCB-010 E/D HVAC - Contain- Chapter 8
02-E-HCB-010 ment Bldg System Ctmt
03-E-HCB-010 Atmosphere Radn

Monitoring (outside)

Iso Valves

J-HCA-UV-45 and 46
01-E-HCB-011 E/D HVAC - Contain- Chapter 8
02-E-HCB-011 ment Bldg System Ctmt
03-E-HCB-011 Pressure

Transmitters A and B

Iso Valves

J-HCA-HV-74 and

J-HCB-HV-75

June 2001
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June 2001

Section

Drawing Number Title Reference
01-E-HCB-012 E/D HVAC - Contain- Chapter 8
02-E-HCB-012 ment Bldg System Ctmt
03-E-HCB-012 Pressure Transmitters

C and D Iso Valves

J-HCC-HV-76 and

J-HCD-HV-77
01-E-HDB-001 E/D HVAC - Diesel Gen Chapter 8
02-E-HDB-001 Bldg System, Diesel
03-E-HDB-001 Gen Rooms Essential

Exhaust Fans

M-HDA-JO1 and

M-HDB-JO1
01-E-HDB-005 E/D HVAC - Diesel Gen Chapter 8
02-E-HDB-005 Bldg System, Diesel
03-E-HDB-005 Gen Control Equip Rms

Essential AHL Fans A

M-HDA-AO1l and

M-HDB-AO1
01-E-HFB-004 E/D HVAC Fuel Bldg Chapter 8
02-E-HFB-004 System, Fuel and Aux
03-E-HFB-004 Bldg Essential

Exhaust AFU Fans

M-HFA-JO1 and

M-HFB-JO1
01-E-HFB-005 E/D HVAC Fuel Bldg Chapter 8
02-E-HFB-005 System, Fuel Bldg
03-E-HFB-005 Essential Exhaust

Dampers J-HFA-MO5 and

J-HFB-MO5
01-E-HFB-006 E/D HVAC Fuel Bldg Chapter 8
02-E-HFB-006 System, Fuel and Aux
03-E-HFB-006 Bldg Essential

Exhaust AFU Htrs

M-HFA-EO1 and

M-HFB-EO1
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01-E-HFB-007 E/D HVAC Fuel Bldg Chapter 8
02-E-HFB-007 System, Supply Fuel
03-E-HFB-007 Bldg Iso Dampers

M-HFA-MO1l, MO2 and

M-HFB-MO1l, MO2
01-E-HFB-008 E/D HVAC Fuel Bldg Chapter 8
02-E-HFB-008 System - Exhaust Fuel
03-E-HFB-008 Bldg Iso Dampers

M-HFA-MO3, MO4 and

M-HFB-MO3, MO4
01-E-HFB-011 E/D HVAC - Fuel Bldg Chapter 8
02-E-HFB-011 Sys Aux Bldg
03-E-HFB-011 Essential Exhaust AFU

Dampers M-HFA-MO6 and

M-HFB-MO6
01-E-HJB-002 E/D HVAC Control Bldg Chapter 8
02-E-HJB-002 System Control Room
03-E-HJB-002 Essential AHU Fan

M-HJA-FO4 and

M-HJB-FO4
01-E-HJB-006 E/D HVAC Control Bldg Chapter 8
02-E-HJB-006 System ESF Swgr Room
03-E-HJB-006 Essential AHU A and B

M-HJA-Z03 and

M-HJB-Z03
01-E-HJB-015 E/D HVAC Control Bldg Chapter 8
02-E-HJB-015 System ESF Swgr Rooms
03-E-HJB-015 Normal Supply Iso

Damper M-HJA-M23
01-E-HJB-016 E/D HVAC Control Bldg Chapter 8
02-E-HJB-016 System ESF Rooms A
03-E-HJB-016 and C Essential

Return Iso Damper

M-HJA-M34
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Drawing Number Title Reference
01-E-HJB-017 E/D HVAC Control Bldg Chapter 8
02-E-HJB-017 System Control Bldg
03-E-HJB-017 Essential Isolation

Dampers M-HJB-M38,

34, 54 and 31
01-E-HJB-018 E/D HVAC Control Bldg Chapter 8
02-E-HJB-018 System ESF Swgr Rooms
03-E-HJB-018 Supply and Smoke Exh

Isolation Dampers

M-HJB-M52, 32 and 28
01-E-HJB-019 E/D HVAC Control Bldg Chapter 8
02-E-HJB-019 System Comm Equip
03-E-HJB-019 Room Essential

Isolation Dampers

H-HJA-M58 and M59,

M-HJB-M10 and M13
01-E-HJB-020 E/D HVAC Control Bldg Chapter 8
02-E-HJB-020 System Control Room
03-E-HJB-020 Essential Isolation

Dampers M-HJA-M56 and

M57, M-HJB-M56 and

M57
01-E-HJB-021 E/D HVAC Control Bldg Chapter 8
02-E-HJB-021 System Control Room
03-E-HJB-021 Toilet and Kitchen

Exhaust Isolation

Dampers M-HJA-M15 and

Ml6, M-HJB-M23 and

M24
01-E-HJB-022 E/D HVAC Control Bldg Chapter 8
02-E-HJB-022 System ESF Swgr Rooms
03-E-HJB-022 Outside Air and

Exhaust Isolation

Dampers M-HJA-M55,

M53, M54
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01-E-HJB-023 | E/D HVAC Control Bldg Chapter 8
02-E-HJB-023 | System Control Bldg
03-E-HJB-023 | Bat Rooms Essential

Exhaust Fans

M-HJA-JO1lA, JO1B and

M-HJB-JO1A, JOIB
01-E-HJB-024 |E/D HVAC Control Bldg Chapter 8
02-E-HJB-024 System Control Room
03-E-HJB-024 Essential AHU OSA

Intake Dampers

M-HJA-MO2, M-HJA-MO3,

M-HJB-MO2, M-HJB-MO3
01-E-HPB-001 |E/D Containment Chapter 8
02-E-HPB-001 Hydrogen Control
03-E-HPB-001 System Hydrogen

Analyzer A and B

Inlet and Outlet

Valves J-HPA-HV-TA,

7B and J-HPB-HV-8A,

8B
01-E-HPB-002 |E/D Containment Chapter 8
02-E-HPB-002 Hydrogen Control
03-E-HPB-002 System Hydrogen

Control Ctmt

Isolation Valves

J-HPA-UV-1 and

J-HPB-UV-2
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01-E-HPB-003 E/D Containment Chapter 8
02-E-HPB-003 Hydrogen Control
03-E-HPB-003 System Hydrogen

Control Ctmt

Isolation Valves

J-HPA-UV-3, 5 and

J-HPB-UV-4, 6
01-E-IAB-002 E/D Instrument and Chapter 8
02-E-IAB-002 Service Air System
03-E-IAB-002 Containment Isolation

Valve J-IAA-UV-2
01-E-MAB-018 E/D Main Generation Chapter 8
02-E-MAB-018 System Main
03-E-MAB-018 Transformer and

Diesel Generator

Billing Meter
01-E-MAB-031 E/D Main Generation Chapter 8
02-E-MAB-031 System Unit Phasing
03-E-MAB-031 Diagram
01-E-NCB-002 E/D Nuclear Cooling Chapter 8
02-E-NCB-002 Water System
03-E-NCB-002 Containment Isolation

Valves J-NCB-UV-401

and J-NCA-UV-402
01-E-NCB-003 E/D Nuclear Cooling Chapter 8
02-E-NCB-003 Water System
03-E-NCB-003 Containment Isolation

Valve J-NCB-UV-403
01-E-NHB-006 E/D Non-Class 1E 480V Chapter 8
02-E-NHB-006 Power System MCC
03-E-NHB-006 E-NHN-M19, M20 Incm

Fdrs
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01-E-PBB-001 E/D Class 1E 4.16KV Chapter 8
02-E-PBB-001 Power System Swgr
03-E-PBB-001 E-PBA-S03, E-PBB-S04,

4.16KV Norm Supply

Breakers
01-E-PBB-002 E/D 4.16KV Class 1E Chapter 8
02-E-PBB-002 Power System Swgr
03-E-PBB-002 E-PBA-SO3, E-PBB-504,

4.16KV Alt Supply

Breakers
01-E-PBB-004 E/D 4.16KV Class 1E Chapter 8
02-E-PBB-004 Power System Swgr
03-E-PBB-004 E-PBA-S03, E-PBB-S04,

Bus Potential

Transformers
01-E-PBB-005 E/D 4.16KV Class 1lE Chapter 8
02-E-PBB-005 Power System Swgr
03-E-PBB-005 E-PBA-S03, E-PBB-S04,

4.16KV Spare Breakers
01-E-PBB-006 E/D 4.16KV Class 1E Chapter 8
02-E-PBB-006 and Non-Class 1E
03-E-PBB-006 Power System ACB

Breaker Internal

Mechanism and Swgr

Space Htrs and Blower

Ckts
01-E-PCB-001 E/D Fuel Pool Cooling Chapter 8
02-E-PCB-001 and Cleanup System
03-E-PCB-001 Fuel Pool Cooling

Pumps M-PCA-PO1l and

M-PCB-PO1

June 2001
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01-E-PEB-001 E/D Standby Chapter 8
02-E-PEB-001 Generation System
03-E-PEB-001 Diesel Generator

E-PEA-GO1l, E-PEB-GO2

4 .16KV Breaker
01-E-PEB-002 E/D Standby Chapter 8
02-E-PEB-002 Generation System
03-E-PEB-002 Diesel Generator

Three Line Metering

and Relaying
01-E-PEB-003 E/D Standby Chapter 8
02-E-PEB-003 Generation System
03-E-PEB-003 Diesel Generator

Tripping and Voltage

Regulation
01-E-PGB-001 E/D 480V Class 1E Chapter 8
02-E-PGB-001 Power System LC
03-E-PGB-001 E-PGA-L31 and

E-PGB-L32 4.16 KV

Supply Breakers
01-E-PGB-002 E/D Class 1E 480V Chapter 8
02-E-PGB-002 Power System LC
03-E-PGB-002 E-PGA-L33 and

E-PGB-L34 4.16KV

Supply Breakers
01-E-PGB-003 E/D 480V Class 1lE Chapter 8
02-E-PGB-003 Power System Load
03-E-PGB-003 Centers E-PGA-L35 and

E-PGB-L36 4.16KV

Supply Breakers
01-E-PGB-006 E/D 480V Class 1E Chapter 8
02-E-PGB-006 Power System Load
03-E-PGB-006 Centers E-PGA-L31 and

E-PGB-L32 480V Mn Fdr

Breakers

June 2001
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01-E-PGB-007 E/D 480V Class 1E Chapter 8
02-E-PGB-007 Power System Load
03-E-PGB-007 Centers E-PGA-L33 and

E-PGB-L34 480V Mn Fdr

Breakers
01-E-PGB-008 E/D 480V Class 1E Chapter 8
02-E-PGB-008 Power System Load
03-E-PGB-008 Centers E-PGA-L35 and

E-PGB-L36 480V Mn Fdr

Breakers
01-E-PGB-011 E/D 480V Class 1E Chapter 8
02-E-PGB-011 Power System LCS
03-E-PGB-011 E-PGA-L31, L33, L35

and E-PGB-L32, L34,

L36 Spare Breakers

for Motor Feeder
01-E-PGB-012 E/D 480V Class 1E Chapter 8
02-E-PGB-012 Power System LCS
03-E-PGB-012 E-PGA-L31 and

E-PGB-L34 Spare

Breakers for MCC
01-E-PGB-013 E/D 480V Class 1E Chapter 8
02-E-PGB-013 Power System LCS
03-E-PGB-013 E-PGB-L32 Space

Compartment for

Class 1E Power Motor
01-E-PGB-015 E/D 480V Class 1lE Chapter 8
02-E-PGB-015 Power System Load
03-E-PGB-015 Centers E-PGA-L31,

L35 and E-PGB-L32,

L34 Spare Breaker for

Non-Class 1E Motor

June 2001
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01-E-PGB-021 E/D 480V Class 1E Chapter 8
02-E-PGB-021 Power System 480V
03-E-PGB-021 Load Centers ACB

Internal Mech and

Space Heaters
01-E-PHB-001 E/D 480V Class 1E Chapter 8
02-E-PHB-001 480V Power System MCC
03-E-PHB-001 E-PHA-M31, -M33, -M35

Incoming Feeder
01-E-PHB-002 E/D 480V Class 1E Chapter 8
02-E-PHB-002 Power System MCC
03-E-PHB-002 E-PHA-M37 Incoming

Feeder
01-E-PHB-003 E/D 480V Class 1E Chapter 8
02-E-PHB-003 Power System MCC
03-E-PHB-003 E-PHB-M32, -M34, -M36

Incoming Feeder
01-E-PHB-004 E/D 480V Class 1E Chapter 8
02-E-PHB-004 Power System MCC
03-E-PHB-004 E-PHB-M38 Incoming

Feeder
01-E-PHB-005 E/D 480V Class 1E Chapter 8
02-E-PHB-005 Power System Motor
03-E-PHB-005 Space Heaters
01-E-PHB-008 E/D 480V Class 1E or Chapter 8
02-E-PHB-008 Power System Feeder
03-E-PHB-008 Breakers FED from

480V MCC with Shunt

Trip Coil-Typical
01-E-PHB-009 E/D 480V Class 1E Chapter 8
02-E-PHB-009 Power System Spare
03-E-PHB-009 Starter with Ground

Relay Typical

June 2001
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01-E-PHB-010 E/D 480V Class 1E Chapter 8
02-E-PHB-010 Power System Spare
03-E-PHB-010 Starter without

Ground Relay Typical
01-E-PHB-011 E/D 480V Class 1E Chapter 8
02-E-PHB-011 Power System Feeder
03-E-PHB-011 Breakers Fed from

480V MCC with Shunt

Trip Coil-Typical
01-E-PHB-012 E/D 480V Class 1E Chapter 8
02-E-PHB-012 System Spare
03-E-PHB-012 Reversing Starter

Typical
01-E-PHB-016 E/D 480 Class 1E and Chapter 8
02-E-PHB-016 Non-Class 1E Power
03-E-PHB-016 System Motor Control

Center Space Heaters
01-E-PKB-001 E/D Class 1E 125VDC Chapter 8
02-E-PKB-001 Power System DC
03-E-PKB-001 Control Centers

E-PKA-M41 and

E-PKB-M42 125VDC

Battery Breakers
01-E-PKB-002 E/D Class 1E 125VDC Chapter 8
02-E-PKB-002 Power System DC
03-E-PKB-002 Control Centers

E-PKC-M43 and

E-PKD-M44 125VDC

Battery Breakers
01-E-PKB-003 E/D 125V DC Class 1E Chapter 8
02-E-PKB-003 System Spare
03-E-PKB-003 Reversing Starter

Typical

June 2001
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01-E-PKB-004 E/D 125V DC Class 1E Chapter 8
02-E-PKB-004 Power System 480V AC
03-E-PKB-004 Fdr for Norm and

Backup Battery

Charges E-PKA-HI11,

E-PKA-H15,

E-PKC-H13,

E-PKB-H12,

E-PKB-H16 and

E-PKD-H14
01-E-PNB-001 E/D Instrument Class Chapter 8
02-E-PNB-001 AC Class 1E Power
03-E-PNB-001 System 120V AC 10

Distr Panel Voltage

Regulators

E-PNA-V25,

E-PNC-V27,

E-PNB-V26 and

E-PND-V28
01-E-0OBB-001 E/D 480V Non-Class 1E Chapter 8
02-E-QOBB-001 Power System Main
03-E-0BB-001 Essential Lighting

Panels E-QBN-D90, D91

Incoming Feeders
01-E-RCB-010 E/D Reactor Coolant Chapter 8
02-E-RCB-010 System Pressurizer
03-E-RCB-010 Backup Heaters

M-RCE-AQ7 thru Al2
01-E-RCB-017 E/D Reactor Coolant Chapter 8
02-E-RCB-017 System Pressurizer
03-E-RCB-017 Level Control
01-E-RCB-018 E/D Reactor Coolant Chapter 8
02-E-RCB-018 System Pressurizer
03-E-RCB-018 Pressure and Level

Control

June 2001
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01-E-RDB-007 E/D Radioactive Waste Chapter 8
02-E-RDB-007 Drain System Ctmt
03-E-RDB-007 Radwaste Sumps
External Isolation
Valves J-RDB-UV-24
01-E-RDB-008 E/D Radioactive Waste Chapter 8
02-E-RDB-008 Drain System Ctmt
03-E-RDB-008 Radwaste Sump
Internal Isolation
Valves J-RDA-UV-23
01-E-RKB-001 E/D Plant Annunciator Chapter 8
02-E-RKB-001 System Cabinets,
03-E-RKB-001 J-RKN-CO1, CO2A, B&C
01-E-SAB-001 E/D Engineered Safety Chapter 8
02-E-SAB-001 Features Actuation
03-E-SAB-001 System ESFAS NSSS
Manual Actuation
01-E-SAB-002 E/D Engineered Safety Chapter 8
02-E-SAB-002 Features Actuation
03-E-SAB-002 System BOP ESFAS
Manual Actuation
01-E-SAB-003 E/D Engineered Safety Chapter 8
02-E-SAB-003 Features Actuation
03-E-SAB-003 System ESFAS NSSS
Manual Actuation
01-E-SAB-015 E/D Engineered Safety Chapter 8
02-E-SAB-015 Features Actuation
03-E-SAB-015 System, Isolation
Cabinets,
J-SAA-CO4,
J-SAB-CO4,
J-SAC-C04,
J-SAD-C0O4
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01-E-SBB-001 E/D React. Protection Chapter 8
02-E-SBB-001 System React Trip
03-E-SBB-001 Breakers Channel

A & B
01-E-SBB-002 E/D React. Protection Chapter 8
02-E-SBB-002 System React Trip
03-E-SBB-002 Breakers Channel

C & D
01-E-SGB-001 E/D Main Steam System Chapter 8
02-E-SGB-001 Steam Gen 1 to Aux
03-E-SGB-001 Fdr Pump A Steam

Supply Valve

J-SGA-UV-134
01-E-SGB-002 E/D Main Steam System Chapter 8
02-E-SGB-002 Steam Gen 2 to Aux
03-E-SGB-002 Fdr Pump A Steam

Supply Valve

J-SGA-UV-138
01-E-SGB-003 E/D Main Steam System Chapter 8
02-E-SGB-003 Steam Gen Blowdown
03-E-SGB-003 Ctmt Isolation Valves

J-SGA-UV-500P and

J-SGB-UV-500R
01-E-SGB-004 E/D Main Steam System Chapter 8
02-E-SGB-004 Steam Gen Blowdown
03-E-SGB-004 Ctmt Isolation Valves

J-SGA-UV-500S and

J-SGB-UV-5000Q
01-E-SGB-008 E/D Main Steam System Chapter 8
02-E-SGB-008 Steam Gen 1 MSIV
03-E-SGB-008 Bypass Valve

J-SGE-UF-169

June 2001
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01-E-SGB-010 E/D Main Steam System Chapter 8
02-E-SGB-010 Downcomer Feedwater
03-E-SGB-010 Isolation Valve
J-SGA-UV-172 and
J-SGB-UV-130
01-E-SGB-011 E/D Main Steam System Chapter 8
02-E-SGB-011 Downcomer Feedwater
03-E-SGB-011 Isolation Valve
J-SGA-UV-175 and
J-SGB-UV-135
01-E-SGB-016 E/D Main Steam System Chapter 8
02-E-SGB-016 Steam Gen 2 MSIV
03-E-SGB-016 Bypass Valve
J-SGE-UV-183
01-E-SGB-018 E/D Main Steam System Chapter 8
02-E-SGB-018 Steam Gen No. 1
03-E-SGB-018 Line No. 1
Atmospheric Dump
Valve J-SGA-HV-184
01-E-SGB-020 E/D Main Steam System Chapter 8
02-E-SGB-020 Steam Gen No. 2
03-E-SGB-020 Line No. 1
Atmospheric Dump
Valve J-SGB-HV-185
01-E-SGB-021 E/D Main Steam System Chapter 8
02-E-SGB-021 Steam Gen No. 2
03-E-SGB-021 Line No. 2
Atmospheric Dump
Valve J-SGA-HV-179
01-E-SGB-022 E/D Main Steam System Chapter 8
02-E-SGB-022 Steam Gen No. 1
03-E-SGB-022 Line No. 2
Atmospheric Dump
Valve J-SGB-HV-178

June 2001
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01-E-SGB-023 E/D Main Steam System Chapter 8
02-E-SGB-023 Economizer Feedwater
03-E-SGB-023 Isolation Valve

J-SGA-UV-174 and

J-SGB-UV-132
01-E-SGB-024 E/D Main Steam System Chapter 8
02-E-SGB-024 Economizer Feedwater
03-E-SGB-024 Isolation Valve

J-SGA-UV-177 and

J-SGB-UV-137
01-E-SGB-030 E/D Main Steam System Chapter 8
02-E-SGB-030 Blowdown Sample
03-E-SGB-030 Containment Isolation

Valves J-SGA-UV-204

and J-SGB-UV-222 and

224
01-E-SGB-031 E/D Main Steam System Chapter 8
02-E-SGB-031 Blowdown Sample
03-E-SGB-031 Containment Isolation

Valves J-SGA-UV-219,

228, J-SGA-UV-223 and

225
01-E-SGB-038 E/D Main Steam System Chapter 8
02-E-SGB-038 Blowdown Sample
03-E-SGB-038 Containment Isolation

Valves J-SGA-UV-220

and J-SGB-UV-226
01-E-SGB-039 E/D Main Steam System Chapter 8
02-E-SGB-039 Blowdown Sample
03-E-SGB-039 Containment Isolation

Valves J-SGB-UV-221

and J-SGA-UV-227

June 2001
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01-E-SIB-001 E/D Safety Injection Chapter 8
02-E-SIB-001 and Shutdown Cooling
03-E-SIB-001 System HP Safety

Injection Pumps

M-SIA-PO2 and

M-SIB-PO2
01-E-SIB-002 E/D Safety Injection Chapter 8
02-E-SIB-002 and Shutdown Cooling
03-E-SIB-002 System LP Safety

Injection Pumps

M-STA-PO1l and

M-SIB-PO1
01-E-SIB-003 E/D Safety Injection Chapter 8
02-E-SIB-003 and Shutdown Cooling
03-E-SIB-003 System Containment

Spray Pumps M-SIA-PO3

and M-SIB-PO3
01-E-SIB-005 E/D Safety Injection Chapter 8
02-E-SIB-005 and Shutdown Cooling
03-E-SIB-005 System Safety

Injection Tank

Isolation Valves

J-SIA-UV-634 and 644
01-E-SIB-006 E/D Safety Injection Chapter 8
02-E-SIB-006 and Shutdown Cooling
03-E-SIB-006 System Safety

Injection Tank

Isolation Valves

J-SIB-UV-614 and 624
01-E-SIB-007 E/D Safety Injection Chapter 8
02-E-SIB-007 and Shutdown Cooling
03-E-SIB-007 System LPSI Flow

Cont. to Reactor

Coolant Valves

J-SIB-UV-615 and 625

June 2001
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01-E-SIB-008 E/D Safety Injection Chapter 8
02-E-SIB-008 Shutdown Cooling
03-E-SIB-008 System LPSI Flow

Cont. to Reactor

Coolant Valves

J-SIA-UV-635 and 645
01-E-SIB-009 E/D Safety Injection Chapter 8
02-E-SIB-009 and Shutdown Cooling
03-E-SIB-009 System HPSI 1 Flow

Cont. to Reactor

Coolant Valves

J-SIA-UV-617 and 627
01-E-SIB-010 E/D Safety Injection Chapter 8
02-E-SIB-010 and Shutdown Cooling
03-E-SIB-010 System HPSI 1 Flow

Cont. to Reactor

Coolant Valves

J-SIA-UV-637 and 647
01-E-SIB-011 E/D Safety Injection Chapter 8
02-E-SIB-011 and Shutdown Cooling
03-E-SIB-011 System HPSI 2 Flow

Cont. to Reactor

Coolant Valves

J-SIB-UV-616 and 626
01-E-SIB-012 E/D Safety Injection Chapter 8
02-E-SIB-012 and Shutdown Cooling
03-E-SIB-012 System HPSI 2 Flow

Cont. to Reactor

Coolant Valves

J-SIB-UV-636 and 646
01-E-SIB-013 E/D Safety Injection Chapter 8
02-E-SIB-013 Shutdown Cooling
03-E-SIB-013 System Shutdown

Cooling Isolation

Valves J-SIA-UV-651

and J-SIB-UV-652

June 2001
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01-E-SIB-014 E/D Safety Injection Chapter 8
02-E-SIB-014 and Shutdown Cooling
03-E-SIB-014 System Shutdown

Cooling Isolation

Valves J-SIC-UV-653

and J-SID-UV-654
01-E-SIB-015 E/D Safety Injection Chapter 8
02-E-SIB-015 and Shutdown Cooling
03-E-SIB-015 System Shutdown

Cooling Ctmt Isolation

Valves J-SIA-UV-655

and J-SIB-UV-656
01-E-SIB-016 E/D Safety Injection Chapter 8
02-E-SIB-016 and Shutdown Cooling
03-E-SIB-016 System HSPI Recirc. to

Refuel Water Tank

Valves J-SIA-UV-660

and J-SIC-UV-659
01-E-SIB-017 E/D Safety Injection Chapter 8
02-E-SIB-017 Shutdown Cooling
03-E-SIB-017 System - Cont. Spray

Pumps to RWT Isolation

Valves J-SIA-UV-664

and J-SIB-UV-665
01-E-SIB-018 E/D Safety Injection Chapter 8
02-E-SIB-018 Shutdown Cooling
03-E-SIB-018 System - HPSI Pumps to

RWT Isolation Valves

J-SIA-UV-666 and

J-SIB-UV-667
01-E-SIB-019 E/D Safety Injection Chapter 8
02-E-SIB-019 Shutdown Cooling
03-E-SIB-019 System - LPSI Pumps to

RWT Isolation Valves

J-SIA-UV-669 and

J-SIB-UV-668

June 2001
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02-E-SIB-025
03-E-SIB-025

and Shutdown Cooling
System - Shutdown
Cooling Heat
Exchanger Isolation
Valves J-SIA-HV-684
and J-SIB-HV-689

Section
Drawing Number Title Reference

01-E-SIB-020 E/D Safety Injection Chapter 8
02-E-SIB-020 and Shutdown Cooling
03-E-SIB-020 System - Cont. Spray

Control Valves

J-SIB-UV-671 and

J-SIA-UV-672
01-E-SIB-021 E/D Safety Injection Chapter 8
02-E-SIB-021 and Shutdown Cooling
03-E-SIB-021 System - Cont. Sump

Isolation Valves

J-SIA-UV-673 and

J-SIB-UV-675
01-E-SIB-022 E/D Safety Injection Chapter 8
02-E-SIB-022 and Shutdown Cooling
03-E-SIB-022 System - Cont. Sump

Isolation Valves

J-SIA-UV-674 and

J-SIB-UV-676
01-E-SIB-023 E/D Safety Injection Chapter 8
02-E-SIB-023 and Shutdown Cooling
03-E-SIB-023 System - LPSI Hdr

Discharge Valves

J-SIA-HV-306 and

J-SIB-HV-307
01-E-SIB-024 E/D Safety Injection Chapter 8
02-E-SIB-024 and Shutdown Cooling
03-E-SIB-024 System - Cont. Spray

Isolation Valves

J-SIA-HV-687 and

J-SIB-HV-695
01-E-SIB-025 E/D Safety Injection Chapter 8

June 2001
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01-E-SIB-026 E/D Safety Injection Chapter 8
02-E-SIB-026 and Shutdown Cooling
03-E-SIB-026 System - LPSI Pump

Isolation Valves

J-SIA-HV-683 and

J-SIB-HV-692
01-E-SIB-027 E/D Safety Injection Chapter 8
02-E-SIB-027 and Shutdown Cooling
03-E-SIB-027 System - Shutdown

Cooling Temperature

Control Valves

J-SIA-HV-657 and

J-SIB-HV-658
01-E-SIB-028 E/D Safety Injection Chapter 8
02-E-SIB-028 and Shutdown Cooling
03-E-SIB-028 System - Shutdown

Cooling Warmup Bypass

Valves J-SIA-HV-691

and J-SIB-HV-690
01-E-SIB-029 E/D Safety Injection Chapter 8
02-E-SIB-029 and Shutdown Cooling
03-E-SIB-029 System Shutdown

Cooling Heat

Exchanger Bypass

Valves J-SIA-HV-688

and J-SIB-HV-693
01-E-SIB-030 E/D Safety Injection Chapter 8
02-E-SIB-030 and Shutdown Cooling
03-E-SIB-030 System LPSI Pump

Cross Connect Valves

J-SIA-HV-685 and

J-SIB-HV-694

June 2001
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01-E-SIB-031 E/D Safety Injection Chapter 8
02-E-SIB-031 and Shutdown Cooling
03-E-SIB-031 System Cont. Spray

Cross Connect Valves

J-SIA-HV-686 and

J-SIB-HV-696
01-E-SIB-033 E/D Safety Injection Chapter 8

02-E-SIB-033
03-E-SIB-033

01-E-SIB-034
02-E-SIB-034
03-E-SIB-034

01-E-SIB-035
02-E-SIB-035
03-E-SIB-035

01-E-SIB-036
02-E-SIB-036
03-E-SIB-036

01-E-SIB-037
02-E-SIB-037
03-E-SIB-037

Shutdown Cooling System
Shutdown Cooling Heat
Exchanger Isolation
Valves J-SIA-HV-678 and
J-SIB-HV-679

E/D Safety Injection
and Shutdown Cooling
System Safety Injection
Fill and Drain Valves
J-SIB-UV-611 and
J-SIB-UV-621

E/D Safety Injection
and Shutdown Cooling
System Safety Injection
Tk Fill & Drain Valves
J-SIA-UV-631 and
J-SIB-UV-641

E/D Safety Injection
and Shutdown Cooling
System Spray Chemical
Addition Pumps
M-SIA-PO5 and M-SIB-PO5

E/D Safety Injection
and Shutdown Cooling
System Hydrazine Pump
to Cont. Spray Pump
Valves J-SIA-UV-681 and
J-SIB-UV-680

Chapter 8

Chapter 8

Chapter 8

Chapter 8

June 2001
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01-E-SIB-038 E/D Safety Injection Chapter 8
02-E-SIB-038 & Shutdown Cooling
03-E-SIB-038 System Spray Chemical

Pumps Suction Valves

J-SIA-UV-603 and

J-SIB-UV-602
01-E-SIB-039 E/D Safety Injection Chapter 8
02-E-SIB-039 and Shutdown Cooling
03-E-SIB-039 System HPSI Pumps A&B

Discharge Valves

J-SIA-HV-698 and

J-SIB-HV-699
01-E-SIB-040 E/D Safety Injection Chapter 8
02-E-SIB-040 and Shutdown Cooling
03-E-SIB-040 System HPSI Pump Long

Term Cooling Valves

J-SIA-HV-604 and

J-SIB-HV-609
01-E-SIB-041 E/D Safety Injection Chapter 8
02-E-SIB-041 - Shutdown Cooling
03-E-SIB-041 System HPSI Pump Long

Term Cooling Valves

J-SIC-HV-321 and

J-SID-HV-331
01-E-SIB-042 E/D Safety Injection Chapter 8
02-E-SIB-042 & Shutdown Cooling
03-E-SIB-042 System SI Tank Check

Valve Leakage Line

Isolation Valves

J-SIB-UV-618 and 628
01-E-SIB-043 E/D Safety Injection Chapter 8
02-E-SIB-043 and Shutdown Cooling
03-E-SIB-043 System SI Tank Check

Valve Leakage Line

Isolation Valves

J-SIA-UV-638 and 648

June 2001
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01-E-SIB-044 E/D Safety Injection Chapter 8
02-E-SIB-044 and Shutdown Cooling
03-E-SIB-044 System SI Tank RWT

Return Hdr Cont.

Isolation Valve

J-SIB-UV-682
01-E-SIB-045 E/D Safety Injection Chapter 8
02-E-SIB-045 and Shutdown Cooling
03-E-SIB-045 System Hot Leg

Injection Check Valve

Leakage Isolation

Valves J-SIA-UV-322

and J-SIB-UV-332
01-E-SIB-046 E/D Safety Injection Chapter 8
02-E-SIB-046 and Shutdown Cooling
03-E-SIB-046 System Safety

Injection Tk Nitrogen

Supply Valves

J-SIB-HV-612 and

J-SIB-HV-622
01-E-SIB-047 E/D Safety Injection Chapter 8
02-E-SIB-047 and Shutdown Cooling
03-E-SIB-047 System Safety

Injection Tk Nitrogen

Supply Valves

J-SIB-HV-632 and

J-SIB-HV-642
01-E-SIB-048 E/D Safety Injection Chapter 8
02-E-SIB-048 and Shutdown Cooling
03-E-SIB-048 System Safety

Injection Tk Nitrogen

Supply Valves

J-SIA-HV-619 and

J-SIA-HV-629

June 2001
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Drawing Number Title Reference

01-E-SIB-049 E/D Safety Injection Chapter 8
02-E-SIB-049 and Shutdown Cooling
03-E-SIB-049 System Safety Injection

Tk Nitrogen Supply

Valves J-SIA-HV-639 and

J-SIA-HV-649
01-E-SIB-050 E/D Safety Injection Chapter 8
02-E-SIB-050 and Shutdown Cooling
03-E-SIB-050 System Shutdown

Injection Tank Vent

Valves J-SIA-HV-605 and

J-SIA-HV-606
01-E-SIB-051 E/D Safety Injection Chapter 8
02-E-SIB-051 and Shutdown Cooling
03-E-SIB-051 System Safety Injection

Tank Vent Valves

J-SIA-HV-607and

J-SIA-HV-608
01-E-SIB-052 E/D Safety Injection Chapter 8
02-E-SIB-052 and Shutdown Cooling
03-E-SIB-052 System Safety Injection

Tank Vent Valves

J-SIB-HV-613 and

J-SIB-HV-623
01-E-SIB-053 E/D Safety Injection Chapter 8
02-E-SIB-053 and Shutdown Cooling
03-E-SIB-053 System Safety Injection

Tank Vent Valves

J-SIB-HV-633 and

J-SIB-HV-643
01-E-SIB-054 E/D Safety Injection Chapter 8
02-E-SIB-054 and Shutdown Cooling
03-E-SIB-054 System Safety Injection

Tank Vent Valves Power

Supply Train A and B

June 2001

1.7-55

Revision 11



PVNGS UPDATED FSAR

Table 1.7-1

DRAWINGS AND OTHER

DETAILED INFORMATION

NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 55 of 72)

Section
Drawing Number Title Reference

01-E-SPB-001 E/D Essential Spray Chapter 8
02-E-SPB-001 Ponds System Essential
03-E-SPB-001 Spray Ponds Pumps A&B

M-SPA-PO1 and

M-SPB-PO1
01-E-SSB-001 E/D Nuclear Sampling Chapter 8
02-E-SSB-001 System Sample Contain-
03-E-SSB-001 ment Isolation Valves

J-SSB-UV-200 and 201
01-E-SSB-002 E/D Nuclear Sampling Chapter 8
02-E-SSB-002 System Sample Contain-
03-E-SSB-002 ment Isolation Valve

J-SSB-UV-202
01-E-SSB-003 E/D Nuclear Sampling Chapter 8
02-E-SSB-003 System Sample Contain-
03-E-SSB-003 ment Isolation Valves

J-SSA-UV-203 and 204
01-E-SSB-004 E/D Nuclear Sampling Chapter 8
02-E-SSB-004 System Sample Contain-
03-E-SSB-004 ment Isolation Valve

J-SSA-UV-205
01-E-WCB-001 E/D Chilled Water Chapter 8
02-E-WCB-001 System Normal Chiller
03-E-WCB-001 M-WCN-EO1A

June 2001
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Drawing Number Title Reference
01-E-WCB-009 E/D Chilled Water Chapter 8
02-E-WCB-009 System Norm. Chilled
03-E-WCB-009 Water Rtn Cont.

Isolation Valve

J-WCB-UV-61
01-E-WCB-010 E/D Chilled Water Chapter 8
02-E-WCB-010 System Normal Chilled
03-E-WCB-010 Water Rtn and Supply

Ctmt Isolation Valves

J-WCA-UV-62 and 63
01-E-MAA-002 Unit S/L Diagram Chapter 8
02-E-MARA-002
01-E-NHA-019 S/L Diagram 480V Chapter 8
02-E-NHA-019 Non-Class 1E
03-E-NHA-019 Power System MCC

E-NHN-M19
01-E-NHA-020 S/L Diagram 480V Chapter 8
02-E-NHA-020 Non-Class 1E
03-E-NHA-020 Power System MCC

E-NHN-M20
01-E-NHA-071 S/L Diagram 480V Chapter 8
02-E-NHA-071 Non-Class 1E
03-E-NHA-071 Power System MCC

E-NHN-M71
01-E-NHA-072 S/L Diagram 480V Chapter 8
02-E-NHA-072 Non-Class 1E
03-E-NHA-072 Power System MCC

E-NHN-M72
01-E-NKA-001 Main S/L Diagram Chapter 8
02-E-NKA-001 125V DC Non-Class
03-E-NKA-001 IE Power System

June 2005
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Drawing Number Title Reference
01-E-NNA-001 S/L Diagram 120V AC Chapter 8
02-E-NNA-001 Non-Class 1E
03-E-NNA-001 Ungrounded Instrument
and Control Panel
E-NNN-D11
01-E-NNA-002 S/L Diagram 120V AC Chapter 8
02-E-NNA-002 Non-Class 1E
03-E-NNA-002 Ungrounded Instrument
and Control Panel
E-NNN-D12
01-E-NNA-003 Single Line Diagram Chapter 8
02-E-NNA-003 120V AC Non-Class 1E
03-E-NNA-003 Grounded Instrument
and Control Panel
E-NNN-D15
01-E-NNA-004 Single Line Diagram Chapter 8
02-E-NNA-004 120V AC Non-Class 1E
03-E-NNA-004 Grounded Instrument
and Control Panel
E-NNN-D16
01-E-PBA-001 S/L Diagram, 4.16KV Chapter 8
02-E-PBA-001 Class 1E Power System
03-E-PBA-001 Switchgear E-PBA-SO3
01-E-PBA-002 S/L Diagram, 4.16KV Chapter 8
02-E-PBA-002 Class 1E Power System
03-E-PBA-002 Switchgear E-PBB-S04
01-E-PEA-001 S/L Class 1E Standby Chapter 8
02-E-PEA-001 Generator System
03-E-PEA-001 Diesel Generator
E-PEA-GO1 and
E-PEB-GO2
01-E-PGA-001 S/L 480V Class 1E Chapter 8
02-E-PGA-001 Power System LC
03-E-PGA-001 E-PGA-L31

June 2001
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Drawing Number Title Reference

01-E-PGA-002 S/L 480V Class 1E Chapter 8

02-E-PGA-002 Power System LC

03-E-PGA-002 E-PGB-L32

01-E-PGA-003 S/L Class 1E 480V Chapter 8

02-E-PGA-003 Power System LC

03-E-PGA-003 E-PGA-L33

01-E-PGA-004 S/L Class 1E 480V Chapter 8

02-E-PGA-004 Power System LC

03-E-PGA-004 E-PGB-L34

01-E-PGA-005 SLD 480V Class 1E Chapter 8

02-E-PGA-005 Power System Load

03-E-PGA-005 Center E-PGA-L35

01-E-PGA-006 SLD 480V Class 1E Chapter 8

02-E-PGA-006 Power System LC

03-E-PGA-006 E-PGB-L36

01-E-PHA-001 S/L Diagram 480V Chapter 8

02-E-PHA-001 Class 1E Power System

03-E-PHA-001 MCC E-PHA-M31

01-E-PHA-002 S/L 480V Class 1E Chapter 8

02-E-PHA-002 Power System MCC

03-E-PHA-002 E-PHB-M32

01-E-PHA-003 S/L Diagram 480V Chapter 8

02-E-PHA-003 Class 1lE Power System

03-E-PHA-003 MCC E-PHA-M33

01-E-PHA-004 S/L 480V Class 1E Chapter 8

02-E-PHA-004 Power System MCC

03-E-PHA-004 E-PHB-M34

01-E-PHA-005 S/L 480V Class 1E Chapter 8

02-E-PHA-005 Power System MCC

03-E-PHA-005 E-PHA-M35

1.7-59 Revision 11
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01-E-PHA-006 S/L 480V Class 1E Chapter 8
02-E-PHA-006 Power System MCC
03-E-PHA-006 E-PHB-M36
01-E-PHA-007 S/L 480V Class 1E Chapter 8
02-E-PHA-007 Power System MCC
03-E-PHA-007 E-PHA-M37
01-E-PHA-008 S/L 480V Class 1E Chapter 8
02-E-PHA-008 Power System MCC
03-E-PHA-008 E-PHB-M38
01-E-PKA-001 Main Single Line Chapter 8
02-E-PKA-001 Diagram 125V DC
03-E-PKA-001 Class 1E and 120V AC

Vital Instrument

Power System
01-E-PKA-002 S/L Diagram 125V DC Chapter 8
02-E-PKA-002 Class 1E Power System
03-E-PKA-002 DC Control Center

E-PKA-M41
01-E-PKA-003 S/L Diagram 125V DC Chapter 8
02-E-PKA-003 Class 1lE Power System
03-E-PKA-003 Distr. Panel

E-PKA-D21
01-E-PKA-004 S/L Diagram 125V DC Chapter 8
02-E-PKA-004 Class 1E Power System
03-E-PKA-004 DC Control Center

E-PKC-M43
01-E-PKA-005 S/L Diagram 125V DC Chapter 8
02-E-PKA-005 Class 1E Power System
03-E-PKA-005 DC Control Center

E-PKB-M42
01-E-PKA-006 S/L Diagram 125V DC Chapter 8

02-E-PKA-006

Class 1E Power System

June 2001
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Section

Drawing Number Title Reference
01-E-PKA-007 S/L Diagram 125V DC Chapter 8
02-E-PKA-007 Class 1E Power System
03-E-PKA-007 DC Control Center

E-PKD-M44
01-E-PNA-001 S/L Diagram 120V AC Chapter 8
02-E-PNA-001 Class 1E Power System
03-E-PNA-001 Ungrounded Vital

Instrument and

Control Distr. Panels

E-PNA-D25 and

E-PNC-D27
01-E-PNA-002 S/L Diagram 120V AC Chapter 8
02-E-PNA-002 Class 1E Power System
03-E-PNA-002 Ungrounded Vital

Instrument and

Control Distr. Panels

E-PNB-D26 and

E-PND-D28
01-J-AFE-051 Instrument Loop Chapter 7
02-J-AFE-051 Diagram - Auxiliary
03-J-AFE-051 Feedwater System
01-J-AFE-056 Instrument Loop Chapter 7
02-J-AFE-056 Diagram Auxiliary
03-J-AFE-056 Feedwater System
01-J-AFL-001 Control Logic Chapter 7
02-J-AFL-001 Diagram - Auxiliary
03-J-AFL-001 Feedwater Pump B and

AFAS Maintained Logic
01-J-AFL-002 Control Logic Chapter 7
02-J-AFL-002 Diagram - Auxiliary
03-J-AFL-002 Feedwater Regulating

Valves

June 2001
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Section

Drawing Number Title Reference
01-J-AFL-004 Control Logic Diagram Chapter 7
02-J-AFL-004 Auxiliary Feedwater
03-J-AFL-004 Pump A Turbine Trip

and Throttle Valve

J-AFA-HV-54
01-J-CPL-001 Control Logic Chapter 7
02-J-CPL-001 Diagram - Containment
03-J-CPL-001 Purge HVAC Isol

Valves
01-J-CTL-001 Control Logic Chapter 7
02-J-CTL-001 Diagram - Condensate
03-J-CTL-001 Transfer Pumps and

Normal AFP Suction

Valves
01-J-DFL-001 Control Logic Chapter 7
02-J-DFL-001 Diagram - DGFO
03-J-DFL-001 Transfer Pumps and

System Alarms
01-J-DGL-001 Control Logic Chapter 7
02-J-DGL-001 Diagram - Diesel
03-J-DGL-001 Generator Systems
01-J-ECE-053 Instrument Loop Chapter 7
02-J-ECE-053 Diagram Essential
03-J-ECE-053 Chilled Water System
01-J-ECL-001 Control Logic Chapter 7
02-J-ECL-001 Diagram - Essential
03-J-ECL-001 Chillers
01-J-ECL-002 Control Logic Chapter 7
02-J-ECL-002 Diagram Essential
03-J-ECL-002 Chilled Water Pumps

Exp Tank Make-Up

Valve and Alarms

June 2001
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01-J-EWE-052 Instrument Loop Chapter 7
02-J-EWE-052 | Diagrams - Diesel
03-J-EWE-052 | Essential Cooling
Water System
01-J-EWL-001 | Control Logic Chapter 7

02-J-EWL-001
03-J-EWL-001

01-J-EWL-002
02-J-EWL-002
03-J-EWL-002

01-J-GAL-001
02-J-GAL-001
03-J-GAL-001

01-J-GRL-002
02-J-GRL-002
03-J-GRL-002

01-J-HAL-001
02-J-HAL-001
03-J-HAL-001

01-J-HAL-002
02-J-HAL-002
03-J-HAL-002

01-J-HCL-001
02-J-HCL-001
03-J-HCL-001

Diagram - Essential
Cooling Water Pumps
and Surge Tank Fill
Valves

Control Logic
Diagram - Essential
Cooling Water Loop A
X-Tie Valves and
System Alarms

Control Logic

Diagram - Nitrogen
Containment Isolation
Valves and System
Alarms

Control Logic
Diagram - Gas Surge
Header Containment
Isolation Valves

Control Logic
Diagram - Auxiliary
Bldg Pump Room ACUs

Control Logic
Diagram Auxiliary
Bldg Pump Rooms
Isolation Dampers

Control Logic

Diagram - Containment
HVAC CEDM ACU Fans
and System Dampers

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7
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Table 1.7-1

DRAWINGS AND OTHER
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 63 of 72)

Section
Drawing Number Title Reference

01-J-HCL-002 Control Logic Chapter 7
02-J-HCL-002 | Diagram - Containment
03-J-HCL-002 HVAC Normal ACU and

Reactor Cavity Fans
01-J-HCL-003 | Control Logic Chapter 7
02-J-HCL-003 | Diagram - Containment
03-J-HCL-003 | HVAC ACU Heaters AFU

and Gallery Fans and

Isolation Valves
01-J-HCL-004 | Control Logic Chapter 7
02-J-HCL-004 | Diagram - Containment
03-J-HCL-004 | HVAC System Alarms

and Pressure Sensor

Isolation Valves
01-J-HDL-001 | Control Logic Chapter 7
02-J-HDL-001 | Diagram DG Rooms HVAC
03-J-HDL-001 | Essential Exhaust and

AHL Fans
01-J-HFE-051 Instrument Loop Chapter 7
02-J-HFE-051 | Diagrams - HVAC-Fuel
03-J-HFE-051 | Bldg.
01-J-HFE-052 | Instrument Loop Chapter 7
02-J-HFE-052 | Diagrams - HVAC-Fuel
03-J-HFE-052 | Bldg.
01-J-HFL-001 | Control Logic Chapter 7
02-J-HFL-001 Diagram - Fuel and
03-J-HFL-001 | Auxiliary Bldg

Essential Exhaust

Fans and Heaters
01-J-HFL-002 | Control Logic Chapter 7
02-J-HFL-002 | Diagram - Fuel Bldg
03-J-HFL-002 | Normal Supply and

Exhaust Fans, Dampers

and Heaters

June 2001
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 64 of 72)

Section
Drawing Number Title Reference

01-J-HFL-003 Control Logic Chapter 7
02-J-HFL-003 | Diagram - Fuel Bldg
03-J-HFL-003 | AHU Air Washer Pumps,

OIC, and System Alarms
01-J-HFL-004 | Control Logic Chapter 7
02-J-HFL-004 Diagram - Fuel and
03-J-HFL-004 | Auxiliary Bldg

Essential Exhaust AFU

Dampers
01-J-HJE-051 | Instrument Loop Chapter 7
02-J-HJE-051 | Diagrams -
03-J-HJE-051 | HVAC-Control Bldg
01-J-HJL-004 | Control Logic Chapter 7
02-J-HJL-004 | Diagram - CR Essential
03-J-HJL-004 | AHUs and Intake

Dampers
01-J-HJL-005 | Control Logic Chapter 7
02-J-HJL-005 | Diagram - Control Bldg
03-J-HJL-005 | ESF and Battery Room

Essential Fans,

Essential Heaters and

Alarms
01-J-HJL-006 | Control Logic Diagram Chapter 7
02-J-HJL-006 | - Control Room and
03-J-HJL-006 | Bldg Essential

Isolation Dampers
01-J-HJL-007 | Control Logic Chapter 7
02-J-HJL-007 Diagram - Control Bldg
03-J-HJL-007 | Essential Isolation

Dampers
01-J-HJL-008 | Control Logic Chapter 7
02-J-HJL-008 | Diagram - Control Bldg
03-J-HJL-008 | Essential Isolation

Dampers

June 2001
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 65 of 72)

Section

Drawing Number Title Reference
01-J-HPE-051 Instrument Loop Chapter 7
02-J-HPE-051 Diagrams -
03-J-HPE-051 Containment Hydrogen

Control
01-J-HPL-001 Control Logic Chapter 7
02-J-HPL-001 Diagram - Containment
03-J-HPL-001 Post-Accident H,

Control System
01-J-IAL-001 Control Logic Diagram Chapter 7
02-J-IAL-001 - Air Compressors
03-J-IAL-001 System Valves and

System Alarms
01-J-NCE-053 Instrument Loop Chapter 7
02-J-NCE-053 Diagrams - Nuclear
03-J-NCE-053 Cooling Water System
01-J-NCE-060 Instrument Loop Chapter 7
02-J-NCE-060 Diagram Nuclear
03-J-NCE-060 Cooling Water System
01-J-NCL-002 Control Logic Chapter 7
02-J-NCL-002 Diagram - Nuclear
03-J-NCL-002 Cooling Water System

Valves
01-J-PCL-001 Control Logic Chapter 7
02-J-PCL-001 Diagram - Fuel Pool
03-J-PCL-001 Cooling System
01-J-RDL-002 Control Logic Chapter 7
02-J-RDL-002 Diagram - Containment
03-J-RDL-002 Radwaste Sumps

Containment Isolation

Valves
01-J-SGE-051 Instrument Loop Chapter 7
02-J-SGE-051 Diagrams - Main Steam
03-J-SGE-051 System
01-J-SGE-0074 Instrument Loop Chapter 7
02-J-SGE-0074 Diagrams - Main Steam
03-J-SGE-0074 Systems

June 2011
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 66 of 72)

Section

Drawing Number Title Reference
01-J-SGL-001 Control Logic Chapter 7
02-J-SGL-001 Diagram - Auxiliary
03-J-SGL-001 Feed Pump Turbine

Main Steam Supply

Valves
01-J-SGL-002 Control Logic Chapter 7
02-J-SGL-002 Diagram - Steam
03-J-SGL-002 Generator MSIV Bypass

and Blowdown

Isolation Valves
01-J-SGL-003 Control Logic Chapter 7
02-J-SGL-003 Diagram - Steam
03-J-SGL-003 Generator Feedwater

Isolation and Main

Steam Atmospheric

Dump Valves
01-J-SGL-006 Control Logic Chapter 7
02-J-SGL-006 Diagram Steam
03-J-SGL-006 Generator Blowdown

Sample Isolation

Valves
01-J-SPL-001 Control Logic Chapter 7
02-J-SPL-001 Diagram - Essential
03-J-SPL-001 Spray Pond Pumps
01-J-WCL-002 Control Logic Chapter 7
02-J-WCL-002 Diagram - Normal
03-J-WCL-002 Chiller and Contain-

Ment Isolation Valves
13-J-ZAF-001 Instrument Location Chapter 7

Plan Auxiliary Bldg

E1l 40 ft Level D ZADC

June 2001
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED
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(Sheet 67 of 72)

Drawing Number

Title

Section
Reference

13-J-ZAF-002

13-J-ZAF-003

13-J-ZAF-004

13-J-ZAF-005

13-J-ZAF-006

13-J-ZAF-007

13-J-ZAF-008

13-J-ZAF-013

13-J-ZAF-014

Instrument Location
Plan Auxiliary Bldg

El 40 ft Level D ZADD

Instrument Location
Plan Auxiliary Bldg
El 51 ft-6 in Level

ZACC

Instrument Location
Plan Auxiliary Bldg
El 51 ft-6 in Level
ZACD

Auxiliary Bldg
Instrument Location
Plan Level B ZABA

Auxiliary Bldg
Instrument Location
Plan Level B ZABB

Auxiliary Bldg
Instrument Location
Plan E1 70 ft Level
ZABC

Auxiliary Bldg
Instrument Location
Plan E1 70 ft Level
ZABD

Auxiliary Bldg
Instrument Location
Plan E1 100 ft
Level 1 ZAlA

Auxiliary Bldg
Instrument Location
Plan E1 100 ft
Level 1 ZA1lB

C

C

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

June 2001
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 68 of 72)

Drawing Number

Title

Section
Reference

13-J-ZAF-015

13-J-ZAF-016

13-J-ZAF-017

13-J-ZAF-019

13-J-ZAF-020

13-J-ZCF-002

13-J-ZCF-003

13-J-ZCF-004

Auxiliary Bldg
Instrument Location
Plan E1 100 ft
Level 1 ZAlC

Auxiliary Bldg
Instrument Location

Plan E1 100 ft
Level 1 ZA1D

Auxiliary Bldg
Instrument Location
Plan E1 120 ft
Level 1 ZA2A

Auxiliary Bldg
Instrument Location
Plan E1 120 ft
Level 2 ZA2C

Auxiliary Bldg
Instrument Location
Plan E1 120 ft
Level 2 ZA2D

Containment Bldg

E1 80 ft Level A
ZCAA, ZCAB Instrument
Location Plan

Containment Bldg
Instrument Location
Plan E1 80 ft Level A
ZCAC, ZCAD

Instrument Location
Plan Containment Bldg
El1 100 ft Level 1
ZC1lA

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

June 2001
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(Sheet 69 of 72)

Drawing Number

Title

Section
Reference

13-J-ZCF-005

13-J-ZCF-006

13-J-ZCF-007

13-J-ZCF-008

13-J-ZCF-009

13-J-ZCF-010

13-J-ZCF-011

13-J-ZCF-013

Containment Bldg
Instrument Location
Plan E1 100 ft
Level 1 ZC1B

Containment Bldg
Instrument Location
Plan E1 100 ft

Level 1 ZCI1C

Containment Bldg
Instrument Location
Plan E1 100 ft
Level 1 zC1D

Instrument Location
Plan Containment Bldg
El1 120 ft Level 2
ZC2A

Instrument Location
Plan Containment Bldg
El 120 ft Level 2
ZC2B

Containment Bldg
Instrument Location
Plan E1 120 ft
Level 2 ZC2C

Instrument Location
Plan Containment Bldg
El 120 ft Level 2
ZC2D

Instrument Location
Plan Containment Bldg
E1 140 ft Level 3
ZC3B

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

June 2001
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NONPROPRIETARY EI&C DRAWINGS INCORPORATED

BY REFERENCE

(Sheet 70 of 72)

Drawing Number

Title

Section
Reference

13-J-ZCF-015

13-J-ZFF-001

13-J-ZFF-002

13-J-ZGF-001

13-J-ZJF-001

13-J-2JF-002

13-J-ZJF-009

13-J-ZMF-001

Instrument Location
Plan Containment Bldg
E1 140 ft Level 3
ZC3D

Instrument Location
Plan Fuel Handling
Bldg E1 100 ft

Level 1 ZF1B

Instrument Location
Plan Fuel Handling
Bldg E1 120 ft
Level 2 ZF2B

Instrument Location
Plan Diesel Generator
Bldg E1 100 ft

Level 1 ZG1A

Instrument Location
Plan Control Bldg
E1l 74 ft Level AA
ZJAA

Instrument Location
Plan Control Bldg
E1l 74 ft Level AB
ZJAB

Instrument Location
Plan Control Bldg
El1 140 ft Level 3A,
3B, 3C, ZJ3A

Main Steam Support
Structure Instrument
Location Plan at

E1 81 ft and 100 ft
ZCAE, ZCIE

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

Chapter 7

June 2001
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(Sheet 71 of 72)

S AND OTHER

INFORMATION

Section
Drawing Number Title Reference
01-J-ZZE-003 Instrument Loop Chapter 7
02-J-7ZZE-003 Diagram Cabinet and
03-J-ZZE-003 Panel Wiring
01-J-ZZE-010 Instrument Loop Chapter 7
02-J-ZZE-010 Diagram Instrument
03-J-ZZE-010 Rack Power Supply
Alarm and External
Wiring Control Room
01-J-ZZE-021 Instrument Loop Chapter 7
02-J-Z2ZE-021 Diagram Instrument
03-J-2ZE-021 Rack Power
Distribution and
Alarm Wiring
01-J-ZZE-031 Instrument Loop Chapter 7
02-J-ZZE-031 Diagram Distribution
03-J-ZZE-031 Module Device Wiring
Control Room
Instrument Cabinet
01-J-2Z27ZE-042 Instrument Loop Chapter 7
02-J-ZZE-042 Diagram Distribution
03-J-ZZE-042 Module Device Wiring
Control Room Control
Board
01-J-2ZE-043 Instrument Loop Chapter 7
02-J-7ZZE-043 Diagram Distribution
03-J-ZZE-043 Module Device Wiring
Control Room Control
Board
01-J-ZZE-044 Instrument Loop Chapter 7

02-J-7ZZE-044
03-J-ZZE-044

Diagram Distribution
Module Device Wiring
Control Room Control
Board

June 2001
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(Sheet 72 of 72)

Section
Drawing Number Title Reference

01-J-ZZE-045 Instrument Loop Chapter 7
02-J-7Z272E-045 Diagram Distribution
03-J-ZZE-045 Module Device Wiring

Control Room Control

Board
01-J-ZZE-046 Instrument Loop Chapter 7
02-J-2ZE-046 Diagram Distribution
03-J-ZZE-046 Module Device Wiring

Control Room Control

Board
01-J-7ZZL-010 Control Logic Chapter 7
02-J-7Z2ZL-010 Diagram - Legend
03-J-ZZL-010
01-J-7Z72L-012 Control Logic Chapter 7
02-J-7272L-012 Diagram - General
03-J-7ZZL-012 Notes
01-J-Z2zZL-021 Control Logic Diagram Chapter 7
02-J-272L-021 Reactor Trip Logic
03-J-Z2ZL-021
01-E-2ZI-003 Electrical Equipment Chapter 8
02-E-ZZI-003 Database
03-E-ZZI-003

June 2017
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Table 1.7-2
PVNGS ENGINEERING DRAWINGS INCORPORATED BY REFERENCE
(Sheet 1 of 8)

Engineering Drawing # Title
01, 02, 03-C-00A-030 Settlement Monitor Point Locations
13-E-MAA-001 Main Single Line Diagram
Unit Single Line Diagram System

01, 02, 03-E-MAA-002
Connection

Main Single Line Diagram 125V DC

01, 02, 03-E-NKA-001 Non-Class 1E Power System

Main Single Line Diagram 125V DC 1lE and

01, 02, 03-E-PKA-001 120V AC Vital Inst. Power System

01, 02, 03-J-72ZL-010 Control Logic Diagram Legend

01, 02, 03-J-7272L-012 Control Logic Diagram General Notes
01, 02, 03-M-AFP-001 Auxiliary Feedwater System

01, 02, 03-M-ARP-001 Condenser Air Removal System

01, 02, 03-M-ASP-001 Auxiliary Steam System

01, 02, 03-M-CDP-001, -002,

-003 & -004 Condensate System

01, 02, 03-M-CHP-001, -002,

~003, -004 & -005 Chemical & Volume Control System

01, 02, 03-M-CMP-001 & -002 | Chemical Waste System

01, 02, 03-M-CPP-001 Containment Purge System

01, 02, 03-M-CTP-001 Condensate Storage & Transfer System
01, 02, 03-M-CWP-001 Circulating Water System

01, 02, 03-M-DFP-001 Diesel Fuel 0il & Transfer System
01, 02, 03-M-DGP-001 Diesel Generator System
?éﬁegi’4$3_M_DSP_002 Domestic Water System
?éﬁegi’4?3_M_DWP_002 Demineralized Water System

01, 02, 03-M-ECP-001 Essential Chilled Water System

01, 02, 03-M-EDP-001, -002, Feedwater Heater Extraction Steam and
-003, -004 & -005 Drain System

01, 02, 03-M-EWP-001 Essential Cooling Water System

June 2005 1.7-74 Revision 13
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PVNGS ENGINEERING DRAWINGS INCORPORATED BY REFERENCE
(Sheet 2 of 8)

Engineering Drawing # Title

01, 02, 03-M-FPP-002, -003, . .

~004, -006 Fire Protection System

01, 02, 03-M-FTP-001 Steam Generator Feedwater Pump Turbine
System

01, 02, 03-M-FWP-001 Feedwater System

01, 02, 03-M-GAP-001 & -002 Service Gas System (N2 and H2 Supply)

01, 02, 03-M-GSP-001 Turbine Steam Seal & Drain System

01, 02, 03-M-HAP-001, -002, Do . .

_003 & -004 HVAC Auxiliary Building

01, 02, 03-M-HCP-001 HVAC Containment Bldg.

01, 02, 03-M-HCP-002 HVAC Containment CEDM Reactor & Tendon
Gallery System

01, 02, 03-M-HCP-003 MalnISteam and Feedwater Penetration
Cooling System

01, 02, 03-M-HDP-001 HVAC Diesel Generator Bldg.

01, 02, 03-M-HFP-001 HVAC Fuel Bldg.

01, 02, 03-M-HJP-001 & -002 Control Bldg. HVAC

01, 02, 03-M-HPP-001 Containment Hydrogen Control

01, 02, 03-M-HRP-001 HVAC Radwaste System

01, 02, 03-M-HTP-001 Turbine Bldg. HVAC

01, 02, 03-M-IAP-001 & -002 Instrument & Service Air System

01, 02, 03-M-IAP-003 Instrument & Service Air System

9%6302’ 03-M-MTP-001, -002 & Main Turbine System

9%6302’ 03-M-NCP-001, -002 & Nuclear Cooling Water System

01, 02, 03-M-OWP-001, -002 & | Oily Waste & Non-Radiocactive Waste

-003 System

01, 02, 03-M-PCP-001 Fuel Pool Cooling Water System

01, 02, 03-M-PWP-001 Plant Cooling Water System

gliogé’ 03-M-RCP-001, -002 Reactor Coolant System

01, 02, 03-M-RDP-001 Rad Waste Drain Containment Bldg.

01, 02, 03-M-RDP-002 Rad Waste Drain System

01, 02, 03-M-RDP-003 Rad Waste Drain System Auxiliary Bldg.

01, 02, 03-M-RDP-004 Rad Waste Drain System Radwaste Bldg.

01, 02, 03-M-RDP-005 Rad Waste Drain System Fuel Bldg.

01, 02, 03-M-SCP-001 Secondary Chemical Control System

(Condensate Demin.)

June 2003
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Engineering Drawing # Title

01, 02, 03-M-SCP-002 Secondary Chemical Control System

Secondary Chemical Control System

01, 02, 03-M-SCP-003 Chemical Addition

Secondary Chemical Control System

01, 02, 03-M-SCP-004 Blowdown System

Secondary System Control System Turbine
& Aux Cold Lab Non-Nuclear Process
Sampling

01, 02, 03-M-SCP-005, -006 &
-007

01, 02, 03-M-SGP-002, -001 Main Steam System

01, 02, 03-M-SIP-001, -002 & | Safety Injection & Shutdown Cooling
-003 System

01, 02, 03-M-SPP-001, -002 Essential Spray Pond System

01, 02, 03-M-TCP-001, -002

5 —003 Turbine Cooling Water System

01, 02, 03-M-WCP-001 Normal Chilled Water System

Gaseous Radwaste System (Units 1, 2 &

01, 02, 03-N-GRP-001 3)

01, 02, 03-N-LRP-001, -002 &

003 Liquid Radwaste System (Units 1, 2 & 3)

01, 02, 03-N-SRP-001, -002 &

003 Solid Radwaste System (Units 1, 2 & 3)

01, 02, 03-N-SSP-001 Nuclear Sampling System

Turbine Bldg. Isometric Main Steam

01, 02, 03-P-SGF-401 System

01-P-SGF-118

Ctmt Bldg. Isometric Main Steam System

01-P-SGF-155

MSSS Isometric Main Steam

01, 02, 03-M-GHP-0001

Generator Hydrogen and CO2 System

02, 03-N-SSP-003

Post Accident Sampling System

02-M-HJP-003

Control Bldg. HVAC

13-A-72YD-021

Yard Area Floor Plan at 100’

13-A-72YD-022

Ctmt. Bldg. Floor Plan at 55’

13-A-7ZYD-023

Aux. Bldg. Floor Plan at 40’

13-A-72YD-024

Aux. Bldg. Floor Plan at 120’

13-A-7ZYD-026

Radwaste Bldg. Floor Plan at 100’

13-A-7ZYD-029

Control Bldg. Floor Plan at 74’

13-A-72YD-030

Fuel Bldg. Floor Plan at 100’

13-A-7ZYD-031

Diesel Generator Bldg. Floor Plan at
100" and 1157

June 2013
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(Sheet 4 of 8)

Engineering Drawing #

Title

13-C-SPS-375

Nuclear Spray Ponds Plan

13-C-2Cs-102

Ctmt Bldg. Base Mat Reinf. Plan Bottom
Layers Areas CAA, CAB, CAC & CAD

13-C-2Cs-104

Ctmt Bldg. Base Mat Reinf. Sections and
Details

13-C-ZCs-108

Ctmt Bldg. Inside Curtain Wall Reinf.
Buttress 1-2

13-C-z2Cs-111

Ctmt Bldg. Outside Curtain Wall Reinf.
Buttress 1-2

13-C-zCs-114

Ctmt Bldg. Wall Reinf. Sections &
Details

13-C-zCs-115

Ctmt Bldg. Wall Reinf. Sections &
Details

13-C-zCs-117

Ctmt Bldg. Wall Reinf. Sections &
Details

13-C-72CS-122

Ctmt Bldg. Dome Reinf

13-C-Z2CS-123

Ctmt Bldg. Dome Reinf.

13-C-72CS-175

Ctmt Bldg. Prestressing Regmt. General
Arrangement

13-C-z2Cs-177

Ctmt Bldg. Prestressing Regmt. Dome &
Wall Cross Sections

13-C-zCs-181

Ctmt Bldg. Prestressing Regmt. Buttress,
Wall & Dome Sections and Details

13-C-ZCs-200

Ctmt Bldg. Base Mat Liner Plate Floor
Plan Areas CAA, CAB, CAC & CAD

13-C-ZCs-201

Ctmt Bldg. Base Mat Liner Plate Inserts
Plan CAA, CAB, CAC & CAD

13-C-72CS-205

Ctmt Bldg. Liner Plate Wall Buttress 1 &
2

13-C-zCsS-206

Ctmt Bldg. Liner Plate Wall Buttress 2 &
3

13-C-2Cs-207

Ctmt Bldg. Liner Plate Wall Buttress 3
to 1

13-C-zCs-211

Ctmt Bldg. Wall Liner Plate Sections &
Details

13-C-72Cs-212

Ctmt Bldg. Wall Liner Plate Sections &
Details

13-C-72CsS-213

Ctmt Bldg. Wall Liner Plate Sections &
Details

13-C-z2Cs-215

Ctmt Bldg. Wall Liner Plate Sections &
Details

June 2003
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(Sheet 5 of 8)

Engineering Drawing# Title

13-C-ZCs-217

Ctmt Bldg. Wall Liner Plate Plans & Sections

13-C-ZCs-306

Ctmt Internal
Areas

Partial Concrete Plan 140’

13-C-ZCs-307

Ctmt Internal
Areas

Partial Concrete Plan 140’

13-C-ZCs-345 Ctmt Internal Reinf. Concrete Primary Shield
13-C-ZCS-346 Ctmt Internal Reinf. Concrete Primary Shield
13-C-ZCs-347 Ctmt Internal Reinf. Concrete Primary Shield
13-C-ZCS-348 Ctmt Internal Reinf. Concrete Primary Shield
Ctmt Internal Refin. Concrete West Secondar
13-C-2CS5-358 Shield Walls !
Ctmt Internal Reinf. Concrete Shield Walls

13-C-ZCS-366

Section & Details

13-C-ZCS-520

Ctmt Internal

Polar Crane Support Grinder

Sections & Details

13-C-Z2Cs-600

Ctmt Internal

Reactor Vessel Supports

13-C-ZCs-601

Ctmt Internal

Reactor Vessel Supports

13-C-ZCs-602

Ctmt Internal

Coolant Pump Supports

13-C-ZCs-603

Ctmt Internal

Coolant Pump Supports

13-C-ZCs-604

Ctmt Internal

PZR & SI Tank Supports

13-C-ZCs-605

Ctmt Internal
Details

SG Lower Supports Sections &

13-C-ZCsS-606

Ctmt Internal
Details

SG Lower Supports Sections &

13-C-ZVA-005

Site General Arrangement

13-J-Z2YF-009

Instrument Location Plan RWT Area

13-M-zzZP-001,
& -004

-002,

-003

Legends and Symbols Flow Diagrams and P&ID

Diagrams

13-N-997-184

Process, Effluent and Area Radiation

Monitoring System Block Diagram

13-N-GRF-001

Basic Flow Diagram - Gaseous Radwaste System

13-N-LRF-001 & -002

Basic Flow Diagram - Liquid Radwaste System

13-N-RAR-001

Rad Zones (Oper.) Between 40’ & 100’

13-N-RAR-002

Rad Zones (Oper.) at 100’
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Table 1.7-2
PVNGS ENGINEERING DRAWINGS INCORPORATED BY REFERENCE

DRAWINGS AND OTHER

DETAILED INFORMATION

(Sheet 6 of 8)
Engineering Drawing # Title
13-N-RAR-003 Rad Zones (Oper.) Between 120" & 1407
13-N-RAR-004 Rad Zones (Oper.) Between 140" & 200’
13-N-RAR-005 Rad Zones (Oper. & Refuel) at Roof El.
13-N-RAR-006 Rad Zones (Oper.) Section A-A
13-N-RAR-007 Rad Zones (Oper.) Section J-J
13-N-RAR-008 Rad Zones (Oper.) Section D, E, H
13-N-RAR-009 Rad Zones (Oper. & Refuel) Section B, C, K
13-N-RAR-010 Rad Zones (Oper. & Refuel) at Aux Bldg. 88’ and

Control Bldg. 160’ and Sections F & G

13-N-RAR-011 Rad Zones (Refuel) Between 40’ & 100’
13-N-RAR-012 Rad Zones (Refuel) at 100’

13-N-RAR-013 Rad Zones (Refuel) Between 120’ & 1407
13-N-RAR-014 Rad Zones (Refuel) Between 140’ & 2007
13-N-RAR-015 Rad Zones (Refuel) Section A-A

13-N-RAR-016 Rad Zones (Refuel) Section J-J

13-N-RAR-017 Rad Zones (Refuel) Section D, E, H

13-N-RAR-018 Rad Zones LOCA w/Sump Recirc Between 40 & 100’
13-N-RAR-019 Rad Zones LOCA w/Sump Recirc at 100’
13-N-RAR-020 Rad Zones LOCA w/Sump Recirc Between 120’ & 140’
13-N-RAR-021 Rad Zones LOCA w/Sump Recirc Between 140’ & 200’
13-N-RAR-022 Rad Zones LOCA w/Sump Recirc at Roof El.
13-N-RAR-023 Rad Zones LOCA w/Sump Recirc Section A
13-N-RAR-024 Rad Zones LOCA w/Sump Recirc Section J-J
13-N-RAR-025 Rad Zones LOCA w/Sump Recirc Section D, E, H
13-N-RAR-026 Rad Zones LOCA w/Sump Recirc Section B, C, K
13-N-RAR-027 Rad Zones LOCA w/Sump Recirc Section at Aux. 88’
13-N-RAR-028 Rad Zones LOCA Outside Areas (Direct Dose)
13-N-RAR-029 Rad Zones LOCA Degraded Core Intact Primary

Between 40’ and 100’

June 2003
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DRAWINGS AND OTHER

DETAILED INFORMATION

Table 1.7-2
PVNGS ENGINEERING DRAWINGS INCORPORATED BY REFERENCE
(Sheet 7 of 8)

Engineering Drawing # Title

Rad Zones LOCA Degraded Core Intact Primary at

13-N-RAR-030 1007

Rad Zones LOCA Degraded Core Intact Primary

13-N-RAR-031 Between 120’ & 140’

Rad Zones LOCA Degraded Core Intact Primary

13-N-RAR-032 Between 1407 & 2007

Rad Zones LOCA Degraded Core Intact Primary at

13-N-RAR-033 Roof E1.

Rad Zones LOCA Degraded Core Intact Primary

13-N-RAR-034 Section A

Rad Zones LOCA Degraded Core Intact Primary

13-N-RAR-035 Section J-J

Rad Zones LOCA Degraded Core Intact Primary

13-N-RAR- .
3 036 Section D, E, H

Rad Zones LOCA Degraded Core Intact Primary

13-N-RAR-037 Section B, C, K

13-N-RAR-038 Rad Zones LOCA Degraded Core Intact Primary at
Aux. 88’, Control 160’ & Sections F & G

Rad Zones (Dry Cask Transfer Operation) Floor

13-N-RAR-039 Plans at E1. 1007, 1207, 140’ and Sections

13-N-SRF-001 Basic Flow Diagram - Solid Radwaste System
13-P-00B-001 Site General Arrangement Pwr Block Site Plan
13-P-00B-002 General Arrangement Plans Between 40’ & 100’
13-P-00B-003 General Arrangement Plans at 100’

13-P-00B-004 General Arrangement Plans Between 120’ & 140’
13-P-00B-005 General Arrangement Plans Between 140’ & 200’
13-P-00B-006 General Arrangement Plans at Roof EIl.
13-P-00B-007 General Arrangement Plans Section A-A
13-P-00B-008 General Arrangement Plans Section J-J
13-P-00B-009 General Arrangement Plans Sections
13-P-00B-010 General Arrangement Plans Sections
13-P-00B-011 General Arrangement Plans at 160’ and Sections
13-P-RCF-114 Ctmt Bldg. Isometric RCS Pzr Relief Lines
13-P-2CG-114 Ctmt Dome Spray Header Arrangement (Primary)
13-P-42CG-118 Ctmt Bldg. Safety Injection System
13-P-ZCG-120 Ctmt 100’ - 200" Spray Header Arrangement (Aux)
13-P-Z2GL-701 Diesel Generator Bldg. Equipment Location
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DRAWINGS AND OTHER

DETAILED INFORMATION

Table 1.7-2

PVNGS ENGINEERING DRAWINGS INCORPORATED BY REFERENCE

(Sheet 8 of 8)

Engineering Drawing #

Title

13-P-Z2GL-702

Diesel Generator Bldg. Equipment

AQ-A-ZYD-187

TSC Floor Plans

AQ0-M-CMP-003

Chemical Waste System Water Treatment

AO0-M-DSP-001 (Sheet 1-3)

Domestic Water System

AQO-M-DWP-001 (Sheet 1-3)

Demineralized Water System

AO0-M-FPP-001 and -005

Fire Protection System

AQ0-M-OWP-004

Oily Waste & Non-Radioactive Waste

AQ0-M-RDP-006

Rad Waste Drain System (Decon, Laundry

AQ0-M-STP-001

Sanitary Drainage and Treatment System

AQ0-M-TBP-003

“B” Blowdown System
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1.8 CONFORMANCE TO NRC REGULATORY GUIDES

This section discusses the conformance of plant design with the
guidelines presented in the NRC regulatory guides. A reference
to the FSAR section in which the applicable design feature is

described is also provided.

Where the design deviates from the regulatory guide, or where
conformance to the guide has been qualified by an
interpretation of the guide, these variances are discussed in

detail in this section.

This section presents the applicant's position with respect to
the regulatory guides. Refer to CESSAR Section 1.8 for C-E's

response to the regulatory guides in CESSAR scope. Regulatory

guides that are incorporated into CESSAR will also be

incorporated into PVNGS by reference in this section.

REGULATORY GUIDE 1.1: Net Positive Suction Head for ECCS and

Containment Heat Removal Systems Pumps

(Revision 0, November 2, 1970)
RESPONSE

Refer to section 6.3, 6.2.2.3, 5.1.4, and 5.4.7.1.

REGULATORY GUIDE 1.2: Thermal Shock to Reactor Pressure

Vessels (Revision 0, November 2, 1970)
RESPONSE

Refer to 5.2.3.3.1.1, 4.2.5, and 5.1.4.
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REGULATORY GUIDE 1.3: Assumptions Used for Evaluating the

Potential Consequences of a Loss-of-
Coolant Accident for Boiling Water

Reactors (Revision 1, June 1973)
RESPONSE

Not applicable.

REGULATORY GUIDE 1.4: Assumptions Used for Evaluating the

Potential Radiological Consequences of
a Loss-of-Coolant Accident for
Pressurized Water Reactors (Revision 2,

June 1974)
RESPONSE

The position of Regulatory Guide 1.4 is accepted (refer to
section 15.6). Additional references: 3.11, 5.1.4, 5.4.7.1,
6.4.4.3, 9.3.2.2.2, 9A.60, 12.2.3, 12.3.2.2.7, 15B.4,
18.II.B.2, and 18.II.B.3.

REGULATORY GUIDE 1.5: Assumptions Used for Evaluating the

Potential Consequences of a Steam Line
Break Accident for Boiling-Water

Reactors (Revision 0, March 10, 1971)
RESPONSE

Not applicable.

June 2013 1.8-2 Revision 17



PVNGS UPDATED FSAR

CONFORMANCE TO NRC
REGULATORY GUIDES

REGULATORY GUIDE 1.6: Independence Between Redundant Standby

(Onsite) Power Sources and Between
Their Distribution Systems (Revision

0, March 10, 1971)
RESPONSE

The position of Regulatory Guide 1.6 is accepted (refer to

section 8.3). Additional references: 7.1.2.13 and 8.1.4.3.

REGULATORY GUIDE 1.7: Control of Combustible Gas

Concentrations in Containment
Following a Loss-of-Coolant Accident

(Revision 0, March 10, 1971)
RESPONSE

The position of Regulatory Guide 1.7 is accepted (refer to
subsection 6.2.5). Additional references: 3.11, 6.2.5,

9.3.2.2.2, 12.2.3, and 18.II.B.3.

REGULATORY GUIDE 1.8: Personnel Selection and Training
(Revision 1-R, May 1977).

RESPONSE

PVNGS identifies conformance to the regulatory positions of
Regulatory Guide 1.8 (including any exemptions or
clarifications) in the PVNGS Operations Quality Assurance

Program Description.

June 2017 1.8-3 Revision 19




PVNGS UPDATED FSAR

CONFORMANCE TO NRC
REGULATORY GUIDES

REGULATORY GUIDE 1.9: Selection, Design, Qualification, and

Testing of Emergency Diesel Generator
Units used as Class 1lE Onsite Electric
Power Systems at Nuclear Power Stations,

(Revision 3, July 1993)

RESPONSE

The position of Regulatory Guide 1.9 is accepted with the

following clarifications and exceptions:

A. Clarification: The diesel generator power supplies were

originally selected in accordance with R.G. 1.9, Rev. 0.

B. Regulatory Position C. Exception is taken to regulatory
endorsement of IEEE Std 387 1984. Palo Verde retains
commitments to earlier editions of IEEE Std 387. The
original selection and qualification testing of the diesel
generator power supplies were performed in accordance with
IEEE Std 387-1972. The present design and testing of the
diesel generators is performed in accordance with IEEE
Std 387-1977. The following table identifies the
applicable portions of IEEE Std 387-1977 that are
equivalent to the general sections and specific paragraphs
of IEEE Std 387-1984 referenced in Regulatory Guide 1.9,

Revision 3.

IEEE Std 387-1984 IEEE Std 387-1977

Section 1, Scope Section 1, Scope

Section 2, Purpose Section 2, Purpose

Section 3, Definitions Section 3, Definitions

Section 4, References Section 4, References

Section 5, Principle Design Criteria Section 5, Principle Design Criteria

Section 6, Testing Section 6, Requirements for Testing
and Analysis (excluding section 6.3)
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Section 7, Qualification Requirements Sections 5.4 and 6.3, Note 1
Appendix A, Load Profile Note 2
Appendix B, Aging Note 1, 2
Section 1.2, Inclusions Section 1.2, Inclusions
Section 3.7.1, Continuous Rating Section 3.7.1, Continuous Rating
Section 5.5.3.1, Surveillance Systems Section 5.6.3.1, Surveillance Systems
Section 5.5.4, Protection Note 3
Section 5.5.4(2), Other Protective Note 3
Features
Section 7.5.2, Records and Analysis Note 4
Note 1. The emergency diesel generator supply units were originally qualified to

IEEE Std 387-1972. Environmental qualification of the emergency diesel
generators is not required per 10 CFR 50.49, Regulatory Guide 1.89,
NUREG-0588 and IEEE Std 323 1974.

Note 2. As noted within the IEEE Std 387-1984, the appendixes of IEEE Std 387-1984

are not part of the standard.

Note 3. The guidance provided in Section 5.5.4 with regard to EDG protection is

stated in UFSAR Section 8.3.1.1.4.3.

Note 4. The EDG performance records that are described in Section 7.5.2 of IEEE
Std 387-1984 are addressed by the Maintenance Rule 10 CFR 50.65,
Regulatory Guide 1.160, Rev. 3 and NUMARC 93-01.

Regulatory Position C.1.5. Exception to EDG fast start
tests being performed from "normal standby conditions" as
described in regulatory position C.1. Technical
Specifications and its associated bases will define which
EDG starts are performed from normal standby conditions
(temperature of jacket water and lube 0il systems within
range of keep-warm system) and from hot conditions
(immediately following an engine shutdown). The other EDG
test starts may be performed from jacket water and lube

0il system temperatures within Operability limits.

Regulatory Position C.2.1. Exception to the section

describing EDG reliability. A new criterion is being
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added to the list of EDG reliability failure "Exceptions"
on page 1.9-6. This exception is stated as follows, "A
failure that occurs during a post maintenance test, prior
to declaring the EDGs Operable is not a valid failure,
providing the failure is directly attributable preceding

maintenance activity."

E. Regulatory Position C.2.2: Exception to the regulatory
guidance that "jumpers and other nonstandard
configurations or arrangements should not be used
subsequent to initial equipment startup testing." Non-
standard configurations and arrangements such as jumpers,
lifted leads and connection of data recorder test
connections will be utilized and administratively control
during portions of the 18-month tests specified in

R.G. 1.9, Rev. 3.

F. Regulatory Position C.2.2.6. Exception to regulatory
guidance that the combined LOOP and SIAS testing is
performed in whatever sequence they might occur. Combined

LOOP and SIAS testing will be performed concurrently.

G. Exception to Regulatory Position C.2.2.7, C.2.2.8 and
C.2.2.9. EDG tests of the single largest load reject, full
load reject and, endurance tests will be performed in

accordance with TS 3.8.1.
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H. Exception to Regulatory Positions C.2.2 and C.2.3. Diesel
Generator testing frequency is in accordance with the
requirements of Technical Specification 5.5.18

(Surveillance Frequency Control Program).

Additional References: 8A.8 and 14.2.7.

REGULATORY GUIDE 1.10: Mechanical (Cadweld) Splices in

Reinforcing Bars of Category 1 Concrete
Structures (Revision 1,

January 2, 1973)

RESPONSE

The position of Regulatory Guide 1.10 is accepted with the

following clarifications to Sections 2 and 4.
Section 2:

Prior to casting, some, but not all, mechanical splices are
inspected. An inspector covers the work of more than one crew
and periodic preparation checks are made. Each completed

splice is visually inspected.
Section 4:

A. The terms "horizontal, vertical, and diagonal bars" are
interpreted to apply, respectively, to the following types

of splice position:

1. Horizontal, including 10° to horizontal
2. Vertical, including 10° to vertical
3. Diagonal (45° angle), including 10° to 80°B.
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B. The words "splicing crew" are interpreted to refer to all
members on the project that are actively engaged in
preparing and assembling cadweld mechanical splices at the

final splice location.

C. A sister splice may be substituted for a production splice
when:
1. Cadwelding to dowels which are too short to take a

production splice

2. The responsible quality control engineer, in
conjunction with engineering, determines that the
area of reinforcing is too congested to take a

production splice.

Reference 3.8.1.2, 3.8.1.6, and 3.8.3.2.

REGULATORY GUIDE 1.11: Instrument Lines Penetrating Primary

Reactor Containment (Revision O,

March 10, 1971)

RESPONSE

The position of Regulatory Guide 1.11 is accepted (refer to

subsection 6.2.4). Additional references: 3.1.47 and 7.1.2.14

REGULATORY GUIDE 1.12: Nuclear Power Plant Instrumentation

for Earthquakes (Revision 2,

March 1997)
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RESPONSE

The position of Regulatory Guide 1.12 is accepted, except as

noted below:

A. Force balance accelerometers are provided at select
locations in lieu of triaxial time-history
accelerographs. The force balance accelerometers are
located at design critical points specifically selected
to display significant strain under earthquake
excitation. The force balance accelerometers, recorder,
and trigger makes up the time-history accelerograph as
defined in the "Definitions" of Regulatory Guide 2.12,
Rev. 2. The recorder and seismic trigger are separately
located (at the 140' level of the Control Building,

Unit 1) from the force balance accelerometers.

B. Annunciation to more than one control room at a site, per
Section 7 of Regulatory Guide 1.12, Revision 2, is not
constructive at PVNGS, and an exception is taken to
Section 7. Triggering of the free-field or any
foundation level force balance accelerometer will be
annunciated to the Unit 1 control room. The control
rooms of Unit 2 and 3 will be administratively notified

of the triggering by the Unit 1 control room.

Refer to subsection 3.7.4 and Table 3.2-1 for a description of

the PVNGS instrumentation for earthquakes.

REGULATORY GUIDE 1.13: Fuel Storage Facility Design Bases

(Revision 0, March 10, 1971)
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RESPONSE

The position of Regulatory Guide 1.13 is accepted (refer to
Sections 3.2.2 (Table 3.2-1), 3.5, 3.8, 4.2.5, 9.1 and 9.4, and
11.5.1.2 for descriptions).

REGULATORY GUIDE 1.14: Reactor Coolant Pump Flywheel

Integrity (Revision 0,

October 27, 1971)
RESPONSE

Refer to 5.1.4 and 5.4.1.

REGULATORY GUIDE 1.15: Testing of Reinforcing Bars for

Category I Concrete Structures

(Revision 1, December 28, 1972)
RESPONSE

The position of Regulatory Guide 1.15 is accepted (refer to

section 3.8).

REGULATORY GUIDE 1.16: Reporting of Operating Information

(Revision 1, October 1973)
RESPONSE

The guidance in Regulatory Guide 1.16, Revision 1, for
reporting operating information has been superseded by changes
to NRC regulations and PVNGS Technical Specifications and
Technical Requirements Manual (TRM) (the TRM contains reporting
requirements that were relocated from the Technical

Specifications). Therefore, reporting of operating information
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will be in accordance with current NRC regulations and PVNGS

Technical Specifications and TRM.

REGULATORY GUIDE 1.17: Protection of Nuclear Power Plants

Against Industrial Sabotage

(Revision 1, June 1973)
RESPONSE

The position of Regulatory Guide 1.17 is accepted with the
following exception to ANSI N18.17-1973 regarding employee

screening.

Section 4.3 of ANSI N18.17-1973 addresses employee screening.
Section 4.3 has become obsolete with the promulgation of
10CFR73.56, "Personnel Access Authorization Requirements for
Nuclear Power Plants." APS complies with the requirements of
10CFR73.56 as described in the PVNGS Security Plan, rather
than Section 4.3 of ANSI N18.17-1973. Reference 13.6.2.

REGULATORY GUIDE 1.18: Structural Acceptance Test for

Concrete Primary Reactor Containments

(Revision 1, December 28, 1972)
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RESPONSE

Regulatory Guide 1.18 established a systematic approach to

testing wherein quantitative information is obtained concerning

structural response to pressurization. The following

interpretations of Regulatory Guide 1.18 are provided:

A.

Position C.2

The number and distribution of measuring points for
monitoring radial deflection is selected so that the as-
built condition can be considered in the assessment of
roundup, buttress-shell interaction, and general shell
response. Measurements are made at points similar to
those shown in Chapter 9 of BC-TOP-5-A. However, to
obtain the most significant data, the measuring point
locations may be changed to those where the as-built
containment is at the limit of tolerances if such points
exist. Accordingly, an arbitrary selection of measurement

points is not intended.
Position C.5

This containment structure is not a prototype. Therefore,

this paragraph is not applicable.
Position C.9

Structural integrity testing is scheduled for periods when
extremely inclement weather is not forecast. Should,
despite the forecast, snow, heavy rain, or strong wind
occur during the test, the test results will be considered

valid unless there is evidence to indicate otherwise.
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Position C.10

Any test will be continued, without a restart at
atmospheric pressure, unless the structural response

deviates significantly from that expected.
Position C.12

A description of structural tests will be submitted at a
time to permit suitable review. Paragraph 3.8.1.7.1
provides a general description of the planned tests.
Information on previous structural testing is contained in

Chapter 9 of BC-TOP-5-A.
Appendix A

The containment has no prototypal features. Therefore,

this appendix is not applicable.

Reference 3.8.1.7.1, 3.8.1.2.3, 14.2.7, and 14A.4.

REGULATORY GUIDE 1.19: Nondestructive Examination of Primary

Containment Liner Welds (Revision 1,

August 11, 1972)

RESPONSE

Nondestructive examination of primary containment liner welds

is conducted in accordance with the procedures described in

Regulatory Guide 1.19 except as noted herein.

Position C.1l.b

Where radiography is not feasible, the full-length of the

liner seam weld is examined by the magnetic particle or
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liquid penetrant method in accordance with the methods and
techniques of Section V of the ASME Boiler and Pressure
Vessel Code. Since surface examination by the magnetic
particle method is permitted by the Regulatory Guide 1.19,
the liquid penetrant method is specified as an alternative
since the two methods are considered comparable by ASME
Section III, Division 1, 1974 Edition and Summer 1974
Addenda.

B. Position C.2.a

All welds in penetrations, airlocks, and access openings
not backed by concrete are fully examined in accordance
with NE 5200 of Section III, Division 1, 1974 Edition of
the ASME Boiler and Pressure Vessel Code, Summer 1974
Addenda.

C. Position C.7

Acceptance standards for radiography, magnetic particle,
and ligquid penetrant examination are specified in NE 5300
of Section III, Division 1, 1974 Edition of the ASME

Boiler and Pressure Vessel Code, Summer 1974 Addenda.
D. Positions C.8 and C.9

These procedures are complied with except as noted in the

preceding paragraphs.

Reference 3.8.1.2.3 and 3.8.1.6.7.4.
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REGULATORY GUIDE 1.20: Vibration Measurements on Reactor

Internals (Revision O,

December 29, 1971)
RESPONSE

Refer to 3.9.2.4, 14.2.7, and 14A.3.

REGULATORY GUIDE 1.21: Measuring, Evaluating, and Reporting

Radioactivity in Solid Wastes and
Releases of Radiocactive Materials in
Liquid and Gaseous Effluents from
Light-Water-Cooled Nuclear Power
Plants (Revision 1, June 1974)

RESPONSE

The position of Regulatory Guide 1.21 is accepted (refer to
section 11.5). Additional references: 4.2.5, 9.3.2.1, 12.3.4,
and 12.5.1.3.

REGULATORY GUIDE 1.22: Periodic Testing of Protection System

Actuation Functions (Revision O,

February 17, 1972)
RESPONSE

The position of Regulatory Guide 1.22 is accepted (refer to
subsections 7.1.2 and 8.3.1). Also see 7.2.1.1.9, 7.2.2.3.3,
7.3.1, 7.3.2.3.3, and 7.3.5.1.17.

REGULATORY GUIDE 1.23: Onsite Meteorological Programs

(Revision 0, February 17, 1972)
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RESPONSE

The position of Regulatory Guide 1.23 is accepted (refer to

section 2.3). Additional references: 18.III.A.1.1.

REGULATORY GUIDE 1.24: Assumptions Used for Evaluating the

Potential Radiological Consequences of
a Pressurized Water Reactor
Radioactive Gas Storage Tank Failure

(Revision 0, March 23, 1972)
RESPONSE

The position of Regulatory Guide 1.24 is accepted (refer to

section 15.7 and 5.1.4).

REGULATORY GUIDE 1.25: Assumptions Used for Evaluating the

Potential Radiological Consequences of
a Fuel Handling Accident in the Fuel
Handling and Storage Facility for
Boiling and Pressurized Water Reactors

(Revision 0, March 23, 1972)

RESPONSE

PVNGS deviates from Regulatory Guide 1.25 to allow use of 'peak
assembly average fuel pin pressure is < 1200 psig' in place of
'maximum fuel rod pressurization is 1200 psig'. This approach
allows a few fuel rods to exceed the 1200 psig maximum
pressurization while still maintaining the conservative iodine

DF value specified by Regulatory Guide 1.25. This deviation 1is
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acceptable due to the overall conservatisms associated with
analyzing the fuel handling accident. This deviation can not
be used for fuel that incorporates zirconium diboride pellet

coatings (i.e., integrated fuel burnable absorber (IFBA)).

Refer to section 15.7, 1.9.2.4.5, and 9.1.4.06.

REGULATORY GUIDE 1.26: Quality Group Classification and

Standards for Water, Steam and
Radioactive-Waste-Containing
Components of Nuclear Power Plants

(Revision 1, September 1974)
RESPONSE

For operational phase activities, PVNGS identifies
conformance to the regulatory positions of Regulatory
Guide 1.26 (including any exceptions or clarifications)

in the PVNGS Operations Quality Assurance Program

Description.
REGULATORY GUIDE 1.27: Ultimate Heat Sink for Nuclear Power
Plants (Revision 2, January 1976)
RESPONSE

The position of Regulatory Guide 1.27 is accepted (refer to
subsections 9.2.5, 9.1.3, 9.2.1.1, and 3.1.40).

REGULATORY GUIDE 1.28: Quality Assurance Program Requirements

(Design and Construction)
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RESPONSE

For operational phase activities, PVNGS identifies conformance
to the regulatory positions of Regulatory Guide 1.28 (including
any exceptions or clarifications) in the PVNGS Operations

Quality Assurance Program Description.

REGULATORY GUIDE 1.29: Seismic Design Classification

RESPONSE

For operational phase activities, PVNGS identifies conformance
to the regulatory positions of Regulatory Guide 1.29 (including
any exceptions or clarifications) in the PVNGS Operations

Quality Assurance Program Description.

REGULATORY GUIDE 1.31: Control of Ferrite Content in

Stainless Steel Weld Metal
(Revision 3, April 1978)

RESPONSE

The recommendations of Regulatory Guide 1.31 are followed for

non-NSSS ESF components except as noted below:

The delta-ferrite determination method specified in Part C is
not met. Austenitic stainless steel welding filler materials
used in the fabrication and installation of ASME Section III,
Class 1, 2, and 3 components are controlled to deposit from 8
to 25% delta-ferrite except for 309 and 309L welding filler
materials which are controlled to deposit from 5 to 15% delta-
ferrite and are used when welding carbon or low alloy steel to

austenitic stainless steel. Welding filler material 309L is
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used further for the overlay deposit on the carbon or low alloy
steel component nozzles or connecting pipe when postweld
treatment is required. Meaningful control of delta-ferrite
content is based on chemical analysis of the welding filler
material to assure that there is an adequate margin above the
minimum required to prevent fissuring. Delta-ferrite content
of procedure qualification welds is determined by chemical
analysis in accordance with ASME Code, Section III, Division 1,
1974 Edition, Paragraph NB-2433, instead of by magnetic
measurement devices called for in Paragraph C.1. Since
austenitic stainless steel welding materials are controlled to
deposit 8 to 25% delta-ferrite based on chemistry, except for
309 and 309L welding materials, which are controlled to deposit
5 to 15% delta-ferrite based on chemistry, magnetic measurement
of production welds required by Paragraph C.1 is not necessary
to assure satisfactory delta-ferrite content. Reference 5.1.4,
5.1.5, 5.4.7, 5.2.3, 4.2.1, 4.2.5, 6.3.1, 6.1.1.1.4, 6.5.2.8,
9.1.4.6, 9.3.4, and 10.3.6.2.

REGULATORY GUIDE 1.32: Use of IEEE STD 308-1971, Criteria for

Class 1E Electrical Systems for
Nuclear Power Generating Stations

(Revision 0, August 11, 1972)
RESPONSE

The position of Regulatory Guide 1.32 is accepted (refer to
subsections 8.2.1.3 and 8.3.1). In addition, for a discussion
of compliance with IEEE Standard 308-1974, refer to

section 8.3.
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REGULATORY GUIDE 1.33: Quality Assurance Program Requirements

(Operation)
RESPONSE

For operational phase activities, PVNGS identifies conformance
to the regulatory positions of Regulatory Guide 1.33 (including
any exceptions or clarifications) in the PVNGS Operations

Quality Assurance Program Description.

REGULATORY GUIDE 1.34: Control of Electroslag Weld Properties

(Revision 0, December 28, 1972)
RESPONSE

Refer to 5.2.3.3.2.2. Additional references: 4.2.5, 5.1.4, and
5.4.7.1.

REGULATORY GUIDE 1.35: Inservice Inspection of Ungrouted

Tendons in Prestressed Concrete
Containment Structures (Revision 1,

June 1974)
RESPONSE

The inservice inspection requirements and positions described
in Regulatory Guide 1.35 are now covered by ASME Code

Section XI, Subsection IWL, 1992 Edition with the 1992 Addenda,
as modified and supplemented by 10 CFR 50.55a. The design
considerations discussed in this regulatory guide shall remain

applicable.

June 2017 1.8-20 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC
REGULATORY GUIDES

The reportable conditions are detailed in 10 CFR 50.55a do not
require prompt notification as described in Regulatory

Guide 1.16, Regulatory Position c.2.a. In addition to the ISI
Summary Report requirements described in 10 CFR 50.55a, any
reportable condition detected during surveillance testing and
inservice inspections shall be reported to the NRC as described

in the PVNGS Technical Requirements Manual.

REGULATORY GUIDE 1.36: Nonmetallic Thermal Insulation for

Austenitic Stainless Steel

(Revision 0, February 23, 1973)
RESPONSE

The position of Regulatory Guide 1.36 is accepted (refer to
section 6.1). Also see 5.2.3.2.3. Additional References:
6.3.1, 6.5.2, 4.2.5, 5.1.4, 5.1.5, 5.4.7, 5.2.3.4.1.2.2, and
9.3.4.

REGULATORY GUIDE 1.37: Quality Assurance Requirements for

Cleaning of Fluid Systems and
Associated Components of Water-Cooled

Nuclear Power Plants
RESPONSE

For operational phase activities, PVNGS identifies conformance
to the regulatory positions of Regulatory Guide 1.37 (including
any exceptions or clarifications) in the PVNGS Operations

Quality Assurance Program Description.
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REGULATORY GUIDE 1.40: Qualification Tests of Continuous-Duty

Motors Installed Inside the Containment
of Water-Cooled Nuclear Power Plants

(Revision 0, March 16, 1973)
RESPONSE

Regulatory Guide 1.40 is not applicable to PVNGS as there are
no safety-related, continuous-duty motors installed inside the
containment. Reference 3.11.2, 7.1.2.18, 8.3.1.2.2.9, and
8.3.2.2.1.8.

REGULATORY GUIDE 1.41: Preoperational Testing of Redundant

Onsite Electric Power Systems to
Verify Proper Load Group Assignments

(Revision 0, March 1o, 1973)
RESPONSE

The position of Regulatory Guide 1.41 is accepted (refer to
subsection 8.3.1 and section 14.2). Additional References:

8.3.2.2.1.9 and 14A.19.

REGULATORY GUIDE 1.42: Withdrawn.

REGULATORY GUIDE 1.43: Control of Stainless Steel Weld

Cladding of Low-Alloy Steel Components
(Revision 0, May 1973)

RESPONSE

For ASME Section III, Class 1, 2, and 3 components, the

restrictions of Paragraph C.l.a of Regulatory Guide 1.43 are
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observed. The remaining requirements of Regulatory Guide 1.43
are complied with when "high-heat-input" welding processes such
as submerged-arc welding (SAW) and gas metal-arc welding (GMAW)
are used by Bechtel suppliers to clad SA-508, Class 2 forgings
or to plate material of equivalent composition. Regulatory
Guide 1.43 is not complied with when "low-heat-input" welding
processes such as shielded metal-arc welding (SMAW) and gas
tungsten-arc welding (GTAW) are used in the field by Bechtel or
Bechtel subcontractors to clad completed welds and adjacent
SA-508, Class 2 material during installation. It is noted in
Part B of Regulatory Guide 1.43 that underclad cracking has not
been observed in SA-508, Class 2 material welded with the "low-

heat-input" processes.

(Also see 5.2.3.3.2.1.) Additional references: 4.2.5 and
5.1.4.
REGULATORY GUIDE 1.44: Control of the Use of Sensitized

Stainless Steel (Revision 0, May 1973)

RESPONSE

Refer to 5.2.3.4.1.1.1 for components within the C-E scope of
supply. Additional references: 4.2.5, 5.1.4, 5.1.5, 5.4.7,
6.1.1.1.3.1, 6.3.1, 6.5.2, 9.1.4.6, 9.3.4, and 10.3.6.2.

For components within the Bechtel scope of supply, the position
of Regulatory Guide 1.44 is accepted, except as indicated

below:

Additional tests specified in Paragraph C.3 of Regulatory

Guide 1.44 to verify the nonsensitization of the material will
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not be performed for each different heat treatment practice and
each material heat. All austenitic stainless steels are
furnished in accordance with applicable ASME or ASTM material
specifications. Testing to determine susceptibility to
intergranular attack is performed when required by the ASME or
ASTM material specification. Austenitic stainless steel
exposed to temperatures in the range of 800 to 1500F during hot
forming are solution heat-treated in accordance with the ASME
or ASTM material specification after completion of hot forming.
Certified materials test reports are checked upon receipt of
the material to ensure that all requirements of the material

specification have been met.

Intergranular corrosion testing specified in Paragraph C.6 of

Regulatory Guide 1.44 is not performed on a routine basis.

Welding practices are controlled to avoid severe sensitization

as follows:
A. Weld Heat Input

Weld heat input is controlled during field installation
by using SMAW and GTAW processes only, and limiting the
size of electrodes for each process to 5/32 inch and

1/8 inch diameter maximum, respectively.

In addition to the above two processes, suppliers and
subcontractors are permitted to use automatic
submerged-arc welding (ASAW) and GMAW. When ASAW or
GMAW is used, or SMAW or GTAW is used with electrodes

larger than those specified above, testing in
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accordance with ASTM A262, Practice A or E, is required

unless welding is followed by solution heat treatment.
B. Interpass Temperature

The interpass temperature is controlled to not exceed

350F.
C. Carbon Content

Susceptibility to sensitization is reduced
significantly by selecting material with the lowest

reported carbon content.
D. Solution Heat Treatment

Solution heat treatment in accordance with the material
specification, although not required after welding, is

permitted in order to avoid severe sensitization.

Severe sensitization is avoided by not permitting heat
treatment in the temperature range of 800 to 1500F following
welding. This requires a special technique when welding
stainless safe ends (transition pieces) to carbon or low alloy
steel component nozzles or piping. Specifically, a low carbon
steel or Inconel weld overlay 1is deposited on the component and
the component is postweld heat-treated. Following final
postweld heat treatment of the component, the stainless steel
safe end is welded to the weld overlay using welding materials

to match the overlay.

Since severe sensitization is avoided, testing to determine

susceptibility to intergranular attack is not performed.
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REGULATORY GUIDE 1.45: Reactor Coolant Pressure Boundary

Leakage Detection Systems (Revision 0,

May 1973)

RESPONSE

The position of Regulatory Guide is accepted, except for the

following:

A.

Position C.5 states that each method of detection should
have the capability of detecting leak rates of 1 gpm
within 1 hour. The airborne particulate and airborne
gaseous monitoring methods are capable of identifying
leakage conditions, but are not used for quantifying
that leakage. Procedures are available that instruct
operators to perform a water inventory balance upon
alarm or increasing trend of activity (refer to
subsection 5.2.5). Additional references: 5.1.4, 5.1.5,

5A.3, 9A.34, 11.5.1.1.1, and 11.5.2.1.3.13.

Position C.4 states that the methods used to detect
reactor coolant pressure boundary (RCPB) leakage to
connecting systems "should include radiocactivity
monitoring and indicators to show abnormal water levels
or flow in the affected area." As described in
subsection 5.2.5.4, leakage past two shutdown cooling
isolation valves in series would discharge through the
Low Temperature Over-Pressure (LTOP) safety relief
valves in the containment recirculation sumps. Given
the capacity of the recirculation sump, this leakage

would not be detected by level monitoring
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instrumentation in the radwaste sumps. As an
alternative to Position C.4, small leakage through this
pathway would be detected by radiation monitoring and
periodic RCS water inventory balance, not by level or
flow indication. This is conservative because, unless
such leakage could be quantified locally by containment
entry, the leak rate would be applied to the
unidentified leakage limit as opposed to the less
restrictive identified leakage limit. In addition, a
temperature indicator in the recirculation sump provides

indication of large-scale leakage.

REGULATORY GUIDE 1.46: Protection Against Pipe Whip Inside

Containment (Revision 0, May, 1973)
RESPONSE

Except as discussed below, protection against pipe whip inside
the containment complies with Regulatory Guide 1.46. (For

additional information refer to Section 3.6.2.1.1.2).
A. Position C.1.b

Intermediate break locations between terminal ends are
postulated to occur at weld joints where the piping
incorporates a fitting, valve, or welded attachment
where the following are met (as specified in NRC Branch

Technical Position MEB 3-1):

1. The stress range Sn exceeds 2.4 Sm, where Sm is
the design stress intensity as defined in

Section III of the ASME Code, or
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The stress range S, as calculated by Equation 10

of Paragraph NB-3653 exceeds 2.4 S, and the
stresses computed by Equations 12 and 13 of

Paragraph NB-3653 are greater than 2.4 S,, or

If fatigue analysis is performed, any intermediate
location between terminal ends where the
cumulative usage factor under loading associated
with operational plant conditions and an operating
basis earthquake (OBE) exceed 0.1 of the code
allowable.

B. Position C.2.b

Intermediate break locations between terminal ends are

selected where either the circumferential or

longitudinal stress associated with specified seismic

events and operational plant conditions exceeds 0.8

(1.2Sy, + Sa) 1in accordance with NRC Branch Technical

Position MEB 3-1. Also see 3.6.2.5.2.1.

C. Position C.3

June 2017

Circumferential breaks are not postulated at
locations where circumferential stress range is at
least one and one-half times the axial stress
range in accordance with NRC Branch Technical

Position MEB 3-1.

Longitudinal breaks are not postulated at
locations where axial stress range is at least one

and one-half times the circumferential stress
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range 1n accordance with NRC Branch Technical

Position MEB 3-1.

Reference 3.8.1.2.3, 3.8.3.2.2, 4.2.5, 5.1.4, 5.4.7.1,
and 6.3.1.3.

REGULATORY GUIDE 1.47: Bypassed and Inoperable Status

Indication for Nuclear-Power Plant

Safety Systems (Revision 0, May 1973)
RESPONSE

Refer to section 7.5 and 7.1.2.19. Additional references:
3.11.4, 5.1.4, 7.1.1.3, 7.1.2.19, 8.3.1.2.2.11, and
8.3.2.2.1.10.

REGULATORY GUIDE 1.48: Design Limits and Loading Combinations

for Seismic Category I Fluid System
Components (Revision 0, May 1973)

RESPONSE

The position of Regulatory Guide 1.48 is accepted with the

following interpretations:
A. Load Combinations

Since neither the code (ASME Section III) nor
Regulatory Guide 1.48 are explicit with regard to
delineation of the actual loads to be combined under
each plant operating condition, a position has been

developed (refer to tables 3.9-5 and 3.9-6) which
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reflects the intent of both the code and Regulatory
Guide 1.48.

B. Stress Limits

ASME Section III, Code Cases 1606-1, 1607-1, 1635-1,
and 1636-1, are utilized to establish stress limits for
Class 2 and 3 components as an alternate to Regulatory

Guide 1.48.
C. Operability

Regulatory Guide 1.48 requires that the operability of
safety-related components be demonstrated without
specifying how this shall be accomplished. This FSAR
addresses in detail the methods used to ensure the
operability of the safety-related components (refer to

section 3.9). Also see CESSAR Section 1.8.

Additional references: 3.10.3, 4.2.5, 5.1.4, 5.4.7,
©6.3.1.3, and 9.3.4.6.

REGULATORY GUIDE 1.49: Power Levels of Nuclear Power Plants

(Revision 1, December 1973)
RESPONSE

Refer to section 1.1.4.

REGULATORY GUIDE 1.50: Control of Preheat Temperature for

Welding of Low-Alloy Steel
(Revision 0, May 1973)
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Refer to section 5.2.3.3.2.1. Additional references: 4.2.5,

5.1.4,

5.4.7.1, and 10.3.6.2.

In addition, for Bechtel and Bechtel suppliers the preheat for

welding of low alloy steel is controlled in accordance with

Regulatory Guide 1.50, except as described below:

A.

Position C.l.a is complied with when impact testing, in
accordance with ASME Boiler and Pressure Vessel Code,

Section III, Subarticle 2300, is required.

The maximum interpass temperature shall be 500F unless
otherwise specified. When impact testing is not
required, specification of a maximum interpass
temperature in the welding procedure is not necessary
in order to assure that the required mechanical
properties are met. The minimum preheat temperatures
of Appendix D of section III of the ASME Boiler and
Pressure Vessel Code are required to be et regardless

of whether impact testing is required or not.

Position C.1l.b is not complied with since the welding
procedure qualification of Section III and Section IX
of the ASME Code are considered to be more than

adequate.

Compliance with Position C.Z2 is not necessary for any

Class 1, 2, or 3 component within the Bechtel scope of

supply.
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Current usage of low alloy steel in piping, pumps, and
valves is minimal and is normally limited to Class 3
construction. When low alloy steel piping, pumps, and
valves are used, preheat is maintained until welding 1is
complete, but not until postweld heat treatment (PWHT)
is performed, since the conditions which cause delayed
cracking in the weld or heat affected zone (HAZ) are
not present. Liquid penetrant or magnetic particle
examination required by ASME Section III, Division 1,
is capable of detecting cold cracking and this
examination is required by ASME Section IITI,

Division 1, to be performed after postweld heat

treatment.

Experience has shown that delayed cracking due to
hydrogen embrittlement is not a problem when the
surface to be welded is dry. The preheat temperatures
of Appendix D of ASME Section III, Division 1, are
maintained during welding and low hydrogen electrodes
are used which are packaged and stored so that the very
low moisture contents are maintained until the

electrodes are consumed.

D. Position C.4 is complied with when the positions stated

in C above and section 5.2.3.3.2.1 are not met.

REGULATORY GUIDE 1.51: Withdrawn. Now covered by ASME Code

Section XI. Refer to section 6.6.
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REGULATORY GUIDE 1.52: Design, Testing, and Maintenance

Criteria for Post Accident
Engineered-Safety-Feature Atmosphere
Cleanup System Air Filtration and
Adsorption Units of Light-Water-Cooled
Nuclear Power Plants.

(Revision 2, March 1978)
RESPONSE

Regulatory Guide 1.52 applies to the control room essential
ventilation system and the fuel building essential ventilation

system.

Exceptions are taken to applicable portions of Regulatory

Guide 1.52 in response to NRC Generic Letter 83-13,
Clarification of Surveillance requirements for HEPA Filters and
Charcoal Adsorber Units in Standard Technical Specifications of
ESF Cleanup Systems, and NRC Generic Letter 99-02, Laboratory
Testing of Nuclear-Grade Activated Charcoal

(APS Letter #102-04373). Exception to applicable portions of
Regulatory Guide 1.52 is taken in reference to using

ANSTI N509-1980 in place of ANSI N509-1976 and using ANSI

N510 1980 in place of ANSI N510-1975.

Except as indicated below, including the general exception
statements above, the design, testing and maintenance criteria
for the above mentioned essential ventilation systems, commonly
referred to as nuclear air treatment systems (NATS), comply

with Regulatory Guide 1.52, Revision 2, March 1978.
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A. Position C.1l.b

For the control room essential ventilation system

(CREVS), the postulated DBA is the design basis LOCA.

For the fuel building essential ventilation system
operating in the fuel building essential ventilation
actuation signal (FBEVAS) mode as the fuel building
essential ventilation system (FBEVS), the postulated
DBA is the design basis fuel handling accident.

For the fuel building essential ventilation system
operating in the safety injection actuation signal
(SIAS) mode as the pump room exhaust air cleanup system

(PREACS), the postulated DBA is the design basis LOCA.
B. Position C.2.a

For the control building essential ventilation system,
no mist eliminator nor electric heater is required
upstream of the filters to limit relative humidity.
Only approximately 4% of the total system capacity is
drawn in from outside. The remaining fraction is
recirculated air from the main control room, which is
controlled to a relative humidity below 50% and thus

the return air is below 70%.

For the fuel building essential ventilation system,
demisters are not provided. Due to the low air

velocity, water is not carried in the air stream.
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C. Position C.2.c

The drain lines from the fuel building and auxiliary
building essential air filtration units, and from the
control building essential air handling units, are
designated as Quality Class R and Seismic Category IX.
An evaluation of these drain lines has identified that
they are structurally equivalent to Seismic Category I
and will maintain their structural integrity during and

after a safe shutdown earthquake.
D. Position C.2.d

No significant pressure surges are foreseen for these
systems during or following the postulated DBAs; thus,

no special protective devices are needed.
E. Position C.2.f

The particulate filter banks of the control room
nuclear air treatment system are arranged 5 wide by 6
high. A floor has been installed between the third and
fourth level of the filters.

F. Position C.2.g

There are no Class 1E alarms associated with the
control room and fuel building essential ventilation
systems nor are there any recorders for pressure drops

or flowrates.

June 2017 1.8-35 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC
REGULATORY GUIDES

Alarm status information is, however, logged in the
plant computer. The annunciated and alarm status
information is available in the main control room via
the alarm display/computer log for pertinent pressure
drops in these systems. The alarm is both visual and
audible and no operator action is required to retrieve

the alarm status from the computer.

Pertinent pressure drops are measured (AP indicators)
across each section of the filter unit and across the
entire filter unit itself. Both high- and low-pressure
drop alarms are generated and provided in the main
control room. A high-pressure drop alarm is indicative
of high filter loading. A low-pressure drop alarm is
indicative of a zero or low flow condition. Since the
filter unit blower and blower motor are single speed
devices, operation of the unit with no alarms present
indicates delivery of rated flow to the filter unit.

Pressure drop information is also indicated locally.
G. Position C.2.j

The filter unit Curie loading following a postulated
DBA will consist mostly of short-lived isotopes.

Credit will be taken for decay time to achieve
permissible handling levels prior to workers removing
components. Consequently, filter trains are not
designed for intact removal. The charcoal adsorber
section is designed to keep operator exposure as low as

reasonably achievable during charcoal bed replacement.
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The change out process involves only a few operator

actions for hookup.
H. Position C.3.e

Upstream mounting of filters may be employed in some
cases. Corrosion-resistant steel or carbon steel
coated with inorganic nuclear grade paint will be used
for construction of filter and adsorber mounting

frames.
I. Position C.3.1

The activated carbon, when new, will be provided to
meet the requirements of Regulatory Guide 1.52,
Revision 2, March 1978, except using the physical
property specifications of Table 5.1 of ANSI N509-1980
in place of Table 5.1 of ANSI N509-1976.

Additionally, for optimum service life, the new carbon
should exhibit a penetration less than 1.0% when tested
in accordance with ASTM D3803-1989. (In response to
NRC Generic Letter 99-02, APS Letter #102-04373).

J. Position C.3.k

There are no ESF filter units where the carbon bed
temperature can exceed 200F following a postulated DBA

as a result of loss of air flow.
K. Position C.3.0

Air straightening devices are installed only if tests
indicate that uniform air flow distribution is not

achieved.
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L. Position C.4.a

Vacuum breakers would be of minimal assistance in
opening doors to units during fan operation. The use

of vacuum breakers creates potential leakage paths.

Units which operate at higher pressure than external
pressures; i.e., push-through units, do not require

vacuum breakers.
M. Position C.4.b

Accessibility for ease of maintenance is provided by
removing opposing filters in opposite directions. The
standard suggested distance of 3 feet plus length of

component for removal of filters is met.
N. Position C.4.c

Piping associated with manifolding could result in
plate-out of components of the sampled gas stream,
leading to erroneous test results. The test probes are
located in readily accessible locations with a minimum

of piping, but are not manifolded.
0. Position C.4.d

Each atmosphere cleanup train will be operated per the
required Surveillance Frequency listed in the
Surveillance Frequency Control Program. There is not
expected to be any moisture buildup on the absorbers

and HEPA filters due to the low humidity at PVNGS.
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P. Position C.5.a

Visual inspection of the ESF atmospheric cleanup system
and all associated components will be done in
accordance with Position C.5.a of Regulatory

Guide 1.52, Revision 2, and using ANSI N510-1980 in
place of ANSI N510-1975.

However, inspection criteria specific to each system
will be developed to accommodate the uniqueness of each

system.
0. Position C.5.b

The air flow distribution test for the HEPA filter and
iodine adsorbers will be tested in accordance with

ANSI N510-1980 in place of ANSI Ns510-1975.
R. Position C.5.c

The in-place DOP test for HEPA filters will be done in
accordance with Position C.5.c of Regulatory

Guide 1.52, Revision 2, and using ANSI N510-1980 in
place of ANSI N510-1975.

In-place filter testing will not be performed following
painting, fire, or chemical release in a ventilation
zone communicating with the system unless it has been
evaluated that the event had the potential to adversely
affect the integrity of the filters.

The in-place testing penetration acceptance criterion
for penetration will be less than or equal to 1.0% in

place of 0.05%. (Reference NRC Generic Letter 83-13).
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If not removed during welding activities, the filters
and adsorber section will be protected/isolated from

the affects of the process.

Silicone sealant may be used to seal electrical and
piping penetrations into filter housings. Use of
silicone sealants will be within the manufacturer's

recommended guidelines.
S. Position C.5.d

The activated carbon adsorber section will be leak-
tested in accordance with Position C.5.d of Regulatory
Guide 1.52, Revision 2, March 1978, and using ANSI
N510-1980 in place of ANSI N510-1975.

The in-place testing penetration acceptance criterion
for penetration will be less than or equal to 1.0% in

place of 0.05%. (Reference NRC Generic Letter 83-13).

Airflow through the unit will not be maintained to

remove the residual refrigerant gas.

In-place filter testing will not be performed following
painting, fire, or chemical release in a ventilation
zone communicating with the system or following the
removal of adsorber carbon samples unless it has been
evaluated that the event had the potential to adversely
afect the integrity of the filters.

T. Position C.6.a

The laboratory testing criteria for testing a

representative carbon absorber sample will be in
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accordance with ASTM D3803-1989, using a temperature of

30°C and 70% relative humidity. Test acceptance
criteria is derived by using the assigned activated
carbon decontamination efficiency of 95% for organic
iodide per Regulatory Guide 1.52, Revision 2,

March 1978, Table 2, and imposing a safety factor of 2.
This results in the test acceptance criteria of a
methyl iodide penetration of less than or equal to
2.5%. (In response to NRC Generic Letter 99-02, APS
Letter #102-04373).

New activated carbon will meet the physical property
specifications given in Table 5.1 of ANSI N509-1980, in
place of Table 5.1 if ANSI N509-1976.

U. Position C.6.b

The number of samplers (sample stations) is not
sufficient to last throughout the expected adsorbent
life. Therefore, when depleted, they will be refilled
from a composite sample taken from the absorber by

means of a grain-thieving device.

The design of the samplers should be in accordance with
the provisions of Appendix A of ANSI N509-1980 in place
of ANSI N509-1976.

A representative carbon sample of the adsorber will be
obtained in accordance with Regulatory Position C.6.b
of Regulatory Guide 1.52, Revision 2, March 1978, using
Appendix A of ANSI N509-1980 in place of Appendix A of

ANSTI N509-1976. However, a thieving device other than
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a slotted tube sampler may be used when extracting

carbon from the absorber section.

Laboratory tests of representative samples will be

conducted in accordance with ASTM D3803-1989, using a

temperature of 30°C and 70% relative humidity (In
response to NRC Generic Letter 99-02, APS

Letter #102-04373). As such, the representative sample
media will not experience the test gas flow in the same
direction as the flow during service conditions, as it
will have been homogeneously mixed and fed into the
test appratus. Therefore, it will be taken out of its
orginal test canister (or, thieved directly from the
absorber bed) and transferred into an airtight
container until at which time it is prepared for the

laboratory test.

The activated carbon adsorber section should be
replaced with new unused activated carbon meeting the
physical property specifications of Table 5.1 of ANSI
N509-1980 in place of Table 5.1 of ANSI N509-1976 if
(1) laboratory test results indicate a methyl iodide
penetration greater than 2.5%, or (2) no representative

sample is available for testing.
V. Table 2

The laboratory testing criteria for testing a
representative carbon adsorber sample will be in

accordance with ASTM D3803-1989, using a temperature of

30°C and 70% relative humidity. Test acceptance
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criteria is derived by using the assigned activated
carbon decontamination efficiency of 95% for organic
iodide, per Regulatory Guide 1.52, Revision 2,

March 1978, Table 2, and imposing a safety factor of 2
on such effciency. This results in the test acceptance
criteria of a methyl iodide penetration of less than or
equal to 2.5%. (In response to NRC Generic

Letter 99-02, APS Letter #102-04373).

The activated carbon, when new, will be provided to
meet the requirements of Regulatory Guide 1.52,
Revision 2, March 1978, except using the physical
property specifications of Table 5.1 of ANSI N509-1980
in place of Table 5.1 of ANSI N509-1976. Additionally,
for optimum service life, the new carbon should exhibit
a penetration less than 1.0% when tested in accordance
with ASTM D3803-1989. (In response to NRC Generic
Letter 99-02, APS Letter #102-04373).

Testing of adsorber samples should be performed

(1) initially, (2) once every refueling cycle, (3) when
certain events occur and have been evaluated that it
could adversely affect the ability of the carbon to
perform its intended function, and (4) following a
defined period of continuous essential or ESF system
operation. (In response to NRC Generic Letter 99-02,

APS Letter #102-04373).

References: 3.4, 3.6, 6.4, 6.5.1, 6A.6, 9.4.5.2.2.1,
9.B.3.1, Table 9.B.3-1, 12.3.3.3, 14.2.7, 14B, and
18.I1II.
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REGULATORY GUIDE 1.53: Application of the Single Failure

Criterion to Nuclear Power Plant
Protection Systems (Revision O,

June 1973)
RESPONSE

The position of Regulatory Guide 1.53 is accepted (refer to
section 7.1.2). Additional references: 7.3.5.1.18, 6.3.1.3,
8.3.1.2.2.12, and 8.3.2.2.1.11.

REGULATORY GUIDE 1.54: Quality Assurance Requirements for

Protective Coatings Applied to
Water-Cooled Nuclear Power Plants

RESPONSE

PVNGS identifies conformance to the regulatory positions of
Regulatory Guide 1.54 (including any exceptions or
clarifications) in the PVNGS Operations Quality Assurance

Program Description.

REGULATORY GUIDE 1.55: Concrete Placement in Category I

Structures (Revision 0, June 1973)
RESPONSE

Except as discussed below, concrete is placed in Category I

structures in accordance with Regulatory Guide 1.55.

Creep tests are normally performed on prestressed structures

only. Loss of prestress through creep is not applicable to
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nonprestressed structures. Reference section 3.8.1.2.3,

3.8.1.6, and 3.8.3.2.2.

REGULATORY GUIDE 1.56:

RESPONSE

Not applicable.

REGULATORY GUIDE 1.57:

RESPONSE

Maintenance of Water Purity in Boiling

Water Reactors (Revision 0, June 1973)

Design Limits and Loading Combinations
for Metal Primary Reactor Containment
System Components (Revision O,

June 1973)

Not applicable. Each PVNGS unit utilizes a prestressed

concrete primary containment.

REGULATORY GUIDE 1.59:

RESPONSE

Design Basis Floods for Nuclear Power

Plants (Revision 2, August 1977)

The position of Regulatory Guide 1.59 is accepted (refer to

subsection 2.4.2). Additional reference: 3.8.1.2.3.

REGULATORY GUIDE 1.60:

June 2017

Design Response Spectra for Seismic
Design of Nuclear Power Plants

(Revision 1, December 1973)
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RESPONSE

The position of Regulatory Guide 1.60 is accepted (refer to
subsection 3.7.1). Additional references: 2.5.2.6, 2A.5,
3.8.1.2.3, 3.8.3.2.2, 4.2.5, and 9.1.4.6.

REGULATORY GUIDE 1.61: Damping Values for Seismic Design of

Nuclear Power Plants (Revision O,

October 1973)
RESPONSE

The position of Regulatory Guide 1.61 is accepted (refer to
section 3.7) with the exception of the analysis and design of
cable tray supports, and the evaluation of unrestrained piping
uplift at support locations. The damping value for seismic
design of cable tray supports is given in subsection 3.10.3.
Increased damping values may be used, in some cases, for
determining acceptability of unrestrained piping uplift at
support locations (refer to paragraph 3.7.1.3). Additional
references: 3.8.1.2.3, 3.8.3.2.2, 4.2.5, 5.1.4, 5.4.7.1, and
9.1.4.6.

REGULATORY GUIDE 1.62: Manual Initiation of Protective

Actions (Revision 0, October 1973)

RESPONSE

The position of Regulatory Guide 1.62 is accepted (refer to
subsection 7.1.2 and section 7.3). Also see section 7.1.2.21.

Additional references: 7.2.1.1.1.11 and 8.3.1.2.2.13.
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REGULATORY GUIDE 1.63: Electric Penetration Assemblies in

Containment Structures for Light-
Water-Cooled Nuclear Power Plants

(Revision 2, July 1978)
RESPONSE

The position of Regulatory Guide 1.63 is accepted as

interpreted below:

The electric penetration assemblies conform to IEEE

Standard 317-1976.

Consistent with the recommendations of Regulatory Guide 1.63,
the electrical penetration assemblies are designed to
withstand, without loss of mechanical integrity, the maximum
fault current vs. time conditions that could occur as a result
of single random failures of circuit overload devices. The
following system features are provided to be consistent with

this recommendation of Regulatory Guide 1.63:
A. Medium Voltage System (13.8 kV system)

For medium voltage circuits feeding loads in the
containment, the circuit breaker associated with the
load is backed up by the main bus feeder breaker. These
breakers are provided in the normal course of auxiliary
system design and are non-Class 1E. The penetration
withstands the available fault current and time duration
for the main bus feeder breaker. Primary protection is
provided by the individual load circuit breaker. The

primary and backup circuit breakers are each provided
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with independent dc control power from two different
non-Class 1lE batteries so that the failure of either

battery will not violate the single failure criteria.
B. 480V Load Center Systems

For 480V load center power circuits feeding loads in the
containment, redundant protection is provided by a
combination of a breaker and a fuse or two breakers.

The individual load circuit breaker provides primary
protection. The load center bus feeder breaker is not
used for backup because of its high, long time current

rating. Breaker trip units are direct acting.
C. 480V Motor Control Center Systems

For 480V motor control center circuits feeding loads in
the containment, a second breaker in series with the
primary breaker of each load is used. Credit is not
taken for the motor control center main bus feeder
breaker because its large rating relative to the
individual load breaker ratings may not provide adequate

protection against individual faults.

As in the case of the load center feeds, separate
battery sources are not provided. Molded case circuit

breakers have direct-acting trips.
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D. Low Voltage Control Systems

For low voltage protection circuits connected in the
containment, redundant protection is provided by a
combination of two fuses, a combination of a breaker and
a fuse, or two breakers in series where the circuit
resistance does not limit the fault current to a level

that does not damage the penetration.
E. Instrument Systems

The energy levels in the instrument systems are
sufficiently low so that no damage can occur to the

containment penetration.

The circuit overload protection system for electric penetration
assemblies meets the single failure criterion set forth in

IEEE Standard 279-1971.

The overload protection systems do not conform to the online
testability, bypassing, or manual initiation criteria of
IEEE 279-1971, since these criteria do not apply to these

systems.

Reference 3.8.1.2.3, 3.11.2, 7.1.2.22, 8.3.1.2.2.14, and 8A.11.

REGULATORY GUIDE 1.65: Materials and Inspections for Reactor

Vessel Closure Studs (Revision O,

October 1973)
RESPONSE

Refer to Section 5.3.1.7. Additional references: 4.2.5, 5.1.4,
5.3.1.3, and 9.1.4.
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REGULATORY GUIDE 1.66: Withdrawn.

REGULATORY GUIDE 1.67: Installation of Overpressure

Protection Devices (Revision O,

October 1973)

RESPONSE

Except as discussed below and in section 5.2.2, the

installation of overpressure protection devices complies with

Regulatory Guide 1.67. Additional reference: 5.1.4.

A.

The specifications are applicable to open discharge,
simple configurations of stack, nonwater seal and

nonslug flow, relief or safety valves.

Position C.1 of Regulatory Guide 1.67 requires that the
magnitude of the reaction force, the anticipated
transient behavior, and the basis for their
determination should be included in the design
specification for the valve. Since all of the above are
characteristic to each valve manufacturer, it is not
current practice to stipulate these data. Rather, the
manufacturer supplies that information after selection
of the wvalve, orifice size, inlet and outlet 0D, etc.,
to accommodate the flowrates required by the design
specification. This manufacturer supplied information
is then used in the design of the relief/safety valve,

as discussed in paragraph 3.9.3.3.
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REGULATORY GUIDE 1.68: Preoperational and Initial Startup

RESPONSE

The posi

Test Programs for Water-Cooled Power

Reactors (Revision 0, November 1973)

tions and guidelines of Regulatory Guide 1.68 are

accepted with the following exceptions and clarifications:

A.

Power ascension tests will be conducted using power
plateaus of 20%, 50%, 80%, and 100% instead of 25%,
50%, 75%, and 100% as recommended in Paragraph D.4 of

Appendix A to Regulatory Guide 1.68.

Procedures will be available either 60 days prior to
fuel load or 60 days prior to their scheduled use as
recommended in Appendix B of Regulatory Guide 1.68
(Revision 2, August 1978, which is used in lieu of the
Revision 0, November 1973). See subsection 14.2.11 for

a further clarification of procedure availability.

Implementation of Regulatory Guide 1.68 is discussed in
section 14.2. See 14.2.7 for additional exceptions and

clarifications to Regulatory Guide 1.68.

REGULATORY GUIDE 1.68.2: Initial Startup Test Program to

June 201

Demonstrate Remote Shutdown
Capability for Water-Cooled Nuclear
Power Plants (Revision 1, July 1978)
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RESPONSE

The position of Regulatory Guide 1.68.2 is accepted, except as

follows:

Paragraph C indicates licensee should develop and conduct a
test program for each unit. As the PVNGS units will be
identical, testing on all units is unrealistic with the

objectives of the test which are:

A. Verification that the plant can be shut down from

outside the control room

B. Verification that the plant can be maintained in hot

shutdown
C. Verification of cooldown capability.

Remote shutdown testing on the first unit will demonstrate the
above objectives. Component and preoperational testing of
following units and plant systems to be used in the remote
shutdown panel will verify that they will function in the same
manner as would be experienced on the first unit tested (see

section 14.2).

REGULATORY GUIDE 1.68.3: Preoperational Testing of Instrument

and Control Air Systems (Revision O,

April 1982)
RESPONSE

The position of Regulatory Guide 1.68.3 is accepted where
applicable to the safety-related atmospheric dump valve

nitrogen pressurization system. The PVNGS instrument air (IA)
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system is not required for safe shutdown. There is no control
air system. The design of the IA system is such that a
malfunction cannot lead to failure of loads that are important
to safety. The PVNGS design also precludes the inadvertent
connection of poor quality air systems to loads that are
important to safety since PVNGS has only one air system that
supplies filtered, dry, oil-free compressed air for operation
of pneumatic instruments and pneumatic actuators. The
independent and separate service/breathing air system supplies
oil-free compressed air to outlets throughout the plant for the
operation of pneumatic tools and other service air

requirements.* Reference 14.2.7.

(*) The IA system design has been modified per DMWO 3449152 to
allow a cross-connection to the service air system, which
contains poorer quality air. Local filters and an air dryer
are provided for the cross-connection to ensure the necessary
instrument air quality. The system no longer performs the

function of providing breathing air.

REGULATORY GUIDE 1.69: Concrete Radiation Shields for Nuclear

Power Plants (Revision 0, December 1973)
RESPONSE

The position of Regulatory Guide 1.69 is accepted (refer to
section 12.3). Additional references: 3.8.1.2.3 and 3.8.3.2.2.
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REGULATORY GUIDE 1.70: Standard Format and Content of Safety

Analysis Reports for Nuclear Power
Plants — LWR Edition (Revision 3,

November 1978)
RESPONSE

The original PVNGS FSAR content and format was specified by
10 CFR 50.34 (b) and the position of Regulatory Guide 1.70 was
accepted in that the required content was provided except as
identified below. The recommended format also is followed,
except when deviations were originally necessary to be
consistent with CESSAR. These deviations followed the

recommended format of Regulatory Guide 1.70, Revision 2.

Specific drawing revision numbers and dates were not identified
in Tables 1.7-1 and 1.7-2, but were provided upon request.
However, if the drawing is included in the UFSAR, they can be

found on the drawing itself.

The requirement of Paragraph 13.1.1.3 of Regulatory Guide 1.70
to provide resumes of individuals already employed by the
applicant to fulfill responsibilities identified in Item 3 of
Section 13.1.1.1 was met by making these resumes available to
the NRC by separate letter rather than including them in the
FSAR.

The requirements of Sections 13.3 and 13.3.2 to consult
Regulatory Guide 1.101, “Emergency Planning for Nuclear Power
Plants,” were met by consulting NUREG-0654/FEMA-REP-1,
Revision 1, “Criteria for Preparation and Evaluation of

Radiological Emergency Response Plans and Preparedness in
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Support of Nuclear Power Plants.” This document superseded

Regulatory Guide 1.101.

The requirements of Sections 3.10 and 3.11 of the Regulatory
Guide to provide a list of equipment required to be
environmentally and seismically qualified have been met by
providing this information by separate letters to the NRC
rather than including the information in the FSAR. The current
list of equipment required to be environmentally and
seismically qualified is controlled and maintained by the

Equipment Qualification Program.

Regulatory Guide 1.181 is used to maintain the content of the
UFSAR in accordance with 10 CFR 50.71(e). The references to

RG 1.70 are being maintained for historical value.

References: 2.1.3.06, 2.2.2.2.4, 2.2.3.1.4, 2A.10, 4A.4, 12A.9,
12A.11, 12A.16, 14A.5, 15.0.1.1, and 17.1B.

REGULATORY GUIDE 1.71: Welder Qualification for Areas of

Limited Accessibility (Revision O,

December 1973)
RESPONSE

The position of Regulatory Guide 1.71 is accepted with the

following interpretations:
A. Position C.1.

For welds made under conditions of limited access as
defined in Regulatory Position C.1 of Regulatory

Guide 1.71, performance qualification to the applicable
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requirements of ASME Sections III and IX are maintained
with the additional requirement for selection and
utilization of the more highly skilled welders for these
applications as determined by responsible site
supervisory personnel. Nondestructive examination
requirements are determined by applicable codes,
standards, specifications, and regulatory guides and any
waiver or relaxation of either examination method or
acceptance criteria for reasons of limited access is not

permitted.
B. Position C.2.a

Requalification is required when any of the essential
variables of ASME Section IX are changed or at any time
the authorized inspector questions the ability of the
welder to satisfactorily perform to the requirements of

ASME Sections III or IX.
C. Position C.3

Production welding is monitored and welding
qualifications are certified for the conditions described
in the interpretations to Regulatory Positions C.1 and

C.2.a.

Reference: 5.2.3.3.2.3. Additional references: 4.2.5,
5.1.4, and 10.3.6.2.
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REGULATORY GUIDE 1.72: Spray Pond Plastic Piping (Revision O,

December 1973).
RESPONSE

Not applicable to PVNGS.

REGULATORY GUIDE 1.73: Qualification Tests of Electric Valve

Operators Installed Inside the
Containment of Nuclear Power Plants

(Revision 0, January 1974)
RESPONSE

The position of Regulatory Guide 1.73 is accepted (refer to
section 3.11 and 7.1.2.22). Additional references: 5.1.4,
5.4.7.1, 6.2.4.2.2, 7.1.2.24, and 8.3.1.2.2.15.

REGULATORY GUIDE 1.75: Physical Independence of Electric

Systems (Revision 1, January 1975
RESPONSE

The requirements of Regulatory Guide 1.75 are met, with the

following clarifications and/or exceptions:

A. Isolation of non-Class 1E power circuits supplied by a
Class 1E source is provided by a circuit interrupting
device (circuit breaker) actuated by a safety injection
actuation signal (SIAS), except for the circuits feeding
the essential lighting system in the control room and
remote shutdown panel, the backup supplies for the

non-Class 1E instrument buses (E-NNN-D11, E-NNN-D12,
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E-NNN-D15 and E-NNN-D16), and non-Class 1E valves
XJ-CHN-UV501 and XJ-CHN-UV536. Class 1E regulating
transformers with circuit limiting characteristics are
provided as isolation devices to feed these non-Class 1E
circuits of essential lighting. Two Class 1E
interrupting devices connected in series with proper
coordination are provided as isolation devices for the
non-Class 1E wvalves. The two non-Class 1E instrument
buses (E-NNN-D11 and E-NNN-D12) utilize Class 1E
regulating transformers (E-NNA-V13 and E-NNB-V14) with
current limiting characteristics to provide isolation of
the devices. The non-Class 1E instrument buses
(E-NNN-D15) and (2E-NNN-D16 and 3E-NNN-D1l6) utilize a
non-Class 1E regulating transformer (E-NNN-V17,
2E-NNN-V18 and 3E-NNN-V18 respectively) with current
limiting characteristics. These instrument buses
however, are tripped on an SIAS signal and can be re-
established manually after the sequential loading of the
diesel generator. The non-Class 1E instrument bus (3E-
NNN-D16) utilizes a non-Class 1E regulating transformer
(3E-NNN-V18) with current limiting characteristics and
two Class 1lE interrupting devices connected in series
with proper coordination to provide isolation of the

instrument bus.

B. Isolation of control circuits is provided by photo
isolators, relays, or operational amplifiers. The
applied isolators provide isolation and separation

between the Class 1lE and nonsafety-related systems,
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preventing degradation of the Class 1E system by any
occurrence within the nonsafety system. Isolation of
the diesel generators' nonsafety-related protective
relay circuits from the Class 1E potential transformer

circuits is provided with a single isolation fuse.

C. Associated power, control, and instrumentation cables
which terminate on isolation devices are treated as
ClasslE through the isolation device to its outgoing
terminals. Beyond this point, the cables lose their
Class 1E preferential treatment. This precludes
termination of associated circuits from redundant trains
on a common device. Some associated circuit cables
without isolation devices are uniquely identified as
associated, per Regulatory Guide 1.75, and the
identification scheme is in accordance with
paragraph 7.1.3.16. In addition, some associated
circuits are provided with two (redundant) isolation
devices: i.e., fuses and/or circuit breakers. The
identification of these cables is given in

section 8.3.1.3.

The Safety Equipment Status System (SESS) described in
section 7.5.2.6 provides by-passed and inoperable
status indication of safety related equipment. The
cables for this system are treated as described in
section 8.3.1.3 and are color-coded as described in
section 7.1.3.16. The channels of this system do not
have isolation devices between them and the channels of

the Class 1E equipment with which they are respectively
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associated because, in accordance with IEEE 384-1974 as
endorsed by Regulatory Guide 1.75, there exist within
the SESS key subcomponents (which may include redundant
fuses and/or circuit breakers) that prevent credible
failures within the SESS from reducing the availability
of the Class 1E equipment. These key subcomponents are
maintained as Quality Class Q, although they are not
safety-related and are not isolation devices as would

be required by IEEE 384-1974.

D. Where the term "circuit" appears, it is construed to

mean power, control, and instrumentation cables.

E. CEDM RSPT Type I and RSPT Type II circuits at the
reactor head are run in flexible stainless steel
conduits. Due to the configuration and proximity of
control element assemblies, minimum separation

requirement of 1 inch cannot be maintained.

F. A l-inch separation exists between raceways and/or
exposed cables of different separation groups prior to
encircling a separation group raceway(s) and/or
cable(s) with damage limiting barrier materials within
areas deviating from standard Reg Guide 1.75 separation

distances.

G. 1In instances where spatial constraints prevent
non-Class 1lE cables in totally enclosed raceways from
maintaining a l-inch minimum separation distance from
Class 1E cables in totally enclosed raceways, analyses

are performed demonstrating that failure of the non-
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Class 1E cables will not prevent the proper functioning

of the adjacent 1E circuits.

Further discussion pertaining to Regulatory Guide 1.75 is given

in subsection 8.3.1.

For implementation of Requlatory Guide 1.75, refer to
paragraphs 8.3.1.1.7 and 8.3.1.4. Additional references:
7.1.2, 7.1.4.19, 7.3.5.1.16, 8.1.4.2, 8.3.2.2.1.12, 8.3.6,
9A.84, and Table 9B.3-1.

REGULATORY GUIDE 1.76: Design Basis Tornado for Nuclear Power

Plants (Revision 0, April 1974)
RESPONSE

The position of Regulatory Guide 1.76 is accepted (refer to
paragraph 3.3.2.1) with the following exception:

A. Essential Spray Pond nozzles

Tornado missile protection is not provided for the
essential spray pond nozzles because the loss of the
unlimate heat sink safety function has been demonstrated
by probabilistic risk assessment to be less than a median
value of 10"-7 per reactor year or a mean value of 10"-6
per reactor year without missile protection (Ref. 5,

Section 3.5.5).

Additional references: 2.3.1.2.2 and 3.8.1.2.3.
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REGULATORY GUIDE 1.77: Assumptions Used for Evaluating a

RESPONSE

Control Rod Ejection Accident for
Pressurized Water Reactors

(Revision 0, May 1974)

The position of Regulatory Guide 1.77 is accepted with the

following exceptions:

A.

Position C, Item 3

The offsite dose consequences for the CEA
ejection event are limited to 100% of 10 CFR

Part 100 exposure guideline values.
Appendix A, Item 14

The number of failed fuel rods equals the number
of rods that experience Departure from Nucleate
Boiling (DNB), as calculated with a statistical
convolution technique. The statistical
convolution technique involves the summation,
over the reactor core, of the number of fuel
rods with a specific Departure from Nucleate
Boiling Ratio (DNBR) wvalue, multiplied by the
probability of DNB at that DNBR value.

Additional references: 15.3.4.3.2, 15.4.8, and 15.6.5.2.3.
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REGULATORY GUIDE 1.78: Assumptions for Evaluating the

Habitability of a Nuclear Power Plant
Control Room During a Postulated
Hazardous Chemical Release

(Revision 0, June 1974)
RESPONSE

The position of Regulatory Guide 1.78 is accepted (refer to
section 6.4). Additional references: 2.2.2.2.2 and 2.2.3.1.3.

REGULATORY GUIDE 1.79: Preoperational Testing of Emergency

Core Cooling Systems for Pressurized

Water Reactors (Revision 0, June 1974)
RESPONSE

The position of Regulatory Guide 1.79 is accepted with the
exception that a hydraulic scale model test of the containment
recirculation sump is performed in lieu of taking direct
suction from this sump during recirculation tests (refer to
subsection 6.2.2 and section 6.3). Also see Section 14.2.7.

Additional references: 5.1.4, 5.4.7.1, and 6A.51.

REGULATORY GUIDE 1.80: Preoperational Testing of Instrument

Air Systems (Revision 0, June 1974)

RESPONSE
Regulatory Guide 1.80 has been withdrawn and has been replaced
by Regulatory Guide 1.68.3, "Preoperational Testing of

Instrument and Control Air Systems (Revision 0, April 1982)."
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REGULATORY GUIDE 1.81: Shared Emergency and Shutdown Electric

Systems for Multi-Unit Nuclear Power

Plants (Revision 1, January 1975)
RESPONSE

The position of Regulatory Guide 1.81 is accepted (refer to

subsections 8.3.1 and 8.3.2.2.1.13).

REGULATORY GUIDE 1.82: Sumps for Emergency Core Cooling and

Containment Spray Systems (Revision O,

June 1974)
RESPONSE

The position of Regulatory Guide 1.82 is accepted with
exception to the guidance of approximate coolant velocity of
6 cm/sec (0.2 ft/sec), partial blockage of one-half of the
inner screen surface area, and credit for horizontal surfaces

in determining the available screen surface area (refer to

subsection 6.2.2). Additional references: 6.3.1, 6.5.2, 6A.47,
and 6A.58.
REGULATORY GUIDE 1.83: Inservice Inspection of Pressurized

Water Reactor Steam Generator Tubes

(Revision 0, June 1974)
RESPONSE

The position of Regulatory Guide 1.83 is accepted (refer to
subsection 5.2.4) except that for compliance with Position
c.3.a, the inspection shall be performed prior to the field

hydrostatic test. Additional references: 5.1.4.
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REGULATORY GUIDE 1.84: Design and Fabrication Code Case

Acceptability ASME Section III
Division 1
RESPONSE

The position of Regulatory Guide 1.84 is accepted (refer to
table 5.2-3). Additional references: 5.2.1.2, 5.2.2, 3.7.1.3,
4.2.5, 5.1.4, and 5.4.7.1.

REGULATORY GUIDE 1.85: Materials Code Case Acceptability ASME

Section III Division 1
RESPONSE

The position of Regulatory Guide 1.85 is accepted (refer to
table 5.2-4). Additional references: 5.2.2, 5.2.1.2, 5.1.14,
5.4.7.1, 4.2.5, and 10.3.6.2.

REGULATORY GUIDE 1.86: Termination of Operating Licenses for

Nuclear Reactors (Revision 0, June 1974)
RESPONSE

The position of Regulatory Guide 1.86 is accepted.

REGULATORY GUIDE 1.87: Construction Criteria for Class 1

Components in Elevated Temperature

Reactors (Revision 0, June 1974)
RESPONSE

Not applicable.
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REGULATORY GUIDE 1.89: Environmental Qualification of Certain

Electronic Equipment Important to
Safety for Nuclear Power Plants

(Revision 1, June 1984)
RESPONSE

Class 1lE equipment is qualified in accordance with IEEE 323-1974,
IEEE Standard for Qualifying Class 1E Equipment for Nuclear
Power Generating Stations. However, clarifications to the

guidelines presented in that document are necessary.

A. For equipment that has been seismically qualified by
the testing procedures referenced in section 3.10,
prior to qualification testing to IEEE 323-1974, the
seismic qualification of IEEE 323-1974 of the aged
equipment is by analysis using the testing outlined in
section 3.10 and, if necessary, appropriate
supplemental tests as a basis for the analysis. This
combined qualification is in accordance with
Sections 5.3 and 5.4 of IEEE 323-1974. Justification
for qualification of equipment in this manner will be
provided on an individual basis in qualification

reports.

B. Objectives and methods described for aging are
difficult to apply much of the equipment. The use of
thermal and vibrational techniques to simulate aging
may be valid for some components (cable or motor
insulation), but is not valid or practical for many

items. Any variation in aging methods or procedures

June 2017 1.8-66 Revision 19



June 2017

PVNGS UPDATED FSAR

CONFORMANCE TO NRC
REGULATORY GUIDES

will be identified and justified on an individual basis

in qualification reports.

Section 2.1 of Appendix D to this Regulatory Guide
describes methods and assumptions used by the staff for
calculating the radiation qualification dose in PWR dry
containments. As part of this effort to eliminate the
Iodine Removal (IR) System, the containment radiation
qualification doses were calculated using the
methodologies and guidance provided in Revision 2 of
the Standard Review Plan. Some of these methodologies
and assumptions differ from those presented in

Revision 1 of Regulatory Guide 1.89. The differences,
other than those plant specific characteristics such as
containment volume, spray flow, etc., are summarized in

the table below.

The following exception to Section 6.3.1.5.(7) of IEEE
323-1974 is taken:

For environmental qualification of equipment
within the Palo Verde Equipment Qualification
Program, the initial transient and the dwell at
peak temperature need only be applied once during

testing.

A description of the seismic qualification
criteria of Class 1E equipment is provided in
section 3.10. A description of the environmental
qualification criteria of electrical equipment

important to safety is provided in Section 3.11.
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Additional references: 7.1.2.27, 8.3.1.2.2,
8.3.2.2.1.14, 18.I1.F-1, and Table 18.II.F.2-3.

Regulatory Guide 1.89 Revision 1 does not specifically
address qualification of equipment located outside the
containment to beta radiation. PVNGS qualifies
equipment located outside the containment to gamma

radiation only.
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Qualification Dose Analysis
Characters/Parameter

Regulatory IR System Removal Analysis®®

Guide 1.89, (SRP, Rev. 2 Section 6.5.2)
Revision 1

Q

% of core iodine activity

instantly released to the 50 50 (50)
containment atmosphere

% of iodine instantaneously 0 50 (50)
plated out on cold surfaces

Hydrazine injection to spray Yes No (No)

PH Qf sumplwater during 8.5 7.0 (7.0)
recirculation phase

Equilibrium iodine partition

coefficent during injection 5000 250 (250))

phase

Spray removal constant for
elemental iodine (hr™?)

19.6 (main spray region)
27.2 6.05 (auxiliary spray region)
0.0 (unsprayed region)

Overall plate out constant
for elemental iodine (hr*)

2.14 (main spray region)
1.23 14.4 (auxiliary spray region)
14.4 (unsprayed region)

Spray removal constant for

0.32 (main spray region)

particulate iodine (hr'l) 0.43 0.09 (auxiliary spray ¥eglon)
0.0 (unsprayed region)
) . £ £ 6.51 (main & aux. spray regions)
Decontamination factor for 200 100 (time dependent plate out)

elemental iodine

Total:lOO(”

1 Applicable to a sodium hydroxide system with pH > 8.0

N

Applicable for borated water with pH < 7.0

3 Combination of reduction in source term due to instantaneous plateout
and time dependent plate out result in a total decontamination factor

of 200.

REGULATORY GUIDE 1.90:

RESPONSE

Inservice Inspection of Prestressed
Concrete Containment Structures with
Grouted Tendons (Revision 0,

November 1974)

Not applicable. PVNGS tendons are ungrouted.
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REGULATORY GUIDE 1.91: Evaluation of Explosions Postulated to

Occur on Transportation Routes Near
Nuclear Power Plant Sites (Revision 1,

February 1978)
RESPONSE

There are no transportation routes or explosive quantities
reflected in Regulatory Guide 1.91 which would impact PVNGS

design (refer to section 2.2).

REGULATORY GUIDE 1.92: Combining Modal Responses and Spatial

Components in Seismic Response

Analysis (Revision 1, February 1976)
RESPONSE

Information contained in Regulatory Guide 1.92 is utilized as

discussed in sections 3.7, 3.9, and 3A.09.

REGULATORY GUIDE 1.93: Availability of Electric Power Sources

(Revision 0, December 1974)
RESPONSE

The position of Regulatory Guide 1.93 is accepted, as described

in the Technical Specifications Bases.

Reference 8.3.1.2.2.19 and 8.3.2.2.1.15.
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REGULATORY GUIDE 1.94: Quality Assurance Requirements for

Installation, Inspection and Testing
of Structural Concrete and Structural
Steel During the Construction Phase of

Nuclear Power Plants
RESPONSE

For operations phase activities, PVNGS identifies conformance
to the regulatory positions of Regulatory Guide 1.94 (including
any exceptions or clarifications) in the PVNGS Operations

Quality Assurance Program Description.

REGULATORY GUIDE 1.95: Protection of Nuclear Power Plant

Control Room Operators Against an
Accidental Chlorine Release

(Revision 0, February 1975)
RESPONSE

Regulatory Guide 1.95 is not applicable to PVNGS as there is no
gaseous chlorine stored onsite and the nearest railroad route

for possible chlorine transportation is several miles away.

REGULATORY GUIDE 1.97: Instrumentation for Light-Water-Cooled

Nuclear Power Plants to Assess Plant
Conditions During and Following an

Accident
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RESPONSE

PVNGS compliance with the recommendations of Revision 2 to
Regulatory Guide 1.97 is addressed in table 1.8-1.

Reference 2.3.3.1, 3.2.2 (Table 3.2-1), 6.2.5, 6A.14, 7.1.2.29,
7.5.2.5, 9.3.2.2, 9A.60, 11.5, 12.1.2, 12.3.2.1, and 18.

The NRC letter and Safety Evaluation for PVNGS license
Amendment 136 dated September 28, 2001 states, in part: “The
issuance of plant specific amendments to adopt this change,
which would remove PASS and related administrative controls
from TS, supersede the PASS specific requirements imposed by
post-TMI confirmatory orders.” Additionally, the operating
license condition pertaining to Supplement No. 1 to NUREG-0737
was deleted from the operating licenses in NRC correspondence

dated September 29, 2000.

REGULATORY GUIDE 1.99: Effects of Residual Elements on

Predicted Radiation Damage to Reactor
Vessel Materials (Revision 2,

May 1988)
RESPONSE

This guide is not applicable to balance of plant design. For
the CE supplied (NSSS) portion of the plant, the following

response 1is applicable:

This Guide presents general procedures for predicting
radiation-induced changes in the toughness properties of low
alloy steels used in the fabrication of reactor pressure

vessels. These procedures serve to meet certain requirements
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of 10CFR50 Appendices G and H, which in turn implement 10CFR50
Appendix A, Criterion 31. The three principal positions of the

Regulatory Guide are as follows:

C.1 Methods are presented to predict adjustment of the
reference temperature and upper shelf impact energy based
on neutron fluence and residual element content when
credible surveillance data from the specific reactor

vessel are not available.

C.2 Methods are presented to predict adjustment of the
reference temperature and upper shelf impact energy by
extrapolation or interpolation of credible surveillance

data.

C.3 A 200°F limit is placed on the predicted adjusted
reference temperature at the 1/4T position in the vessel

wall at end-of-life for new plants.
POSITION:

Palo Verde reactor vessels, fabricated from SA 533 Grade B
Class 1 material, are designed to maintain system integrity
during their operating lifetime. Specifications for the
toughness properties and residual chemistry of the vessel
beltline materials are established to provide an ample margin
against non-ductile failure during normal operation or under
postulated accident conditions. The reactor vessel pressure-
temperature operational limits are adjusted to account for the
effects of neutron radiation on the toughness properties of the

vessel beltline materials.
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The methods used to predict adjustment of the reference
temperature for Palo Verde reactor vessel beltline materials
comply with the methods prescribed in Regulatory Guide 1.99,
Revision 2. The Palo Verde surveillance program is designed to
yield credible surveillance data for the verification or
adjustment of plant operating parameters. Finally, the
specifications for Palo Verde vessel beltline materials are
designed to limit the adjusted reference temperature to 200°F
at the inside surface of the reactor vessel wall at end-of-

life.

Therefore, the prediction of neutron radiation effects in Palo
Verde reactor pressure vessel materials is consistent with the
procedures subsequently presented in Regulatory Guide 1.99,

Revision 2.

REGULATORY GUIDE 1.100: Seismic Qualification of Electric

Equipment for Nuclear Power Plants

(Revision 0, March 19706)
RESPONSE

The position of Regulatory Guide 1.100 is accepted (refer to
section 3.10). Additional references: Sections 7.1.2.30,

18.IT.F.1, and Table 18.II1.F.2-3.

REGULATORY GUIDE 1.101: Emergency Planning for Nuclear Power

Plants (Revision 1, March 1977)
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RESPONSE

Regulatory Guide 1.101 Revision 1 has been superseded by
NUREG-0654/ FEMA-REP-1, Revision 1, "Criteria for Preparation
and Evaluation of Radiological Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants." The guidance
of NUREG-0654 was utilized in developing the PVNGS emergency
plan.

Emergency action levels contained in the plan are based upon
the guidance of NUMARC/NESP-007 and NEI-99-01 as endorsed by

Regulatory Guide 1.101 Revisions 3 and 4 respectively.

Reference appendix 9B.3.1 (Table 9B.3-1).

REGULATORY GUIDE 1.102: Flood Protection for Nuclear Power

Plants (Revision 1, September 1976)
RESPONSE

The position of Regulatory Guide 1.102 is accepted for a dry

site (refer to subsection 2.4.10 and section 3.4).

REGULATORY GUIDE 1.105: Instrument Setpoints (Revision 1,

November 1976)
RESPONSE

For instruments within the Bechtel scope of supply, the
position of Regulatory Guide 1.105 is accepted, except that
securing devices are not used since seismic and/or plant
vibration tests have demonstrated that drift specifications are

met without their use. Reference 7.1.2.31.
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REGULATORY GUIDE 1.108: Periodic Testing of Diesel Generator

Units Used as Onsite Electric Power
Systems at Nuclear Power Plants

(Withdrawn 8/5/93)

All references to Regulatory Guide 1.108 are historical. The
commitment to Regulatory Guide 1.108 has been changed to

Regulatory Guide 1.9.

REGULATORY GUIDE 1.109: Calculation of annual doses to man

from routine releases of reactor
effluents for the purpose of
evaluating compliance with 10 CFR
Part 50, Appendix I, (Revision 1,
October 1977)

RESPONSE
The position of Regulatory Guide 1.109 is accepted

Reference 15.4.8.

REGULATORY GUIDE 1.111: Methods for Estimating Atmospheric

Transport and Dispersion of Gaseous
Effluents in Routine Releases from
Light-Water-Cooled Reactors
(Revision 1, July 1977)

RESPONSE

Information contained in Regulatory Guide 1.111 is utilized as

discussed in section 2.3

June 2017 1.8-76 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC
REGULATORY GUIDES

REGULATORY GUIDE 1.112: Calculation of Releases of Radioactive

Materials in Gaseous and Liquid
Effluents from Light-Water-Cooled
Power Reactors (Revision O0-R,

May 1977)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 1 of 37)
Monitoring Seismic | Quality . Power Display
Plant Variable ég?:g' Comply| Instrumentation Instrumc(s:)t Range Envkgual. Class Class Ii:?:astligi Supply Location Comments
| (a) (c) (d) (e) (RR)
1) Pressurizer Level A1 Fully 010100 % EQ | Q At37%and | 1E CR, TSC, EOF.
Pressurizer Level (Hot Cal), Ch X ) J-RCA-LT-0110X Level 93.7% volume LT-110X recorded
Pressurizer Level (Hot Cal), Ch Y J-RCB-LT-0110Y points (q) on JRCALR0110X
(see also row 52)
2) RCS Cold Leg Temperature A1 Fully EQ Q At Reactor 1E CR, TSC, EOF
RC Cold Leg 1A Temperature (WR) Gl J-RCA-TT-0112C1 50 to 750 °F (sensor) Vessel Inlet QSPDS-B serves as
RC Cold Leg 1B Temperature (WR) J-RCB-TT-0112C2 Piping CR indicator for
RC Cold Leg 2A Temperature (WR) J-RCA-TT-0122C1 EM (xmir) TT112C2 and
RC Cold Leg 2B Temperature (WR) J-RCB-TT-0122C2 TT122C2
(see also rows 14 and 16) TT-112C1 is
recorded on
JRCATRO112.
TT-122C1is
recorded on
JRCATRO0122.
3) RCS Hot Leg Temperature A1 Fully 50 to 750 °F EQ (sensor) Q At Reactor 1E CR, TSC, EOF
RC Hot Leg 1Temperature (WR) Ch A ) J-RCA-TT-0112H1 Vessel QSPDS-B serves as
RC Hot Leg 1Temperature (WR) Ch B J-RCB-TT-0112H2 EM (xmtr) Outlet CR indicator for
RC Hot Leg 2Temperature (WR) Ch A J-RCA-TT-0122H1 Piping TT112H2 and
RC Hot Leg 2Temperature (WR) Ch B J-RCB-TT-0122H2 TT122H2
TT-112H1is
recorded on
(See also row 15) JRCATRO112.
TT-122H1is
recorded on
JRCATRO0122.
4)  Containment Pressure A1 Fully Q In Cnmnt, 1E CR, TSC, EOF.
Containment Pressure (X WRY), Ch. (f) J-HCA-PT-0353A -5 10 180 psig EM 93’ level PT-353A s Sensor readings relayed to
Containment Pressure (X WR), Ch. J-HCB-PT-0353B EQ recorded on ERFDADS via datalink
JHCAPRO353A from qualified QSPDS.
(see also rows 24, 26, 31 and 38)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 2 of 37)
Monitorin Instrument Seismic | Qualit . Power Displa
Plant Variable ;r:);?:g- Comply Instrumenta?ion Range Env.(bC;)uaI. Class Classy E:Qastlig% Supply Loc§tio¥1 Comments
’ (@) (@) (c) (d) (e) (RR)

5) Steam Generator Level A1 See footnote (g) | J-SGA-LT-1113A 0t0 100 % EQ Q (9) 1E CR, TSC, EOF
Steam Generator 1 Level (WR), ChA | (f) J-SGB-LT-11138 | Level Tr?in A(WR) "
Steam Generator 1 Level (WR), Ch B J-SGC-LT-1113C (@) ‘é‘; ng%i{féﬁ% :
Steam Generator 1 Level (WR), Ch C J-SGD-LT-1113D
Steam Generator 1 Level (WR), Ch D J-SGA-LT-1123A
Steam Generator 2 Level (WR), Ch A J-SGB-LT-1123B
Steam Generator 2 Level (WR), Ch B J-SGC-LT-1123C
Steam Generator 2 Level (WR), Ch C J-SGD-LT-1123D
Steam Generator 2 Level (WR), Ch D
(see also row 57)

6) Steam Generator Pressure A1 Fully J-SGA-PT-1013A 0to1524psia | EQ Q On Steam 1E CR, TSC, EOF.

Steam Generator 1 Pressure, Ch A ] J-SGB-PT-10138 ) Generator Train A values are

Steam Generator 1 Pressure, Ch B FSGC-PT-1013C dome. recorded on
JSGAPR1013A

Steam Generator 1 Pressure, Ch C J-SGD-PT-1013D

Steam Generator 1 Pressure, Ch D J-SGA-PT-1023A

Steam Generator 2 Pressure, Ch A J-SGB-PT-1023B

Steam Generator 2 Pressure, Ch B J-SGC-PT-1023C

Steam Generator 2 Pressure, Ch C J-SGD-PT-1023D

Steam Generator 2 Pressure, Ch D

(see also row 58)
7) RCS Pressure A1 Fully J-RCA-PT-0190A 0to4000psig | EQ Q see 1E CR, TSC, EOF at RCP1A Discharge
RCS Pressure (X WR), Ch. A (f) J-RCB-PT-01908 Comments QSPDS-B serves as | at RCP2B Discharge
RCS Pressure (X WR), Ch. B CR indicator for
PT190B

(see also rows 17, 21, 30 and 36)
PT-190A recorded
on JRCAPR0102A
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PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 3 of 37)
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Tvoe - Monitoring Instrument Env. Qual Seismic | Quality Sensin Power Display Location
Plant Variable yp Comply Instrumentation Range ’ ‘| Class | Class ng Supply play Comments
Categ. (b) Location (RR),
(@) (@) (c) (d) (e)

8) Degrees of Subcooling A1 Fully 663°F EQ (sensor) | Q see 1E CR,TSC,EOF
Saturation Margin, RCS, Ch. A () J-SHA-C01, pt RCTS1  [subcooled to Comments On qualified CR displays| Calculated by QSPDS-A
Saturation Margin, RCS, Ch. B J-SHB-CO01, pt RCTS2 E268°F EM (CPU) JSHAUI02 and from pressure PT-102A

(h) uperheated JSHBUI02. Train A and Max. hot leg temp
values are recorded on | TT-112H1/122H1.
JSHATRO3 (RCS) Calculated by QSPDS-B
and JSHATR04 from pressure PT-102B
(CET). (Recorder range | and max. hot leg temp
differs from QSPDS TT-112H2 [ 122H2.
range)
Calculated by QSPDS-A
- from pressure PT-102A
Saturat!on Marg!n, CET, Ch. A J-SHA-CO1, pt RITS1 and rep. CET RITM1.
Saturation Margin, CET, Ch. B J-SHB-CO1, ptRITS2 Calculated by QSPDS-B
U] from pressure PT-1028
(see also row 20) and rep. CET RITM2.

9)  Containment H2 Concentration A1 See footnote (j) 00 10 % EQ Q taps off 1E CR, TSC, EOF. Train A | Samples analyzed by
Containment Hydrogen Conc., Ch. A J-HPA-AIT-0009 byvolume | (cell and xmtr) recombiner value recorded on in-line catalytic
Containment Hydrogen Conc., Ch.B | (f) J-HPB-AIT-0010 suction lines JHPAUR0009 reactor/thermal

EM (see conductivity cell.
(see also rows 37) (bal. of loop) comments)

10) HPSI System Flow A1 Fully J-SIB-FT-0311 0to750gpm  |EQ Q ateach 1E CR, TSC, ECF. Sensors are on separate

HPSI Flow to Cold Leg 2A (00) J-SIB-FT-0321 (cc) injection HPS!I flows are assignable| trains.
HPSI Flow to Cold leg 28 QIAET. nozzle o CR recorders via o
HPSI Flowto Cold Leg 1A JSIMFT-0331 non-quiied plart NOTE. reaf)'”lgs are
HPSI Flow to Cold Leg 18 J-SIA-FT-0341 computer. Also, recorded inaccurate below
B I I [ for trending on 75 gpm.
HPSI Flowto Hot Leg J-SIAFT-0390 non-qualified ERFDADS.
HPSI Flow to Hot Leg 2 -SIB-FT-

9 SSIBFT-0391 Recorded for trending on

non-qualified ERFDADS.

11) Neutron Flux B-1 Fully 2X 10.7 EQ Q Excore, 1E CR, TSC, EOF. Log ranges A and B also
Reactor Power (Log Range), Ch A J-SEA-NE-0001A (*) 10200% |(sensor& vertical Log A and B recorded on| displayed on qualified
Reactor Power (Log Range), Ch B) J-SEB-NE-0001B (*) ° pre-amp) tri-section(*) non-qualified recorder | QSPDS.

Power Level fission JSENJRIA
(*) Log range uses EM chambers NOTE: Aand B
center chamber (bal. of loop) channels are qualified
for 200 days.
(see note)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 4 of 37)
} Monitoring Instrument Seismic| Quality . Power Display
Plant Variable g)?t):g Comply Instrumentation Range Envké',))ual. Class | Class Ii)ec?:tlir(;?] Supply Location Comments
' (@) (@) (©) (d) (e) (RR)
12) Control Rod Full-in Position B-3 Fully N-nIn EX | Q bottom Non1E | CRdisplayoncore | Redundantsensors.
-SFX-ZT- * see note) | contacts(* mimic JSFNZI0001.
CEA 1 Full Inserted LSEXZTO00IAR () (see note) fsceale) | comack() | (12 hp) A& B sensors at each
thru J-SFX-ZT-0089AB () element mimic display avail | reed switch position
CEA 89 Fully Inserted reed switch on ERFDADS in CR, | transmitter elevation, but
(x refers to train A, B, C, pos. Xmirs. TSC, EOF. one contact closure is
or D; the “A”and ‘B’ displayed.
gﬁ?wmmmmt NOTE: RSPTs are Q but
' instrument loop is QAG.
. NOTE : Qualification not
0 E]g[)r;f[)sti) Fr: required under RG 1.97,
con?act does not classed as EX for reasons
other than post-accident
have separate monitorin
EQID. ¢
13) Deleted
14) RCS Cold Leg Temperature B-3 Fully
(see row 2)
15) RCS Hot Leg Temperature B-1 Fully
(see row 3)
16) RCS Cold Leg Temperature B-1 Fully
(see row 2)
17) RCS Pressure B-1 Fully

(see row 7)
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Level 3 Unheated TC Temp, Ch B
Level 4 Heated TC Temp., Ch, A
Level 4 Unheated TC Temp, Ch A
Level 4 Heated TC Temp., Ch, B
Level 4 Unheated TC Temp, Ch B

J-RIB-LE-0004B

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 5 of 37)
) Monitoring Instrument Seismic|Quality . Power Display
Plant Variable ;r))z;‘t)sg Comply Instrumentation | Range Env.(bC.)luaI. Class | Class Ii)ec?:tlir(;?] Supply Location Comments
' (@) (@) (c) (d) (e) (RR)

18) Core Exit Temperature B-3 Fully 3210 2300°F | EQ(CETs) I Q| 61CETsat | 1E CR,TSC,EOF “Highest’ selected from
Representative Core Exit Temp, Ch A J-SHA-CO1, pt RITM1 ' top of core o 15 (*) CET measurements
Representative Core Exit Temp, Ch B J-SHB-C01, pt RITM2 U EM (CPU) Qn qualified CR per quadrant.

displays JSHAUI02| ! L
and JSHBUIO2. Representan\(e Is
Core Exit Thermocouple 1 Temp. J-RIX-TE-0001 RITMH is recorded | formed from distribution
through thru on JSHATRO004. welghted*average of
Core Exit Thermocouple 61 Temp. J-RIX-TE-0061 30(31) (") CETs.
see also row 27 ;
( ) (xrefers to train A, B, (*) one quadrant contains
C,orD) 16 CET measurements

19) Coolant Level in Reactor B-1 See footnotes (1) & (m)| J-SHA-CO1,RCXL1A | 0t0100% | EQ(HJTC) Q| Vertical 1E CR,TSC,EOF “Level” is inferred from

Reaclor Vessel Level - Head, Ch A J-SHB-CO1, RCXL1B ) | emcry) quag- On qualffied CR | HTC temperature
section displavs JSHAUIOZ differences.
Reactor Vessel Level - Head, Ch B J-RIA-LE-0001A 3210 2300 °F HJTCin Py U3
. vessol head and JSHBUI02.
’ RCXL1A and

Level 1 Heated TC Temp., Ch, A JRIBLE-0001B region ROXL2A gre
Level 1 Unheated TC Temp, Ch A ‘ recorded on
Level 1 Heated TC Temp., Ch,B J-RIA-LE-0002A JSHATR0005.
Level 1 Unheated TC Temp, Ch B ‘
Level 2 Heated TC Temp., Ch, A J-RIB-LE-00028
Level 2 Unheated TC Temp, Ch A ’
Level 2 Heated TC Temp,, Ch, B JRIALE-0003A
Level 2 Unheated TC Temp, Ch B

J-RIB-LE-0003B
Level 3 Heated TC Temp., Ch, A “
Level 3 Unheated TC Temp, Ch A J-RIA-LE-0004A NOTE: heated and
Level 3 Heated TC Temp., Ch, B ¢ unheated junctions within

T same sensor.
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 6 of 37)
Monitoring Instrument Seismic |Quality . Power . .
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class | Class Sens[ng Supply Display Location Comments
Categ. (b) Location (RR)
(a) (a) (c) (d) (e)
19)  Coolant Level in Reactor (Continued B-1 See footnotes (1) & EQ (HJTC) | Q 1E
(m)
Reactor Vessel Level - Plenum, Ch A J-SHA-C01, RCXL2A 0t0 100 % EM (CPU) Vertical
Reactor Vessel Level - Plenum, Ch B J-SHB-CO1. RCXL2B (m) quad-
' section
Level 5 Heated TC Temp., Ch, A J-RIA-LE-0005A HITCin
Level 5 Unheated TC Temp, Ch A ’ 3210 2300°F vessel outlet
Level 5 Heated TC Temp., Ch, B J-RIB-LE-0005B plenum
Level 5 Unheated TC Temp, Ch B ’
Level 6 Heated TC Temp., Ch, A J-RIA-LE-0006A
Level 6 Unheated TC Temp, Ch A !
Level 6 Heated TC Temp., Ch, B J-RIB-LE-0006B
Level 6 Unheated TC Temp, Ch B ‘
Level 7 Heated TC Temp., Ch, A J-RIA-LE-0007A
Level 7 Unheated TC Temp, Ch A ‘
Level 7 Heated TC Temp., Ch,B J-RIB-LE-0007B
Level 7 Unheated TC Temp, Ch B ‘
Level 8 Heated TC Temp., Ch,A J-RIA-LE-0008A
Level 8 Unheated TC Temp, Ch A ! -
Level 8 Heated TC Temp., Ch,B J-RIB-LE-0008B
Level 8 Unheated TC Temp, Ch B !

20)  Degrees of Subcooling B-2 Fully
(seerow 8)

21)  RCS Pressure B-1 Fully
(seerow 7)

22)  Containment Sump Level B-2 See footnote (MM) 0-75inches EX (sensor) Il Q Float probe 1E CR, TSC, ECF. Instrument range covers
Containment RW Sump Level, East J-RDE-LT-0410 (xmtr only)| in sump DG backup | LT-4108411are from 6.5' ab"tJve bottom of
Containment RW Sump Level, West J-RDE-LT-0411 EM (xmtr) QAG assignable to CR sump to 6.5" above the

(sensor recorders via top of the sump.
non-qualified plant Transmitter provides
| 32 and p
(see lsorow 32) (MM) balance of computer. Also, separation between
loop) recorded for trending on | ¢lass 1E power and
non-qualified non-1E loop components.
ERFDADS.

23)  Containment Level B-1 See footnote (n) 610 150 EQ (sensor) Q float probe 1E CR, TSC, EOF. LT-706 | NOTE: sensor readings
Containment Level at Recirc. -A J-SIA-LT-0706 inches on wall is recorded relayed to ERFDADS via
Containment Level at Recirc. -B J-SIB-LT-0707 Containment EM (xmtr) above each on JHPAUR009 datalink from qualified

Level recirc. QSPDS.
(see also row 33) (n) suction
point
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 7 of 37)
} Monitoring Instrument Seismic|Quality . Power Display
Plant Variable g);?:g Comply | Instrumentation Range Qfarlwib) Class | Class I?oe;astlir;% Supply Location Comments
' (@) (@) ‘ (c) (d) (e) (RR)
24) Containment Pressure B-1 Fully
(see row 4)
25) Containment Isolation Valve Status B-1 Fully N-clsd  Clsd Q 1E CR,TSC,EOF Includes those valves
(see Comments) internal closeq bya Containment
Cnmnt. Refuel. Purge Supply, Outside J-CPA-UV-0002A (%) . EP actuator "Not in safe Isolation Actuation
Cnmnt. Refuel. Purge Exh., Inside J-CPA-UV-0002B (* ) switches on operating position” | (CIAS):
Cnmnt. Refuel. Purge Supply, Inside J-CPB-UV-0003A (*) . each damper status displayed on
Cnmnt. Refuel. Purge Exh., Outside J-CPB-UV-0003B (*) ) () CR SESS
Component Level
Cnmnt. Pwr Acc. Purge Supply, Outside J-CPA-ZSL-0004A EQ limit switch Panels JESAUA2E
Cnmnt. Pwr Acc. Purge Exh., Inside J-CPA-ZSL-0004B ‘ on each and JESBUAZF.
Cnmnt. Pwr Acc. Purge Supply, Inside J-CPB-ZSL-0005A ! valve
Cnmnt. Pwr Acc. Purge Exh., Outside J-CPB-ZSL-0005B operator. Also, status lights at
each CR hand
Letdown to Regen. Heat Exch. J-CHA-ZSL-0516 ‘ ‘ switch location.
Regen. Heat Exch. Outlet J-CHB-ZSL-0523 ! ‘
Reactor Drain Tank Outlet J-CHA-ZSL-0560 ‘ * Piping mimic
Reactor Drain Tank Outlet J-CHB-ZSL-0561 ‘ ‘ display of status on
Make-up Supply to RDT J-CHA-ZSL-0580 ‘ ‘ non-qualified
Sample Retun to ROT JCHAUV0Tts (T EP ‘ ERFDADS
Letdown Line Sample J-CHB-UV-0924 (*)(SS) ‘
HP Nitrogen to Safety Injection Tanks JGAAUV-0001 () NOTE: Cnmqt.
LP Nitrogen to Containment J-GAA-UV-0002 () Isolation portion of
SESS panels
Waste Gas Header Inside Cnmnt. FGRAUV0001 () marked with RG
Waste Gas Header Outside Cnmnt., J-GRB-UV-0002 (%) llrgIZ) designation
EQ ‘
To Mon. RU-1 Inside Cnmnt. J-HCB-UV-0044 « “ : Separate
To Mon. RU-1 Outside Cnmnt. J-HCA-UV-0045 “ “ sensors for SESS
From Mon. RU-1 Outside Cnmnt. J-HCA-UV-0046 « “ and ERFDADS
From Mon. RU-1 Inside Cnmnt. J-HCB-UV-0047
() EQID for valve,
integral limit switch does
not have separate EQID
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 8 of 37)
Monitoring Instrument Seismic|Quality| . Power .
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class | Class Sens[ng Supply Dlsplgy Comments
Categ. (b) Location Location
(@) (@) (c) (d) (e)
Containment Isolation Valve Status
Con't
Cnmt Control System A Supply J-HPA-UV-0001 () EP Jimit
Cnmt Control System B Supply J-HPB-UV-0002 () ‘ switches on
Cnmt Control Sys A to Recombiner J-HPA-UV-0003 (*) ! each valve
Cnmt Control Sys B to Recombiner J-HPB-UV-0004 () ‘
Cnmt Control Sys A from Recombiner J-HPA-UV-0005 (*) ‘
Cnmt Control Sys B from Recombiner J-HPB-UV-0006 (*) !
Cnmt.Hydrogen Monitor Return J-HPA-UV-0023 (*)(TT) ‘
Cnmt.Hydrogen Monitor J-HPA-UV-0024 (*)(TT)
Cnmnt.Sumps Inside Containment .
Cnmnt.Sumps Outside Containment jgggwgggi ((*))
SG 1 Chemical Injection . ‘
G 2 Chemical Injecton e 8 “
Cnmt.. Isolation Valve, downstream functions (5S)
removed J-SIA-UV-0708 (*)
Hot Leg Sample, Outside “
Surge Line Sample, Outside J-8SB-UV-0200 () EQ
Pzr. Steam Space Sample, Outside J-SSB-UV-0201 EP
Hot Leg Sample, Inside J-8SB-UV-0202 (*) EQ
Surge Line Sample, Inside J-SSA-UV-0203 “
Pzr. Steam Space Sample, Inside J-SSA-UV-0204 “
) J-SSA-UV-0205
WC Return Header Inside Cnmnt. EP
WC Return Header Outside Cnmnt. JWCB-UV-0061 (*) “
WC Supply Header Outside Cnmnt. JWCA-UV-0062 (*) “
J-WCB-UV-0063 (*)
(*) EQID for valve,
integral limit switch does
not have separate EQID
26) Containment Pressure B-1 Fully
(see row 4)
27) Core Exit Temperature C1 Fully

(see row 18)
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PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 9 of 37)
) Monitoring Instrument Seismic | Quality . Power Display
Plant Variable g);rt):g Comply Instrumentation Range Env.(é'.))ual. Class Class f::astlir(;% Supply Location Comments
' (a) (a) () (d) (e) (RR)

28) Primary Coolant Radiation Level C-1 See footnote (o) 10X10° EQ (sensor) ' Q ion 1E CR, TSC, EOF. Redundant sensors and
Primary Coolant Activity, Ch A J-SQA-RU-0150 to 5 chambers Dlsplleliyed on redundant displays.
Primary Coolant Activity, Ch B J-SQB-RU-0151 1.0X10 EM (micro) above cold qualified QSPDS. Micros are

Rihr leg at Also, displayed on parallel-connected to
RCP 2B non-qualified RMS QSPDS and RMS. (Also,
(o) terminal in CR & ERFDADS values
avail. on received from both
Sensitivity: non-qualified QSPDS and RMS).
1 Rhr ERFDADS.
RU-150 & 151 are
Accuracy: recorded on both
£20% RMS & ERFDADS
for frending.
29) Primary Coolant Gamma Spectrum C-3 See footnote (PP)
Primary Coolant Specific Activity
(liquid)
Grab Sample:
(see also row 102)

30) RCS Pressure C-1 Fully
(see row 7)

31) Containment Pressure C-1 Fully
(see row 4)

32) Containment Sump Level (NR C-2 See footnote (MM)

(see row 22)

33) Containment Sump Level (WR C-1 See footnote (n)

(see row 23)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 10 of 37)
Monitoring Instrument Seismic . . Power . .
Plant Variable gype ) Comply Instrumentation Range Env. Qual. Class Quality Sens[ng Supply Display Location Comments
ateg. (b) Class (d)| Location (RR),
(a) (a) (c) (e)
34) Containment Area Radiation C-3 Fully 10X 100 EQ (sensors) | Q ion 1E CR, TSC, EOF. Redundant sensors and
High Range o chambers, Displayed on redundant displays. Micros are
In-Cnmnt. Area Monitor, Ch A J-SQA-RU-0148 7 EM (micro) ‘A’ above qualified QSPDS. parallel-
In-Cnmnt. Area Monitor, Ch B J-SQB-RU-0149 1.0X10 refuel. area, Also, displayed on connected to QSPDS and
Rihr ‘B’ east of non-qualified RMS RMS. (Also, ERFDADS
access door terminal in CR and values received from both
(see also row 76) Sensiivity: avail. on QSPDS and RMS).
1R/hr non-qualified
ERFDADS.
Accuracy: RU-148 & 149 are
+90% recorded on both
100‘;% RMS & ERFDADS
for trending.
+35% @
60KEV
(p)
35) Effluent Radioactivity from Condenser C-3 N/A NONE (not needed,
Air Removal Exhaust effluent discharges
through common plant
(see also row 81) vent, see row 38)
36) RCS Pressure C1 Fully
(see row 7)
37) Containment H2 Concentration C-1 See footnote (j)
(see row 9)
38) Containment Pressure C1 Fully
(seerow 4)
39) Effluent Activity, Common Plant Vent C-2 Fully EM (sensors) Il QAG low range 1E CR, TSC, EOF Overlapping range sensors are
(see note) beta Display on not redundant, normal
Plant Vent Exhaust, Gas, Low Range J-SQN-RU-0143, Ch 1 10x10° EM (micro) scintillgtor non-qualified RMS configuration with RU-144 in
010X 10" ﬁ.”‘:]m'd and terminal in CR. Also avail. | standby.
i -SQN-RU- ' igh range
Plant Vent Exhaust, Gas, High Range J-SQN-RU-0144 uCilce gh range on . Displays are not redundant since
GM tubes in non-qualified ERFDADS. .
30X1 0-2 plant vent ERFDADS receives values from
(see also row 83) : 5 176' Turb. RMS via
to1.0X jO Bidg., West RU-143 and datalink.
uCilcc N RU-144 are
i recorded on both NOTE: includes
Accuracy: RMS and Containment effluent and
25% ERFDADS fortrending. | Condenser Air Removal exhaus.
(cC)

SHAIND AYOLVTINDHY

OdN OL HDONVIWNIOANOD

dV¥Sd ddLvddN SOHNAJL



88-8°1 LTOZ =2unp

6T UOTSTA®Y

Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 11 of 37)

Tvoe - Monitoring Instrument Env. Qual Seismic Qualit Sensin Power Display
Plant Variable yp Comply [ Instrumentation Range y | Class Y ng Supply Location Comments
Categ. (b) Class (d)] Location
(a) (a) (c) (e) (RR)
U0) Radiation Exposure Area Monitors C-2 Fully 10X107 EX (micro) I QAG | fon 1E CR, TSC, EOF Sensors are not redundant.
In-Plant to chambers at Display on Displays are not
In-Flant 7 ; ' i
. ) oo J-SQN-RE-0155A 1.0X10 EX  (ww) primary non-qualified RMS redundant since
Penetrat!on, MSSS-A, 88, J-SQN-RE-01558 mRhr  |E penetration terminal in CR. Also | ERFDADS receives
Penetration, MSSS-B, 88 Q ) X
! J-SQN-RE-0155C “ avail. on values from RMS via
Penetration, Aux. Bldg, West 70 : "
i ! J-SQN-RE-0156A oy “ non-qualified datalink.
Penetration, Aux. Bldg, East 88 Sensitivity: ERFDADS
3 . J-SQN-RE-0156B " -
Penetration, Aux. Bldg, West 100 10mRhr |
Penetration, Aux. Bldg, East 100° J-SQN-RE-0156C ) RU-155 thru
Penetration, MSSS-A, 100’ J-SON-RE-0157A Accuracy: ) RU-158 are
Penetration, MSSS-B, 100’ JSQNEEOPZE +20% |, recorded on both
Penetration, Aux. Bldg, West 120° J-SQN-RE-015 ) RMS and
Penetration, Aux. Bldg, East 120’ J-SQN-RE-0158A ) ERFDADS for
Penetration, Aux. Bldg, West 140° J-SQN-RE-01568 ‘ trending.
Penetration, Aux. Bldg, East 140’ J'gQN'RE'OFSC
Penetration, Aux. Bldg, Hot Lab 140° J-SQN-RE-0158D
(see also row 77)
41) Effluent Activity, Identified Release C-2 Fully EM (sensors) Q low range 1E CR, TSC, EOF Overlapping range
Point 6 . beta Display on sensors are not redundant,
Fuel Bldg. Exhaust, Gas, Low Range J-SQB-RU-0145 1.0X10° EM (micro) scintilator non-qualified RMS | normal configuration with
010X 10" and mid and terminal in CR. Also | RU-146 in standby.
uCilec high range avail. on Displays are not redundant
Fuel BIdg. Exhaust, Gas, High Range J-SQB-RU-0146 30X10° GMtubes in non-qualified since ERFDADS receives
010X 10° exh. vent ERFDADS. values from RMS via
(see also row 88) 01041 176’ Fuel datalink.
uCilcc Bldg, West RU-145 and
RU-146 are
Accuracy: recorded on both
+95% RMS and
N ERFDADS for
trending.
(cC)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 12 of 37)
Monitoring Instrument Seismic | Quality ) Power Display
Plant Variable g;‘t): N Comply Instrumentation Range Env.(é:))ual. Class | Class I?oegastlig?\ Supply Location Comments
9 (@) (@) © | (@ (e) (RR)
42) LPSI - RHR System Flow D-2 Fully 0to 10000 gpm |EQ | Q atlow 1E CR, TSC, EOF. Sensors are on redundant
LPSI - SID Cooling. Flow, Train A J-SIA-FT-0306 (bb) pressure FT-306 and FT-307 trains.
LPSI - SID Cooling. Flow, Train B J-SIB-FT-0307 injection are assignable to CR
headers recorders via )
A&B non-qualified plant NOTE: readings are
(see also row 48) computer. Also, inaccurate below
recorded for 500 gpm.
trending on
non-qualified
ERFDADS.

43) RHR Heat Exchanger Outlet Temp. D-2 See footnote (r) 40t0400°F  [EQ (sensor) Q at heat 1E CR, TSC, EOF. Sensors are on redundant
S/D Clg. HX Qutlet Temp., Train A J-SIA-TT-0303X " exchangers TT-303X and trains.

S/D Clg. HX Outlet Temp., Train B J-SIB-TT-0303Y EM (xmtr) A&B TT-303Y are

outlets assignable to CR
recorders via
non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

44)  Accumulator Tank Level D-3 See Footnote (EE) 0t0 100 % EX Q at 9.6% and 1E CR, TSC, EOF. Sensors are not redundant;
Safety Injection Tank 2A Level (WR) J-SIB-LT-0311 Level 90.4% LT-311 thru located on separate tanks.
Safety Injection Tank 2B Level (WR) J-SIB-LT-0321 volume LT-341 are
Safety Injection Tank 1A Level (WR) J-SIA-LT-0331 (EE) points on assignable to CR
Safety Injection Tank 1B Level (WR) J-SIA-LT-0341 each tank recorders via

) non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

45)  Accumulator Tank Pressure D-3 See Footnote (EE) 0to750 psig | EX Q sensing line 1E CR, TSC, EOF. Sensors are not redundant;
Safety Inject. Tank 2A Pressure (WR) J-SIB-PT-0311 on each tank PT-311 thru located on separate tanks.
Safety Inject. Tank 2B Pressure (WR) J-SIB-PT-0321 (EE) PT-341are
Safety Inject. Tank 1A Pressure (WR) J-SIA-PT-0331 assignable to CR
Safety Inject. Tank 1B Pressure (WR) J-SIA-PT-0341 recorders via

non-qualified plant
computer. Also,
recorded for
trending on
non-qualified

ERFDADS.
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 13 of 37)
Monitoring Instrument Seismic | Quality ) Power Display
Plant Variable gﬁ' Comply Instrumentation Range Eﬁgw'cms Class iﬂﬁSww Location Comments
g (a) (a) © | @ () (RR)

46) Accumulator Isolation Valve Status D-2 Fully N-clsd Clsd |EQ | Q limit switch | 1E Status lights at each | Redundant information
S| Tank 2A Isolation Valve Status J-SIB-ZSL/H-0614 on each CR hand switch displays and redundant
SI Tank 2B Isolation Valve Status J-SIB-ZSL/H-0624 valve location. SeNnsors.

SI Tank 1A Isolation Valve Status J-SIA-ZSL/H-0634
S| Tank 1B Isolation Valve Status J-SIA-ZSL/H-0644
J-SIB-UV-0614 (%) EP limit SV\II1ItC|h Redundant Status
J-S1B-UV-0624 () on each viv. lights at each CR
. operator (*) ;

J-SIA-UV-0634 (*) hand switch
location.
Plus “not in safe
operating position”
status displayed on
CR SESS
Component Level
Panels JESAUA2E
and JESBUAZF.
Also piping mimic
display of status on
non-qualified
ERFDADS in CR,
TSC and EOF

(*) EQID for valve,

integral limit switch does

not have separate EQID.

47) Boric Acid Charging Flow D-2 Fully J-CHB-FT-0212 0to 150 gpm |EQ Q at Chrg. 1E CR, TSC, EOF. Redundant information

Primary System Charging Flow (t) Pmps FT-212 s assignable | displays but not redundant
discharger to CRrecordersvia | sensor.
header to non-qualified plant
Regen HX computer. Also,
(see also row 67) recorded for
trending on
non-qualified
ERFDADS.
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 14 of 37)
) Monitoring Instrument Seismic | Quality . Power Display
Plant Variable ;I};rt)g Comply Instrumentation Range Env.(tgual. Class | Class I?oegastlig% Supply Location Comments
9 (@) @) © | @ (e) (RR)
48) LPSI - RHR System Flow D-2 Fully
(see row 42)
49) Refueling Water Storage Tank Level D-2 Fully 010100 % EM Q at6.1% and 1E CR, TSC, EOF.
Refuel. Water Storage Tank Level, A J-CHA-LT-0203A 93.3% volume LT-203A/D are
Refuel. Water Storage Tank Level, B J-CHB-LT-0203B points (q) assignable to CR
recorders via
non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

50) Reactor Coolant Pump Motor Current D-3 Fully 010600 A N IX QAG | current xfmr Self Current meter at NOTE: normally used for
RCP 1A Motor Current E-NAN-SO1M (%) ateach each CR hand RUN vs. N-RUN
RCP 1B Motor Current E-NAN-S02L (%) pump motor switch. indication only.

RCP 2A Motor Current E-NAN-SO1L (*) supply (*) , .
RCP 2B Motor Current E-NAN-SO2M (1) Also: display avail NOTE : each analog
(see note) on non-qualified signal recorded for
(*) EQID for breaker, ERFDADS in CR, trending on ERFDADS
current xfmr does not TSC, EOF.
have separate EQID.

51) Primary System Relief Valve Flow D-2 Fully 0t0 100% EQ (sensor & IX QAG | acoustic Non 1E Analog signal Redundant information
Flow Percent Thru Pzr. PSV-200 J-RCN-ZIT-0726 flow preamp) accelero- converted to displays but not redundant
Flow Percent Thru Pzr. PSV-201 J-RCN-ZIT-0727 (See Note) meters on (1E. bkp) tri-level CR display. | sensors.

Flow Percent Thru Pzr. PSV-202 J-RCN-ZIT-0728 EM (xmtr) each PSV Also, analog signal

Flow Percent Thru Pzr. PSV-203 J-RCN-ZIT-0729 tail pipe recorded for NOTE: tri-level display
trending on shows 0-9-100% flow
non-qualified
ERFDADS in CR,
TSC & EOF

52) Pressurizer Level D-1 Fully
(seerow 1)

53) Pressurizer Heater Current D-2 Fully current xfmr Self Ammeter at CR Each analog signal
Pzr. Heater Current, Train B, 1E E-PGB-L32E1 (*) 0to 300 A EP Q ateach hand switches. recorded for trending on
Pzr. Heater Current, Train A, 1E E-PGA-L33D1 (*) “ “ “ “ heater , ) ERFDADS

ONIOFF supply (*) Also: display avail
(*) EQID for breaker, current on non-qualified
xfmr does not have separate ERFDADS in CR,
EQID. TSC, EOF.
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Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97

(Sheet 15 of 37)

(REVISION 2)

REQUIREMENTS

Monitoring Instrument Env. Qual Seismic| Quality
Instrumentation Range ’ "| Class | Class

(@) (a) ) © | (@

Type —

Plant Variable Categ.

Comply

Power
Supply
(e)

Sensing
Location

Display
Location
(RR)

Comments

54) Quench Tank Level D-3 Fully
Reactor Drain Tank Level

J-CHN-LT-0268 0t0 100 %

=

M1l QAG

At 7.8% and Non 1E
92.2%
volume
points on
horizontal

tank

(@)

CR, TSC, EOF.

LT-268 is assignable
to CR recorders via
non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

J-CHN-TT-0268 0to750°F  |EX(TIC) M1l QAG

55) Quench Tank Temperature D-3 Fully
Reactor Drain Tank Temperature

EM (xmtr)

(see note)

mid-point Non 1E
on
horizontal
tank

CR, TSC, EOF.
TT-268 is
assignable to CR
recorders via
non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

NOTE: Environ.
Qualification not required
under RG 1.97, classed as
EX for reasons other than
post-accident monitoring.

56) Quench Tank Pressure D-3 Fully
Reactor Drain Tank Pressure

J-CHA-PT-0268 0to 150 psig

m

X Q

(see note)

in tank 1E
vapor space

CR, TSC, EOF.
PT-268 is assignable
to CR recorders via
non-qualified plant
computer. Also,
recorded for

trending on
non-qualified
ERFDADS.

NOTE: Environ.
Qualification not required
under RG 1.97, classed as
EX for reasons other than
post-accident monitoring.

57) Steam Generator Level D-1 See footnote (g)

(see row 5)

58) Steam Generator Pressure D-2 Fully

(see row 6)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 16 of 37)
Monitoring Instrument Seismic| Quality . Power | .. .
Plant Variable Eg:ee - Comply Instrumentation Range Envkbc))ual. Class | Class Iiil:qastligi Supply Display LOC(?:\EE))” Comments
¢ (a) (a) © | (@ ()

59) Main Steam Relief Valve Flow D-2 See footnote (AA) 0o 100% EX (sensor & IX QAG | acoustic Non1E | CR, TSC, EOF Redundant information
Flow Percent Thru SG 1 PSV-692 J-SGN-ZIT-0715 flow preamp) accelero- Analog signal displays but not
Flow Percent Thru SG 1 PSV-575 J-SGN-ZIT-0711 meterson | (1E-BkD) | converted to redundant sensors.
Flow Percent Thru SG 1 PSV-574 J-SGN-ZIT-0710 EM (xmtr) each PSV trilevel CR display.

Flow Percent Thru SG 1 PSV-573 J-SGN-ZIT-0702 tail pipe Also, analog signal | NOTE: tri-level display
Flow Percent Thru SG 1 PSV-691 J-SGN-ZIT-0714 recorded for shows 0-9-100% flow
Flow Percent Thru SG 1 PSV-576 J-SGN-ZIT-0712 trending on

Flow Percent Thru SG 1 PSV-577 J-SGN-ZIT-0713 non-qualified

Flow Percent Thru SG 1 PSV-578 J-SGN-ZIT-0703 (AA) ERFDADS.

Flow Percent Thru SG 1 PSV-579 J-SGN-ZIT-0699

Flow Percent Thru SG 1 PSV-572 J-SGN-ZIT-0698

Flow Percent Thru SG 2 PSV-695 J-SGN-ZIT-0709

Flow Percent Thru SG 2 PSV-557 J-SGN-ZIT-0705

Flow Percent Thru SG 2 PSV-556 J-SGN-ZIT-0704

Flow Percent Thru SG 2 PSV-555 J-SGN-ZIT-0700

Flow Percent Thru SG 2 PSV-554 J-SGN-ZIT-0696

Flow Percent Thru SG 2 PSV-694 J-SGN-ZIT-0708

Flow Percent Thru SG 2 PSV-558 J-SGN-ZIT-0706

Flow Percent Thru SG 2 PSV-559 J-SGN-ZIT-0707

Flow Percent Thru SG 2 PSV-560 J-SGN-ZIT-0701

Flow Percent Thru SG 2 PSV-561 J-SGN-ZIT-0697

(see also row 87)

60) Main Feedwater Flows D-3 Fully FSGN-FT-1112X N ] 0AG Non 1E | CR, TSC, EOF. Redundant information

Main Feedwater Flow to SG 1 0to1X10 on SG-1 FT-1112X, displays but not
lo/hr common FT-1113X, redundant sensors.
i FW header FT-1122X,
Main Feedwater Flow to SG 2 J-SGN-FT-1122X (dd) onS0.2 and FT-123X are
common assignable to CR
FW header recorders via
------------------------- non-qualified plant
Downcomer Feedflow to SG 1 J-SGN-FT-1113X ootsxet | ] - on SG-1 computer. Also,
Ib/hr downcomer recorded for
Downcomer Feedflow to SG 2 J-SGN-FT-1123X (ee) line. trending on
on SG-2 non-qualified
downcomer ERFDADS.
line
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PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 17 of 37)
Monitoring Instrument Seismic| Quality . Power| . .
Plant Variable gype- Comply Instrumentation Range Env. Qual. Class | Class Sensmg Supply Display Location Comments
ateg. (b) d Location (RR)
(@) (@) (c) (d) (e)

61) Auxiliary Feedwater Flows D-2, Fully 00 2000 gpm | Q 1E CR, TSC, EOF. Redundant transmitters on
Auxiliary Feed Flow to SG 1, Ch A J-AFA-FT-0040A (f) EM at Aux FW FT-40A/41A and shared sensors, one for
Auxiliary Feed Flow to SG 1, Ch B J-AFB-FT-0041A EQ header to FT-40B/41B are each AF train.

SG-1 assignable to CR
recorders via NOTE: excludes Aux.
Auxiliary Feed Flow to SG 2, Ch A JAFA-FT-0040B EM f]t A(‘j‘x FtW non-qualified plant | feed from non-Class
Auxiliary Feed Flow to SG 2, Ch B J-AFB-FT-0041B EQ caderto computer. Also, pump AFN-PO1
SG2 recorded for (accounted for by
(see trending on JSGNFT1113 and
non-qualified JSGNFT1123)
commen) ERFDADS.

62) Condensate Storage Tank Level D-1 See 3to 50 ft. EM Q at5.7%and | 1E CR,TSC,EOF Redundant sensors.

Condensate Storage Tk Level, Ch A footnote J-CTA-LT-0035 94.3% LT-35 is recorded '
NOTE: sensor readings
Condensate Storage Tk Level, Ch B QQ -CTB-LT- volume X
g Q) JCTB-LT-003 points on JCTALR35 relayed to ERFDADS via
datalink from qualified
@ QSPDS.

63) Containment Spray Flow D-2 Fully 0105000 gpm [EQ Q atdisch.of | 1E CR, TSC, EOF. Redundant information
Cnmnt. Spray Pump A Disch. Flow J-SIA-FT-0338 (99) each pump FT-338 and displays but not redundant
Cnmnt. Spray Pump B Disch. Flow J-SIB-FT-0348 FT-348 are Sensors.

(see note) assignable to CR
recorders via NOTE: transmitters
non-qualified plant indicate flow leaving
computer. Also, CS pumps; indication of
recorded for flow entering
trending on Containment CS header
non-qualified depending on valve
ERFDADS. alignment.
64) Cnmnt. Re-Circ. Fans Status D-2 Fully N-trip  Trip  |EM M1l QAG | relay 1E Status lights at each
(FF) contact at CR hand switch
each breaker location.

Cnmt Normal ACU Fan A Brkr Status E-PGA-L31E2 (86-1) o

Cnmt Normal ACU Fan B Brkr Status E-PGB-L36D3 (86-1) Also HVAC mimic

Cnmt Normal ACU Fan C Brkr Status E-PGA-L33D2 (86-1) dBP'g)l/ of status on

Cnmt Normal ACU Fan D Brkr Status -PGB- 3 non-ulass

EPGB L34D2 (86-1) ERFDADS in CR,

CEDM Norm. ACU Fan A Brkr Status E-PGA-L31E3 (86-1) TSC and EOF

CEDM Norm. ACU Fan B Brkr Status E-PGB-L32E2 (86-1) NOTE: CEDM Status at

CEDM Norm. ACU Fan C Brkr Status E-PGA-L33D3 (86-1) CR hand switch only.

CEDM Norm. ACU Fan D Brkr Status E-PGB-L34D3 (86-1) ‘
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 18 of 37)
Monitoring Instrument Seismic| Quality . Power Display
Plant Variable g’;’;’: ) Comply Instrumentation Range Envibc)zual. Class | Class E:Qastlirc])% Supply| Location Comments
o (a) (a) © | @ ) (RR)
65) Containment Atmosphere Temp. D-2 See footnote (HH) 4010 400°F  [EQ(T/Cs) Il QAG redundant Non 1E | CR, TSC, EOF.
Containment Temp 104' West Wall (WR) J-HCN-TE-0042A1 (T/Cs) (TIC’s) thermo- CRindicationon | Reference junction for
Containment Temp, 122’ East Wall(WR) J-HCN-TE-0042B1 EM (bal. of couplesat | (TEbKD) | Fpepaps. TE-42A1 thru TE-42E1 is
Containment Temp, 125" NE Wall (WR) J-HCN-TE-0042C1 loop) 11l QAG locations ’ part of ERFDADS circuit.
Containment Temp, 127', SE Wall (WR) J-HCN-TE-0042D1 (bal.of | (bal.of indicated: QAGTIC's
Containment Temp, Pzr. Area (WR) J-HCN-TE-0042E1 Ioopl) Ioopl) one set TE-42A1 thru
(HH) connected to TE-42E1 are
ERFDADS recorded for
the other trending on
(H) | connected to non-qualified
CR recorder ERFDADS.
and plant
computer
66) Containment Sump Water Temp. D-2 Fully 50t0250°F  [EQ (sensor) QAG | thermo- Non1E [ CR, TSC,EOF. | Not redundant sensors;
Cnmt. Recirc. Sump A Water Temp. J-SIN-TT-0712 couples in TT-712 and located in separate sumps
Cnmt. Recirc. Sump B Water Temp. J-SIN-TT-0713 EM (xmtr) IX each sump (1E. bkp){ 77713 are
assignable to CR
recorders via
non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.
67) Boric Acid Charging Flow D-2 Fully
(see row 47)
68) Letdown Flow D-2 Fully J-CHN-FT-0202 0t0200gpm |[EX IX QAG | atdisch.of [ Non1E | CR,TSC, EOF.
Primary System Letdown Flow (hh) purification FT-2021is
(ww) filter (1E.bkp)[ assignable to CR
recorders via

non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.
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Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 19 of 37)

96-8"T1

Type - Monitoring Instrument Env. Qual Seismic| Quality Sensing Power Display
Plant Variable Categ Comply Instrumentation Range .(b) "| Class Class Location Supply Location Comments
' @) @) ) (d) e) (RR)

69) Volume Control Tank Level D-2 See footnote (xx) 010100 % EX IX QAG at9.7% and Non 1E CR, TSC, EOF.
Volume Control Tank Level, Ch X J-CHN-LT-0226 Level 90.3% LT-226 and
Volume Control Tank Level, Ch Y J-CHN-LT-0227 (xx) volume (1E.bkp) | LT-227 are

points assignable to CR

) recorders via
non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

70) Cooling Water Temp. to ESF D-2 Fully 00200 °F Il Q at disch. of Non 1E CR, TSC, ECF. Not redundant sensors;
Components Tw) each ECWS TT-83 and TT-84 located on separate pumps
ECWS Train A Discharge Temp. JEWN-TT-0083 EQ(TIC) pump (1E.bkp) | are assignable to CR
ECWS Train B Discharge Temp. J-EWN-TT-0084 EM(T/C) QAG recorders via

(bal. of loop) non-qualified plant
computer. Also,
EM (xmir) recorded for
trending on
non-qualified
ERFDADS.

71) Cooling Water Flow. to ESF D-2 Fully 01020000 gpm [EQ 1 Q at disch. of Non 1E CR, TSC, EOF. Not redundant sensors;
Components (i) (xmtr) each ECWS FT-13and FT-14 are | located on separate
ECWS Train A Discharge Flow JEWAFT-0013 pump (1E.bkp) | assignable to pumps.

ECWS Train B Discharge Flow J-EWB-FT-0014 QAG CR recorders via
(bal. of loop) non-qualified plant
computer. Also,
recorded for
trending on
non-qualified
ERFDADS.

72) Radioactive Liquid Tank Level D-3 Fully 01032000 gal [N Il QAG bottom to Non 1E CR, TSC, EOF Not redundant sensors;
High TDS Holdup Tank TO1A Level J-LRN-LT-0004 (i) top of tanks CR indication on located on separate tanks.
High TDS Holdup Tank T01B Level J-LRN-LT-0005 ERFDADS. Signals
Low TDS Holdup Tank TO1C Level J-LRN-LT-0006 are recorded for

trending on
non-qualified
ERFDADS.
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PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 20 of 37)
Monitoring Instrument Seismic|Quality’ . Power Display
Plant Variable gﬁ: Comply Instrumentation Range Envibc)zual. Class | Class f::;'ir;% Supply Location Comments
° (a) (a) © | @ (e) (RR)

73) Radioactive Gas Holdup Tank D-3 See footnote (t) 0to400psig |N Il QAG | oneach Non1E | CR, TSC, EOF Not redundant sensors;
Pressure ) tank CRindication on located on separate tanks.
Gas Decay Holdup Tank X02A Press. J-GRN-PIT-0023 ERFDAD?-:;gnals
Gas Decay Holdup Tank X02B Press. J-GRN-PIT-0024 tar; Leir?;ror? or
Gas Decay Holdup Tank X02C Press. J-GRN-PIT-0025 non-qualifed

ERFDADS.

) Emer. Ventilation Damper Status D-2 See footnote (zz) N-clsd Clsd Q | internal 1E Status lights at each | Separate sensors for SESS
Cnmt. Refuel. Purge Supply, Outside J-CPA-UV-0002A (*) EP actuator CR hand switch and ERFDADS
Cnmt. Refuel. Purge Exh., Inside J-CPA-UV-0002B (%) switches location.

Cnmt. Refuel. Purge Supply, Inside J-CPB-UV-0003A (¥) on each NOTE: UV-2A/B,
Cnmt. Refuel. Purge Exh., Outside J-CPB-UV-0003B (*) damper () Plus “not in safe UV-3A/B, UV-4A/B and
__________________ operating position” | UV-5A/B are also in
Cnmt. Pwr Acc. Purge Supply, Otside .CPA-ZSL- e status displayed on | Cnmnt. Isol. set.
Cnmt. Pwr Acc. Purge Exh., Inside jg;ﬁ%gtgggj@ FQ l(')rr?'éasg:mh CR SESS
Cnmt. Pwr Acc. Purge Supply, Inside J-CPB-ZSL-0005A damper Component Level
Cnmt. Pwr Acc. Purge Exh., Outside J-CPB-ZSL-0005B p Panels JESAUA2E
__________________ — and JESBUAZF
Aux. Bldg, Pump Rms.Supply Isol,A1 -HAA-ZSH-0001 it o
Aux. Bldg, Pump Rms.Supply Isol,B1 j_HAB_ZgH_SS& Eg mﬁ:mmh Also HVAC mimic
Aux. Bldg, Pump Rms.Exh. Isol A2 J-HAA-ZSH-0002 EQ damper display of status on
Aux. Bldg, Pump Rms.Exh. Isol,B2 J-HAB-ZSH-0002 EQ non-Class
Aux. Bldg, Pump Rms.Exh. Isol, A3 J-HAA-ZSH-0003 EX (%) ERFDADS in CR,
Aux. Bldg, Pump Rms.Exh. Isol,B3 J-HAB-ZSH-0003 EX (%) TSC and EOF
Aux. Bldg, Pump Rms.Supply Isol, A4 J-HAA-ZSH-0004 EX (%)
Aux. Bldg, Pump Rms.Supply Isol,B4 J-HAB-ZSH-0004 EX (%)
Aux. Bldg, Pump Rms.Supply Isol,A5 J-HAA-ZSH-0005 EX (%)
Aux. Bldg, Pump Rms.Supply Isol,B5 J-HAB-ZSH-0005 EX (%)
Aux. Bldg, Pump Rms.Exh. Isol, A6 J-HAA-ZSH-0006 EQ
Aux. Bldg, Pump Rms.Exh. Isol,B6 J-HAB-ZSH-0006 EQ
Fuel Bldg. Normal Supply Isol., A1 J-HFA-ZSL-0001 S D
Fuel Bldg. Normal Supply Isol., B1 J-HFB-ZSL-0001 limit switch
Fuel Bldg. Normal Supply Isol., A2 J-HFA-ZSL-0002 on each
Fuel Bldg. Normal Supply Isol., B2 J-HFB-ZSL-0002 damper
Fuel Bldg. Normal Supply Isol., A3 J-HFA-ZSL-0003
Fuel Bldg. Normal Supply Isol., B3 J-HFB-ZSL-0003
Fuel Bldg. Normal Supply Isol., A4 J-HFA-ZSL-0004
Fuel Bldg. Normal Supply Isol., B4 J-HFB-ZSL-0004
Fuel Bldg.AFU -A Ess. Exhaust Isol J-HFA-ZSH-0005
Fuel Bldg.AFU -B Ess. Exhaust Isol J-HFB-ZSH-0005
Fuel Bldg.AFU -A Ess. Exh. X-conn. J-HFA-ZSH-0006
Fuel B|dgAFU -B Ess. Exh. X-conn. J-HFB-ZSH-0006
(*) EQID for damper, goo)trsue)?e
integral limit switch does (z2)
not have separate EQID.

dvsd ddLvddnN SOHONAJ

SHAIND AYOLYTINDHYA
OdN OL HONVIWIOANOD



Table 1.8-1

LTOC =unp

86-8"1T

61 UOTSTASY

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 21 of 37)
Monitoring Instrument Seismic| Quality . Power .
. Type - . Env. Qual. Sensing Display
Plant Variable Categ. Comply Instrurr(lae)ntatlon Rrs(\g)ge (b) Czifs C(I?Ss Location Su(zg)ly Location Comments
Emer. Ventilation Damper Status (Con't) Same sensors for SESS
Control Room Isolation: and ERFDADS
Control Room Normal AHU Isol, A J-HJA-ZSL/H-0001 EM limit switch
Control Room Normal AHU Isol, B J-HJB-ZSL/H-0001 " on each
Control Room Ess AHU A intake, A M-HJA-M002 (*) " damper
Control Room Ess AHU A intake, B M-HJB-M002 (¥) () EQID for l "
Control Room Ess AHU B intake, A M-HJA-M003 (%) damper " "
Control Room Ess AHU B intake, B M-HJB-MO03 () camper, - "
CR Comm. Equip Room Isolation, B J-HIB-ZSL/H-0010 integral fimit | "
CR Comm. Equip Room Isolation, B J-HJB-ZSL/H-0013 switch does " "
CR Kitchen / Toilet Exh. Isol, A J-HJA-ZSL/H-0015 not have " "
CR Kitchen / Toilet Exh. Isol, A J-HJA-ZSL/H-0016 separate " "
CR Kitchen / Toilet Exh. Isol, B J-HJB-ZSL/H-0023 EQID. " "
CR Kitchen / Toilet Exh. Isol, B J-HIB-ZSL/H-0024 " "
Control Room Normal AHU Isol, A J-HJA-ZSL/H-0052 " "
Control Room Normal AHU Isol, B J-HJB-ZSL/H-0055 " "
Control Room Smoke Rem. Isol., A J-HJA-ZSL/H-0056 " "
Control Room Smoke Rem. Isol., B J-HJB-ZSL/H-0056 " "
Control Room Smoke Rem. Isol., A J-HJA-ZSL/H-0057 " "
Control Room Smoke Rem. Isol., B J-HJB-ZSL/H-0057 " "
CR Comm. Equip Room Isolation, A J-HJA-ZSL/H-0058 " "
CR Comm. Equip Room Isolation, A J-HJA-ZSL/H-0059 " "
Control Building Isolation: "
ESF Swgr Rooms Normal Supply Isol J-HJA-ZSL/H-0023 " !
ESF Rms. B&D Normal Supply Isol, A J-HJA-ZSL/H-0025 " "
ESF Rms. B&D Normal Return Isol, A J-HJA-ZSL-0028 ! !
ESF Rooms B&D Smoke Exh. Isol.,B J-HJB-ZSL-0028 ! !
Ess. AHU B Supply Isolation J-HJB-ZSL/H-0031 ! "
ESF Rooms Smoke Exhaust Isol. J-HJB-ZSL/H-0032 ! !
ESF Equip. Rms Smoke Exhaust Isol. J-HJA-ZSL/H-0034 " !
ESF Rms. B&D Normal Supply Isol, B J-HJB-ZSH-0034 ! !
Upper Rooms Normal Return sol. J-HJA-ZSL/H-0036 ! !
ESF Rms. B&D Normal Return Isol, B J-HJB-ZSL/H-0038 ! !
Control Bldg. Normal AHU Inlet Isol. J-HJA-ZSL/H-0051 " !
ESF Swgr Rooms S.M. Supply Isol. J-HJB-ZSL/H-0052 " !
ESF Rooms Smoke OSA Intake Isol. J-HJA-ZSL/H-0053 ! !
ESF Swgr. Smoke OSA Intake Isol. J-HJA-ZSLIH-0054 (*)seenote | " !
ESF Rooms B&D Smoke Exh. Isol. A J-HJA-ZSL/H-0055 ! !
ESF Rms. A&C Normal Supply Isol, A J-HJA-ZSL/H-0066 ! !
ESF Rms. A&C Normal Supply Isol, B J-HJB-ZSL/H-0066 " A I I
ESF Rms. B&D Ess. AHU Disch. Isol J-HJB-ZSL/H-0058 (**) ! NOTE: not yet connected
ESF Rms. A&C Ess. AHU Disch. Isol J-HJA-ZSL/IH-0062 (**) ! to ERFDADS
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Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 22 of 37)
Monitoring Instrument Seismic| Quality . Power .
. Type — g Env. Qual. Sensing Display Comments
Plant Variable Categ. Comply Instrurr(\:)ntatlon Re(lg)ge () C}i)ss Cég?s Location Su(zg)ly Location (RR)
75) Standby Power Status Indications D-2 Fully EM | Q Self NOTE: Elec. one-line
mimic display of status on
4.16 KV Bus S03 Voltage E-PBA-ET-S03 0105250 V transducer control board meter | non-qualified ERFDADS
4.16 KV Bus S04 Voltage E-PBB-ET-S04 " at each bus. in CR, TSC and EOF
S03 Bus Standby Supply Current E-PBA-II-S03K 0to0 1200 A
S03 Bus Normal Supply Current E-PBA-II-S03L ! f
ko e, = S| s gt
__________ Y SUPRY CRhandswich | ERFDADS i CR, T5C
S03 Bus Normal Supply. Breaker Status E-PBA-S03L-(786) N-trip  Trip relay ocation. and EOF
S03 Bus Standby Supply Breaker Status E-PBA-S03K-(786) contactat | | e
S04 Bus Normal Supply. Breaker Status E-PBB-S04K-(786) each breaker control board meter
S04 Bus Standby Supply Breaker Status EPBB-SOAL-788) | | | | |-
------------------------------ transducer
480V Load Center L-31 Voltage E-PGA-L031-(V) 0to 600V at each bus.
480V Load Center L-32 Voltage E-PGB-L032-(V)
480V Load Center L-33 Vo:tage E-PGA-L033-(V)
480V Load Center L-34 Voltage EPGB-LO4-(V) ({1 1 | & .
480V Load Center L-35 Voltage E-PGA-LOSS-EV) Stalus ghts on
480V Load Center L-36 Voltage EpGBLOSY) | | | control boaras
480/ CC M31 Feeder Breaker E-PGAL31C2-(86) Ntrp Trip o
480 V MCC M32/M38 Feeder Breaker E-PGB-L32C2/C3-(86) each breaker
480 V MCC M33/M37 Feeder Breaker E-PGA-L33C2/C3-(86)
480 V MCC M34 Feeder Breaker E-PGB-L34C2-(86)
480 V MCC M35 Feeder Breaker E-PGA-L35C2-(86)
480 V MCC M36 Feeder Breaker E-PGB-L36C3-(86)
LC L-31 480V Supply Breaker Status E-PGA-L31B2-(86-1)
LC L-32 480V Supply Breaker Status E-PGB-L32B2-(86-1)
LC L-33 480V Supply Breaker Status E-PGA-L33B2-(86-1)
LC L-34 480V Supply Breaker Status E-PGB-L34B2-(86-1)
LC L-35 480V Supply Breaker Status E-PGA-L35B2-(86-1)
LC L-36 480V Supply Breaker Status E-PGB-L36B2-(86-1)
LC L-314.16KV Feeder Breaker Status E-PBA-S03H-(786)
LC L-32 4.16KV Feeder Breaker Status E-PBB-S04J-(786)
LC L-33 4.16KV Feeder Breaker Status E-PBA-S03J-(786)
LC L-34 4.16KV Feeder Breaker Status E-PBB-S04H-(786)
LC L-354.16KV Feeder Breaker Status E-PBA-S03N-(786)
LC L-36 4.16KV Feeder Breaker Status E-PBB-S04N-(786)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 23 of 37)
Monitoring Instrument Seismic| Quality . Power .
Plant Variable gype " [Comply Instrumentation Range Env. Qual. Class | Class Sen3|.ng Supply Dlsplgy Comments
ateg. (b) Location Location (RR),
(@) (@) (c) (d) (e)
Standby Power Status Indications NOTE: Elec. one-line
(Con't) mimic display of status on
non-qualified ERFDADS

125V DC Dist. Pnl. D21 Voltage E-PKA-D21 0t0 150V transducer control board meter | in CR, TSC and EOF
125V DC Dist. Pnl. D22 Voltage E-PKB-D22 at each bus.
125V DC Dist. Pnl. D23 Voltage E-PKC-D23 Signals are recorded for
125V DC Dist. Pnl. D24 Voltage E-PKD-D24 trending on non-qualified
125V DC MCC M41 Voltage E-PKA-EI-M41 ERFDADS in CR, TSC
125V DC MCC M42 Voltage E-PKB-EI-M42 and EOF
125V DC MCC M43 Voltage E-PKC-EI-M43
125V DC MCC M44 Voltage E-PKD-EI-M44
Battery Charger-A Status E-PKA-H11 Norm  Trbl relay Status lights on
Battery Charger-B  Status E-PKB-H12 contact at control boards
Battery Charger-C  Status E-PKC-H13 each charger
Battery Charger-D Status E-PKD-H14
Battery Charger-AC Status E-PKA-H15
Battery Charger-BD Status E-PKB-H16 | —
................ Norm  Trbl relay Status lights on
120V Vital AC Dist. Panel D25 Status E-PNA-D25 contact at control boards
120V Vital AC Dist. Panel D26 Status E-PNB-D26 each breaker
120V Vital AC Dist. Panel D27 Status E-PNC-D27
120V Vital AC Dist. Panel D28 Status E-PND-D28
120V AC Stdby. Supply to D25 Status E-PNA-V25
120V AC Stdby. Supply to D26 Status E-PNB-V26
120V AC Stdby. Supply to D27 Status E-PNC-v27
120V AC Stdby. Supply to D28 Status E-PND-V28
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 24 of 37)
Monitoring Instrument Seismic| Quality . Power .
Plant Variable gype ) Comply Instrumentation Range Env. Qual. Class | Class Sens[ng Supply Dlsplgy Comments
ateg. (b) Location Location (RR),
(a) (a) (c) (d) (e)
Standby Power Status Indications Signals are recorded for
(Con’t) trending on non-qualified
ERFDADS in CR, TSC
MSIV UV-170 Accum-1 Pressure J-SGA-PT-0229 0106000 psig |EX Q transducer | 1E | control board meter| and EQF.
MSIV UV-170 Accum-2 Pressure JSGB-PT-0220 | [ (BB) ateach
MSIV UV-180 Accum-1 Pressure J-SGA-PT-0231 accumulator
MSIV UV-180 Accum-2 Pressure J-SGB-PT-0232
MSIV UV-171 Accum-1 Pressure J-SGA-PT-0233
MSIV UV-171 Accum-2 Pressure J-SGB-PT-0234
MSIV UV-181 Accum-1 Pressure J-SGA-PT-0235
MSIV UV-181 Accum-2 Pressure J-SGB-PT-0236
FWIV UV-174 Accum-A Pressure J-SGA-PT-0237A
FWIV UV-174 Accum-B Pressure J-SGA-PT-0237B
FWIV UV-177 Acoum-A Pressure J-SGA-PT-0238A
FWIV UV-177 Accum-B Pressure JSGAPT02388 | | 1 | 0
FWIV UV-132 Accum-A Pressure -SGB-PT-0239A Q (xmtr)
FUN V137 Ao Prsat LT e o6 it | G
-OGB-P1-U2408 e (bal. of CR indication on
FWIV UV-137 Accum-B Pressure J-SGB-PT-0240B 500 to 700 EX  (ww) loap) (1Ebkp) | ERFDADS
ADV HV-178 Accum. Pressure J-SGB-PT-0301 P ES (ww)
ADV HV-179 Accum. Pressure J-SGA-PT-0308 EQ (W)
ADV HV-184 Accum. Pressure J-SGA-PT-0315
ADV HV-185 Accum. Pressure J-SGB-PT-0321

76) Containment Area Radiation E-1 Fully gngT
High Range 0308 i
(see row 34) ggg%

77) Radiation Exposure Area Monitors, E-2 Fully 10X10”  |EX (micro) I QAG | ion 1E | CR TSC,EOF Sensors are not redundant
In-Plant to chambers at Display onnon- | pigplays are not redundant
Person Access, Aux Bldg. West, 70' J-SQN-RE-0152A woxl |E@ access ﬁ“a“,f'e? ,R“gg since ERFDADS receives
Person Access, Aux Bldg. East, 70’ J-SQN-RE-0152B b | ocations Aarsnglgeailr onnon- | Velues from RMS via
Person Access, Aux Bldg. South, 40’ J-SQN-RE-0152C " qualified datalink
Person Access, Aux Bldg. North, 40 J-SQN-RE-0152D " ERFDADS.

Person Access, Aux Bldg. West, 100° J-SQN-RE-0153A .
Person Access, Aux Bldg. East, 100’ J-SQN-RE-0153B Sensitivity . RU-152 thru RU-
Person Access, Aux Bldg. Rec Area J-SQN-RE-0153C 10 mRh 154 are recorded on|
Person Access, Aux Bldg. West, 120 J-SQN-RE-0154A mrir both RMSSand
Person Access, Aux Bldg. East, 120° J-SQN-RE-0154B " tE?an[i)lﬁD for
Person Access, Aux Bldg. South 140 J-SQN-RE-0154C Accuracy " 9
£20% Monitors also have

local visual and

(see also row 40) audible alarms
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 25 of 37)
Monitoring Instrument Seismic|Quality . Power | .. .
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class | Class Sens[ng Supply Display Location Comments
Categ (b) Location (RR),
' (a) (a) (c) (d) (e)
78) Containment or Purge Effluent E-2 N/A NONE

(not needed, effluent

discharges through

common plant vent)

(See row 38)

79) Reactor Shield Bldg. Annulus E-2 N/A NONE
Effiuent (not in PVNG design)

80) Effluent from Auxiliary Building E-2 N/A NONE NOTE: waste gas decay
(including any bldg. containing (not needed, effluent tank is located in
primary system gases) discharges through Radwaste Bldg. Its

common plant vent) discharge header is
monitored by
JSQNRU12, available on
RMS & ERFDADS.
81) Effluent Radioactivity from Condenser E-2 N/A NONE (not needed,
Air Removal Exhaust effluent discharges
(see row 35) through common plant
vent, see row 38)

82) Condenser Air Removal Exhaust E-2 N/A NONE (not needed, NOTE: air removal rate is
Flowrate effluent discharges measured at exhaust point
- through common plant by JARNFT38, available

vent, see row 84)) on ERFDADS

83) Effluent Activity, Common Plant E-2 Fully
Vent

(see also row 39)

84) Common Plant Vent Discharge Flow E-2 Fully J-CPN-FT-0042 0t0 165000 EM Il QAG |inplantvent | Non1E [CR, TSC, EOF NOTE: includes
Plant Vent Stack Exhaust Flow scfm stack (1E. bkp) CR indication on condenser air removal

(see also row 92) @ "P)| ERFDADS. Signals | exhaust.

recorded for
trending on
non-qualified
ERFDADS
85) Radiation at S/G relief /dump paths E-2 Fully 15X10° EQ Il QAG |ion 1E CR, TSC, EOF One sensor located on
SG 1, Line 1 Effluent Monitor J-SQN-RU-0139A b (sensor) ggihmggas n‘:” Display on non- Z?:Hg{?gmf&:h tDlsSirﬁ)lciys
) . CONLRI I alified RMS
SG1, L!neZ Effluent Mon!tor J-SQN-RU-0139B 1.0X10 EM e DG bkp ?eurmlirllal i CR.Also | ERFDADS receives
SG 2, Line 1 Effluent Monitor J-SQN-RU-0140A mRhr (micro) upstream of avail. on values from RMS via
SG 2, Line 2 Effluent Monitor J-SQN-RU-0140B (kk) atmos. non-qualified datalink.
Sensitivity: dump valves ERFDADS.
1.5mRhr and main RU-139A/B & 140A/B
Aocuracy: steam are recorded on RMS
y relefs. & ERFDADS for
t20% trending.
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 26 of 37)
) Monitoring Instrument Seismic | Quality B Power Display
Plant Variable (-I;)e/ft):g Comply Instrumentation Range Env.(bcslual. Class Class Esgastliga Supply Location Comments
' (@) (@) © | (e) (RR)
86) Flowrate from Atmospheric Dump Paths | E-2 See footnote (GG) | J-SGB-ZT-0178 0 to 100% EQ (sensors) | Q LVDTson 1E | CR,TSCEOF NOTE : ADVs are the
(Calculated from analog valve position) J-SGA-ZT-0179 open each viv Analog position on | Preferred path to atm.,
i
SG 1, Line 2 Atm. Dump Vv Pos. J-SGB-ZT-0185 (xmtr) EQ Also, analfog signals '
$G 2, Line 2 Atm. Dump Vv Pos. (xentr) {mﬁ%"oﬁr
SG 1, Line 1 Atm. Dump Viv Pos. non-qualified
SG 2, Line 1 Atm. Dump Vlv Pos. ERFDADS.
(66)
87) Main Steam Relief Valve Flow E-2 See footnote (AA)
(see row 59)
88) Effluent Activity, Identified Release E-2 Fully
Point  Fuel Bldg. Exhaust Gas
(see row 41)
89) Identified Release Point, Discharge E-2 Fully J-HFB-FT-0093 0 to 63800 EM Q infuelbldg. | 1E | CR, TSC, EOF
Flow scfm (xmtr) vent stack CR indication on
Fuel BIdg. Vent Stack Exhaust Flow (aa) AG ERFDADS. Signals
Q are recorded for
(?;')b <)Jf trending on
non-qualified
(see also row 94) ERFDADS.
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 27 of 37)
Monitoring Instrument Seismic|Quality : Power Display
Plant Variable g)?t): ) Comply Instrumentation Range Envibc)zual. Class | Class E(?;iig% Supply| Location Comments
. (a) (a) © | @ (e) (RR)
90) Plant Vent Exhaust E-3 Fully
Particulate Activity
9 EM .
, o J-SQN-RU-0143, Ch 2 10X10 I QAG | beta Non 1E | CR,TSC,EOF | Displays are not
Low Level, continuous monitoring: to (sensors) scintillator Display on redundant since
10X 10-4 EM in plant non-qualified RMS | ERFDADS receives
(micro) vent. terminal in CR. values from RMS via
uClice Also avail. on datalink.
non-qualified
Accuracy ERFDADS.
+959% RU-143Pis
recorded on both
RMS and
ERFDADS for
trending.
High Level, continuous and grab sample Sampling at RU-144 skid, | Particulate EM Il QAG | sample collectors at | Non 1E | Analysis results | Samples are locally
collection w/ lab measurement: Multi-channel Analyzer, identification from (skid) (skid) (skid) | RMS skid relayed to CR, trapped in continuous
and hand calculation. samples; TSC, EOF viafax | collection or grab sample
10 mGim None None None chambers located at the
o (forHotLab | (forH'ot | (for Hot RMS skid. Determination
) equip) Lab Lab of particulates is
1.4 mCilml equip) | equip) performed on Multichannel
. Analyzer. Activity
(with dilution Equivalent is calculated
capability to from results.
10 Gim) NOTE: Sample collection
Sensitivity: may be access limited.
10 pCifml NOTE: Hot lab equip.
backed-up by labs in
Accuracy: unaffected units.
factor of 2

SHAIND AYOLYTINDHY

OdN OL HADNVIWIOANOD

dvSd ddLV¥ddN SONAd



LTOC =unp

GO0T-8"T

6T UOTSTASY

Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 28 of 37)
Monitoring Instrument Seismic|Quality .| Power Display
Plant Variable g’;’;’: " | Comply Instrumentation Range Env.(bcslual. Class | Class I?s;astliz% Supply Location Comments
o (a) (a) © | @ () (RR)
91) Plant Vent Exhaust E-3 Fully
Halogen Activity
Low Level, continuous monitoring: J-SQN-RU-0143, Ch 3 10X10°  |EM (sensors) I QAG | gamma  |Non1E | CR,TSC, EOF Displays are not
to scintillator Display on redundant since
-4 . in plant non-qualified RMS | ERFDADS receives
10X10 EW (icro) vent. terminal in CR. Also | values from RMS via
WClloe avail. on datalink.
non-qualified
Accuracy ERFDADS.
£25% RU-143] is recorded
on both RMS and
ERFDADS for
trending.
I I I A i ) M(skid) | =7 | 77 — Analysis results | T
High Level, continuous and grab sample Sampling at RU-144 skid, | Particulate I QAG Non 1E relayed to CR, TSC Samples are locally
collection w/ lab measurement; Multi-channel Analyzer, identification (skid) | (skid) | semple EOFviafax | trappedin confinuous
and hand calculation. from samples:| None collectors at ' collection or grab sample
10 pCifml (for .HOt Lab None None | RMS skid chambers located at the
to equip) (forHot | (for Hot RMS skid. Determination
1.4 mCifml Lab Lab of radioisotopes is
equip) | equip) performed on Multichannel
(with Analyzer. Activity Equivalent
dilution is calculated from results.
capability to .
10 Cilml) NOTE: Sample gol!ectlon
may be access limited.
. NOTE: Hot lab equip.
Sensitivity: backed-up by labs in
10 pCifml unaffected units.
Accuracy:
factor of 2
92)  Common Plant Vent Discharge Flow E-3 Fully

(see row 84)
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 29 of 37)
Monitoring Instrument Seismic | Quality . Power .
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class | Class Sensmg Supply Dmp@y Comments
Categ. (b) Location Location
(a) (@) (c) (d) (e)
93) Fuel Bldg. Exhaust, Particulate and E-3 Fully Sampling at RU-146 skid, | Particulate and | EM Il QAG  |sample non 1E Analysis results | Samples are locally
Halogen Activity Multi-channel Analyzer, radioisotope | (skid) (skid) (skid) | collectors at relayed to CR, trapped in continuous
and hand calculation. identification RMS skid TSC, EOF via fax. | collection or grab sample
Cpntinuous and grab sample collection from samples; | None fNorllle fNorIIIe chambers located at the
with lab measurement 10 uCifml (for Hot Lab ((I)_r bOt ( oLr bOt RMS skid. Determination
to equip) a o of particulates and
1.4 mCifml equip) equip) radioisotopes is
' performed on Multichannel
(with diluton Analyzer. Activity Equivalent
capabityto is calculated from results.
10 Cifmi NOTE: Sample collection
may be access limited.
. NOTE: Hot lab equip
Sensitvity: backed-up by labs in
10 pCifm unaffected units.
Accuracy:
factor of 2
94) Fuel Bldg., Discharge Flow E-3 Fully
(see row 89)

95) Radiation Exposure Area Monitors E-3 Fully Panasonic 812 TLDs at 5mRem None None None TLDs N/A Results relayed to | Each location has 2 or
Off-Plant fixed locations ranging t0 6000 R located as CR, TSC, EQF via | more dosimeters for
Radiological Environmental Monitoring mé ;f):esag'gﬁs_rf[%m Iﬁatsl(i '2 iof fax. ::;?isntrétigose rate
Exposure Meters (at fixed locations ' i '

P ( ) Re'dr in Dosimetry Lab. the ODCM
(uu)
%) Deleted
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Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 30 of 37)
Monitoring Instrument Seismic| Quality . Power| . .
Plant Variable gype- Comply Instrumentation Range Env. Qual. Class | Class Senqng Supply Display Location Comments
ateg. (b) Location (RR),
(a) (a) (c) (d) (e)
97) Portable Area Radiation Monitors E-3 Fully 10X 10'1 N Il NQR  |portable N/A CR, TSC, EOF Moveable monitors may
to GM devices Display on be connected to RMS bus
Portable 1 A-J-SQN-RU-0061 10x10* non-qualified RMS | at portable connection
Portable 2 A-J-SQN-RU-0062 R terminal in CR. Also | boxes located throughout
Portable 3 A-J-SQN-RU-0063 avail. on the PYNGS power block.
Portable 4 A-J-SQN-RU-0064 o non-qualified
Portable 5 A-J-SQN-RU-0065 (with shield ERFDADS. RU-61
Portable 6 A-J-SQN-RU-0066 capibllny o (see note) thru 69 are recorded NOTE: normaly not
Rihr) connected to RMS bus.
Portable 7 A-J-SQN-RU-0067 10 on both RMS and
Portable 8 A-J-SQN-RU-0068 ERFDADS for
Portable 9 A-J-SQN-RU-0069 trending.

98) Portable Multichannel Spectrometer E-3 Fully Canberra Series 35+ determined by | None None None | portable N/A Analysis results NOTE: there are two

Portable Multichanne! Analyzer Portable Multichannel detector and relayed to CR, TSC, | portable MCAs for three
Analyzer counting EOF via fax. or unit site.
conditions radio.

99) Wind Direction E-3 Fully 0t0 360° N Il NQR wind vanes Non 1E | CR, TSC, EOF “R” sensor is used for
Site Wind Direction at 35 ft., Instan. A-J-RGN-ZT-0035PIR (from (loop)  |at35ftand CR indication on validity check against ‘P"
Site Wind Direction at nominal 200 ., A-J-RGN-ZT-0195PRR North) oG 200 fton ERFDADS. sensor, only one analog
Instan. \ common Recorded at tower value is reported at each

(calibra- | site tower elevation by MDTS
ton) on JRGNUR1PRR. y
(see note). computer.
Data relayed for NOTE: *P"and R are
trending and display separate recorders
to ERFDADS

100)Wind Speed E-3 See footnote (u) | A-J-RGN-ST-0035P/R 0.5t050 mph | N Il NQR Non 1E | CR, TSC, EOF “R" sensor is used for
Site Wind Speed at 35 ft Instantaneous A-JRGN-ST-0195PIR M) (loop) anemometers CR indication on validity check against “P"
Site Wind Speed at nominal 200 ft at 35 ftand ERFDADS. sensor, only one analog
Instantaneous QAG 200 fton Recorded at tower value is reported at each

(calibra- common site on JRGNUR1PIR. elevation by MDTS
tion) fower (see note). computer.
Data relayed for NOTE: P and 'R” are
trending and display | Separate recorders
to ERFDADS

SHAIND AJOLVYTINDHA

OUN OL HONVIWIOANOD

dvYSd ddLVddN SONAJ



LTOC =unp

80T-8"1

6T UOTSTASY

Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 31 of 37)
Monitoring Instrument Seismic | Quality . Power Display
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class Class Sens[ng Supply Location Comments
Categ (b) Location
i (a) (a) (c) (d) (e) (RR)
101)Estimation of Atmospheric Stability | E-3 See footnote (v) N 1] NQR see Non 1E | CR, TSC, EOF Temperature difference
Calculated f (loop) Comment CR indication on calculated by MDTS
(Calculated from ) ERFDADS. Temp. | computer at tower,
Met Tower Delta-Temp, Instantaneous A-JRGN-CO1 pt 610 +6 °F difference recorded | relayed via non-qualified
(160 t. interval) RGTDI (Vo QAG at tower datalink to ERFDADS.
(calibra- JRGNUR1PIR. ERFDADS calculates
tion) Atmospheric Stability
(see note) Class.
Temperature NOTE: *P" and ‘R are
difference and separate recorders
Stability Class are
avail. for trending
and display on
ERFDADS.
102) Primary Coolant Gamma Spectrum |E-3 See footnote
Primary Coolant Specific Activity (PP)
(liquid and gas)
Grab Sample:
103) Sump Specific Activity E-3 see footnote
Grab Sample: (NN) and (PP)

Containment Recirculation Sump
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 32 of 37)
Monitoring Instrument Seismic| Quality . Power .
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class | Class SenS|_ng Supply Dlspl_ay Comments
Categ. (@) (a) (b) © (d) Location ©) Location
104)Primary Coolant E-3 See footnote (PP)
Boron Concentration
Grab Sample:
105) Sump Boron Concentration E-3 See footnote (PP)
Grab Sample; and (NN)
Containment Recirculation Sump
106) Primary Coolant Chloride Content E-3 See footnote (PP)
Grab Sample:
107) Sump Chloride Content E-3 See footnote (PP)
Grab Sample: and (NN)
Containment Recirculation Sump
108) Primary Coolant E-3 See footnote (PP)
Total Dissolved Gases
Grab Sample:
109)Primary Coolant E-3 See footnote (PP)
Dissolved Hydrogen
Grab Sample:
110) Primary Coolant E-3 See footnotes (JJ)
Dissolved Oxygen fand (NN)
Grab Sample: and (PP)
()
111)Primary Coolant pH E-3 See footnote (NN)
Grab Sample: and (PP)
112) Sump pH E-3 See footnote (KK)
Grab Sample: and (NN) and (PP)
Containment Recirculation Sump
(KK)
113) Containment Air Hydrogen Conc. E-3 See footnote (LL)
Grab Sample; and (PP)
(LL)
(see also Row 9)
114) Containment Air Oxygen Conc. E-3 See footnote (PP)

Grab Sample:
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Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 33 of 37)
Monitoring Instrument Seismic| Quality . Power .
Plant Variable Type - Comply Instrumentation Range Env. Qual. Class | Class Sen5|_ng Supply Dlspl_ay Comments
Categ. (b) Location Location
(@) (@) (©) (d) (e)
115) Containment Air Gamma Activity E-3 Fully (Sampling provided at RMS | Radionuclide ~ {None None None Sampleat | Non1E | Analysis results Determination of
Grab Sample: monitor RU-1 Grab isotopic (forHotlab |(forHot |(forHot | RU-TSkid | (1 pkp) | relayedto CR, TSC, | radio-nucidesis
See Footnote (PP) | ampler). Multichannel | identification ~ [equip) Lab Lab at Cnmnt. EOF via fax. performed on
Analyzer, and hand from samples: equip) equip) 100" East Multichannel Analyzer.
calculation. 10 pCifml Pene. Rm. -131 Dose Equivalent is
o calculated from results.
1.4 mCi/ml NOTE: Hot lab equip.
(with dilution backed-up byvlabs in
N unaffected units.
capability to
10 Cifml) NOTE: No heat tracing
on sample lines.
. Plateout factor used for
Sensitivity: RU-1 cartridge samples.
10 mCilml
Samples are locally
Accuracy: obtained in P&! grab
factor of 2 sample chamber located

at the RU-1 skid.

Alternate sample
collection may be access|
limited.

Footnotes:

(a) The identified instrumentation is usually the transmitter, although it is understood that the post-accident monitoring instrumentation loop extends from the
sensing elements through to and including the control room display. In some cases the PVNGS instrumentation range is not literally that specified in RG 1.97.
Some of these differences have been cited in letters to the NRC requesting an exception, other are cited in these footnotes; the differences cited in footnotes
are not considered significant enough to render the “RG 1.97 compliance” of the instrumentation as questionable.

(b) Equipment Qualification Category Codes

EQ= Component which is important to safety and qualified for harsh environment
EM= Component performs safety-related function in a mild environment

EP = Qualified as part of a larger component that has its own equip. ID tag.

EX =

N = No equipment qualification requirements

None = Item is not an Installed-Plant Component and has no assigned EQ Category.

Component which is important to safety but is exempt from qualification requirements based on an evaluation and/or NRC submittal.
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(c)

(d)

(e)

()
(@)

(h)

Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 34 of 37)

Seismic Category Codes

| = Applies to components that must remain functional in the event of a Safe Shutdown Earthquake, including those items that
perform a safety-related function

= Applies to components, not included in | or IX, which are essential to power generation or whose failure could cause a safety
hazard to station personnel.

= Applies to components not included in |, Il or IX categories.

IX=  Applies to components, not included in |, whose structural failure or collapse could reduce the functioning of any safety-related
feature to an unacceptable level.

None = Item is not an Installed-Plant Component and has no assigned Seismic Category.

Quality Assurance Classification Codes

Q= Applies to those components that perform a safety-related function

QAG = Applies to those components that are not included in Q class, but on which PVYNGS has made a regulatory or FSAR
commitment to be included within the scope of the QA Program. QAG components have a quality class code
conveying the basis for their classification; these codes are defined in an administratively controlled procedure.

NQR = Applies to those components not included in Q or QAG classes. [NOTE: QAG is sub-divided by reference code conveying the
basis for its classification]

None = Item is not an Installed-Plant Component and has no assigned QA Classification.

[Note: The quality class code associated with the (bal of loop) notation represents the minimum classification level to meet RG 1.97
Type/Category requirements. Individual components within the loop may have a higher classification code for other reasons.]

Power Supply Codes

1E = The sensing device up to and including any isolation device is powered from a Class 1E source which meets the “standby
power with battery backup” requirement.

1E - DG bkp = The sensing device up to and including any isolation device is powered from a Class 1E source which receives backup
from emergency diesel generators (but not batteries) [some tolerable interruption of indication occurs]

Non-1E = The instrument loop is powered from a non-Class 1E source (no designed backup)

Non 1E (1E bkp) = The instrument loop is normally powered from a non-Class 1E source; diesel-backed 1E power available through
manual or automatic transfer [some tolerable interruption of indication may occur]

Self = The instrument loop is powered from the same source it is monitoring

N/A = Not applicable

Type A variable per APS letter #ANPP-31334 (12/5/84)

Note: Wide range level indication is provided for both steam generators. RG 1.97, Rev. 2, required range is from the tube sheet to
separators, but due to the economizer design of the steam generators, measuring level down to the tubesheet is not practical.
The indication range extends from approximately 167-inches above the tube sheet to approximately 57-inches above the
separator deck for the steam generators. Plant operations procedures are based on the as-built tap locations.

Note: Normal practice is for STA to calculate margin from lowest pressurizer pressure and highest T-hot; QSPDS value is used as
backup.
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(i) Note:
(j) Note:

(k) Note:
() Note:

(m) Note:
(n) Note:

(o) Note:

(p) Note:

(q) Note:
(r) Note:

Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 35 of 37)

CET readings are invalid above 25% reactor power.

Non-qualified heat trace on sample lines necessary for analyzer operability. Analyzer normally not in service; accurate
readings after 30 minutes.

Footnote Deleted.

Zero point is top of vessel outlet plenum. RG 1.97, Rev. 2, required range is to the bottom of the core. This is
accomplished indirectly by the use of the CETs.

Zero point is 4 inches above fuel alignment plate. Plenum level readings are unreliable when reactor coolant pumps are
running.

Narrow Range overlaps the Wide Range by 0.5”. Zero point on Wide Range is 6 inches above containment floor at approx.
40,000 gal. point. Upper limit is at approx. 960,000 gal. level equivalent.

Complies with R.G. 1.97 (Rev. 2) with the exception of the instrument range which does not meet the required range of ’z to
100 times Technical Specification limit in r/hr. The instruments cover the range from 10 to 100 times Technical Specification
limit.

During extreme temperature ramps, radiation indication may exceed RG 1.97, Rev. 2 accuracy requirements for a short
duration [less than 30 minutes].

Effectively top to bottom of vessel for operational use.

Lower range is 40°F instead of 32°F, exception approved in NRC letter Knighton to Van Brunt (6/18/85)

(s) Footnote deleted.

(t) Note:
(u) Note:
(v) Note:

Upper range is equivalent to 105% design pressure, exception approved NRC letter Knighton to Van Brunt (6/18/85)
Upper range is 50 mph, exception approved NRC letter Knighton to Van Brunt (6/18/85)

Lower range is -6°F and upper range is +6°F (this has no effect on calculated Atmospheric Stability Class), see NRC letter
Knighton to Van Brunt (6/18/85)

(w) Footnote deleted.

(x) Footnote deleted.

(y) Upper range is equivalent to approx. 20% above lowest safety valve setting.

(z) Upper range is equivalent to approx. 134% of vent design flow.

(aa) Upper range is equivalent to approx. 139% of vent design flow at rated pressure.
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(bb)

(cc)
(dd)
(ee)

(ff)
(99)
(hh)
(ii)
)
(kk)

(In

Table 1.8-1
PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 36 of 37)

Upper range is equivalent to approx. 200% of maximum one-pump flow. Nominal one-pump flow is 4437 gpm while nominal two-pump
flow is 7519 gpm, which is design flow in accordance with RG 1.97, Rev. 2, thus the upper range is equivalent to 133% of this flow.

Upper range is equivalent to approx. 184% of design flow at rated pressure.
Upper range is equivalent to approx. 116% of S/G design or rated flow at rated pressure.

Upper range is equivalent to approx. 136% of downcomer design flow or 17% of steam generator rated flow. Downcomer flow is the
normal post trip flow path if main feedwater, main condensate or when the “N” auxiliary feedwater pump (AFN-P01) is being used.

Upper range is equivalent to approx. 198% of design flow at rated pressure.

Upper range is equivalent to approx. 128% of design flow at rated pressure.

Upper range is equivalent to approx. 148% of design flow at rated pressure.

Upper range is equivalent to approx. 126% of design flow at rated pressure.

Upper range is equivalent to approx. 102% of design tank capacity.

Lower range is equivalent to approx. 8 x 1072 uCi/cc to 16 mCi/cc depending on time since reactor shutdown, and upper range is
equivalent to approx. 8 x 10° uCi/cc to 16 x 10’ uCi/cc depending on time since reactor shutdown.

deleted

(mm) Footnote deleted.

(00)
(pp)
(qq)
(rr)
(ss)
(tt)

(uu)

(w)
(ww)
(xx)
(yy)
(zz)
(AA)
(BB)
(CC)
(DD)

Footnote deleted.
Footnote deleted.
Footnote deleted.
Footnote deleted.
Footnote deleted.
Upper range is equivalent to approx. 113% of design flow.

Note: TLDs are part of normal environmental sampling program, specific dosimeters may be read during post-accident situations at the
discretion of the emergency response team.

Footnote deleted.

Note: Coded “EX” on the basis that local conditions are “mild” although the EQ Zone for the transmitter is identified as “harsh”.
Note: Coded “EX’ on the basis of Not Needed for mitigation exclusion.

Note: footnote deleted.

Note: Coded “EX” on the basis of Not Needed for Mitigation exclusion.

Note: Coded “EX” on the basis of Limited Period of need exclusion.

Footnote deleted.

Note: Post-accident monitor correction factors are tabulated in a design calculation.

Note: Footnote deleted.
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(EE) Note:

(FF) Note:

(GG) Note:

(HH) Note:

(JJ) Note:
(KK) Note:

(LL) Note:

(MM) Note:

(NN) Note:

(OO0) Note:

(PP) Note:

(QQ) Note:

(RR) Note:

(SS) Note:
(TT) Note:

Table 1.8-1

PVNGS COMPLIANCE WITH REGULATORY GUIDE 1.97 (REVISION 2) REQUIREMENTS
(Sheet 37 of 37)

APS letter #102-02800-WFC/RAB/SAB (1/21/94) states PVYNGS’ acceptance of NRC relaxation of qualification requirements from
Category 2 to Category 3

Containment Spray is primary post accident heat removal method; re-circulation fans used only when termination of containment spray
criteria are met.

Calculation of flowrate currently done manually (no longer performed by CRACS) assuming full open position.

Redundant thermocouples at five separate locations; one set (TE-42A1 thru TE-42E1) is connected to ERFDADS, while the other set
(TE-42A thru TE-42E) is connected to CR recorder (J-RMN-TJR1) and the plant computer. A single failure can eliminate five readings
within a set, but not both sets. The calibration of set TE-42A1 thru TE-42E1 is quality-related although the equipment beyond the
thermocouples is classed as NQR. Set TE-42A thru TE-42E is not environmentally qualified and is classified as NQR throughout. The
maximum temperature displayable on recorder JRMNTJR1 and plant computer is 200 F.

APS replaced direct measurement with indirect measurement using temperature and pressure of Containment and borated water
storage tank, as recommended in CEN-415 and accepted by NRC in letter J.E. Richardson to CEOG, dated 4/12/93.

APS deleted sampling capability and relies on the passive pH control agent in the containment recirculation sump, as recommended in
CEN-415 and accepted by NRC in letter J.E. Richardson to CEOG, dated 4/12/93.

APS deleted sampling capability and relies on the safety-grade hydrogen monitors, as recommended in CEN-415 and accepted by
NRC in letter J.E. Richardson to CEOG, dated 4/12/93.

Coded “EX” on the basis of "not needed for mitigation exclusion."

Note: APS has eliminated all Containment Radwaste Sump Samples and Auxiliary Building Sump Grab Samples. The Containment
Re circulation Sump Sample requirements are satisfied utilizing the Emergency Plan and RCS Sampling Procedures. The pH
requirement is satisfied using passive pH control. All; of the above exceptions are recommended per CEN-415 and documented in
Modification of Post Accident Sampling System commitments file: 94-009-545. (APS letter number 102-02938 dated April 29, 1994).
These instruments are required for manual balancing of HPSI flow during initiation of post LOCA Long Term Cooling, and are therefore
defined as Regulatory Guide 1.97 Type A-1 variables. These components were not classified as Regulatory Guide 1.97 Type A-1
variables during the initial PAMI determination (see footnote f) since this balancing function was automatic at the time.

APS no longer must meet the licensing requirements for a dedicated Post Accident Sampling System (PASS) as described in NRC
approved PVNGS License Amendment 136 dated September 28, 2001. Remaining post accident sampling requirements are met
through the Emergency Plan and associated procedures. This change is supported by CE-NPSD-1157, as accepted by the NRC in
Safety Evaluation Report, dated May 16, 2000, for CEOG Topical Report CE-1157 Revision 1 (WESTINGHOUSE CEOG-00-215).
The two transmitters share a common sensing line; this is acceptable since no credible failure mechanism will affect this line.

EOF display of plant variable data is provided through modified ERFDADS data via a Wide Area Network (WAN). WAN provides data
not directly connected to the plant ERFDADS System. Various plant variables would be available as needed. In addition, three
screens have been configured to replicate the ERFDADS monitor displays.

In units where DMWO 2778159 has been implemented, applicable valve(s) have been removed.

In Units where DMWO 2529758 has been implemented, valve CHA-UV-715 is removed and valves HPA-UV-0023 & HPA-UV-0024
are de-terminated with upstream piping cut and capped as the new containment boundary.
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REGULATORY GUIDES
RESPONSE

Information contained in Regulatory Guide 1.112 is utilized as

discussed in section 11.3.

REGULATORY GUIDE 1.114: Guidance on Being Operator at the

Controls of a Nuclear Power Plant

(Revision 1, November 1976
RESPONSE

The position of Regulatory Guide 1.114 is accepted.
Reference 13.1.3.1.

REGULATORY GUIDE 1.115: Protection Against Low-Trajectory

Turbine Missiles (Revision 1,

July 1977)
RESPONSE

The position of Regulatory Guide 1.115 is accepted as described

in section 3.5.

REGULATORY GUIDE 1.117: Tornado Design Classification

(Revision 1, April 1978)
RESPONSE

The position of Regulatory Guide 1.117 is accepted to the
extent described in sections 3.3 and 3.5, and

subsection 9.2.5.4. Also see Regulatory Guide 1.76.
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REGULATORY GUIDE 1.118: Periodic Testing of Electric Power and

Protection Systems (Revision 1,

November 1977)
RESPONSE

The position of Regulatory Guide 1.118 is accepted as described
in sections 7.1 and 8.3. Additional references 14.2.7 and

Table 18.II.F.2-3.

REGULATORY GUIDE 1.121: Bases for Plugging Degraded PWR Steam

Generator Tubes (Revision 0,

August 1976)
RESPONSE

The position of Regulatory Guide 1.121 is accepted. Reference

the Technical Specifications.

REGULATORY GUIDE 1.124: Service Limits and Loading

Combinations for Class 1 Linear-Type
Component Supports (Revision 1,

January 1978)
RESPONSE

The position of Regulatory Guide 1.124 is accepted for the BOP
Bechtel scope (see 3.9.3). The following response is

applicable to the CE supplied (NSSS) scope:

The Requlatory Guide addresses service limits and loading
combinations for Class I linear type component supports. The

Regulatory Guide is more restrictive in terms of allowable

June 2017 1.8-116 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC

REGULATORY GUIDES

stresses than the previous revision and attempts to take into
account the non-linear behavior encountered in bolted

connections and shear stresses.
POSITION:

The RCS component supports as presently designed meet this

latest revision of the regulatory guide.

The materials used in the design of the Reactor Coolant System
components supports have been designed without using extremely
high strength materials. This maintains an ultimate to yield
strength ratio which is greater than 1.2 and as a result the
allowable stresses used in the present design of the supports
are the same as the allowable stresses in the latest revision
of the regulatory guide. The regulatory guide addresses the
fact that failure in shear may be a non-linear phenomenon. To
compensate for this, the allowable stress in shear for Level
"D" (faulted) is limited to 1.5 times the level of A & B
allowable stresses in the latest revision of the regulatory
guide. The RCS supports as presently designed meet this latest

revision of the regulatory guide.

REGULATORY GUIDE 1.127: 1Inspection of Water-Control Structures

Associated with Nuclear Power Plants

(Revision 1, March 1978)
RESPONSE

The position of Regulatory Guide 1.127 does not apply to PVNGS.
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REGULATORY GUIDE 1.129: Maintenance, Testing and Replacement

of Large Lead Storage Batteries for
Nuclear Power Plants (Revision 2,

February 2007)
RESPONSE

The position of Regulatory Guide 1.129 Revision 2 is accepted

with the following exceptions:

1. Battery temperature correction may be performed before or
after conducting discharge tests.

2.RG 1.129 Regulatory Position 1 subsection 2, “References”
is not applicable to the PVNGS Battery Monitoring and
Maintenance program.

3.In lieu of RG 1.129, Regulatory Position 2, subsection
5.2, “Inspections” the following shall be used:

“Where reference is made to the pilot cell, pilot cell
selection shall be based on the lowest voltage cell in

the battery.”

4. In Regulatory Guide 1.129, Regulatory Position 3,
subsection 5.4.1,”State of Charge Indicator,” the

following statements in paragraph (d) may be omitted:

“When it has been recorded that the charging current has
stabilized at the charging voltage for three consecutive
hourly measurements, the battery is near full charge.
These measurements shall be made after the initially
high charging current decreases sharply and the battery

voltage rises to approach the charger output voltage.”
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5.In lieu of RG 1.129 Regulatory Position 7, Subsections

7.6, “Restoration” the following may be used.

“Following the test, record the float voltage of each
cell of the string.”

References 8.3.2.1.2.1 and 8.3.2.2.1.21.

REGULATORY GUIDE 1.130: Design Limits and Loading Combinations

for Class 1 Plate-and-Shell Type
Component Supports (Revision 0/1,

July 1977/October 1978)
RESPONSE

There are no Class 1 plate-and-shell type component supports in

the BOP Bechtel scope.

The following response is applicable to the CE supplied (NSSS)

scope:

The Regulatory Guide addresses design limits and loading
combinations for Class 1 plate and shell type component

supports.
POSITION

Most Class 1 supports designed by C-E are of the linear type
and, therefore, are not affected by this guide. The only
exception is the steam generator sliding base support which is
subjected to biaxial stress fields. The design for the steam

generators conforms to revision 1 of Regulatory Guide 1.130.

June 2017 1.8-119 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC

REGULATORY GUIDES

REGULATORY GUIDE 1.133: Loose-Part Detection Program for the

Primary System of Light-Water-Cooled

Reactors (Revision 1, May 1981)
RESPONSE

The LPMS has been evaluated to determine conformance to the
guidelines of Regulatory Guide 1.133, Revision 1. The
evaluation is shown on table 1.8-2. Reference sections 4A.4,

7.7.1.1.8, and Table 3.2-1.
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Table 1.8-2
LOOSE PARTS MONITORING SYSTEM CONFORMANCE EVALUATION
(Sheet 1 of 2)

Regulatory Guide PVNGS Conformance
1.133, Rev. 1 to the
Regulatory Positions Regulatory Positions

1.System characteristics

a. Sensor locations No exception
b. System sensitivity No exception
c. Channel separation No exception
d. Data acquisition A digital recording system is
system provided. Signals from all
channels are continually
sampled.

Power is supplied from a
120 V-ac normal (non-
seismically qualified)
instrument bus, which has a
Class 1E backup source.

No exception
e. Alert level No exception

f. Capability for sensor
channel functionality

test The LPMS components will
be gqualified to meet the
g. Functionality for normal environmental
seismic and parameters of the areas in
environmental which they are installed.
conditions
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Table 1.8-2
LOOSE PARTS MONITORING SYSTEM CONFORMANCE EVALUATION
(Sheet 2 of 2)

Regulatory Guide
1.133, Rev. 1
Regulatory Positions

PVNGS Conformance
to the
Regulatory Positions

h. Quality of system

i. System repair

N

. Establishing the alert Level

w

. Using the data acquisition
Modes

4. Content of safety analysis
Reports

5. Technical specification for
the loose parts detection
system

6. Notification of a loose
part

No exception
No exception

No exception

APS takes exception to

RG 1.133 regulatory position
C.3.a(2) (e) to submit changes
to the alert level and alert
logic.

No exception to this
section or section 7.7

The guidance in Regulatory
Position C.5, "Technical
Specification for the Loose-
Part Detection System," is
implemented in the Technical
Requirements Manual instead
of the Technical
Specifications.

APS takes exception to

RG 1.133 regulatory position
C.6. This regulatory position
has been superceded by 10 CFR
50.72 and 10 CFR 50.73.
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REGULATORY GUIDE 1.134: Medical Evaluation of Licensed

Personnel for Nuclear Power Plants

(Revision 2, April 1987)
RESPONSE

The position of Regulatory Guide 1.134 is accepted.

REGULATORY GUIDE 1.137: Position C.2: Fuel 0Oil Systems for

Standby Diesel Generators (Revision 1,

October 1979)

RESPONSE

Position C.2 of Regulatory Guide 1.137 is accepted with the
following exceptions to the Guide and the referenced standard

(ANSI N195-1976):

A. ASTM D2276, Particulate Contaminant in Aviation Turbine
Fuels, will replace ASTM D2274-70, Oxidation Stability
of Distillate Fuel 0il (Accelerated Method), as
outlined in Appendix B of ANSI N195-1976. The
specification for particulate contamination will be

10 mg/1, maximum.

B. Fuel o0il sampling will be in accordance with
ASTM D4057-81, Manual Sampling of Petroleum and
Petroleum Products. This replaces ASTM D270-1975,
Standard Method of Sampling Petroleum and Petroleum
Products, which has been deleted as an ASTM standard.

C. A high level alarm is not provided on the underground

storage tanks. These tanks serve only the diesel
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generators and are refilled only to replace fuel used
during periodic testing. Safety grade level indication
is provided in the main control room so that the

refueling may be monitored.

D. Internal corrosion protection is not provided.
Periodic (every 92 days) checks of fuel quality
combined with low humidity and low rainfall at the site
(see section 2.3) will preclude water accumulation and

subsequent corrosion.

E. The fuel sampling connection is located within the
vault above the tank. This connection can also be used
as a stick gauge connection. The vault is

approximately 6 feet high, which allows adequate access
and use of a hinged stick gauge. This location

precludes missile damage to a connection aboveground.

F. Analysis performed to determine if the "remaining
applicable specifications" and "other properties" of
new fuel and stored fuel, described in Position C.2.a
and C.2.b, should be completed within 31 days of

obtaining the sample.

G. Clarification: Fuel oil contained in the supply tank
not meeting the "remaining applicable specifications"
described in Position C.2.a (specifications other than
viscosity or water and sediment) should, in a short
period of time (about a week from identification), be

replaced or returned to specification via processing.
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Diesel fuel o0il will meet the specifications of

ASTM D975, Table 1, and analysis will be performed
using the methods described in ASTM D975 per the ASTM
standard revision referenced in the Technical
Specification Bases 3.8.3 in lieu of ASTM D975-77 as
described in Position C.2.a. For parameters not
required by Technical Specifications, the analytical
methods can be based on more current approved ASTM

methods.

Reference 9.5.4.1.3, 9.5.4.2, 9A.9, and 9A.11.

REGULATORY GUIDE 1.140: Design, Testing and Maintenance

RESPONSE

Criteria for Normal Ventilation
Exhaust System Air Filtration and
Adsorption Units of Light-Water-Cooled
Nuclear Power Plants (Revision 1,

October 1979)

Exceptions are taken to applicable portions of Regulatory

Guide 1.140 as referenced in NRC Generic Letter 83-13,

Clarification of Surveillance requirements for HEPA Filters and

Charcoal

Adsorber Units in Standard Technical Specifications on

ESF Cleanup Systems, and NRC Generic Letter 99-02, Laboratory

Testing of Nuclear-Grade Activated Charcoal (APS

Letter #102-04373). Exception to Regulatory Guide 1.140 is

taken in

reference to using ANSI N509-1980 in place of

ANST N509-1976 and using ANSI N510-1980 in place of

ANST N510-1975.
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Information contained in Regulatory Guide 1.140 is utilized as

discussed in sections 9.4 and 11.3, and in table 1.8-3.

Additional references: 9A.38 and 14.2.8.

REGULATORY GUIDE 1.141: Containment Isolation Provisions for

Fluid Systems (Revision 0, April 1978)
RESPONSE

The position of Regulatory Guide 1.141 is accepted (refer to
subsection 6.2.4) except for the following. An exception is
taken to Regulatory Guide 1.141 for the CVCS charging line
containment isolation valve CHA-HV-524. This valve does not
meet the guidance of Section 4.2.2 of ANSI N271-1976 which
requires all power-operated isolation valves to be capable of
remote manual actuation from the control room. The power
supply for this valve is removed by locking open its breaker at
MCC PHA-M3520. The restoration of the power supply requires
local operator action at the MCC. This exception to lock open
valve CHA-HV-524 ensures that a flow path is available for
charging or auxiliary spray flow by preventing inadvertent

operation of the wvalve.

REGULATORY GUIDE 1.143: Design Guidance for Radioactive Waste

Management Systems Structures, and
Components Installed in
Light-Water-Cooled Nuclear Power
Plants (Revision 0, July 1978)
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RESPONSE

PVNGS accepts the position of Regulatory Guide 1.143 including
implementation of quality assurance requirements for the
radwaste management systems (refer to sections 9.3, 11.2, 11.3,
11.4, and the PVNGS Operations Quality Assurance Program
Description. Additional references: 3.2.2 (Table 3.2-1),
6.2.4.2.2, 11.5.4.2, and 11A.1) with the following exceptions:

A. Position B, (Discussion) - For the purpose of this
guide the radwaste systems do not include
instrumentation and sampling systems beyond the first

root valve.

B. Position B - The instrument and controls of the gaseous
radicactive waste processing system satisfy the
requirements of Section 7.2 of ANSI/ANS-55.4-1979
referenced by Regulatory Guide 1.143, Rev. 1, with the

following exception:

The system gas analyzer, as specified in Table 6, will
not record the Hy% by volume. It is assumed that the
gaseous radwaste system will contain > 4% H, by volume

whenever the system is in service. Monitoring the

potentially explosive mixture will be based upon this
assumption and the measured O, concentration by the gas

analyzers.
C. Position C, Paragraph 1.1.3

The turbine building, which houses most of the steam
generator blowdown system, is a Seismic Category II

braced steel and concrete structure with a design that
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has been shown not to collapse under SSE loads. The
turbine building has no means of containing the maximum
liquid inventory contained in the potentially
radiocactive portions of the steam generator blowdown
system. This potential for liquid/gaseous release 1is
less than that resulting from failure of the refueling
water tank analyzed in subsection 15.7.3 where the
radiological consequences have been determined to be

less than 1% of the 10CFR100 limits.
D. Position C, Paragraph 1.2.1

High level alarms on tanks in the radwaste building
alarm in the radwaste control room instead of the main
control room. A common radwaste alarm sounds in the
main control room for any alarm that exists in the
radwaste control room. No tank has a local alarm as
the tank overflows are hardpiped to sumps avoiding

local uncontrolled spillage.
E. Position C, Paragraph 1.2.3

The blowdown flashtank, (SCN-X01) in the turbine
building, does not have an elevated threshold to catch
potential leakage. However, because this tank operates
at an elevated temperature and pressure, any leakage
would be initially visible as steam. Liquid leaks
would be collected by the turbine building drain
system, which can be routed to the liquid radwaste

system.
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F. Position C, Paragraph 4.3

Pressure testing (hydrostatic or equivalent pneumatic)
is conducted using the applicable ASME or ANSI code,
but in no case less than one and one-half times the
line design pressure for hydrostatic testing and no
less than 1.2 times design pressure for pneumatic
testing of the GRS for a minimum of 10 minutes as

required by the above codes.
G. Position C, Paragraphs 5.1.2 and 5.2.4

The reinforced concrete design of these structures is
in accordance with American Concrete Standard ACI 318
in lieu of ACI 349-76. Structures containing radwaste
systems are analytically verified to withstand SSE

loads without collapse.
H. Position C, Paragraph 1.1.2

"Materials for pressure retaining components" will be
met for Chemical Waste (CM) system, except that
ferritic ductile cast iron that meets the requirement
of ASTM A-395 may be substituted for low carbon steel
components where the maximum service temperature is
200°F and the maximum service pressure is 200 psig.
Welding shall not be permitted on any ductile iron

component.
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS
(Sheet 1 of 9)

Radioactivity Containment Power Auxiliary Building Radwaste Building Turbine Building Containment Preaccess
Removal Normal Access Purge Vacuum Pump Exhaust (Air Cleanup
Ventilation Recirculation)
Systems
Regulatory
Guide 1.140
Positions
C.1.b system is not lgcated System islnot logatgd in an system is not lgcated system is not lgcated Adequate shielding is
in an area of high area of high radiation in an area of high in an area of high provided.
radiation during during normal plant radiation during normal |radiation during normal
normal plant operation]operation. plant operation. plant operation.
C.2.a HEPA filters have been |A prefilter is used, also No adsorber has been No exception taken. No exception taken.
included after the a HEPA filter is included included in this
adsorber. after the adsorber. No system. System is to
heater or cooling coils remove particulate
are used. materials only. No
heater or cooling coils
are used.
C.2.b No exception taken. All three filter banks, Both filter banks, No exception taken. No exception taken.
one prefilter and two prefilter and HEPA, are
HEPA, are arranged 5 wide by |arranged 4 wide by 6
6 high. A floor has high. A floor has been
been placed between the placed between the
third and fourth level of third and fourth level
filters. of filters.
C.2.c Local pressure drop High and low pressure High pressure drop High pressure drop High pressure drop
indication provided. drop alarms in control alarms locally. alarm in control room. |alarm in control room.
Refer to section 9.4 room.
for location. All
alarms are automatic,
visual, and audible.
C.2.e No outdoor air is Outdoor air is not Outdoor air is not Outdoor air is not Outdoor air is not

brought through the
system.

brought through the system.

brought through the
system.

brought through the
system.

brought through the
system.
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS
(Sheet 2 of 9)

Radioactivity
Removal Normal
Ventilation
Systems
Regulatory
Guide 1.140
Positions

Containment Power
Access Purge

Auxiliary Building

Radwaste Building

Turbine Building
Vacuum Pump Exhaust

Containment Preaccess
(Air Cleanup
Recirculation)

C.3.a

C.3.g

C.3.h

No exception taken.

Upstream mounting of
filters may be employed
in some cases.

The activated carbon,
when new, will be
provided to meet the
physical property
specifications of Table
5.1 of ANSI N509-1980

Additionally, for
optimum service life,
the new carbon should
exhibit a penetration
less than 1.0% when
tested in accordance
with ASTM D3803-1989.
(In response to NRC
Generic Letter 99-02).

No exception taken.

The auxiliary building normal
supply system has been
designed to insure that the
exhaust atmosphere will have a
relative humidity of less than
70%. The supply unit contains
cooling coils to remove
moisture from the air. Both
supply and exhaust units are
in continuous operation,
precluding relative humidity
buildup from within the
building. As a result,
neither heaters or cooling
coils have been included in
the normal ventilation system
exhaust unit.

Upstream mounting of filters
may be employed in some cases.

The activated carbon, when
new, will be provided to meet
the physical property
specifications of Table 5.1 of
ANSI N509-1980

Additionally, for optimum
service life, the new carbon
should exhibit a penetration
less than 1.0% when tested in
accordance with ASTM D3803-
1989. (In response to NRC
Generic Letter 99-02).

No exception taken.

No adsorber has been
included in this system.
System is to remove
particulate materials
only. ©No heater or
cooling coils are used.

Upstream mounting of
filters may be employed
in some cases.

No charcoal adsorber has
been included into the
design of this system.

It is designed to remove
particulates only

Position does not apply
since no charcoal
absorber has been
provided in the system.

No exception taken.

Upstream mounting of
filters may be employed
in some cases.

The activated carbon,
when new, will be
provided to meet the
physical property
specifications of Table
5.1 of ANSI N509-1980

Additionally, for optimum
service life, the new
carbon should exhibit a
penetration less than
1.0% when tested in
accordance with ASTM
D3803-1989. (In response
to NRC Generic Letter 99-
02) .

No exception taken.

Maximum relative
humidity will be less
than 70% at the inlet
to the unit at all
times during normal
plant operation.
Consequently, a heater
is not required for the
unit to control the
inlet RH to the
charcoal filter. (In
response to NRC Generic
Letter 99-02).

Upstream mounting of
filters may be employed
in some cases.

The activated carbon,
when new, will be
provided to meet the
physical property
specifications of Table
5.1 of ANSI N509-1980

Additionally, for
optimum service life,
the new carbon should
exhibit a penetration
less than 1.0% when
tested in accordance
with ASTM D3803-1989.
(In response to NRC
Generic Letter 99-02).

No exception taken.
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140
(Sheet 3 of 9)

POSITIONS

Radioactivity
Removal
Normal
Ventilation
Systems

Regulatory
Guide 1.140
Positions

Containment Power
Access Purge

Auxiliary Building

Radwaste Building

Turbine Building
Vacuum Pump Exhaust

Containment Preaccess
(Air Cleanup
Recirculation)

C.3.m

No exception taken.

No exception taken.

In-place dictylphtha-
late (DOP) penetration
and bypass leakage test
of HEPA filter banks
will confirm a
penetration of less
than 1%.

No exception taken.

Accessibility for ease of
maintenance is provided
by removing opposing
filters in opposite
directions. This

fulfills the suggested
standard distance of 3
feet plus length of
component for filter.

In-place dictylphthalate

penetration and bypass leakage
test of HEPA filter banks will

confirm a penetration of
less than 1%.

(DOP)

No exception taken.

Accessibility for ease
of maintenance is
provided by removing
opposing filters in
opposite directions.
This fulfills the
suggested standard
distance of 3 feet plus
length of component for
filter.

In-place dictylphtha-
late (DOP) penetration
and bypass leakage test
of HEPA filter banks
will confirm a
penetration of less
than 1%.

No prefilter included
in this system.

No exception taken.

In-place dictylphtha-
late (DOP) penetration
and bypass leakage test
of HEPA filter banks
will confirm a
penetration of less
than 1%.

No exception taken.

No exception taken.

In-place leak testing
will not be performed.
Visual inspection will
be performed periodi-
cally and at accep-
tance. Also, testing
will be performed in
accordance with ANSI
N510, 1980, Table 1,
Note 5. Silicone
sealants are accept-
able for sealing
filtration housing
electrical and piping
penetration.
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS
(Sheet 4 of 9)

Radiocactivity Containment Power Auxiliary Building Radwaste Building Turbine Building Containment Preaccess
Removal Normal Access Purge Vacuum Pump Exhaust (Air Cleanup
Ventilation Recirculation)
Systems
Regulatory
Guide 1.140
Positions
C.5.c The in-place testing The in-place testing The in-place testing The in-place testing An in-place leak test
penetration acceptance penetration acceptance penetration acceptance penetration acceptance will not be performed
criterion for criterion for penetration will [criterion for penetration|criterion for penetration|since these are
penetration will be be less than or equal to 1.0% |will be less than or will be less than or recirculating systems
less than or equal to in place of 0.05%. (In equal to 1.0% in place of|equal to 1.0% in place of|within the reactor
1.0% in place of 0.05%. |response to NRC Generic Letter [0.05%. (In response to 0.05%. (In response to containment building.
(In response to NRC 83-13) . NRC Generic Letter 83- NRC Generic Letter 83- (Reference ANSI N510-
Generic Letter 83-13). 13). 13). 1980, Table 1, Footnote
If not removed during welding (5) .
If not removed during activities, the filters and If not removed during If not removed during
welding activities, the |adsorber section will be welding activities, the welding activities, the If not removed during
filters and adsorber protected/isolated from the filters and adsorber filters and adsorber welding activities, the
section will be affects of the process. section will be section will be filters and adsorber
protected/isolated from protected/isolated from [protected/isolated from |[section will be
the affects of the Silicone sealant may be used |the affects of the the affects of the protected/isolated from
process. to seal electrical and piping process. process. the affects of the
penetrations into the filter process.
Silicone sealant may be |housing. Use of silicone Silicone sealant may be Silicone sealant may be
used to seal electrical |[sealants will be within used to seal electrical used to seal electrical Silicone sealant may be
and piping penetrations |manufacturer's recommended and piping penetrations and piping penetrations used to seal electrical
into the filter guidelines. into the filter housing. |into the filter housing. |and piping penetrations
housing. Use of Use of silicone sealants |[Use of silicone sealants |into the filter
silicone sealants will will be within will be within housing. Use of
be within manufacturer's manufacturer's silicone sealants will
manufacturer's recommended guidelines. recommended guidelines. be within
recommended guidelines. manufacturer's
recommended guidelines.
c.5.d The in-place testing The in-place testing Position does not apply. |The in-place testing An in-place leak test

penetration acceptance
criterion for
penetration will be
less than or equal to
1.0% in place of 0.05%.
(In response to NRC
Generic Letter 83-13).

Airflow through the
unit will not be
maintained to remove
the residual
refrigerant gas.

penetration acceptance
criterion for penetration will
be less than or equal to 1.0%
in place of 0.05%. (In
response to NRC Generic Letter
83-13) .

Airflow through the unit will
not be maintained to remove
the residual refrigerant gas.

No charcoal adsorber has
been included into the
design of this system.
It is designed to remove
particulates only.

penetration acceptance
criterion for penetration
will be less than or
equal to 1.0% in place of
0.05%. (In response to
NRC Generic Letter 83-
13).

Airflow through the unit
will not be maintained to
remove the residual
refrigerant gas.

will not be performed
since these are
recirculating systems
within the reactor
containment building.
(Reference ANSI
N510-1980, Table 1,
Footnote (5) .
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS
(Sheet 5 of 9)

when new, will be
provided to meet the
physical property
specifications of
Table 5.1 of ANSI
N509-1980.

Additionally, for
optimum service life,
the new carbon should
exhibit a penetration
less than 1.0% when
tested in accordance
with ASTM D3803-1989.
(In response to
Generic Letter 99-02).

The laboratory testing
criteria for testing a
representative carbon
adsorber sample will
be in accordance with
ASTM D3803-1989, using
a temperature of 30°C
and 70% relative
humidity. Test
acceptance criteria is
derived by using the
assigned activated
carbon decontamination
efficiency of 70% for
organic iodide per
Regulatory Guide
1.140, Revision 1,
October 1979, Table 2,
and imposing a safety
factor of 2. This
results in the test
acceptance criteria of
a methyl iodide
penetration of less
than or equal to 15%.
(In response to
Generic Letter 99-02).

will be provided to meet the
physical property
specifications of Table 5.1 of
ANSI N509-1980.

Additionally, for optimum
service life, the new carbon
should exhibit a penetration
less than 1.0% when tested in
accordance with ASTM D3803-
1989. (In response to Generic
Letter 99-02).

The laboratory testing criteria
for testing a representative
carbon adsorber sample will be
in accordance with ASTM D3803-
1989, using a temperature of
30°C and 70% relative humidity.
Test acceptance criteria is
derived by using the assigned
activated carbon
decontamination efficiency of
70% for organic iodide per
Regulatory Guide 1.140,
Revision 1, October 1979, Table
2, and imposing a safety factor
of 2. This results in the test
acceptance criteria of a methyl
iodide penetration of less than
or equal to 15%. (In response
to Generic Letter 99-02).

No charcoal adsorber has
been included into the
design of this system.
It is designed to remove
particulates only.

when new, will be
provided to meet the
physical property
specifications of Table
5.1 of ANSI N509-1980.

Additionally, for optimum
service life, the new
carbon should exhibit a
penetration less than
1.0% when tested in
accordance with ASTM
D3803-1989. (In response
to Generic Letter 99-02).

The laboratory testing
criteria for testing a
representative carbon
adsorber sample will be
in accordance with ASTM
D3803-1989, using a
temperature of 30°C and
70% relative humidity.
Test acceptance criteria
is derived by using the
assigned activated carbon
decontamination
efficiency of 70% for
organic iodide per
Regulatory Guide 1.140,
Revision 1, October 1979,
Table 2, and imposing a
safety factor of 2. This
results in the test
acceptance criteria of a
methyl iodide penetration
of less than or equal to
15%. (In response to
Generic Letter 99-02).

Radioactivity Containment Power Auxiliary Building Radwaste Building Turbine Building Containment Preaccess
Removal Normal Access Purge Vacuum Pump Exhaust (Air Cleanup
Ventilation Recirculation)

Systems
.a The activated carbon, The activated carbon, when new, |Position does not apply. |The activated carbon, The activated carbon,

when new, will be
provided to meet the
physical property
specifications of Table
5.1 of ANSI N509-1980.

Additionally, for
optimum service life,
the new carbon should
exhibit a penetration
less than 1.0% when
tested in accordance
with ASTM D3803-1989.
(In response to Generic
Letter 99-02)

The laboratory testing
criteria for testing a
representative carbon
adsorber sample will be
in accordance with ASTM
D3803-1989, using a
temperature of 30°C and
70% relative humidity.
(In response to Generic
Letter 99-02).

These units are
recirculating systems
(not exhaust systems)
and are used for
general atmosphere
cleanup purposes.
Additionally, ASTM
D3803-1989 is a more
stringent test than
that described in
Section 4.5.4 of RDT
M16-1T (reference
Regulatory Guide 1.140,
Revision 1, October
1979, Table 2).
Therefore, exception is
taken to Table 2
criteria and an
acceptance criteria of
a methyl iodide
penetration of less
than or equal to 15%
will be established.
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS

(Sheet 6

of 9)

continued

(sample stations) is
not sufficient to last
throughout the
expected adsorbent
life. Therefore, when
depleted, they will be
refilled from a
composite sample taken
from the adsorber by
means of a grain-
thieving device.

The design of the
samplers should be in
accordance with the
provisions of Appendix
A of ANSI N509-1980 in
place of ANSI N509-
1976.

A representative
carbon sample of the
adsorber will be
obtained in accordance
with Regulatory
Position C.6.b of
Regulatory Guide
1.140, Revision 1,
October 1979, using
Appendix A of ANSI
N509-1980 in place of
Appendix A of ANSI
N509-1976. However, a
thieving device other
than a slotted tube
sampler may be used
when extracting carbon
from the adsorber
section.

Laboratory tests of
representative samples
will be conducted in
accordance with ASTM
D3803-1989, using a

stations) is not sufficient to
last throughout the expected
adsorbent life. Therefore,
when depleted, they will be
refilled from a composite
sample taken from the adsorber
by means of a grain-thieving
device.

The design of the samplers
should be in accordance with
the provisions of Appendix A of
ANSI N509-1980 in place of ANSI
N509-1976.

A representative carbon sample
of the adsorber will be
obtained in accordance with
Regulatory Position C.6.b of
Regulatory Guide 1.140,
Revision 1, October 1979, using
Appendix A of ANSI N509-1980 in
place of Appendix A of ANSI
N509-1976. However, a thieving
device other than a slotted
tube sampler may be used when
extracting carbon from the
adsorber section.

Laboratory tests of
representative samples will be
conducted in accordance with
ASTM D3803-1989, using a
temperature of 30°C and 70%
relative humidity (In response
to Generic Letter 99-02).

No charcoal adsorber has
been included into the
design of this system.
It is designed to remove
particulates only.

(sample stations) is not
sufficient to last
throughout the expected
adsorbent life.
Therefore, when depleted,
they will be refilled
from a composite sample
taken from the adsorber
by means of a grain-
thieving device.

The design of the
samplers should be in
accordance with the
provisions of Appendix A
of ANSI N509-1980 in
place of ANSI N509-1976.

A representative carbon
sample of the adsorber
will be obtained in
accordance with
Regulatory Position C.6.b
of Regulatory Guide
1.140, Revision 1,
October 1979, using
Appendix A of ANSI N509-
1980 in place of Appendix
A of ANSI N509-1976.
However, a thieving
device other than a
slotted tube sampler may
be used when extracting
carbon from the adsorber
section.

Laboratory tests of
representative samples
will be conducted in
accordance with ASTM
D3803-1989, using a

Radioactivity Containment Power Auxiliary Building Radwaste Building Turbine Building Containment Preaccess
Removal Normal Access Purge Vacuum Pump Exhaust (Air Cleanup
Ventilation Recirculation)
Systems
.6.b The number of samplers [The number of samplers (sample [Position does not apply. |The number of samplers The number of samplers

(sample stations) is
not sufficient to last
throughout the expected
adsorbent life.
Therefore, when
depleted, they will be
refilled from a
composite sample taken
from the adsorber by
means of a grain-
thieving device.

The design of the
samplers should be in
accordance with the
provisions of Appendix
A of ANSI N509-1980 in
place of ANSI N509-
1976.

A representative carbon
sample of the adsorber
will be obtained in
accordance with
Regulatory Position
C.6.b of Regulatory
Guide 1.140, Revision
1, October 1979, using
Appendix A of ANSI
N509-1980 in place of
Appendix A of ANSI
N509-1976. However, a
thieving device other
than a slotted tube
sampler may be used
when extracting carbon
from the adsorber
section.

Laboratory tests of
representative samples
will be conducted in
accordance with ASTM
D3803-1989, using a
temperature of 30°C and
70% relative humidity
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS
(Sheet 7 of 9)

Radioactivity
Removal Normal
Ventilation
Systems

Regulatory
Guide 1.140
Positions

Containment Power

Access Purge

Auxiliary Building

Radwaste Building

Turbine Building

Vacuum Pump Exhaust

Containment Preaccess

(Air Cleanup
Recirculation)

temperature of 30°C and
70% relative humidity
(In response to Generic
Letter 99-02). As
such, the
representative sample
media will not
experience the test gas
flow in the same
direction as the flow
during service
conditions, as it will
have been homogeneously
mixed and fed into the
test apparatus.
Therefore, it will be
taken out of its
original test canister
(or, thieved directly
from the adsorber bed)
and transferred into an
airtight container
until at which time it
is prepared for the
laboratory test.

The activated carbon
adsorber section should
be replaced with new
unused activated carbon
meeting the physical
property specifications
of Table 5.1 of ANSI
N509-1980 in place of
Table 5.1 of ANSI
N509-1976 if (1)
laboratory test results
indicate a methyl
iodide penetration
greater than 15%, or

(2) no representative
sample is available for
testing.

As such, the representative
sample media will not
experience the test gas flow
in the same direction as the
flow during service
conditions, as it will have
been homogeneously mixed and
fed into the test apparatus.
Therefore, it will be taken
out of its original test
canister (or, thieved directly
from the adsorber bed) and
transferred into an airtight
container until at which time
it is prepared for the
laboratory test.

The activated carbon adsorber
section should be replaced
with new unused activated
carbon meeting the physical
property specifications of
Table 5.1 of ANSI N509-1980 in
place of Table 5.1 of ANSI
N509-1976 if (1) laboratory
test results indicate a methyl
iodide penetration greater
than 15%, or (2) no
representative sample is
available for testing.

temperature of 30°C and
70% relative
humidity(In response to
Generic Letter 99-02).
As such, the
representative sample
media will not
experience the test gas
flow in the same
direction as the flow
during service
conditions, as it will
have been homogeneously
mixed and fed into the
test apparatus.
Therefore, it will be
taken out of its
original test canister
(or, thieved directly
from the adsorber bed)
and transferred into an
airtight container
until at which time it
is prepared for the
laboratory test.

The activated carbon
adsorber section should
be replaced with new
unused activated carbon
meeting the physical
property specifications
of Table 5.1 of ANSI
N509-1980 in place of
Table 5.1 of ANSI
N509-1976 if (1)
laboratory test results
indicate a methyl
iodide penetration
greater than 15%, or

(2) no representative
sample is available for
testing.

(In response to Generic
Letter 99-02). As
such, the
representative sample
media will not
experience the test gas
flow in the same
direction as the flow
during service
conditions, as it will
have been homogeneously
mixed and fed into the
test apparatus.
Therefore, it will be
taken out of its
original test canister
(or, thieved directly
from the adsorber bed)
and transferred into an
airtight container
until at which time it
is prepared for the
laboratory test.

The activated carbon
adsorber section should
be replaced with new
unused activated carbon
meeting the physical
property specifications
of Table 5.1 of ANSI
N509-1980 in place of
Table 5.1 of ANSI N509-
1976 if (1) laboratory
test results indicate a
methyl iodide
penetration greater
than 15%, or (2) no
representative sample
is available for
testing.
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140 POSITIONS
(Sheet 8 of 9)

Radioactivity Containment Power Auxiliary Building Radwaste Building Turbine Building Containment Preaccess
Removal Normal Access Purge Vacuum Pump Exhaust (Air Cleanup
Ventilation Recirculation)
Systems
Regulatory
Guide 1.140
Positions
Table 1 Charcoal will be provided|Charcoal will be provided to |[No charcoal absorber has Charcoal will be Charcoal will be
to meet the requirements |meet the requirements of ANSI |been designed in the provided to meet the provided to meet the
of ANSI N509-1980, Table |N509-1980, Table 5-1. system. requirements of ANSI requirements of ANSI
5-1 N509-1980, Table 5-1. N509-1980, Table 5-1.
Table 2. The laboratory testing The laboratory testing Position does not apply. The laboratory testing

criteria for testing a
representative carbon
adsorber sample will be
in accordance with ASTM
D3803-1989, using a
temperature of 30°C and
70% relative humidity.
Test acceptance criteria
is derived by using the
assigned activated carbon
decontamination
efficiency of 70% for
organic iodide, per

criteria for testing a
representative carbon
adsorber sample will be in
accordance with ASTM D3803-
1989, using a temperature of
30°C and 70% relative
humidity. Test acceptance
criteria is derived by using
the assigned activated carbon
decontamination efficiency of
70% for organic iodide, per

No charcoal adsorber has
been included into the
design of this system.
is designed to remove
particulates only.

It

criteria for testing a
representative carbon
adsorber sample will be
in accordance with ASTM
D3803-1989, using a
temperature of 30°C and
70% relative humidity.
Test acceptance
criteria is derived by
using the assigned
activated carbon
decontamination
efficiency of 70% for
organic iodide, per

The laboratory testing
criteria for testing a
representative carbon
adsorber sample will be
in accordance with ASTM
D3803-1989, using a
temperature of 30°C and
70% relative humidity.
(In response to Generic
Letter 99-02).

These units are
recirculating systems
(not exhaust systems)
and are used for
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Table 1.8-3
COMPARISON BETWEEN DESIGN FEATURES AND REGULATORY GUIDE 1.140
(Sheet 9 of 9)

POSITIONS

Radioactivity
Removal Normal
Ventilation
Systems

Regulatory
Guide 1.140
Positions

Containment Power
Access Purge

Auxiliary Building

Radwaste Building

Turbine Building
Vacuum Pump Exhaust

Containment Preaccess
(Air Cleanup
Recirculation)

Regulatory Guide 1.140,
Revision 1, October 1979,
Table 2, and imposing a
safety factor of 2 on
such efficiency. This
results in the test
acceptance criteria of a
methyl iodide penetration
of less than or equal to
15%. (In response to
Generic Letter 99-02).

The activated carbon,
when new, will be
provided using the
physical property
specifications of Table
5.1 of ANSI N509-1980.

Additionally, for optimum
service life, the new
carbon should exhibit a
penetration less than
1.0% when tested in
accordance with ASTM
D3803-1989. (In response
to Generic Letter 99-02).

Regulatory Guide 1.140,
Revision 1, October 1979,
Table 2, and imposing a
safety factor of 2 on such
efficiency. This results in
the test acceptance criteria
of a methyl iodide
penetration of less than or
equal to 15%. (In response
to Generic Letter 99-02).

The activated carbon, when
new, will be provided using
the physical property
specifications of Table 5.1
of ANSI N509-1980.

Additionally for optimum
service life, the new carbon
should exhibit a penetration
less than 1.0% when tested in
accordance with ASTM D3803-
1989. (In response to
Generic Letter 99-02).

Regulatory Guide 1.140,
Revision 1, October
1979, Table 2, and
imposing a safety
factor of 2 on such
efficiency. This
results in the test
acceptance criteria of
methyl iodide
penetration of less
than or equal to 15%.
(In response to Generic
Letter 99-02).

The activated carbon,
when new, will be
provided using the
physical property
specifications of
Table 5.1 of ANSI
N509-1980.

Additionally, for
optimum service life,
the new carbon should
exhibit a penetration
less than 1.0% when
tested in accordance
with ASTM D3803-1989.
(In response to Generic
Letter 99-02).

general atmosphere
cleanup purposes.
Additionally, ASTM
D3803-1989 is a more
stringent test than
that described in
Section 4.5.4 of RDT
M16-1T (reference
Regulatory Guide 1.140,
Revision 1, October
1979, Table 2).
Therefore, exception is
taken to Table 2
criteria and an
acceptance criteria of
a methyl iodide
penetration of less
than or equal to 15%
will be established.

The activated carbon,
when new, will be
provided using the
physical property
specifications of Table
5.1 of ANSI N509-1980.

Additionally, for
optimum service life,
the new carbon should
exhibit a penetration
less than 1.0% when
tested in accordance
with ASTM D3803-1989.
(In response to Generic
Letter 99-02).
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REGULATORY GUIDE 1.145: Atmospheric Dispersion Models for

Potential Accident Consequence
Assessment at Nuclear Power Plants

(November 1982)
RESPONSE

Information contained in Regulatory Guide 1.145 is utilized as

discussed in section 2.3.

REGULATORY GUIDE 1.147: 1Inservice Inspection Code Case

Acceptability ASME Section XI
Division 1
RESPONSE

The position of Regulatory Guide 1.147 is accepted. Code Cases
that are actually used will be identified in the applicable

Inservice Inspection Programs. Reference 5.2.1.2.

REGULATORY GUIDE 1.155: Station Blackout

Revision 0, August 1988

The position of Regulatory Guide 1.155 is accepted as described
in Table 1.8-4. The compliance of PVNGS to Regulatory

Guide 1.155 is based on the following significant issues:

a. A minimum emergency diesel generator (EDG) reliability
target of 0.95 per demand for each EDG has been selected
and a reliability program is in place to monitor and

maintain this reliability level.
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Regulatory Guide 1.155 section 1.1.1 (NUMARC 87-00
sections 3.2.3, 3.2.4) - Exception is taken to
monitoring failures based on 20, 50, and 100 demands.
Since the Maintenance Rule has been accepted and
utilized for system reliability monitoring,
Maintenance Rule EDG Performance Criteria (PC) for
Reliability has been set to meet the overall goal of

EDG targeted reliability of 0.95.

Section 1.1.2 - Exception is taken to averaging a
nuclear unit’s failures based on 20, 50, and 100
demands. Per the Maintenance Rule, monitoring and
tracking of failures is performed per train to avoid
masking a poor performing EDG. Also 20, 50, and 100

demands are not used per the Maintenance Rule PC.

Section 1.1.3 - Comparison on average nuclear unit
EDG reliability is not performed per 20, 50, and 100

demands, but per the Maintenance Rule PC.

Section 1.2 (various NUMARC 87-00 App. D sections) -

Exceptions are taken to:

a. NUMARC various App. D sections - General
exception is taken to counting 20, 50, and 100
demands. Per Maintenance Rule PC, overall
target meets Requlatory Guide 1.155 and NUMARC
87-00 target of 0.95.

b. NUMARC 87-00 section D 2.2 - Exception is taken
to counting start demands and load-run demands

separately. All engine starts are counted as
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demands (no separating start demands and load-

run demands) .

NUMARC 87-00 sections D 2.2.2, 2.2.3, 2.3.4,
2.3.5, 2.4.2, 2.4.3 - Exception is taken to
monitoring failures to 50 and 100 demands per
the Maintenance Rule PC. 1In addition, the
Corrective Action Program performs monitoring of
failures and maintenance performance under these

NUMARC sections.

NUMARC D 2.4.4 - Exception is taken to
requirements for a problem diesel and
accelerated testing based on the Maintenance
Rule and Corrective Action Program providing
monitoring of failures and maintenance

performance.

NUMARC D 2.4.5 — Exception is taken to
requirements from exceeding failure trigger
values. The Maintenance Rule and Corrective
Action Program provide monitoring of failures

and maintenance performance.

NUMARC D 2.4.6 — Exception is taken to
requirements to retain demands and failures,
corrective actions etc. for 50 and 100 demands.
Since the Maintenance Rule PC and Corrective
Action Program is used to track and monitor EDG
performance, 50 and 100 demands are not

specifically tracked.

1.8-141 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC

REGULATORY GUIDES

g. NUMARC D 2.4.7 - Exception is taken to reporting
to the NRC all failures/demands per 20, 50, and
100 demands. Exception is taken to the 20, 50,

and 100 demand trigger values.

b. The minimum acceptable station blackout (SBO) coping
duration was determined to be 16 hours. Studies and
analyses have been performed to demonstrate the
capability of withstanding and recovering from a station

blackout event of 16 hour duration.

c. An onsite Alternate AC (AAC) power system has been
installed to provide power to plant loads that have been
determined to be important to the mitigation of a
station blackout event. This system is manually started
and can be connected to the affected nuclear unit within
one hour of the onset of a SBO. The AAC power system is
inspected and tested periodically to demonstrate its
availability and reliability. Further discussion of the

AAC power system is provided in Section 8.3.1.1.10.

d. A minimum reliability target of 0.95 per demand for the
AAC power system has been selected and a reliability
program is in place to monitor and maintain this

reliability level.

e. Procedures and training have been established for
operator actions necessary to cope with a station

blackout event.

f. Quality assurance activities have been implemented as

applicable for the non-safety related systems and
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equipment installed and dedicated for the operation of
the AAC power source. Further discussion of the quality
assurance program for SBO is provided in the PVNGS

Operations Quality Assurance Program Description.
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Table 1.8-4

PVNGS Position to Regulatory Guide 1.155 - Station Blackout Revision 0, August 1988

(Sheet 1 of 4)

RG 1.155
-, - PVNGS
Regulatory Position Applicable Position
Sections
ONSITE EMERGENCY AC POWER SOURCES 1.0
Emergency Diesel Generator Target Reliability Levels 1.1 No exception taken
Reliability Program 1.2 No exception taken
Procedures for restoring Emergency AC Power 1.3 No exception taken
OFFSITE POWER 2.0 No exception taken
ABILITY TO COPE WITH A SBO 3.0
Exception taken, 16 hour coping time is
Minimum Acceptable SBO Duration Capability. 3.1 E:,;i? t?wr;r? ;’glzc‘i%tl;gﬁn;i:g?:ggps
discussed in section 3.1.
Evaluation of Plant-Specific SBO Capability 3.2
Exception taken, The NSSS, secondary
The evaluation should be performed assuming that the SBO event occurs while the reactor is E:;r(f; 3Ir;TZQCueéi:n(tjhzoggsgSit:a\ﬂggzjefgﬁhe
operating at 100% rated thermal power and has been at this power level for at least 100 3.21 16 hour analysgs based o);] the ANSI/ANS-
days. 5.1 1979 decay heat curve, plus a 2 sigma
uncertainty at equilibrium.
The capability of all systems and components necessary to provide core cooling and decay
heat removal following a SBO should be determined, including station battery capacity, 392 No exception taken
condensate storage tank capacity, compressed air capacity, and instrumentation and control - P
requirements.
The ability to maintain adequate reactor coolant system inventory to ensure that the core is
cooled should be evaluated, taking into consideration shrinkage, leakage from pump seals, 3923 No exception taken — Methodology used is
and inventory loss from letdown or other normally open lines dependent on ac power for - different than NUMARC 87-00.
isolation.
The design adequacy and capability of equipment needed to cope with a SBO for the . B .
required duration and recovery period should be addressed and evaluated as appropriate for 3.24 No exception taken — Methodology used is

the associated environmental conditions.

different than NUMARC 87-00.
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Table 1.8-4

PVNGS Position to Regulatory Guide 1.155 - Station Blackout Revision 0, August 1988

(Sheet 2 of 4)

RG 1.155 PVNGS
Regulatory Position Applicable Position

Sections
Consideration should be given to using available non-safety-related equipment, as well as (Teorr?;(r?st?:?endt’?hkaetnir:(;;z:fot:‘esego event
safety-related equipment to cope with a SBO provided such equipment meets the the station can cope for duration of 1 hou’r
recommendations of Regulatory Positions 3.3.3 and 3.3.4. Onsite or nearby AAC power without anv AC so‘ches until the AAC power
sources that are independent and diverse from the normal Class 1E emergency ac power SOUICes ar):a started and lined up to o grate
sources (e.g., gas turbine, separate diesel engine, steam supplies) will constitute an 3.2.5 all equipment necessary to co Fe) withpSBO
acceptable SBO copying capability provided an analysis is performed that demonstrates the for tr?e 1p6 hour re uiredyduratign
plant has this capability from the onset of SBO until the AAC power source or sources are Based on re ulatgr uidelines i.t is
started and lined up to operate all equipment necessary to cope with SBO for the required assumed tha?t only gnge of three’units at the
duration. Palo Verde site would experience SBO.
Consideration should be given to timely operator actions inside or outside the control room
that would increase the length of time that the plant can cope with a SBO provided it can be 3.2.6 No exception taken
demonstrated that these actions can be carried out in a timely fashion.
The ability to maintain appropriate containment integrity should be addressed. “Appropriate 3.2.7 No exception taken
containment integrity” for SBO means that adequate containment integrity is ensured by
providing the capability, independent of the preferred and blackout unit’'s onsite emergency
ac power supplies, for valve position indication and closure for containment isolation valves
that may be in the open position at the onset of a SBO.
Modifications To Cope with SBO. 3.3
If, after considering load shedding to extend the time until battery depletion, battery capacity 3.31 No exception taken. Batteries have the

must be extended further to meet the SBO duration recommended in Regulatory Position 3.1,
it is considered acceptable either to add batteries or to add a charging system for the existing
batteries that is independent of both the offsite and the blacked-out unit’s onsite emergency
ac power systems, such as a dedicated diesel generator.

capacity to serve the required loads for one
hour, without additional equipment or load
shedding, until charging is restored from the
AAC source.
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PVNGS Position to Regulatory Guide 1.155 - Station Blackout Revision 0, August 1988
(Sheet 3 of 4)
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RG 1.155
Regulatory Position Appli PVNGS
pplicable Position
Sections
If the capacity of the condensate storage tank is not sufficient to remove decay heat for
the SBO duration recommended in Regulatory Position 3.1, a system meeting the
requirements of Regulatory Position 3.5 to resupply the tank from an alternative water 332 No exception taken. Plant CST has
source is an acceptable means to increase its capacity provided any power source e sufficient volume.
necessary to provide additional water is independent of both the offsite and the blacked-
out unit’s onsite emergency ac power systems.
No exception taken. The longer duration
event was originally supported by addition
If the compressed air capacity is not sufficient to remove decay heat and to maintain of a supplementary nitrogen system. This
appropriate containment integrity for the SBO duration recommended in Regulatory supplementary nitrogen system is no longer
Position 3.1, a system to provide sufficient capacity from an alternative source that 333 necessary and is now functionally retired
meets Regulatory Position 3.5 is an acceptable means to increase the air capacity "~ because the ADV accumulator tanks
provided any power source necessary to provide additional air is independent of both the capacity have been increased. Currently
offsite and the blacked-out unit’s onsite emergency ac power systems. the long duration event is supported via
design capacity of the ADV accumulator
tanks.
A system is required for primary coolant charging and makeup, reactor coolant pump 3.34
seal cooling or injection, decay heat removal, or maintaining appropriate containment
integrity specifically to meet the SBO duration recommended in Regulatory Position 3.1,
the following criteria should be met:
1. The system should be capable of being actuated and controlled from the No exception taken.
control room, or if other means of control are required, it should be
demonstrated that these steps can be carried out in a timely fashion, and
2. If the system must operate at 10 minutes of a loss of all ac power, it should
be capable of being actuated from the control room.

SHAIND AYOLYTINDHA

OdN OL HONVIWIOANOD

dVvSd ddLvddN SONAJ



LTQc¢ =unp

L7T-8"1

61 UOTSTASY

Table 1.8-4

PVNGS Position to Regulatory Guide 1.155 - Station Blackout Revision 0, August 1988

(Sheet 4 of 4)

Regulatory Position

RG 1.155

Applicable
Sections

PVNGS
Position

If an AAC power source is selected specifically for satisfying the requirements for SBO, the design should
meet the following criteria:

1. The AAC power source should not normally be directly connected to the preferred or the blacked-out
unit’'s onsite emergency ac power system.

2. There should be a minimum potential for common —cause failure with the preferred or the blacked-out
unit's onsite emergency ac power sources. No single-point vulnerability should exist whereby a weather-
related event or single active failure could disable any portion of the blacked-out unit's onsite emergency ac
power sources or the preferred power sources and simultaneously fail the AAC power.

3. The AAC power source should be available in a timely manner after the onset of SBO and have
provisions to be manually connected to one or all of the redundant safety buses as required. The time
required for making this equipment available should not be more than 1 hour as demonstrated by test. If
the AAC power source can be demonstrated by test to be available to power the shutdown buses at 10
minutes of the onset of SBO, no coping analysis is required.

4. The AAC power source should have sufficient capacity to operate the systems necessary for coping with
a SBO for the time required to bring and maintain the plant in safe shutdown.

5. The AAC power system should be inspected, maintained, and tested periodically to demonstrate
operability and reliability. The reliability of the AAC power system should meet or exceed 95 percent as
determined in accordance with NSAC-108 or equivalent methodology.

3.3.5

No exception taken.

If a system or component is added specifically to meet the recommendations on SBO duration in
Regulatory Position 3.1 system walkdowns and initial tests of new or modified systems or critical
components should be performed to verify that the modifications were performed properly. Failures of
added components that may be vulnerable to internal or external hazards within the design basis (e.g.,
seismic events) should not affect the operation of systems required for the design basis accident.

3.3.6

No exception taken

A system or component added specifically to meet the recommendations on SBO duration in Regulatory
Position 3.1 should be inspected, maintained, and tested periodically to demonstrate equipment operability
and reliability.

3.3.7

No exception taken

Procedures and Training to Cope with SBO.
Procedures and training should include all operator actions necessary to cope with a SBO for at least the
duration determined according to Regulatory Position 3.1.

3.4

No exception taken —
Methodology used different
than NUMARC 87-00.

Quality Assurance and Specification Guidance for SBO Equipment That is Not Safety-Related.

3.5

No exception taken
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REGULATORY GUIDE 1.160: Monitoring the Effectiveness of

Maintenance at Nuclear Power Plants

(Revision 3, May 2012)
RESPONSE

APS accepts the position of Regulatory Guide 1.160.

REGULATORY GUIDE 1.163 Performance - Based Containment Leak-

Test Program (Revision O,

September, 1995)
RESPONSE

The positions of Regulatory Guide 1.163 are accepted except as

provided below.

In Regulatory Guide 1.163, Regulatory Position C.3 specifies
containment visual examination requirements. However, visual
examinations of containment concrete surfaces and the steel
liner plate are performed in accordance with the ASME Boiler
and Pressure Vessel Code, Section XI, Subsections IWL and IWE

respectively, as described by Technical Specification 5.5.16.

REGULATORY GUIDE 1.181: Content of the Updated Final Safety

Analysis Report in accordance with
10 CFR 50.71(e). (Revision O,
September 1999)
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RESPONSE

The positions of Regulatory Guide 1.181 are accepted except as

provided below.

With respect to NEI 98-03, Revision 1, Section A5, any NRC
commitments incorporated into the UFSAR become part of the
UFSAR, and are no longer part of the commitment management
program. Therefore, implementing and reporting any changes to
commitments incorporated in the UFSAR (including removals) are
done under the appropriate change process (e.g., 10 CFR 50.59,
10 CFR 50.54, and 10 CFR 50.71(e), etc.), and are outside of
the scope of the commitment management or corrective action

programs.

With respect to NEI 98-03, Revision 1, Section A6, the
reporting requirements of 10 CFR 50.71(e) and 10 CFR 50.59
provide adequate and complete information to the NRC regarding
relevant deletions of information from the UFSAR. The

additional reporting identified in Section A6 is not required.
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REGULATORY GUIDE 1.187 Guidance for Implementation of

10 CFR 50.59, Changes, Tests, and
Experiments (Revision 0,

November 2000)

RESPONSE

The position of Regulatory Guide 1.187 is accepted, except

provided below.

NEI 96-07, Revision 1, “Guidelines for 10 CFR 50.59

Implementation”, Section 5.0, Documentation and Reporting,
restates the requirements of 10 CFR 50.59(d). In addition,
section states that “A summary of 10 CFR 50.59 evaluations

activities implemented under 10 CFR 50.59 must be provided

as

this
for

to

NRC.. The 10 CFR 50.59 reporting requirement (every 24 months)

is identical to that for UFSAR updates such that licensees may

provide these reports to NRC on the same schedule.” (emphas

added) .

is

10 CFR 50.59 evaluation summary reports will include a summary

of all 10 CFR 50.59 evaluations that were performed for the
stated time period, regardless of the implementation status

the change, test, or experiment that was evaluated.

for

REGULATORY GUIDE 1.190 Calculational and Dosimetry Methods

for Determining Pressure Vessel

Neutron Fluence (March 2001)
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RESPONSE

The position of Regulatory Guide 1.190 is accepted for Generic

Letter (GL) 96-03 implementation as provided below.

NRC GL 96-03, “Relocation of Pressure-Temperature Limit Curves
and Low Temperature Overpressure Protection System Limits”,
January 1996, specifies that licensees use acceptable methods
for reactor vessel neutron calculations (PTLR Criterion 1).
PVNGS provided the fluence methodology details and provisions
used to develop its Pressure-Temperature Limits Report (PTLR)
in Westinghouse Electric Company, LLC, “Palo Verde Nuclear
Generating Stations Units 1, 2, and 3: Basis for RCS Pressure
and Temperature Limits Report”, WCAP-16835-NP, Revision 0. 1In
the Safety Evaluation for Operating License Amendment No. 178
for PVNGS Unit 1, 2, and 3, the NRC staff evaluated that
information to establish that it adheres to the guidance

contained in RG 1.190 and is thereby acceptable for GL 96-03

implementation.

REGULATORY GUIDE 3.72 Guidance for Implementation of 10 CFR
72.48, Changes, Tests, and Experiments
(Revision 0, March 2001)

RESPONSE

The position of Regulatory Guide 3.72 is accepted, except as

provided below.

NEI 96-07, Appendix B, “Guidelines for 10 CFR 72.48
Implementation”, Section B5, Documentation and Reporting,

restates the requirements of 10 CFR 72.48(d). In addition, this
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section states that “A summary of 10 CFR 72.48 evaluations for
activities implemented under 10 CFR 72.48 must be provided to
NRC.. The 10 CFR 72.48 reporting requirement (every 24 months)
is identical to that for UFSAR updates such that licensees and
CoC holders may provide these reports to NRC on the same

schedule.” (emphasis added).

10 CFR 72.48 evaluation summary reports will include a summary
of all 10 CFR 72.48 evaluations that were performed for the
stated time period, regardless of the implementation status for

the change, test, or experiment that was evaluated.

REGULATORY GUIDE 4.1: Programs for Monitoring Radioactivity

in the Environs of Nuclear Power

Plants (Revision 1, April 1975)
RESPONSE

The position of Regulatory Guide 4.1 is accepted.

REGULATORY GUIDE 8.2: Guide for Administrative Practices in

Radiation Monitoring (Revision O,

February 2, 1973)
RESPONSE

The position of Regulatory Guide 8.2 is accepted (refer to
subsections 12.1.1, 12.3.4, 11.5.1.1.3, and sections 12.5 and
13.2).
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REGULATORY GUIDE 8.4: Personnel Monitoring Device - Direct-

Reading Pocket Dosimeters (Revision 1,

June 2011)
RESPONSE

The position of Regulatory Guide 8.4 is accepted; although
PVNGS no longer uses direct-reading pocket dosimeters, PVNGS
would conform to Regulatory Guide 8.4 if direct-reading

dosimeters were to be used in the future.

REGULATORY GUIDE 8.7: Occupational Radiation Exposure

Records Systems (Revision 0, May 1973)
RESPONSE

The position of Regulatory Guide 8.7 is accepted (refer to

section 12.5.2.2.7).

REGULATORY GUIDE 8.8: Information Relevant to Ensuring that

Occupational Radiation Exposures at
Nuclear Power Stations Will Be As Low
As Is Reasonably Achievable

(Revision 3, June 1978)
RESPONSE

The position of Regulatory Guide 8.8 1is accepted (refer to
subsections 5.4.7 and 12.3.4 and sections 11.3, 12.1, 12.5, and
13.1.2.2.1.5). Additional references: 11.4.1, 11.5.1, 12.2.1,
and 12.3.

June 2017 1.8-153 Revision 19



PVNGS UPDATED FSAR

CONFORMANCE TO NRC

REGULATORY GUIDES

REGULATORY GUIDE 8.9: Acceptable Concepts, Models,

Equations, and Assumptions for a
Bioassay Program (Revision 1,

July 1993)
RESPONSE

The position of Regulatory Guide 8.9 is accepted (refer to

section 12.5).

REGULATORY GUIDE 8.10: Operating Philosophy for Maintaining

Occupational Radiation Exposures As
Low As Is Reasonably Achievable
(Revision 1-R, May 1977)

RESPONSE

The position of Regulatory Guide 8.10 is accepted (refer to
subsection 12.1.3 and sections 12.5 and 13.2).

REGULATORY GUIDE 8.12: Criticality Accident Alarm Systems

(Revision 0, December 1974)

RESPONSE

The position of Regulatory Guide 8.12 is accepted as clarified

in section 11.5, and 12.3.4.

REGULATORY GUIDE 8.13: Instruction Concerning Prenatal

Radiation Exposure
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RESPONSE

The guidance of Regulatory Guide 8.13 is utilized in developing

lesson plans. Reference section 12.5.3.8.

REGULATORY GUIDE 8.14: Personnel Neutron Dosimeters

(Revision 1, August 1977)
RESPONSE

Regulatory Guide 8.14 has been withdrawn by the NRC, as
described in the February 26, 2001. Federal Register
(66 FR 11611). RG 8.14 guidance was superseded by

10 CFR 20.1501 (Refer to paragraph 12.5.3.6).

REGULATORY GUIDE 8.19: Occupational Radiation Dose Assessment

in Light-Water Reactor Power Plants
Design Stage Man-Rem Estimates

(Revision 1, June 1979)
RESPONSE

The dose assessments noted in section 12.4 have been provided
to demonstrate that occupational exposures will be ALARA by
design and by operation. The assessments have considered
operational experience and plant specific shielding, access
control, and maintainability. The specific data requested by
Regulatory Guide 8.19 was not provided as the Regulatory Guide

8.19 was issued subsequent to the construction permit.

To satisfy the intent and concerns of Regulatory Guide 8.19, as
well as Regulatory Guide 8.8, PVNGS conducted extensive ALARA

reviews as described in paragraph 12.1.1.1 and appendix 12B.
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These reviews, in conjunction with the radiation zones in the
plant, the shielding design criteria, and the operating

policies for ALARA will ensure that occupational man-rem will

be ALARA.

REGULATORY GUIDE 8.26: Applications of Biocassay for Fission
and Activation Products (Revision O,
September 1980)

RESPONSE

The position of Regulatory Guide 8.26 is accepted. (Refer to

paragraph 12.5.3.6.)
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1.9 STANDARD DESIGNS

The CESSAR design scope has been incorporated in each PVNGS
unit and described in the UFSAR to the maximum extent
practical. Subsection 1.9.1 describes the specific procedures
that are used to incorporate CESSAR in the PVNGS FSAR.
Subsection 1.9.2 describes the exceptions and/or deviations
from the CESSAR design. Both Subsection 1.9.1 and 1.9.2
describe the methods used, at the time the operating licenses
were issued. If a CESSAR subsection is referenced by the
applicable UFSAR Section, then the methods described in UFSAR

subsections 1.9.1 and 1.9.2 remain applicable.

1.9.1 REFERENCES TO CESSAR

Refer to the CESSAR introductory statement for the format and
content used in CESSAR. Where applicable, the PVNGS NSSS
design information required by Regulatory Guide 1.70,

Revision 3, is incorporated in the PVNGS FSAR by reference to
the appropriate CESSAR chapter, section, table, or figure. For
example, the phrase "refer to CESSAR Section 9.3.5" is used to
incorporate the identified CESSAR section into the PVNGS FSAR.
Any other chapter, section, table, or figure referenced in the
FSAR refers to a chapter, section, table, or figure of this

FSAR.

Each reference to a CESSAR section also incorporates all
figures, tables, and appendices referred to in such
incorporated CESSAR section. All topical reports referred to
in such CESSAR section and listed in CESSAR Section 1.6 are
also incorporated in the PVNGS FSAR. Where the CESSAR section

incorporated in this FSAR refers to another CESSAR section, the
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latter section is not incorporated herein unless it is also
incorporated by specific reference in the corresponding section
of this FSAR. However, reference to CESSAR Section 1.8
incorporates those positions of CESSAR sections referenced in

CESSAR Section 1.8 which respond to the Regulatory Guides.

Where the PVNGS FSAR refers to CESSAR sections relating to
systems not in the C-E scope of responsibility (table 1.9-1),
the reference means that the CESSAR section is applicable to

and descriptive of the non-C-E system.

1.9.1.1 PVNGS Scope of Supply

Table 1.9-1 sets forth the PVNGS scope of responsibility for
the NSSS, safety-related components, and other auxiliary
systems. CESSAR systems comprising the C-E System 80 are
delineated in UFSAR Table 1.2-1.

1.9.1.2 Interfaces with CESSAR Systems

The method of addressing CESSAR interface information in the

PVNGS FSAR is described in CESSAR Section 1.1.3.

Interface sections in CESSAR have been identified in CESSAR
Table 1.2-2. The CESSAR sections containing interface
requirements that are addressed herein and sections of the
PVNGS FSAR that evaluate how the applicable CESSAR interface

requirements are satisfied are itemized in table 1.9-2.

Each applicable balance of plant interface requirement is
repeated in the appropriate section of the PVNGS FSAR under
the heading "CESSAR Interface Requirements". Information in

sections titled “CESSAR Interface Requirements” has been
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reproduced verbatim from the CESSAR for incorporation into the
UFSAR and, therefore, should not be altered or revised. If
information in any of these sections is different from actual
plant design, that should be addressed in the “CESSAR Interface
Evaluation” section. A discussion regarding compliance of the
PVNGS system design with the applicable interface requirements

is provided under the heading "CESSAR Interface Evaluation".
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Table 1.9-1
SUMMARY OF SYSTEMS (Sheet 1 of 2)

Scope of
System or Component Responsibility
Reactor and reactor coolant system

Reactor vessel assembly C-E
Reactor vessel support structure C-E
Reactor vessel internals C-E
Control element assemblies and

drives C-E
Fuel C-E
Steam Generators Westinghouse
Pressurizer C-E
Reactor coolant pumps C-E
Reactor coolant piping (loop

piping only) C-E
Reactor coolant instrumentation C-E

Engineered safety features systems

Auxiliary feedwater system Bechtel
Containment spray system C-E
Containment isolation system C-E/Bechtel
Containment hydrogen recombiner

system Bechtel
Main steam isolation system Bechtel
Safety injection system C-E
Fuel building essential

ventilation system Bechtel
Containment building purge

isolation system Bechtel
Control building essential

ventilation system Bechtel
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Table 1.9-1
SUMMARY OF SYSTEMS (Sheet 2 of 2)

System or Component Scope of
Responsibility
Protection, control and instrumentation

systems

Reactor protective system C-E
Engineered safety features actuation C-E/Bechtel

systems
NSSS control system C-E

Fuel handling and storage systems

New and spent fuel storage C-E/Bechtel
Pool cooling and purification system Bechtel
Fuel transfer C-E
Fuel handling (reactor and fuel pool area) C-E

Cooling water and other auxiliary systems

Essential cooling water system Bechtel
Nuclear cooling water system Bechtel
Shutdown cooling system C-E
Process sampling system C-E
Chemical volume and control system C-E
Secondary chemical control system C-E/Bechtel

Waste management system

Liquid radwaste system Bechtel
Gaseous radwaste system Bechtel
Solid radwaste system Bechtel
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1.9.2 EXCEPTIONS TO CESSAR

Any CESSAR exception that meets the definition of a system
deviation given in paragraph 1.9.2.4 is discussed in that
paragraph. Differences which are within the definitions of
either envelope deviations, terminology deviations, or analysis
deviations set forth in paragraphs 1.9.2.1, 1.9.2.2, and
1.9.2.3, respectively, are not interpreted to be CESSAR
exceptions. Changes to the CESSAR design that do not modify
interface requirements are indicated in the applicable FSAR

sections.

1.9.2.1 Envelope Deviations

Site-related characteristics, such as meteorology, hydrology,
site boundaries, and cooling water sources are within CESSAR

envelopes. There are no envelope deviations.

1.9.2.2 Terminology Deviations

Differences in PVNGS system nomenclature from nomenclature used

in CESSAR are defined as terminology deviations.

Table 1.9-3 provides a cross-reference of terminology used.
Valve and instrument numbers contained in those CESSAR sections
incorporated by reference are illustrative only and do not

represent the PVNGS system component nomenclature.

June 2013 1.9-6 Revision 17



PVNGS UPDATED FSAR

STANDARD DESIGNS

Table 1.9-2
INTERFACE EVALUATIONS CROSS-REFERENCES (Sheet 1 of 2)

R.G. 1.70 CESSAR PVNGS
Rev. 3 Section Section Section Title

3.4.3 (a) (a) Water Level (Flood) Design

3.5.4 3.5.3.1 3.5.4.2 Missile Protection

3.6.3 5.1.4 5.1.5 Protection Against Dynamic
Effects Associated with
the Postulated Rupture
of Piping

3.7.5 5.1.4 5.1.5 Seismic Design

3.8.6 (a) (a) Design of Category I
Structures

3.9.7 (a) (a) Mechanical Systems and
Components

3.10.5 (a) (a) Seismic Qualification of
Seismic Category I
Instrumentation and
Electrical Equipment

3.11.6 (a) (a) Environmental Design of
Electrical Equipment

5.2.6 5.1.4 5.1.5 Integrity of Reactor
Coolant Pressure Boundary

5.4.7.5 5.4.7.1.3 5.4.7.2 Residual Heat Removal
System

5.4.11 (a) (a) Pressurizer Relief
Discharge System

6.2.4.5 7.3.3 7.3.4 Containment Isolation
System

6.3.6 6.3.1.3 6.3.1.4 Emergency Core Cooling
System

a. No CESSAR interface requirements.
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INTERFACE EVALUATIONS CROSS REFERENCES (Sheet 2 of 2)

R.G. 1.70 CESSAR PVNGS

Rev. 3 Section Section Section Title
06.4.7 (a) (a) Habitability Systems
6.6.9 (a) (a) Inservice Inspection of

Class 2 and 3 Components
7.2.3 7.1.3 7.1.4 Reactor Trip System
7.8 7.2.3 7.2.4 Instruments and Controls
8.2.3 8.1.1 8.3.5 Offsite Power Systems
8.3.1.5 8.3.1 8.3.5 AC Power System
8.3.2.3 8.1.1 8.3.5 DC Power System
9.1.1.4 4.2.5 4.2.6 New Fuel Storage
9.1.4.6 9.1.4.7
9.1.2.4 4.2.5 4.2.6 Spent Fuel Storage
9.1.4.6 9.1.4.7
9.1.4.6 9.1.4.6 9.1.4.7 Fuel Handling System
9.3.4.6 9.3.4.6 9.3.4.2 Chemical and Volume Control
System

9.5.1.6 (a) (a) Fire Protection System
10.4.4.X (a) (a) Turbine Bypass System
13.6.3 (a) (a) Industrial Security
15.X.X.X (a) (a) Event Evaluation
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1.9.2.3 Analysis Deviations

Differences in methods of analysis, calculational techniques,
and models used by C-E and Bechtel are defined as analysis
deviations. These differences achieve similar results by
alternative means and are not, therefore, considered analysis

deviations.

1.9.2.4 System Deviations

FEach of the systems that are within the C-E scope of
responsibility, as defined in table 1.9-1, have interface
sections. System interfaces which do not conform to those

described in CESSAR are categorized as system deviations.

In this situation, an alternative method of providing the
functional requirement specified by the CESSAR interface has
been adopted for PVNGS. A description of each of these system

interface deviations is given in the following sections.

1.9.2.4.1 Containment Spray System (CESSAR Appendix 64,
Section 7.14/FSAR paragraph 6.5.2.8 (RA) 7.1.4)

Containment spray system (CSS) actuation and flow delivery
occurs on a preestablished schedule given in Section 6.3 of
CESSAR Appendix 6A. This schedule determines flow conditions
in various analyses that take credit for a train of the CSS
functioning to mitigate the consequences of postulated
transients. The maximum time to establish rated flow given in
CESSAR Appendix 6A, Section 7.1.4, is 58 seconds after receipt
of CSAS. For PVNGS, CSS rated flow will be delivered in

greater than 58 seconds (table 6.2.1-7). The exception to the
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PVNGS SYSTEM TERMINOLOGY COMPARISON

PVNGS
System or Component

CESSAR
System or Component

Essential cooling water
system (ECWS)

Nuclear cooling water
system (NCWS)

Essential spray pond system
(ESPS)

Fuel pool cooling and

cleanup system

Liquid radwaste system (LRS)

Gaseous radwaste system (GRS)

Solid radwaste system (SRS)

Demineralized water system

Auxiliary feedwater system

Auxiliary feedwater
actuation signal (AFAS)

Load Group 1

Load Group 2

Diesel generator

Component cooling
water system (CCWS)

Component cooling water
system (CCWS)

Station service water
system

Pool cooling and
purification system

Liquid waste management
system

Gaseous waste management
system

Solid waste management
system

Demineralized water
makeup system

Emergency feedwater
system/auxiliary
feedwater system

Emergency feedwater
actuation signal
(EFAS)

Train A

Train B

Emergency generator
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CESSAR interface requirement for the CSS flow delivery time is
only significant in the determination of the in-containment
equipment qualification temperature parameters. However, under
the worst case temperature conditions (i.e., main steam line
7.16 square feet slot break at 102% power, loss of one
containment spray train, and no loss of offsite power), the
calculated temperature transient of paragraph 6.2.1.8 is
bounded by the equipment qualification environment of
Appendix A of the Equipment Qualification Program Manual.
Combustion Engineering has also committed to qualify safety-
related equipment within their scope to the same environment.
By this analysis, the delay in delivery of rated flow to the
CSS has been shown to have no adverse consequences under

postulated transients.

1.9.2.4.2 Containment Spray System (CESSAR Appendix 6A,
Section 7.13.14/FSAR paragraph 6.5.2.8
(RA) 7.13.14)

The head loss requirements of CESSAR Appendix 6A are not
applicable to the PVNGS design due to the addition of the
auxiliary spray headers. The analyses of both train A and
train B of the containment spray system have shown that either
train of the system will operate satisfactorily and meet the
design flow requirements independent of the other train during
all modes of operation. The design flow includes the

additional flow for auxiliary spray headers.

1.9.2.4.3 DELETED
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1.9.2.4.4 Engineered Safety Features Monitoring (CESSAR
Section 7.5.1.1.3/FSAR paragraph 7.5.1.1.3)

The PVNGS design has two Class 1E wide range refueling water
tank (RWT) level indicator channels with Class 1E indicators on
the remote shutdown panel and one Class 1E indicator channel in
the control room. The second channel in the control room is
Class 1E with the exception of the isolated non Class 1E
indicator and indicator power supply. This arrangement is
acceptable in that both Class 1E channels are displayed on the
remote shutdown panel and there are four narrow range Class 1E
level indicator channels in the control room which are
redundant for the volume of the RWT required to mitigate the

consequences of a LOCA.

1.9.2.4.5 Spent Fuel Pool (CESSAR Section 9.1.4.6/FSAR

paragraph 9.1.4.7)

CESSAR Section 9.1.4.6 requires 23 feet of water cover for a

fuel rod assembly lying horizontally on top of the fuel racks.

In the evaluation of a fuel handling accident, Regulatory

Guide 1.25 permits an overall iodine decontamination factor of
100 for pool depths of 23 feet or greater above the broken fuel
pins. At PVNGS, there is a minimum of 22 feet 6 inches of
water over the damaged fuel pins at the pool low level alarm
point. As iodine decontamination by 22 feet 6 inches of
covering water is considered virtually the same as the
decontamination provided by 23 feet 0 inch of covering water,
this 6-inch difference has a negligible impact on the

radiological effects of a fuel handling accident.
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1.9.2.4.6 Refueling Water Tank (CESSAR Section 9.3.4.6/FSAR

paragraph 9.3.4.2)

CESSAR Section 9.3.4.6 requires that the vent piping of the
refueling water tank be maintained at a minimum temperature of
40F. As noted in response to related NRC concerns (see
Question 6A.55), the water within the RWT will be kept above
60F at all times. The vent is located in the uppermost portion
of the tank. The vent pipes are routed without piping pockets
that could cause the accumulation of moisture. As the design
winter ambient temperature at PVNGS is 25F for 24 hours,

plugging of the RWT vent line is considered very improbable.

CESSAR Section 9.3.4.6 requires that redundant CVCS equipment
loads shall be supplied by separate buses or motor control
centers to minimize the effect of power outages. The two RWT
heaters are powered through separate circuit breakers in a
single motor control center fed from a single 480V load center.
The tank contents are normally above 60F and redundant low
temperature annunciation in the main control room is provided.
The thick concrete wall tank construction, relatively mild Palo
Verde climate, and large tank inventory combine to allow only
very slow tank content temperature changes. Adequate time is
available to restore heater power following distribution
equipment malfunction without concern for precipitation of tank

contents.

1.9.2.4.7 Safety Injection System (CESSAR Section
6.3.1.3.M.8/ FSAR paragraph 6.3.1.4, listing M.38)

Section 6.3.1.3.M.8.b requires that the volume in each safety

injection (SI) line between the RCS and the first SI valve to
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be less than 30 cubic feet. This requirement ensures that the
time taken to inject borated water from the SI system into the
RCS is minimized. The PVNGS design satisfies this requirement
for each of the four, 12-inch diameter, cold leg injection SI
lines. These four cold leg injection paths are used for

boration of the RCS.

The ‘A’ train SI long term recirculation line conforms to, but,
the ‘B’ train line exceeds the maximum water volume requirement
of Section 6.3.1.3.M.8.b. The PVNGS design for the ‘A’ train
lines has less than 16 cubic feet of unborated water volume
between the RCS and the first SI valve. The PVNGS design for
the ‘B’ train lines has less than 44 cubic feet of unborated
water volume between the RCS and the first SI valve. The
excess 14 cubic feet of unborated water volume is acceptable
since these lines are not required for boration of the RCS.

The long term recirculation lines are used to prevent boron

precipitation in the core following a LOCA.

1.9.2.4.8 Containment Spray System (CESSAR Appendix 6A,
Section 7.13.7.B/FSAR paragraph 6.5.2.8, listing A
(RA)7.13.7.B)

CESSAR Appendix 6A, Section 7.13.7.B, discusses delay time for
spray of borated water. This interface requirement uses the
term "borated water" because the containment spray pump suction
is from the RWT which is borated. The total volume of water in
both spray headers inside containment when filled to the
113-foot indicated elevation (110-foot actual) is less than

700 gallons, and filling this volume with fresh instead of

borated water will have no impact on the performance of the
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containment spray system in removing containment heat or
iodine, and negligible potential for boron dilution following
sump recirculation after a loss-of-coolant accident. The
intent of the CESSAR interface requirement is met as described
in paragraph 6.5.2.8, listing A (RA)7.13.7.B by filling the
spray headers inside containment to the 113-foot indicated

elevation (110-foot actual) with fresh water.

1.9.2.4.9 Preoperational Test Descriptions for HPSI, LPSI,
and SIT Subsystem Tests (CESSAR Sections
14.2.12.1.22, 14.2.12.1.23, and 14.2.12.1.24)

CESSAR Sections 14.2.12.1.22 (HPSI), 14.2.12.1.23 (LPSI), and
14.2.12.1.24 (SIT) each include as a prerequisite:

"2.4 The reactor vessel head and internals have

been removed."

These tests will be accomplished, in part, on PVNGS Unit 1,

with the reactor vessel head and internals in place.

For CESSAR Sections 14.2.12.1.22 (HPSI), and 14.2.12.1.23
(LPSI), for PVNGS Unit 1 only, replace the existing Item 2.4
with:

2.4 Four pressurizer safety valves removed to

provide a pressure vent path.

For CESSAR Section 14.2.12.1.23 (LPSI), for PVNGS Unit 1 only,

replace the first two lines of existing Item 3.4 with:

3.4 Start each LPSI pump using an SIAS signal and

collect initial pump operating data. For this
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portion of the test, the pump under test

For CESSAR Section 14.2.12.1.24 (SIT), for PVNGS Unit 1 only,

replace the existing Item 2.4 with:

2.4 Test method Item 3.6 (discharge of safety
injection tanks into RCS) will be accomplished with
the reactor vessel head and internals removed.

Test method Items 3.1 through 3.5 may be
accomplished with the reactor vessel head and

internals installed or removed.

The CESSAR prerequisite 2.4 that the reactor vessel head and
internals be removed ensures an adequate pressure vent path to
allow operation of tested components at near runout conditions
to confirm system design in case of RCS rupture, and to prevent
flow-induced movement of unrestrained reactor vessel internals.
By draining the RCS to the mid-point of the cold legs prior to
the test and by providing a pressure vent path through the
removed pressurizer safety valves, and additionally, in the
case of the LPSI test, aligning the LPSI pump not under test to
take a suction from the RCS and discharge to the RWT,
sufficient room exists in the RCS to obtain the required test
data. By ensuring a test backpressure less than or equal to
the head of water at a level equal to the reactor vessel
flange, as indicated by the refueling level indicator, the
intent of the original test prerequisite is maintained. If
insufficient test data can be obtained because of some
unforeseen reason with the reactor vessel head and internals

installed, portions of the test will be repeated with the
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reactor vessel head and internals removed, as needed to meet

the acceptance criteria of the CESSAR test descriptions.

1.9.2.4.10 Main and Auxiliary Feedwater System (CESSAR
Sections 5.1.4.G.6.a, 5.1.4.G6.7, 5.1.4.1.9.a,
8.3.1.3.d/FSAR subsection 5.1.5, listing G.6, G.7,
and I.9.a, and paragraph 8.3.1.1.4.6)

The PVNGS design takes exception to four CESSAR interface
requirements with respect to the main and auxiliary feedwater

systems. These exceptions are:

A. An increase in the feedwater isolation valve closure
time (in both the downcomer and economizer lines) from

4.6 to 9.6 seconds (CESSAR Section 5.1.4.I.9.a),

B. A reduction in the auxiliary feedwater flowrate from
875 to 650 gal/min per pump (CESSAR
Section 5.1.4.G.7),

C. An increase in the auxiliary feedwater pump start
times when normal ac is available from 10 seconds to
22 and 45 seconds for the motor and turbine-driven

pumps, respectively (CESSAR Section 5.1.4.G.6.a), and

D. An increase in the time delay from 15 to 23 seconds in
which interrupted auxiliary feedwater flow must be
fully reestablished to the steam generators (CESSAR
Section 8.3.1.3.d).

Table 1.9-4 provides a matrix which describes how these
exceptions impact the chapter 15 safety and chapter 6
containment analyses. This table demonstrates that the

consequences of all of these analyses remain acceptable.
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IMPACT OF MAIN AND AUXILTIARY FEEDWATER DEVIATIONS FROM THE CESSAR
INTERFACE REQUIREMENTS AND REDUCTION OF LPSI AND HPSI FLOW

Table 1.9-4

(Sheet 1 of 6)

AFW
FWIV Increased AFW Flow Increase in
FSAR Closure Reduction | AFW Flow | Reestablish LPSI HPSI

Section Time After 875 to 650 | Delay with | Delay When Flow Flow Overall

(a) Event MSIS gal/min Normal ac | ac is Lost Reduction Reduction Impact
15.1.1 Decrease in feedwater temperature  |See event 15.1.3 below
15.1.2 Increase in feedwater flow See event 15.1.3 below
15.1.3 Increased main steam flow Event reanalyzed, see Section 15.1.3
15.1.4 Inadvertent opening ADV Event reanalyzed, see Section 15.1.4 None®)
15.1.5 Steam line break Event reanalyzed, see Sections 15.1.5 and 15.1.6 Acceptable(m)
15.2.1 Loss of external load See event 15.2.3 below
15.2.2 Turbine trip See event 15.2.3 below
15.2.3 Loss of condenser vacuum Signal not encountered  [No impact (c) System not | No impact None @

actuated

15.2.4 MSIV closure See event 15.2.3 above
15.2.5 Steam pressure regulator failure Not applicable
15.2.6 Loss of ac power See event 15.3.1 below
15.2.7 Loss of normal feed flow See event 15.2.3 above
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IMPACT OF MAIN AND AUXILTIARY FEEDWATER DEVIATIONS FROM THE CESSAR
INTERFACE REQUIREMENTS AND REDUCTION OF LPSI AND HPSI FLOW (Sheet 2 of 6)
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AFW
FWIV Increased AFW Flow Increase in
FSAR Closure Reduction | AFW Flow | Reestablish LPSI HPSI
Section Time After 875 to 650 | Delay with | Delay When Flow Flow Overall
(a) Event MSIS gal/min Normal ac | acis Lost | Reduction Reduction Impact
15.2.8 Feedwater line break Event reanalyzed, see section 15.2.8©) System not actuated™) IAcceptable S
15.3.1 Loss of reactor coolant flow Signal not encountered System not actuated System not actuated None
15.3.2 Flow controller malfunction Not applicable
15.3.3 Single reactor coolant pump seizure [Signal not encountered No Loss of ac assumed -- System not actuated None
impact no impact
15.3.4 RCP shaft break See event 15.3.3 above
15.4.1 Low power CEA withdrawal Signal not encountered System not actuated System not actuated None
15.4.2 Full power CEA withdrawal Signal not encountered System not actuated System not actuated None
15.4.3 CEA assembly drop Signal not encountered System not actuated System not actuated None
15.4.4 Startup inactive RCP Signal not encountered System not actuated System not actuated None
15.4.5 Flow controller malfunction Not applicable
15.4.6 Inadvertent deboration Signal not encountered System not actuated System not actuated None
15.4.7 Inadvertent fuel loading Signal not encountered System not actuated System not actuated None
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Table 1.9-4

IMPACT OF MAIN AND AUXILTIARY FEEDWATER DEVIATIONS FROM THE CESSAR

INTERFACE REQUIREMENTS AND REDUCTION OF LPSI AND HPSI FLOW (Sheet 3 of 6)
AFW
FWIV Increased AFW Flow Increase in
FSAR Closure Reduction | AFW Flow | Reestablish LPSI HPSI
Section Time After 875 to 650 | Delay with | Delay When Flow Flow Overall
(a) Event MSIS gal/min Normal ac | acisLost | Reduction Reduction Impact
15.4.8 CEA ejection Signal not encountered System not actuated System not  [No impact(n) None"
actuated
15.5.1 Inadvertent ECCS operation Signal not encountered System not actuated No impact © None
15.5.2 CVCS malfunction Signal not encountered System not actuated System not actuated None
15.6.1 Inadvertent opening PSV See event 15.6.5 below
15.6.2 Letdown line break Signal not encountered System not actuated System not actuated None
15.6.3 System generator tube rupture Signal not encountered No impact(g) Loss of ac assumed" - System not |No impact(p) None'
No impact actuated
15.6.4 Outside containment main steam Not applicable
failure (BWR)
15.6.5 Loss of coolant accident No impactm Loss of ac assumed — Limiting Event Reanalyzedm None"
No impact
() SGTR with fully stuck ADV Event reanalyzed(j) System not  [No impact(p) Acceptable(p)
actuated
6.2.1 Containment analysis, peak IAcceptable® No Impact” No impact® Acceptable®™
pressure
6.2.1.8 Containment analysis, peak Event reanalyzed in section 6.2.1.8 No impactm Acceptablem
temperature
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Table 1.9-4
IMPACT OF MAIN AND AUXILIARY FEEDWATER DEVIATIONS FROM THE CESSAR
INTERFACE REQUIREMENTS AND REDUCTION OF LPSI AND HPSI FLOW (Sheet 4 of ©)

This column identifies the PVNGS FSAR sections that reference the CESSAR safety analyses.

For the inadvertent opening of an ADV transient, an increase in the feedwater isolation valve closure time from 4.6 to 9.6 seconds does not alter the
minimum DNBR or the maximum RCS pressure of the event. Therefore, with respect to the Standard Review Plan (SRP) criteria, there is no impact on
the consequences of the event.

The interface requirement for auxiliary feedwater delivery when ac power is not available is 45 seconds following the generation of an AFAS signal, and
when ac power is available, 22 seconds for the motor driven pump. Therefore, if flow reestablishment following the loss of ac occurs in less than the
difference between these two times. i.e., 23 seconds, then it is assured that the total delay is less than the 45 seconds assumed in the chapter 15 safety
analysis.

For the loss of condenser vacuum transient, the maximum reactor coolant system (RCS) pressure occurs before the delivery of auxiliary feedwater or
safety injection. Therefore, with respect to SRP criteria, there will be no impact on the consequences of the event.

The maximum RCS pressure of the feedwater line break transient is unaffected by the reduction in auxiliary feedwater flow because the pressure occurs
before auxiliary feedwater delivery. However, this transient was reanalyzed in subsection 15.2.8 in order to demonstrate that 650 gal/min is adequate for
long term RCS heat removal.

For the locked rotor and sheared shaft transients, the minimum departure from nucleate boiling ratio (DNBR) occurs before auxiliary feedwater delivery,
and is not changed. In addition, the integrated atmospheric steam releases and therefore the radiological consequences of the event remain unchanged
by the reduction in auxiliary feedwater flow. Therefore, with respect to the SRP criteria, there is no impact on the consequences of the event.

The steam generator tube rupture (SGTR) transient presented in CESSAR Section 15.6.3 is not impacted by the reduction in auxiliary feedwater because
the integrated atmospheric steam releases, and therefore the radiological consequences of the event, remain unchanged. However, the SGTR transient
with a fully stuck open atmospheric dump valve (ADV) is sensitive to this reduction in auxiliary feedwater flow. This transient was reanalyzed using the
PVNGS specific auxiliary feedwater system in response to NRC questions (see note j).

For the steam generator tube rupture with ac available, the auxiliary feedwater system is not actuated. Therefore, these changes do not impact the
transient’s results and the tube rupture discussion is limited to the case with the loss of ac power.

The minimum auxiliary feedwater flowrate of 650 gal/min does not alter the reported results of the emergency core cooling system (ECCS) performance
analysis referenced in subsection 15.6.5. Therefore, conformance to the 10CFR50.46 ECCS acceptance criteria is preserved.

The large break loss-of-coolant accident (LOCA) and long-term cooling evaluations in the CESSAR Sections 6.3.3.2 and 6.3.3.4 are unaffected by the
reduced minimum auxiliary feed flowrate. The energy removal capability of large breaks overwhelms steam generator heat transfer and auxiliary feed
flowrate considerations. Post-LOCA RCS heat removal in the long term cooling mode (after 1 hour) requires a much lower auxiliary feedwater flowrate to
remove the diminished decay heat values which occur at this later time.

The small break LOCA evaluation in CESSAR Section 6.3.3.3 is sensitive to steam generator heat removal and hence auxiliary feedwater flowrate.
However, an evaluation of the auxiliary feedwater flowrate of 650 gal/min shows that this flowrate is sufficient to preserve the RCS depressurization, core
liquid inventory and hence, the peak cladding temperature results presented in CESSAR.

With respect to the feedwater isolation valve closure time change, the LOCA analyses conservatively assumed that main feedwater flow is terminated in
less than 1 second after the reactor trip.
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Table 1.9-4
IMPACT OF MAIN AND AUXILIARY FEEDWATER DEVIATIONS FROM THE CESSAR
INTERFACE REQUIREMENTS AND REDUCTION OF LPSI AND HPSI FLOW (Sheet 5 of ©)

This reanalysis was provided in response to NRC questions on the steam generator tube rupture transient via letter ANPP-30572 from E. E. Van Brunt, Jr.
to G. W. Knighton dated September 19, 1984. The questions and responses are presented in appendix 15A as Questions 15A.56 through 15A.62.

The peak containment pressure of a steam line break transient will be increased (4.5 psi) as a result of an increase in the feedwater isolation valve
closure time from 4.6 to 9.6 seconds. The peak containment pressure of a steam line break will still be bounded by the loss of coolant accident, which
is unaffected by the change.

These changes to the interface requirements tend to reduce the quantity of auxiliary feed flow to the generators. As a result, the containment
response to the transient will improve as the mass and energy releases will be reduced.

In no case does the Sl flow effect the offsite dose. Therefore, the SLB consequences with respect to SRP criteria are not affected by the reduced Sl
flow.

Maximum RCS pressure and minimum DNBR occur before Sl flow delivery. Calculated radiological dose is not dependent on Sl flow. Therefore, with
respect to SRP criteria, there is no impact on the event. LOCA considerations are bounded by subsection 15.6.5.

Reduced Sl flow reduces the severity of this event.

For the SGTR with loss of offsite power event, the reduced HPSI flow curve will result in a slightly lower primary pressure at 30 minutes, which is the
time at which the CESEC analysis was terminated. However, this difference will have no significance on the radiological consequences of the event

during the subsequent cooldown. The cooldown for this case was performed by a hand calculation which did not include the feedback effects of the

primary and secondary responses.

For the SGTR with loss of offsite power with a stuck open ADV event, changes in HPSI now will have minimal impact. A decrease in HPSI flow will result
in a slight decrease in offsite dose which is confirmed by an analysis which assumed maximum (higher) HPSI flow which resulted in a slightly higher
dose (1% increase). For this event the feedback effects of the primary and secondary system responses are dynamically modeled for the 8 hour
transient. Operator actions are simulated as per the CE emergency procedure guidelines in bringing the plant to hot shutdown. As a result, the

operator is assumed to throttle the HPSI as necessary to maintain the safety functions as specified by the guidelines.

Since the reduced auxiliary feedwater and HPSI flows do not significantly impact the integrated atmospheric steam releases, no overall impact in the
radiological consequences of the event would occur.
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Table 1.9-4

IMPACT OF MAIN AND AUXILIARY FEEDWATER DEVIATIONS FROM THE CESSAR
INTERFACE REQUIREMENTS AND REDUCTION OF LPSI AND HPSI FLOW (Sheet 6 of 6)

The reduction in S| flow was evaluated for its impact on both large and small break LOCA. The evaluation also considered the additional effects, if

any, caused by the AFW flow reduction. The evaluation confirmed that the large break LOCA results in CESSAR Section 6.3.3.2 are unaffected, but the
small break LOCA results were affected. Consequently, the worst case small break LOCA was reanalyzed to consider the HPSI, LPSI, and AFW pump flowrate
reductions. Section 6.3.3.3 was revised accordingly.

The large break LOCA spectrum is unaffected by the combined effects of the HPSI, LPSI, and AFW flowrate reductions because:

(1) The energy release through the break overwhelms the amount of SG heat transfer.
(2) There is no credit taken for SI pump flow until the SIT is empty, at which time the reflood has already begun and the downcomer is full of water.

(3) Once credit is taken for the Sl flow, the total flow reduction of concern is much less than the amount of calculated spillage to the containment.
Therefore, the amount of injection water flowing into the reactor vessel and core remains unchanged.

The small break LOCA spectrum is affected by the S| pump flow reduction. Although the smallest sizes (0.05 square foot and less) are sensitive to SG
heat removal, the AFW flow reduction of concern was found insufficient to change their response. To assess the combined influence of the HPSI, LPSI,
and AFW pump flow reduction, the worst small break (0.05 square foot cold leg break) was reanalyzed. The combined effect caused a peak cladding
temperature increase from 1557F to 1630F. The increased temperature remains more than 500F lower than the limiting large break LOCA. Other small

break sizes are influenced to a lesser amount. Breaks greater than 0.05 square foot are not sensitive to AFW flow and inventory recovery is provided
by the SITs. Breaks smaller than 0.05 square foot lead to little or no uncovering of the core and, hence, significantly lower peak cladding temperatures.
The 0.05 square foot, therefore, remains the worst case small LOCA and yields a peak cladding temperature more than 500F higher than other small break
sizes.

The combined influence of reduced AFW flow and Sl flow results in lower mass/energy releases to the containment for the LOCA. The LOCA event results
in the calculated peak pressure.

Safety injection flow has no impact on secondary mass/energy releases during an SLB.

For RCS pressure consideration only. For cooldown consideration, the MSLB is limiting (see subsection 15.1.5).
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1.9.2.4.11 DELETED

1.9.2.4.12 Containment Sump Isolation Valves Actuation Time
Acceptance Criteria (CESSAR Section 6.2.4/
FSAR subsection 6.2.4)

CESSAR Table 6.2.4-1 indicates a closure time of 20 seconds for
the following valves which are actuated by a recirculation
actuation signal (RAS): SIA-UV673, SIA-UV674, SIB-UV675, and
SIB-UV676. Though the CESSAR Table specifies a closure time
for these valves, the recirculation sump suction is an
essential system penetrating containment and is not
functionally isolated by a CIAS. These valves are normally
closed and the automatic actuation stroke position for these
valves 1s open. The recirculation sump suction is critical to
ensure the capability to mitigate consequences of accidents,
and the valves are designed to open at a RAS. An increased
actuation (open) time of 35 seconds was reviewed against the
safety analysis requirements for these valves and found to be
acceptable. These valves are required to open upon receipt of
a RAS, which is generated by a low RWT level signal. These
valves are required to open before the RWT level reaches the
level of the SI pump suction line to ensure an uninterrupted
source of water for the SI pumps. Sufficient margin is
available in the low RWT setpoint to allow for a 15-second
increase in the valve open time. The increased actuation time
limit will not affect these valves' operability or durability.
This deviation from these valves' original specification is

acceptable. Any mechanical failure of a valve or its operator
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which would not cause the wvalves' actuation time to exceed

35 seconds would not jeopardize the function of the wvalve.

1.9.2.4.13 Chemical and Volume Control System (CVCS) (CESSAR
Section 9.3.4.4/FSAR subsection 9.3.4)

CESSAR Section 9.3.4.4, Testing and Inspection Requirements,
states in part: "All sections of the CVCS will be operated and
tested initially with respect to flow paths, flow capacity, and
mechanical operability. Pumps will be tested to demonstrate

head and capacity."

The gas stripper pumps were supplied as an integral part of the
gas stripper which is comprised of a stripper column, heat
exchange equipment, piping subassemblies, pumps, valves,
structural hardware, and instrumentation; as such, the pumps
were not provided with provisions for measuring suction and
discharge pressures. This lack of test connections precludes

the ability to satisfy the aforementioned requirement.

Combustion Engineering has determined that the requirement to
prove head and capacity does not apply to the gas stripper

pumps and may be exempted for the following reasons:

A. Operation of the gas stripper is not required during
or after an accident. Therefore, pump performance

and operability is not a criteria for plant safety.

B. The gas stripper was tested and qualified by the
vendor. As long as the proper interface requirements
(i.e., inlet pressure, backpressures, flows,

temperatures) to the gas stripper are maintained, the
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stripper will operate as required during normal plant

operation.

1.9.2.4.14 Historical information moved to Appendix 1A

1.9.2.4.15 Historical information moved to Appendix 1A

1.9.2.4.16 Historical information moved to Appendix 1A

1.9.2.4.17 Historical information moved to Appendix 1A

1.9.2.4.18 Historical information moved to Appendix 1A

1.9.2.4.19 Fuel Handling System (CESSAR Section
9.1.4.2.2.11/ FSAR subsection 9.1.4) Refueling
Equipment Test (CESSAR Section 14.2.12.1.36)

CESSAR Section 9.1.4.2.2.11 describes a dry sipping system to
be utilized in the detection of fuel cladding failures during
refueling operations. This system is currently not utilized at
PVNGS; instead, as a minimum, a visual surveillance program for
discharged fuel assemblies will be instituted as stated in the

response to NRC Question 490.3 (FSAR Question 4A.3).

Since the dry sipping system is currently not being utilized at
PVNGS, exception is being taken to Paragraph 3.3 of the
refueling equipment test description, CESSAR

Section 14.2.12.1.36, of the preoperational test program.

NOTE

Equipment for the purpose of detecting
fuel cladding failure will be
preoperationally tested prior to its use.
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1.9.2.4.20 Historical information moved to Appendix 1A

1.9.2.4.21 Historical information moved to Appendix 1A

1.9.2.4.22 Historical information moved to Appendix 1A

1.9.2.4.23 Demineralized Water System (CESSAR Table 9.2-1,
FSAR paragraph 9.2.3.1.2, listing D)

CESSAR Table 9.2-1 imposes certain water quality requirements
on the demineralized water system at PVNGS. As discussed in
paragraph 9.2.3.1.2, listing D, PVNGS does not fully meet these
CESSAR requirements. However, this condition is acceptable
since the water quality specifications for the ultimate uses of
demineralized water (such as the reactor coolant system, the
feedwater system, and the steam generators) are in accordance

with the CESSAR.

1.9.2.4.24 Use of Inhibited (with Hydrazine) Water for
Cleaning, Flushing, and Pressure Testing (CESSAR
Sections 4.5.1.5 and 5.2.3.4.1.2)

To prevent halide-induced intergranular corrosion in the RCS,
CESSAR Sections 4.5.1.5 and 5.2.3.4.1.2 require the water for
cleaning, flushing, and pressure testing to be inhibited with
hydrazine. Welding electrodes are coated with fluorine-
containing material and small amounts of the coatings can be
left behind from the field welds of the piping, etc. Hydrazine
will prevent SCC scavenging any oxygen that may be dissolved in
the water. Because of the numerous personnel precautions

needed for hydrazine, a closer look was taken at the use of
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inhibited water. It was found that the use of inhibited water
is not needed for cleaning, flushing, or pressure testing as
long as water does not remain in the RCS for a long (weeks)
period of time. A review of the literature showed that it
takes about a week to produce fluorine-induced stress corrosion
cracking (SCC) in sensitizing weldments. Hence, if the length
of time a component is wet is limited to a day or two and
weldments are not sensitized, the possibility of SCC is
precluded. Therefore, Sections 4.5.1.5 and 5.2.3.4.1.2 have
been changed to make the use of inhibited water mandatory only
if the water will remain in the component or RCS for a long

period of time; i.e., wet layup.

1.9.2.4.25 Historical information moved to Appendix 1A

1.9.2.4.26 Inadvertent Loading of a Fuel Assembly Into the
Improper Position (CESSAR Section 15.4.7.2)

CESSAR 15.4.7.2 indicates that a licensed operator will be
present in the area where fuel assemblies are being handled to
ensure that the assemblies are moved to their correct

location. PVNGS takes exception to this in that all core
alterations shall be observed and directly supervised by either
a licensed senior reactor operator or a senior reactor operator
limited to fuel handling who has no other concurrent

responsibilities during this operation.

In addition, PVNGS takes exception to CESSAR 15.4.7.2 with
respect to "periodic" independent inventories of components in
the reactor core, spent fuel, and new fuel storage areas to

ensure that the tag board is correct. PVNGS does perform
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annual inventories of the spent fuel and new fuel storage areas
in addition to post refueling reactor core mapping. These
inventories are then used as the basis for setting up the tag

board for use during fuel movement.

1.9.2.4.27 Increase in Feedwater Flow (CESSAR
Section 15.1.2)

CESSAR 15.1.2 assumes a maximum increase to feedwater flow at
full power to be 110% of the nominal feedwater flow. After
testing, the feedwater system has been found to be capable of
supplying 125% of the nominal flow at full power. To assure
conservatism, a re-evaluation of the increase in feedwater flow
event was made. The results of this re-evaluation showed that
the most limiting event in UFSAR Section 15.1 is the increase
in main steam flow event due to the quick opening of 8 steam
bypass valves (Section 15.1.3). Therefore, the assumed
feedwater flow value should be 125% of the nominal flow instead

of 110%.

1.9.2.4.28 Reactor Vessel Closure Head Handling/Containment
Polar Crane (CESSAR Sections 9.1.4.3.5 and
9.1.4.6.I.1/FSAR sections 9.1.4.1.3.,
9.1.4.2.2.18, 9.1.4.3.3, and 9.1.4.7.1.1)

CESSAR Section 9.1.4.6.I.1 states that the reactor vessel
closure head assembly shall not be raised to a height greater
than 17 feet while above the reactor vessel flange. This
maximum drop limit will be exceeded due to the height of the
reactor closure head alignment pins being at 16'-8" and the

polar crane limit switch tolerance of + 6".
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CESSAR Section 9.1.4.3.5 made the analysis and conclusion that
the reactor core is maintained in a coolable configuration, and
the reactor vessel support system, the fuel assembly, and the
shutdown cooling supply flow paths will remain functional in
the unlikely event of a free fall of the reactor head assembly

from 18 feet above the reactor vessel flange.

References to the reactor vessel closure head assembly raised
height of 18 feet in CESSAR Interface Evaluation
section 9.1.4.7 are no longer applicable to PVNGS. Refer to

section 9.1.4.3.5 for closure head 1lift height evaluation.

1.9.2.4.29 Initial Test Program (CESSAR
Section 14.2.12.2.14)

Based upon the satisfactory results of the feedwater water
hammer tests in Unit 1 and Unit 3, the visual inspection of the

feedwater sparger in Unit 2 will not be performed.

1.9.2.4.30 Safety Injection System (CESSAR
Section 6.3.2.2.5.b)

See Section 6.3.2.2.5.b.

1.9.2.4.31 Section 5.4.7.2.P.2, Cooling Water System
Requirements, describes the interface deviations of the PVNGS
Essential Cooling Water (EW) system from the CESSAR interface
requirement for the Shutdown Cooling Heat Exchangers described
in Section 5.4.7.1.P.2. These deviations are acceptable as

noted in Section 5.4.7.2.P.2.Db.

June 2013 1.9-30 Revision 17



PVNGS UPDATED FSAR

STANDARD DESIGNS

1.9.2.4.32 Containment Spray System (CESSAR 6A)

The containment spray system (CSS) was originally intended to
interface with the iodine removal system (IRS). The IRS would
inject hydrazine into the CSS to remove iodine from the
containment atmosphere. PVNGS will no longer use the IRS and
will not inject hydrazine into the CSS for the purpose of
removing iodine from the containment atmosphere. For a
discussion on the methodology for removing iodine from the

containment atmosphere, see subsection 6.5.2.

1.9.2.4.33 Power Sources for Containment Spray (CESSAR
Appendix 6A Section 7.1.1/FSAR
Section 6.5.2.8.A.7.1.1)

CESSAR Appendix 6A section 7.1.1 states that the plant turbine
generator, plant startup power source, and the emergency

generators are available to power the containment spray pumps,
valves, and associated instrumentation. PVNGS is not designed

to power any class equipment via the onsite turbine generator.

Aligning the onsite turbine generator would place both
(redundant) trains of safety related equipment tied to a single
power source (the main generator) and would not comply with

10 CFR 50 GDC 17 regquirements relating to single failure
criteria. The trip of the generator would cause a loss of
power to both safety trains. Therefore, no in-plant
interconnection to/from the plant main generator to the

Class 1lE power system has ever existed at PVNGS. This is
consistent with the as licensed configuration documented in

UFSAR Chapter 8 and related design drawings.
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1.10 EXEMPTIONS TO 10 CFR PART 50 REQUIREMENTS

Table 1.10-1, 10 CFR Part 50 Approved Exemptions, lists PVNGS
exemptions which have been approved by the NRC in accordance
with 10 CFR 50.12 and are currently effective. 10 CFR 50.12,
Specific Exemptions, provides a means by which the "Commission
may, upon application by any interested person or upon its own
initiative, grant exemptions from the requirements of the
regulations of this part [10 CFR 50], which are authorized by
law, will not present an undue risk to the public health and
safety, and are consistent with the common defense and

security."
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Table 1.10-1
10 CFR PART 50 APPROVED EXEMPTIONS

(Sheet 1 of 2)

Unit Exp;:i21on Description of Exemption Date Granted Reference

1, 2, & 3 none Exemption from certain requirements of July 8, 1999 |NRC Letter dated July 8, 1999,
10 CFR 50.71(e) (4) to allow submittal "Palo Verde Nuclear Generating
of UFSAR revisions; changes to the QA Station, Unit Nos. 1, 2, and 3 -
program (10 CFR 50.54(a) (3)); and Issuance of Exemption from
reports of changes, test, and Certain Requirements of
experiments made in accordance with 10 CFR 50.71(e) (4)"

10 CFR 50.59 (10 CFR 50.59(b) (2)) on a
24-month periodicity not tied to a
particular unit’s refueling outage
schedule. (Note: The revised 10 CFR
50.59(d) (2), effective March 13, 2001,
changed the reporting interval such
that these reports are to be submitted
at intervals not to exceed 24 months.)

1, 2, & 3 none Exemption from 10 CFR Part 50, Appendix Dec. 1984 SSER Supplement 7, Section 6.2.6
J, Paragraph III.D.2(b) (ii) "Air locks Operating Licenses, Section 2.D.
opened during periods when containment
integrity is not required by the
plant’s Technical Specifications shall
be tested at the end of such periods at
not less than Pa."

This exemption allows the substitution
of the seal leakage test of
Paragraph III.D.2(b) (iii) when no
maintenance has been performed on an
air lock.
1 End of Exemption from specific requirements of Oct. 14, 2008 |NRC letter dated, October 14,
Cycle 17 10 CFR 50.46 and 10 CFR 50 Appendix K 2008 “Palo Verde Nuclear
to allow use of up to eight lead fuel Generating Station, Unit 1 -
assemblies manufactured by AREVA NP Temporary Exemption from the
consisting of fuel rods with M5 Requirements of 10 CFR Part 50,
cladding material. Section 50.46 and Appendix K for
Lead Fuel Assemblies (TAC NO.
MD8330) ”
3 End of Exemption from certain requirements of August 26, NRC Letter dated, August 26,
Cycle 18 10 CFR 50 Section 50.46, and Appendix K 2010 2010, “Palo Verde Nuclear

to allow use of eight lead fuel
assemblies that contain Optimized Zirlo
cladding material.

Generating Station, Unit 3-
Temporary Exemption from the
Requirements of 10 CFR Part 50,
Section 50.46 and Appendix K
(TAC NO. ME2590)”
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Table 1.10-1
10 CFR PART 50 APPROVED EXEMPTIONS

(Sheet 2 of 2)

Unit Exp;:i21on Description of Exemption Date Granted Reference
1, 2, & 3 None Exemption from specific requirements of February 24, |NRC Letter dated February 24,

10 CFR 50 Appendix G, “Fracture
Toughness Requirements,” to allow the
application of the methodology in
Combustion Engineering Topical Report
NPSD-683-A, Revision 6, “Development of
a RCS Pressure and Temperature Limits
Report for the Removal of P-T Limits
and LTOP requirements from the
Technical Specifications,” for the
calculation of stress intensity factors
due to internal pressure loadings.

2010

2010 “Palo Verde Nuclear
Generating Station, Units 1, 2,
and 3 - Exemption from the
Requirements of Appendix G to 10
CFR Part 507
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BEYOND DESIGN BASIS EXTERNAL
EVENTS - DIVERSE AND FLEXIBLE
COPING STRATEGIES (FLEX)

1.11 BEYOND DESIGN BASIS EXTERNAL EVENTS — DIVERSE AND

FLEXIBLE COPING STRATEGIES (FLEX)

As a result of the NRC’s evaluation of the lessons learned
from the accident at Fukushima Dai-ichi in March 2011, the NRC
required additional defense-in-depth measures to address
uncertainties associated with protection from beyond-design-
basis external events. The NRC issued Orders EA-12-049
(Mitigating Strategies) and EA-12-051 (Reliable Spent Fuel
Pool Instrumentation) to direct nuclear power plant licensees
and construction permit holders to take certain actions. To
support the industry’s completion of these actions, the
Nuclear Energy Institute (NEI) prepared NEI 12-06 (Diverse and
Flexible Coping Strategies (FLEX) Implementation Guide) which
was subsequently endorsed by the NRC.

Modified plant systems include, but are not limited to:
Chemical and Volume Control System, Emergency Core

Cooling (Safety Injection), Main Steam, Auxiliary Feedwater,
Condensate Storage, and Emergency Diesel Fuel 0il and
Transfer. Electrical systems have been modified to support

alternate power source connections.

The Spent Fuel Pool (SFP) Cooling system has been modified to
address the following: SFP level monitoring, make-up, sloshing

barriers, and gate seal gas backup.

June 2015 1.10-4 Revision 18
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HISTORICAL

1.9.2.4.14 Preoperational Test Description for the Boric Acid
Batching Tank Subsystem Test (CESSAR
Section 14.2.12.1.12/FSAR subsection 14.2.12)

CESSAR Section 14.2.12.1.12 has the following required test
method:

3.3 Refill the boric acid batching tank, dissolve boric acid
crystals, and start the batch tank mixer. Take samples
as the tank is drained to the equipment drain tank and

determine the boric acid concentration.

The requirement to drain the tank to the equipment drain tank
cannot be achieved at PVNGS since the as-built configuration
does not include a drain path to the equipment drain tank.

Drainage from this tank is routed to the non-ESF sump.

To satisfy the requirement to obtain boric acid concentration
data the samples will be taken while transferring the contents
of the boric acid batching tank to the refueling water tank or

when draining the contents to the non-ESF sump.

HISTORICAL

1.9.2.4.15 Power Ascension Testing for Incore Detectors,

Variable T Control Systems Checkout Test, and

avg’
Turbine Test (CESSAR Sections 14.2.12.5.2,
14.2.12.5.20, and Table 14.2-2/FSAR
subsection 14.2.12)

For Units 2 and 3, the variable Tavg test method (item 3.0) and

data required (item 4.0) is modified as shown below (CESSAR

June 2017 1A-1 Revision 19
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Section 14.2.12.5.2). This CESSAR exception modifies the test

method, but the purpose and results of the test remain the

same.

3.

0

June

Test Method

The ITC is measured as follows:

.1 Changes are made to core average temperature and power

is maintained essentially constant using CEA movement

or adjustment to the RCS boron concentration.

The power coefficient is measured using one of the

following methods:

.1 Changes are made to core power using CEA motion and

core average temperature is maintained essentially

constant.

.2 Changes are made to core power and balanced by

allowing core average temperature to change to a new

value.

Data Required

Conditions of the measurement

.1 Power

.2 CEA configuration

.3 Core burnup

Time dependent data

2017 1A-2 Revision 19
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4.2.1 Power

4.2.2 RCS temperatures

4.2.3 CEA positions

4.2.4 Boron concentration

For Units 2 and 3, the incore detector test deviates from
CESSAR Section 14.2.12.5.20. Items 1.2, 3.2, and 5.2 in
CESSAR Section 14.2.12.5.20 are deleted for Units 2 and 3. 1In
deleting these steps, only the movable incore data will be
affected. Since the units are identical, this part of the
testing is redundant. This portion of incore detector testing
is not required by Regulatory Guide 1.68. The movable incore

detectors are not required for the operation of the plant.

Replace CESSAR Table 14.2-2 with FSAR table 1.9-5. The
modified power ascension percent loads for the following tests

are acceptable as described below:

A. The control systems checkout testing is not being reduced
in scope; it is only being changed from 80% to 100%. The
main reason for the change is that reactor regulating
system testing requires rod insertion resulting in axial
perturbations. There are no other tests at 80% on Units 2
and 3 which will require rod insertion. Therefore, it 1is
actually safer to do the testing at 100% and eliminate the

possibility of axial perturbations.
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HISTORICAL
Table 1.9-5

POWER ASCENSION TEST (Sheet 1 of 2)

Test Title Unit 1 Units 2 and 3@
Natural Circulation Test > gog @ N/A
Variable T, (Isothermal 20, 50, 80, 100%'® |50'Y and 100%'?
Temperature Coefficient and
Power Coefficient) Test
Unit Load Transient Test 50, 100% 50, 100%
Control Systems Checkout 20, 50, 80, 100% 50, 100%
Test
RCS and Secondary Chemistry 20, 50, 80, 100% 20, 50, 80, 100%
and Radio chemistry Test
Turbine Trip Test 100% N/A
Unit Load Rejection Test 100% 100%
a. Reduced testing is contingent upon the demonstration that Units

2 and 3 behave in an identical manner as Unit 1 through
conformance with the acceptance criteria given in Table 14.2-7

of CESSAR.
b. Initial power level.
c. The temperature and power coefficient measurements are done as

close as possible to 100% power at a level where CEA motion is

practical accounting for margin considerations.

d. Unit 3 will perform a reduced scope test at the 50% power

plateau.

e. This test will not be performed on Unit 3.

f. This test will not be performed at either 20% or 80% power on
Unit 3.
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Table 1.9-5

POWER ASCENSION TEST

STANDARD DESIGNS

(Sheet 2 of 2)

Test Title Unit 1 Units 2 and 3@
Shutdown from Outside the > 10% > 10%
Control Room Test
Loss of Offsite Power Test > 10% > 108
Biological Shield Survey Test 20, 50, 80, 100% 20, 50, 80, 100%
Xenon Oscillation Control > 50% N/A
Test
Dropped CEA Test Post 80% N/A
"Ejected" CEA Test Post 80% N/A
Steady-State Core Performance | 20, 50, 80, 100% 20, 50, 80, 100%
Test
Intercomparison of PPS, CPC 20, 50, 80, 100% 20, 50, 80, 100%
and Process Computer Inputs
Verification of CPC Power 20, 50% 20,50%
Distribution Related
Constants
Main and Emergency Feedwater > 10 ® > 10% ™
CPC Verification 20, 50, 80, 100% 20, 50, 80, 100%'"
Steam Dump and Bypass Valve > 15% > 15%
Capacity Test
Incore Detector Test 20, 50, 80, 100% 20, 50, 80, 100%
COLSS Verification 20, 50, 80, 100% 20, 50, 80, 100%'?
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B. Since the units are identical and the turbine will be
tripped during unit load rejection testing, there is
no need to perform the turbine trip test for Units 2

and 3 as was done on Unit 1.

HISTORICAL

1.9.2.4.16 Post-Core Hot Functional Testing of CEDM
Performance (CESSAR Section 14.2.12.3.4/FSAR
subsection 14.2.12)

The objective of the post-core hot functional testing of CEDM
performance for PVNGS is to demonstrate the proper operation of
the CEDMs and CEAs. This demonstration will be performed under
hot shutdown (Unit 1 only) and hot, zero power conditions
(Units 1, 2, and 3). The withdrawal and insertion of each CEA
to verify proper operation of the CEDM under hot shutdown

conditions will be performed for Unit 1 only.

Testing at hot shutdown conditions for Units 2 and 3 is
eliminated because criticality will not be reached until hot,
zero power conditions. All Units 2 and 3 CEDM performance
testing can be done at hot, zero power conditions, and as

required at cold shutdown conditions.

HISTORICAL

1.9.2.4.17 Low Power Physics Testing of Shutdown CEA Group
Worth (CESSAR Section 14.2.12.4.4 and CESSAR
Table 14.2-1/FSAR subsection 14.2.12)

For Units 2 and 3 only, FSAR paragraph 1.9.2.4.17.1 and
table 1.9-6 replace CESSAR Section 14.2.12.4.4 and CESSAR
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Table 14.2-1. Due to these changes, the shutdown margin will
not be explicitly measured; however, it is verified by

analysis.

Since the core design for PVNGS Units 1, 2, and 3 is
essentially identical, the nuclear characteristics and
performance of all three units are expected to be equivalent.
Unit 1 underwent extensive testing. The test program for

Unit 2 will be a subset of the testing performed on Unit 1, but
more stringent acceptance criteria will be applied. The test
program for Unit 3 will include the same type of measurements
as the Unit 2 program; however, the CEA exchange method, in
accordance with Technical Specifications, may be used in place
of the boration/dilution technigque to measure control rod
worths. If the CEA exchange method is used, all regulating and
shutdown CEA group worths will be measured and the CEA symmetry
test will be deleted as shown in table 1.9-6. If similarity of
Units 2 and 3 to Unit 1 cannot be adequately demonstrated,

additional testing will be performed.

HISTORICAL

1.9.2.4.17.1 Shutdown and Regulating CEA Group Worth Test for

Units 2 and 3.

1.0 Objective

To determine reqgulating and shutdown CEA group
worths necessary to demonstrate shutdown margin
(i.e., worth of all CEAs less the highest worth
CEA), see item 3.1.2 below for the requirements to

measure shutdown group worths and net shutdown
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margin. (For Unit 3, section 3.2 below, in
accordance with Technical Specifications, may be

performed in place of section 3.1.)

Prerequisites

The reactor is critical.

The reactivity computer is operating.

Test Method

Boration/Dilution Technique
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Table 1.9-6

STANDARD DESIGNS

LOW POWER PHYSICS TESTS

Unit 2 CEA Exch.

Test Title Unit 1 and 37 I Method
Low Power Biological 320F/565F 565F 565F
Shield Survey Test
CEA Symmetry Test 565F 565F N/A
Isothermal Temperature 320F-565F 565F 565F
Coefficient Test
Regulating CEA Group 320F and 565F | 565F 565F
Worth Test
Shutdown CEA Group 320F N/ %) 565F
Worth Test
Differential Boron 320F and 565F | 565F 565F
Worth Test
Critical Boron 320F-565F 565F 565F
Concentration Test
Pseudo Dropped and 565F N/A N/A
Ejected CEA Worth Test
a. Reduced testing is contingent upon the demonstration that Units 2 and

3 behave in an identical manner as Unit 1 through conformance with the
acceptance criteria given in CESSAR Table 14.2-7.

b. Deletion of this measurement on Units 2 and 3 is contingent upon the
regulating CEA worths satisfying acceptance criteria of CESSAR Table

14.2-7.

will be performed at an RCS temperature of 5605F.

c. Unit 3,
CEA exchange method.

as specified in CEN-319,

November 1985.

June 2017
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The acceptance criteria for CEA group worth is
"Control Rod Group Exchange Technique",
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3.1.1 The CEA group worths will be measured by

dilution/boration of the RCS at hot zero power.

3.1.2 Shutdown group worths and net shutdown margin will
be measured at hot