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SHEATH NOTES

1. THIS DRAWING SHOWS THE PREFERRED METHOD OF
GROUNDING THE CABLE SHIELD. IF APPROVED BY THE
CONTRACTING OFFICER, OTHER METHODS MAY BE USED.

2. SLACK CABLES SHALL BE PROVIDED SO THAT ALL
CABLES WILL BE IN SUFFICIENT LENGTH TO REACH THE
FARTHEST TERMINAL IN THE CABINET.
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CONDUCTORS
DETAIL B
CABLE CROSS SECTION

E |7515-0 REVISED TITLE BLOCK ONLY.
A7-RC

D 2-11-94 |MINOR REVISIONS
A2-RPD

c 4-7-93 |REVISED TO SHOW SLACK CABLES
A2-RPD
9-10-92 |REDRAWN

B A2-RPD

SUPERSEDES DWG NO. 104-D-944

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

PCB CONTROL CABINETS
SHIELDED CABLE GROUNDING

FOR DIRECTOR, DIVISION OF
SUBSTATION DESIGN

a]  WARCH 14, 1979 | 31 [ 6000
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NEMA IDENTIFICATION COLOR CODE FOR CONTROL CABLES

ABBRE-

CABLE NUMBER | yIATTON BASE TRACER | TRACER
1 B BLACK
e 2 W WHITE
3/C 3 R RED
4 G GREEN
¢ 5 0 ORANGE
6 BU BLUE
e 7 WB WHITE BLACK
8 RB RED BLACK
ve 9 GB GREEN BLACK
10 0B ORANGE BLACK
12/C 11 BUB BLUE BLACK
12 BW BLACK WHITE
13 RW RED WHITE
14 el GREEN WHITE
16/C 15 BUW BLUE WHITE
16 BR BLACK RED
17 WR WHITE RED
18 OR ORANGE RED
19 BUR BLUE RED
20 RG RED GREEN
21 06 ORANGE GREEN
22 BWR BLACK WHITE RED
23 WBR WHITE BLACK RED
24 RBW RED BLACK WHITE
25 GBW GREEN BLACK WHITE
26 0BW ORANGE BLACK WHITE
37/C 27 BUBW BLUE BLACK WHITE
28 BRG BLACK RED GREEN
29 WRG WHITE RED GREEN
30 RBG RED BLACK GREEN
31 GBO GREEN BLACK ORANGE
32 0BG ORANGE BLACK GREEN
33 BUWO BLUE WHITE ORANGE
34 BWO BLACK WHITE ORANGE
35 WRO WHITE RED ORANGE
36 OWBU ORANGE WHITE BLUE
37 WRBU WHITE RED BLUE

NOTES
1. WHERE POSSIBLE FIELD WILL CONNECT INDIVIDUAL

WIRES OF MULTICONDUCTOR CABLES TO TERMINAL BLOCKS

IN THE ORDER SHOWN ABOVE, FROM TOP TO BOTTOM

FOR

VERTICAL BLOCKS AND LEFT TO RIGHT FOR HORIZONTAL.

2. ACTUAL BASE AND TRACER COLORS SHALL BE USED.

PRINTED CONDUCTOR NUMBERS AND COLOR DESIGNATIONS

WILL NOT BE ACCEPTABLE.

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

SUPERSEDES DWG NO. 31-1076

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

CONTROL CABLE
COLOR CODE IDENTIFICATION

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

DESIGNED — — — APPROVED W. A. JACOBY __ __ __ _

A NOVEMBER 13, 1989 31 | 6005
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DS2
LT2 [ (199) TB36-4; (415)DS1-C
Cc
LT1-2(418); TB36-5(108) (498)DS2-NC .
} NC
L (498 1721
TB41 TB36 TB31 TB26 TB21 TB16 TB11 TBO6
1]41 l=RL1-1; 94x1-T1 1 1T42 l=RL2-1; 94x1-T2 | 143 = 94x1-T3; RL3-1 T832-9; 27-27-2 1 [ 3 |-8-8-2 lEs |- 638%-M3 630x-1- 1 [ 84 }
2] 41A |- 63Ax-T1 2 2| 42a |- 63Ax-T2 2 2| 434 |- 63AX-T3 63AX-R4; 52v-1-B4={ 2 [ 4 |-8-8-4 2] 82 |- 638%-T3 6830%-3— 2] 85
3] 44 l=RL4-1; 94x2-T1 3 3] 45 = 94x2-T2; RLS-1 3 3] 46 = 94x2-T3; RLE-1 27-7-3—{ 3] 521 3] 81 |- 94x2-M4 63ex-1—] 3| 86
4] 44n |- 63cx-T4 1TBP2-4; TB26-4 ={ 4 [ 199 |-ps2—< A |- 63cx-T2 2TBP2-4; TB36-4 = 4 [ 299 |-TB16-4 4] 46A |-63cx-T3 37BP2-4; TB26-4 = 4 [ 399 |-8-7-2 4] 80 |- 94x2-T4 63EX-3— 4| 87
5 178P2-5; LT2-2={ 5| 198 |- 18265 5 2TBP2-5; TB16-5= 5 | 298 |- T836-5 5 3TBP2-5;8-5-3={ 5 | 398 |- T826-5 5] 79 |- s2x3c-T4 83Frx-2— 5| 88
5 1mBP2-6—{ 6 [ 197 3 218P2-6 — 6 | 297 3 378P2-6— 6 | 397 6] 78 |- 52x3c-M4 63FX-6— 6] 89
TB40 TB35 TB30 TB25 TB20 TB15 TB10 TBO5
1101 |-1TBP10-12 118P2-7- 1196 1201 |- 21BP10-12 21er2-7 1] 296 1301 |- 3TBP10-12 318P2-7—{ 1] 396 1]77 |- 52x3c-R4 636x-2 1] 90 |
50x2¢-B4— 2| 102 l=1TBP10-11; 52X18-B4 1TBP2-8—{ 2 [ 195 52x3c-B4— 2| 202 l=2TBP 10-11; 50X28-B4 2TBP2-8— 2 | 295 2 | 302 l=3TBP10-11; 52X38-84 318P2-8—{ 2 [ 395 2] 78 |- s2x3c-13 830X-6— 2] 91 |
3] 103 |-1TBP10-10 1mBP2-9—{ 3 [ 194 3] 203 |- 2rBP10-10 218P2-9 — 3 [ 294 3] 303 |-3tep10-10 378P2-9— 3 [ 394 3] 75 |- 52x3c-M3 B3HX-2— 3] 92
TB30-4— 4 [104 l=1TBP10-9; 8-8-4 178P2-10— 4 [ 193 TB40-4— 4] 204 = 27BP10-9; TB20-4 21BP2-10— 4 | 293 63A%-B4— 4 | 304 = 37BP10-9; TB30-4 3eP2-10— 4 | 393 4] 74 |- 52x3c-R3 683HX-6— 4 93
5] 105 |-11BP10-8 178P2-11—{ 5 [ 192 5] 205 |- 2tBP10-8 2TBP2-11 5 | 292 5| 305 |-3ter10-8 3T8P2-11— 5 | 392 5] 73 |- 52x2c-T4 631Ax-2— 5] 94
gax-L2 {5 108 l=1TBP10-7; TB30-6 1TBP2-12— 6 [ 191 T820-6-{ 6 | 208 l=218P 10-7; TB40-6 2TBP2-12— 6 | 201 83£x-7— 6 | 306 l=3TBP10-7; TB30-6 3TEP2-12 6 | 391 5] 72 |- s2x2c-M4 631A%-6— 6] 95
71107 l=1TBP10-6; 27-1-T1 1TBP3-1— 7 [ 190 7] 207 l=218P 10-6; 27-1-T2 278P3-1-{ 7 [ 290 7| 307 l=378P10-6; 27-1-T3 378P3-1-{ 7 [ 300 7|7 |- s2x2c-R4 8324%-2— 7] 96
8] 108 l=17BP10-5; 27-1-R1 1m8P3-2—{ 8 [ 189 8] 208 = 218P9-5; 27-1-R2 21BP3-2— 8 | 289 8 | 308 l=3TBP10-5; 27-1-R3 318P3-2—{ 8 [ 389 8|70 |- s2x2c-13 632A%-6— 8] 97
9 [109 =1TBP10-4; 62-4-3 118P3-3-{ 9 [ 188 9] 209 = 218P 10-4; 62-5-3 218P3-3— 9 | 288 9| 300 l=378P10-4; 62-6-3 318P3-3—{ 9 [ 388 9] 69 |- s2x2c-M3 633A%-2— 9] 98 |
10[110 l=1TBP10-3; 42-1-C1 118P3-4 —10] 187 10[ 210 278P3-4 —{10] 287 10[ 310 = 378P10-3; 62-3-L1 378P3-4—{10] 387 10] 68 |- 52x2c-R3 633a%-6—10] 99 |
TR18-3 11| 111 l=1TBP10-2; TB30-11 118P3-5-{11] 186 TR40-11-{ 11[ 211 2TBP3-5—11] 286 T839-511] 311 l=37BP10-2; TB30-11 318P3-5—{11] 386 1] 67 |- s2x1c-T4 8-1-Nc —{11] 501
12[112 l=1TBP10-1; TB30-12 1T8P3-6—{12] 185 TR20-12 {12 212 l=21BP 10-1; TB40-12 21BP3-6 12| 285 638%-81—12] 312 l=3TBP10-1; TB30-12 378P3-6—12] 385 12| 66 |- s2x1c-M4 8-1-c {12 502
TB39 TB34 TB29 TB24 TB19 TB14 TBO9
RLs-1-f 1113 |=17BP9-12; TB29-1 118P3-7 -] 1 J184 T83g-1- 1] 213 = 27BPg-12; TB19-1 21ep3-7 1] 284 TBo9-10- 1313 |= 37BPO-12; TB29-1 318P3-7—{ 1 [ 384 1Tes |- s2x1c-R4
TB29-2— 2114 |=1TBP9-11; 63AX-B1 1m8P3-8—{ 2 [ 183 m1g-2-{ 2] 214 = 27BP9-11; TB38-2 21BP3-8— 2 [ 283 2] 314 l=3TBPO-11; TB29-2 318P3-8—{ 2 [ 383 2] 64 |- 52x1¢-13
RLe-1-{ 3115 =1TBP9-10; TB29-3 1m8P3-9-{ 3 [182 m819-3-{ 3] 215 = 27BPS-10; TB39-3 218P3-9 — 3 [ 282 3] 315 l=37BPO-10; TB29-3 378P3-9— 3 | 382 3] 63 |- 52x1¢-M3
63cx-B1— 4 [116 l=1TBP9-9; TB29-4 178P3-10— 4 [ 187 TB19-4— 4] 216 l=27BPS-9; TB39-4 21BP3-10— 4 | 281 4] 316 l=378P9-9; TB29-4 3TBP3-10— 4 | 381 4|62 |- s2x1¢-R3 |
T829-5— 5] 117 l=1TBPY-8; TB20-11 178P3-11—] 5 [ 180 m819-5-{5[217 l=278PS-8; TB33-5 2TBP3-11— 5 | 280 T807-5— 5] 317 l=378P9-8; TB29-5 37T8P3-11—{ 5 | 380 AR |-43-86 I
5]118 =1TBP9-7; 631AX-L1 178P3-12— 6 [ 179 6] 218 = 27BPS-7; 632A%-L1 2tBP3-12— 6 | 279 6] 318 = 37BP9-7; 633AX-L 1 378P3-12— 6| 379 6] 60 |-43-85
T829-7— 7] 119 l=1TBP9-6; 23-1-2 1T8P4-1— 7] 178 m819-7-{ 7] 219 l=27BPg-6; TB39-7 218P4-1-{ 7] 278 7] 310 l=378P9-6; TB29-7 378pP4-1—{ 7 [ 378 7] 50 |-43-82
8628120 l=1TBP9-5; TB29-8 1m8Pa-2 {8177 T838-8—{ 8] 220 l=27BPS-5; TB19-8 2teP4-2— 8 [ 277 8 | 320 l=378P9-5; TB29-8 318P4-2—{ 8 [ 377 A |- 43-81
9 ]121 |-1TBPY-4 1m8P4-3—{ 9 [176 9] 221 |- 21BP9-4 278P4-3— 9 [ 276 9] 321 |- 37BPO-4 318P4-3—{ 9 [ 376 9]s7 = 43-76;TB17-1
10[122 |-1TBPY-3 1T8P4-4 —10[ 175 10[ 222 |- 21BP9-3 278P4-4 —{10] 275 10[ 322 |- 31BPO-3 378pP4-4—{10[ 375 T819-1-{10] 56 = 43-77; TBOB-7
1] 123 |-1TBPY-2 118P4-5—{11]174 11] 223 |- 21BPY-2 21BP4-5—11] 274 11] 323 |- 37BPY-2 318P4-5—{11] 374 11] 55 |-43-72
12124 l=1TBPY-1; 42-1-L3 118P4-6—{12] 173 12| 224 = 27BPg-1; 42-2-L3 21BP4-6 -12] 273 12] 324 = 37BPO-1; 42-3-L3 318P4-6—12[ 373 12] 54 |-43-73 |
TB38 TB33 TB28 TB23 TB18 TB13 TBO8
42-1-c3;1828-1 1125 |-11BP8-6; CTR-1-2 1m8ra-7 - 1 T172 cTR-2-2; TB18-1= 1] 225 = 2TBP8-6; TB38-1 otepa-7 1] 272 CTR-3-2;27-4-2 1] 325 = 37BP8-6; TB28-1 318P4-7-{ 1372 153 |- 43-67 27-5-3- 1] 515
2]126 l=1TBP8-5; 63FX-L1 1mBPa-8—{ 2[171 2] 226 = 27BP8-5; 636X-L1 21BP4-8 — 2 [ 271 2] 326 = 37BP8-5; 63HX-L1 318P4-8—{ 2 [ 371 2]52 |-43-63 27-6-4—{ 2] 516
T828-3— 3] 127 l=17BP8~4; 52X3A-M4 1m8Pa-9—{ 3170 T818-3-{ 3] 227 = 27BP8-4; TB38-3 218P4-8 — 3 [ 270 T828-3— 3| 327 l= 37BP8-4; TB40-11 378P4-3— 3 [ 370 3] 51 |-43-57 27-6-1-{ 3] 517
4] 128 |-1TBP8-3 178P4-10— 4 [ 169 4] 228 |- 21BP8-3 2TBP4-10— 4 | 269 4] 328 |- 31BP8-3 3TBP4-10— 4 | 369 4] 50 |-43-03 27-6-3— 4 | 518
5] 129 |-1TBP8-2 178P4-11—] 5 [ 168 5] 229 |- 21BP8-2 2TBP4-11— 5 | 268 5| 320 |- 37BP8-2 3TBP4-11— 5 | 368 5]11A3 l=RL5-1; c59-13 27-7-4-{ 5] 519
5] 130 |-1TBP8-1 1T8P4-12— 6 [ 167 6] 230 |- 2TBP8-1 21BP4-12— 6 | 267 6| 330 |- 37BP8-1 3TBP4-12— 6 | 367 61142 l=RL4-1; CSB-13 27-7-1-{ 6| 520
71131 |-11BP7-12 118P5-1— 7] 166 7] 231 |- 21BP7-12 278P5-1-{ 7 [ 266 7] 331 |-31BP7-12 378pP5-1—{ 7 [ 366 7] 11A1 = TBOS-10; CS7-13 |
rLi-2-{8]132 = 1TBP7-11; 63A%-M1 1m8rs—2—{ 8 [ 165 63Ax-M2— 8] 232 = 278P7-11; RL2-2 218P5-2 — 8 | 265 63Ax-M3— 8 | 332 = 37BP7-11;RL3-2 318P5-2—{ 8 [ 365 AES |-43-53 |
9]133 =1TBP7-10; 52Y-1-M3 118Ps-3—{ 9 [ 164 9] 233 = 278P7-10; 52Y-2-M3 21BP5-3— 9 [ 264 9] 333 = 37BP7-10; 52Y-3-M3 3718P5-3—{ 9 [ 364 9] 9n2 |-43-47
63cx-M1—J10[ 134 l=1TBP7-9; RL4-2 118P5-4 —10] 163 RLs-2—{10[ 234 = 278P7-39; 63CX-U2 278pP5-4 —{10] 263 RL6-2—{10] 334 = 378P7-9; 63CX-M3 378pP5-4—{10] 363 10[ 9A1 |-43-43
43-92-{11]135 l=1TBP7-8; TB37-12 1m8Ps-5—{11] 162 11] 235 = 278P7-8; TB38-12 218P5-5—11] 262 11] 335 = 378P7-8; TR28-12 318P5-5—{11] 362 1] 11-3 = cs6-13; RL2-1
12[136 l=1TBP7-7; TB28-11 118Ps-6 —-{12] 161 12] 236 = 278P7-7; TB18-11 218P5-6 {12 261 12[ 336 |-318P7-7 378P5-6—12 361 12[ 112 = cs5-13; RL1-1
1B37 1B32 1B27 1B22 TB17 1B12 1807 TB02
11137 l=1T8P7-6; TB27-1 1TBP5-7 = 1 [ 160 837-1-] 1] 237 k= 21BP7-6; TR17-1 21BP5-7-] 1 [ 260 TB09-9 - 1] 337 l= 37BP7-6; TB27-1 37aP5-7— 1 [ 360 - = 8-8-2;CS4-13 8-8-3—1]2
R27-2- 2[138 l=1TBP7-5; 94%-1 1TBP5-8— 2 [ 159 TB37-2— 2[ 238 k= 2TBP7-5; TR17-2 21BP5-8 - 2 [ 259 T827-2— 2| 338 k= 3TBP7-5; 94X-L1 37P5-8— 2 | 359 2{9-3 [-43-37 8-8-1— 21 |
3[139 k=1TBP7-4; TB27-3 1TBP5-9— 3 [ 158 T817-3- 3] 239 k= 2TBP7-4; TB37-3 2TBP5-9—{ 3 [ 258 3| 339 k= 37BP7-4; TB27-3 31BP5-9—{ 3 [ 358 3{9-2 [-43-33 X 8-4-1—3]14 |
4 [140 k=1TBP7-3; 62-1X-5 17BP5-10— 4 [ 157 41240 k= 2TBP7-3; 62-2X-5 2TBP5-10— 4 | 257 4340 k= 3TBP7-3; 62-3%-5 3TBP5-10— 4 | 357 4191 [-43-27 *8-4-3—4]13
5] 141 = 1TBP7-2; R1-1 178P5-11— 5] 156 5[ 241 = 2TBP7-2; R3-1 2TBP5-11— 5 | 256 5] 341 = 3TBP7-2; R5-1 37T8P5-11— 5 [ 356 5116 [=C1L-1;TB19-5
6 [142 l=1TBP7-1; 43-56 1T8P5-12; TB22-7=Y 6 | 155 6| 242 = 218P7-1; TR37-7 2TBPS-12; TB12-7 =Y 6 [ 255 6 | 342 l=3TBP7-1; TB27-7 3TBP5-12; 633Ax-L2 =Y 6 [ 355 8l6 [-43-23
7]143 l=1TBPE-12; TB27-6 1T8P6-1;43-22 7 154 l-c1L-2 7] 243 = 21BP6-12; TB17-6 2TBP6-1; TB32-6 = 7 | 254 7] 343 |-3tBPE-12 378P6-1; TB22-6= 7 | 354 7173 [-43-97
8| 144 l=1TBP6-11; 52X1B-B1  1TBP6-2; 52X1A-R1= 8 | 153 8| 244 = 27BP6-11; 52X28-B1 2TBP6-2; 52X2A-R1=Y 8 | 253 8 | 344 l=3TBP6-11; 52X38-B1 3TBP6-2; 52X3A-R1=Y 8 | 353 8|72 [-43-17 TBO1
9]145 l=1TBPE-10; R2-2 17BP6-3; TB16-1 9 | 152 - TB22-9 9] 245 = 2TBPE-10; R4-2 2TBP6-3; TB32-9 Y 9 | 252 - TB12-9 9] 345 = 3TBP6-10; R6-2 3TBP6-3; TB22-9Y 9 | 352 9|71 [-43-13 * TX-H10;8-6-35 1] 35
10[ 146 l=1TBP6-9; 43-62 1TBP6-4; TB22-11=Y10[ 151 10] 246 = 2TBPE-9; TB37-11 2TBP6-4; TB12-1110] 251 10] 346 l=37BPE-9; TB27-11 378P6-4—{10] 351 1053 = 053-13; S2x3A-N2 XTXH1;8-6-1 2] 34
1| 147 k=1TBP6-8; TB27-10 1TBP6-5; 43-66 11| 150 1] 247 k= 2TBP6-8; TB17-10 2TBP6-5; TB32-10 = 11| 250 11| 347 |-37BP6-8 3TBP6-5; TB22-10 = 11] 350 152 = CS2-13; 52X2A-M2 3 }
12[ 148 k=1TBPE-7; TB38-11 1786-6; TB27-1212] 149 12] 248 k= 2TBP6-7; TB32-12 2TBP6-6; TB17-12 12| 249 12] 348 k= 3TBP6-7; TB22-12 31BP6-6—{12[ 349 12| 51 [= 52X1A-M2; C51-13 4
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SPRING LOCK WASHER HEX HEAD NUT

\3/4¢ GALVANIZED SECTION B-B NOTES

STEEL GROUND ROD

E:%;:§:j Cr % ﬁfjc
INSULATOR f

1. GROUND RODS AND HARDWARE SHALL BE MADE OF STEEL
AND GALVANIZED IN ACCORDANCE WITH ASTM DESIGNATION

A 153.
2. CLAMP ASSEMBLY INCLUDES U-BOLT, CLAMP PLATE, TWO
SPRING LOCKWASHERS AND TWO HEX NUTS.
. USE ONE CLAMP ASSEMBLY, FOR EACH FENCE WIRE.
. ELECTRIC FENCES SHALL BE GROUNDED ONLY THROUGH

B =1
/

10'-0"

LIGHTNING ARRESTERS AS SHOWN. LIGHTNING ARRESTERS
[ “-LIGHTNING ARRESTERS SHALL SHALL BE ESPECIALLY DESIGNED FOR USE WITH ELECTRIC
ELECTRIC FENCE POST BE BOLTED TO ELECTRIC FENCES. GROUND RODS SHALL BE DRIVEN AS CLOSE AS
:ﬁ: \ FENCE GROUND ROD POSSIBLE TO, AND BONDED TO, ELECTRIC FENCE POSTS.
5. REMOVE SCALE AND RUST AND THEN COAT WITH NO-OXIDE

COMPOUND, ALL FENCE WIRE SURFACES WHICH CONTACT
CLAMP ASSEMBLIES.

BAND GROUND ROD | — 3/4% GALVANIZED
TO ELECTRIC FENCE L] STEEL GROUND ROD
POST AT TOP AND

BOTTOM WITH 3 WRAPS

U-BOLT OF NO. 8 SMOOTH C.’
GALVANIZED WIRE \ o /ELECTRIC FENCE WIRE
§$
[14¢ HOLEs7 :O
Ry N )J

]l [¢——¢
Y LJ L 1.3/16" 5/16"

i

SECTION C-C
CLAMP PLATE )
NON-ELECTRIC FENCE GROUNDING ELECTRIC FENCE GROUNDING
C Z;lSEDB REVISED TITLE BLOCK ONLY.
B Zgigggg REDRAWN.
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UNITED STATES DEPARTMENT OF ENERGY
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TRANSMISSION LINE STANDARDS

TRANSMISSION LINES
FENCE GROUNDING HARDWARE
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SEE DETAIL A
(SEE NOTE 3)

POLE BAND BONDING

21"

STEEL ANGLE BONDING

1.172"

DETAIL A
GROUNDING CLIP ASSEMBLY
(SEE NOTE 3)
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GROUND WIRE ATTACHMENT DETAILS

POLE BUTT
WRAPPING DETAIL

X 23
SEE NOTE 4
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l_ | —GROUND WIRE SHALL BE

CARRIED TO BASE OF POLE
AND INSTALLED AS SHOWN.
STAPLE EACH HALF TURN

AS INDICATED AT POINTS
DIAMETRICALLY OPPOSITE.
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CROSSARM DETAIL
AND BONDING
FOR STRUCTURE WITH OGW
(SEE NOTE 2)

GROUND ROD DETAIL

o

|

11"

CROSSARM DETAIL AND BONDING
FOR STRUCTURE WITHOUT OGW

MATERIALS LIST

NG, DESCRIPTION

NO.2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE

GALVANIZED 2-INCH BARBED STAPLES

POLE BOTTOM PLATE (BLACKBURN NO. GP 110

1

2

3 | CLAMP, PARALLEL GROOVE, 2-BOLT COPPER ALLOY
4 OR EQUAL) ATTACHED TO POLE

GROUNDING CLIP ASSEMBLY (INCLUDES BONDING
CLIP, CARRIAGE BOLT, NUT, AND LOCKNUT)

BONDING CLIP (EQUAL TO BROOKS MANU. BC SERIES
OR HUGHES BROS. NO. 2727)

MACHINE BOLT, 1/2x3

LOCKNUT FOR 1/2" BOLT

CADWELD, THERMOWELD OR EQUAL EXOTHERMIC TYPE
CONNECTION

10 | GROUND ROD, COPPER-CLAD STEEL 5/8x8 FT

NOTES

1. INSTALL GROUND WIRE AS INDICATED ON INDIVIDUAL
STRUCTURE DRAWINGS.

2. PARALLEL GROOVE CLAMP, BONDING CLIP AND JUMPER FOR
BONDING TO CROSSARM IS REQUIRED FOR 230KV
STRUCTURES ONLY.

3. USE ONE GROUNDING CLIP ASSEMBLY PER POLE BAND.

4. UNDERGROUND POLE-TO-POLE GROUND WIRE TIE IS
REQUIRED FOR ALL STRUCTURES EXCEPT FOR THOSE THAT
HAVE STEEL ANGLE BONDING.

5. USE GROUND ROD ONLY WHEN SPECIFIED. THE TOP OF

THE GROUND ROD SHALL BE PLACED A MINIMUM OF 6
INCHES BELOW GROUND LEVEL.

C|751508 REVISED TITLE BLOCK ONLY.
A7-RC
g [o18-es |Reoram.

A2-RMC

SUPERSEDES DWG NO. 40-D-4978

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
GROUNDING DETAILS

CHIEF, TRANSMISSION LINE BRANCH

a] AucusT 6, 1979 | 41 [ 1012
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MATERIAL LIST
NOTES 5 AND 6 m [ H ITEM DESCRIPTION 1. GROUND RODS ARE REQL';‘I(I:?)I;II-)EFSOR ALL CONCRETE POLES
NOTES S AND 6 @,—| |_|/@ NO. 2. GROUND RODS ARE REQUIRED FOR ALL WEATHERING STEEL
| T ] | DETAIL B, NOTE ¢ 1 | STAINLESS STEEL GROUND PLATE 2'x2"x1" CENTER POLES WITH CONCRETE FOUNDATIONS OR CONCRETE
5] lé DRILLED AND TAPPED FOR 3/8"# BOLT — INSTALL AS BACKFILL .
L | SHOWN IN DETAIL A 3. PLACE TOP OF GROUND ROD A MINIMUM OF 6" BELOW
H 5 | PIGTAIL JUMPER, NO. 2 AWG, 30% CONDUCTIVITY, GROUND LINE.
DETALL A, NOTE B COPPER CLAD VIRE, LENGTH AS REQUIRED **AND GROUND RODS ON WEATHERTNG. STEEL POLE SHAFTG.
NOTES 5 AND 6 @ | .(2) NOTES 5 AND 6 3 | TERMINAL SUITABLE FOR NO. 2 AWG COPPER WIRE WITH CONCRETE FOUNDATIONS OR CONCRETE BACKFILL.
(BURNDY TYPE QDA OR EQUAL) WITH CONTACT 5. PIGTAIL JUMPERS ARE REQUIRED ON WEATHERING STEEL
| h / A \ :\@ SEALANT STRUCTURES ACROSS ALL SLIP JOINTS AND BOLTED
N % 4 | 3/8"® STAINLESS STEEL HEX HEAD BOLT, LENGTH AS CONNECTIONS, INCLUDING DAVIT ARM, CROSSARM, AND
NECESSARY TO ATTACH TERMINAL POST INSULATOR CONNECTIONS.
1 S | CADNELD, THERMOWELD OR EQUAL EXOTHERMIC TYPE b T N E T ONe O PIGTAIL JUNPERS SHALL
CONNECTION .
DETAIL A, NOTE 8 REQUIRED FOR TWO-PIEGE DETAIL A NOTE 8 @| | 7" CINE ON ALL WEATHERING STEEL POLE SHAFTS WETH
: CROSSARMS (OPPOSITE i "
FACE OF STRUCTURE) NOTES 5 AND 6 6 | CROUND ROD, COPPER COVERED STEEL 5/8"¢x8 FEET CONCRETE FOUNDATIONS OR CONCRETE BACKFILL.
NoTE 10 () CONTINUOUS CONCRETE POLE GROUND WIRE. No. 2 8. WEATHERING STEEL STRUCTURES SHALL HAVE GROUND
- >. 7 ; NO. PLATES ON EITHER SIDE OF SLIP JOINTS AND BOLTED
= (®) AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE
) : : CONNECTIONS, INCLUDING FLANGE JOINTS, DAVIT ARM,
NOTE 10 @ s | SPLIT-BOLT CONNECTOR (BURNDY TYPE KSA OR AND CROSSARM CONNECTIONS, AND ON THE POLE SHAFT
DETAIL A, NOTE 8 EQUAL) WITH CONTACT SEALANT ADJACENT TO POST INSULATOR CONNECTIONS.
e @ o 500 ST el o s WG (T IS e WL SR T
BC SERIES OR HUGHES BROTHERS NO. 2727)
GALVANIZED STEEL GROUND WIRE CLIPS, THREADED
DETAIL B, NOTE 9 10 | 172'-THICK STAINLESS STEEL WELDED INSERTS BOLTS, AND LOCKWASHERS.
. HERMETICALLY-SEALED BEARING PLATE 10. ATTAGH ALL SPLICE PLATES, CONDUGCTOR ATTACHMENTS,
DAVIT ARMS, AND POST INSULATOR BASES TO THE
GROUND WIRE ON CONCRETE POLES WITH PIGTAIL
JUMPERS.
11. COMPOSITE STEEL AND CONCRETE POLES SHALL HAVE A
| CONTINUOUS GROUND WIRE RUNNING THE FULL LENGTH OF
DETAIL A, NOTE 7 i THE CONCRETE SECTION, ATTACHED TO THE STEEL
SECTION WITH A GROUND PLATE.
/@ NOTE 4 12. CADWELD MAY BE SUBSTITUTED FOR GROUNDING METHOD
SHOWN IN DETAIL A.
13. FOR WEATHERING-STEEL STRUCTURES, AFTER INSTALLING
Py H N 316 FIXED CLIMBING RUNG SECTIONS WITH BOLTS, NUTS,
‘ ‘ £ AND LOCKNUTS, SPOT WELD THE RUNG SECTION MOUNTING
SANANA SANANN SR FRRS g [ S PLATES TO THE CLIPS ON THE POLE SHAFTS. WELDING
T I ke Lﬁ SN WIRINIA i SHALL BE SUFFICIENT TO PROVIDE ELECTRICAL
j e T A CONTINUITY BETWEEN CLIMBING RUNG SECTIONS AND THE
T 5 POLE SHAFT. PREFERRED WELDING ROD SERIES IS
I ! (5 5 N o EB018-C3. OTHER ACCEPTABLE SERIES ARE E8018-C1
LA = AND E8018-C2.
NERRNE DETAIL A
L (6)NOTES 2 AND 3 (6) NOTES 1 AND 3 GROUND PLATE DETAIL
@ @ LT NOTE 12
1/4 <
A e € 3/8"'¢ THREADED INSERTS,

CONCRETE POLE

BOLTS, AND LOCKWASHERSw\‘

WEATHERING STEEL H-FRAME NATIVE BACKFILL
N0, W JNEATHERING STEEL pOLE |
NOTE 13

INVERTED
CLIMBING CLIPA\\ GROUND
z) } } WIRE CLIP
| |
GROUND
@ WIRE CLIP
DETAIL B
CONCRETE POLE
GROUND WIRE CLIP ATTACHMENTS
pﬁ /@ m NOTE 9
" 09-9-09 ADDED NOTE 13 FOR GROUNDING REQUIREMENTS FOR
117186 K | a7-sen WEATHERING-STEEL FIXED CLIMBING RUNG SECTIONS.
\OTES 5 AND 6 7/161/2" SLOT ] e e e N
DETAIL A T 02-11-05 DELETED GROUNDING REQUIREMENTS FOR GALVANIZED
/ ‘ T |A7-8or AND METALLIZED STRUCTURES. REVISED GROUNDING
Th } REQUIREMENTS FOR WEATHERING STEEL STRUCTURES AND
| H NOTES.
é (; % ?; I I \) :{_) H |o7-15-03 REVISED TITLE BLOCK ONLY.
| | A7-DH
| | z - 20
‘ ‘ S G ggi:éa 98|REDRAWN AND REVISED.
DETAIL A 1 UNTITED STATES DEPARTMENT OF ENERGY
N N : o VESTSRN A OVER ADMINSTRATION
NOTES 6 AND 10 R © TRANSMISSION LINE STANDARDS
NOTES 5 AND 6 - N
@) [ DETALL A, NOTE & — WEATHERING STEEL AND CONCRETE
= Y N >~ ' o \ —F POLE STRUCTURES
o L\i’)/ GROUNDING DETAILS
CONCRETE POLE WEATHERING STEEL POLE CONCRETE POLE WEATHERING STEEL POLE -
GROUND WIRE CLIP PEStONED BRI GER — — ——— AR T ENGINEERING WANRGER — —
DAVIT ARM GROUNDING POST INSULATOR GROUNDING CONCRETE POLE -
| APRIL 20, 1984 | 41 [ 1015
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MATERIAL LIST

ITEM

OGW ASSEMBLY QUANTITY

o, o Te Tv T H DESCRIPTION
1 1 | 1 | 2 [ 2 | ANCHOR SHACKLE, BNK
2 1 _| 1| COMPRESSION DEADEND, EYE TYPE
3 1 Y-CLEVIS EYE, BNK
4 1 1 SUSPENSION CLAMP, BNK
5 1 Y-CLEVIS EYE 90°, BNK
)
|
%
SUSPENSION ASSEMBLY OGW-SL SUSPENSION ASSEMBLY OGW-SP
FOR ATTACHMENT PLATE AT RIGHT ANGLE TO OGW FOR ATTACHMENT PLATE IN PLANE OF OGW
NOTES
1. BNK_INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
— | L~ [
g — 1A LoD B7/7/ 7 T Ay
a/l/j{ Ef‘—iﬂk A L ‘:{/4/4//1/4\ Efiigw ig \; 7
o) o}
7-6-04 REVISED TENSION ASSEMBLIES TO BE CONSISTENT
C A7-FSC WITH MATERIAL LIST QUANITIES. ADDED
QUANTITIES AND TYPE DESIGNATIONS.
7-15-03 REVISED TITLE BLOCK ONLY.
TENSION ASSEMBLY OGW-TV TENSION ASSEMBLY OGW-TH A7-Re
FOR HORIZONTAL ATTACHMENT PLATE FOR VERTICAL ATTACHMENT PLATE A3 -35 | REMOVED STRUCTURE GROUNDING
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TRANSMISSION LINE STANDARDS
STEEL TOWERS
OVERHEAD GROUND WIRE ASSEMBLY
DESIGNED SRR _ APPROVED ROSS M. CLARK _ _ _ _ _ _
CHIEF, TRANSMISSION LINE
NOT TO SCALE ELECTRICAL BRANCH
Pl MarcH 9, 1993 | 41 [ 1017
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SUSPENSION ASSEMBLY OGW-SL
FOR ATTACHMENT HOLE IN-LINE WITH

oGW

JM

‘o

X

(NOTE 4)

SUSPENSION ASSEMBLY OGW-SYL
FOR ATTACHMENT HOLE IN-LINE WITH OGW

L7777 B TS

e

=

%

TENSION ASSEMBLY OGW-TV

FOR VERTICAL ATTACHMENT HOLE

@
RO,

NZa

%

SUSPENSION ASSEMBLY OGW-SP
FOR ATTACHMENT HOLE PERPENDICULAR TO OGW

007 % 7 72 2

SEE NOTE 5

SUSPENSION ASSEMBLY OGW-SH

FOR ATTACHMENT TO STEEL ANGLE

S || | ||

W | W
@ |
%

X

(NOTE 4)

SUSPENSION ASSEMBLY OGW-SYP
FOR ATTACHMENT HOLE PERPENDICULAR TO OGW

777 E=S

JHLFJ \i\J/M)
‘4ﬁﬁgﬂ =7

%

TENSION ASSEMBLY OGW-TH

FOR HORIZONTAL ATTACHMENT HOLE

MATERIALS LIST

ITEM

=
(]

OGW_ASSEMBLY QUANTITY

DESCRIPTION

SL

SP

SH

SYL

SYP

TV|TH | TY

—_

1

Y-CLEVIS CLEVIS, BNK

1

1

1

2 2 4 [ ANCHOR SHACKLE, BNK

1

Y-CLEVIS EYE 90°, BNK

1

1

2

SUSPENSION CLAMP, BNK

Y-CLEVIS CLEVIS 90°, BNK

2

CLEVIS EYE, BNK

1

=N NS

_

YOKE PLATE

COMPRESSION DEADEND, EYE TYPE

|o|N|o|o|d|wN

Y-CLEVIS EYE, BNK

(OVERHEAD VIEW)

NOT TO SCALE

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE .

3. ASSEMBLIES OGW-SYL AND OGW-SYP ARE USED FOR
RUNNING ANGLES OF 30° TO 60°.

4. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

5. FURNISHED AS PART OF STRUCTURE.

TENSION ASSEMBLY OGW-TY
FOR HORIZONTAL ATTACHMENT HOLE

C|751508 REVISED TITLE BLOCK ONLY.
A7-RC
B (3:1-00 MINOR CHANGES.

A3-RMC
Al 11-20-98 ATTACHMENT TYPES OGW-SH AND OGW-TY WERE ADDED.

A3-RMC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
STEEL AND CONCRETE
POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY

CHIEF, TRANSMISSION LINE BRANCH

A] NOVEMBER 14, 1995 | 41

[ 1018
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110"

8"

| —SEE NOTE 5

il2gile)

/]
SEE NOTE 5 j

(®)
M

SUSPENSION ASSEMBLY OGW-SA

FOR ATTACHMENT TO STEEL ANGLE
OR SUPPORT BRACKET

1-0'"

110"
110"

el Rt e - - el Aol

I
?f‘?

SUSPENSION ASSEMBLY OGW-PB

RO,
RO |

T

|

NOTE 4

SUSPENSION ASSEMBLY OGW-PBY
. FOR ATTACHMENT TO POLE BAND

FOR ATTACHMENT TO POLE BAND

(9]
\
T

TENSION ASSEMBLY OGW-TW

FOR ATTACHMENT TO EXTENSION LINK, ONE WAY

110"

X

TENSION ASSEMBLY OGW-TV

FOR VERTICAL ATTACHMENT HOLE
(NOTE 6)

9]
ey o By I B ey

(@]

TENSION ASSEMBLY OGW-TW
FOR ATTACHMENT TO EXTENSION LINK, EACH WAY

1'-0"

TENSION ASSEMBLY OGW-TH
FOR HORIZONTAL ATTACHMENT HOLE

MATERIAL LIST

TTEM |_OGW ASSEMBLY QUANTITY
NO. [ SA | PB | PBY | TH | 7V ] W DESCRIPTION
1 T | 1 | 1 | COMPRESSION DEADEND, EYE TYPE
2 T ] 2 SUSPENSION CLAWP,BNK (SEE NOTE 7)
3 Y_CLEVIS EYE,BNK (SEE NOTE 7)
4 1 Y—CLEVIS EYE 90°,BNK (SEE NOTE 7)
5 CLEVIS EYE, BNK
6 1 Y—CLEVIS CLEVIS 90°, BNK
7 1 YOKE PLATE
8 2 | 2 ANCHOR SHACKLE, BNK

NOTES

1. BNK INDICATE BOLT, NUT, AND STAINLESS STEEL COTTER
KEY REQUIRED.

. SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE.

. ASSEMBLY OGW-PBY SHALL BE USED FOR LINE ANGLES OF
30° TO 60°.

- LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

. CHAIN LINK FURNISHED AS PART OF STRUCTURE FOR NEW
CONSTRUCTION.

. USE OGW-TV FOR GLUED LAMINATED WOOD TENSION
STRUCTURES WITH LINE ANGLES GREATER THAN 1°.

. SIZE WIDTH OF EYE ON Y-CLEVIS TO FIT BETWEEN EARS
OF SUSPENSION CLAMP.

N o o N

4-19-11

ADDED SUPPQORT BRACKET ASSEMBLY AND OGW-TH,
A7-KKR .

QGW-TV ASSEMBLIES. ADDED NOTE 6 AND 7

7-2-04
A7-FSC

REVISED OGW-TW TO BE CONSISTENT WITH
MATERIAL LIST QUANITIES. REVISED NOTE 5.

7-15-03
A7-RC

REVISED TITLE BLOCK ONLY.

>lm|o]o

A2-RMC

10713795|ADDED ASSEMBLY NAMES AND ASSEMBLY OGW-PBY.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN ARFA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY

CHIEF, TRANSMISSION LINE BRANCH

C

A AueUST 21, 1995 | 41

[ 1019
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SI11-A SIA11-A SI12-A SIA12-A

i

LL Lis unn

SI11-B SIA11-B SI12-8 SIA12-B

L+6" MIN

Li Lo

SUSPENSION INSULATOR ASSEMBLIES

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2)

MATERIALS LIST
oM DESCRIPTION

1 OVAL EYE BALL

2 | ANCHOR SHACKLE, BNK

3 | SOCKET EYE

4 | SOCKET CLEVIS, BNK

5 | CLEVIS EYE, BNK

6 | YOKE PLATE

7 | SUSPENSION CLAMP, BNK

8 | VERTICAL BUNDLE YOKE, 18" SPACING
9 | INSULATOR STRING, PORCELAIN UNITS
10 INSULATOR STRING, POLYMER FIBERGLASS, OVAL

EYE-BALL LENGTH AS SPECIFIED)

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA11 AND SIA12 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

TABLE A — PORCELAIN UNITS
UNIT QUANTITY PER ASSEMBLY
VOLTAGE SI11 AND SI12 SIAT1 AND SIA12
(V) WoaD STEEL WOOD STEEL
STRUCTURES| STRUCTURES |STRUCTURES | STRUCTURES
69 4 6 6 6
115 7 9 9 9
138 8 10 10 10
161 10 1 1 1
230 12 14 13 14

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
[-HARDWARE

EXAMPLE: SIA11 - B

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR
STRING

RUNNING ANGLE APPLICATION
15° - 60°

"I-STRING"

SUSPENSION ASSEMBLY

B 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
A 6-29-00 REVISED ULTIMATE STRENGTH REQUIREMENTS.
A3 MINOR REVISIONS.
TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING

DESIGNED F.S. COOK _ _ _ _ _ APPROVED ROSS CLARK _ __ _ __ _ __ __ __
ELECTRICAL ENGINEERING MANAGER

Co.] ocToBER 10, 1997 41 [ 1020
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SIA21-B SIA22-B

L+6' MIN

Li L unn

SUSPENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

(NOTE 2)

MATERIALS LIST

LTEM DESCRIPTION

ANCHOR SHACKLE, BNK

SOCKET EYE

CLEVIS BALL, BNK

YOKE PLATE

SUSPENSION CLAMP, BNK

VERTICAL BUNDLE YOKE, 18" SPACING

INSULATOR STRING, PORCELAIN UNITS

INSULATOR STRING, POLYMER FIBERGLASS, OVAL
EYE-BALL (LENGTH AS SPECIFIED)

® [N|o|o|d[w[N[=

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA21 AND SIA22 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

TABLE A — PORCELAIN UNITS
UNIT QUANTITY PER ASSEMBLY
VOLTAGE SIA21 AND SIA22

(V) WOOD STRUCTURES STEEL STRUCTURES

69 12 12

115 18 18

138 20 20

161 22 22

230 26 28

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
[-HARDWARE

EXAMPLE: SIA22 - B

L—————-ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR
STRING

RUNNING ANGLE APPLICATION
15° - 80°

""I-STRING"

SUSPENSION ASSEMBLY

B 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
A 6-29-00 REVISED ULTIMATE STRENGTH REQUIREMENT.
A2-RMC MINOR REVISIONS.
TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
DOUBLE STRING

ELECTRICAL ENGINEERING MANAGER

Coc| OCTOBER 10, 1997 | 41 [ 1021
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T11-C

T11-8

T11-A

TYPE T11

SINGLE INSULATOR STRING, ONE SUBCONDUCTOR

T12-C

T12-B

T12-A

SINGLE STRING
TENSION INSULATOR ASSEMBLIES

MATERIALS LIST

ITEM

NO. DESCRIPTION

1 [OVAL EYE BALL

ANCHOR SHACKLE, BNK

SOCKET CLEVIS, BNK

SOCKET CLEVIS, HOT LINE, BNK

CLEVIS BALL, HOT LINE, BNK

CHAIN LINK

YOKE PLATE

(N[o|o]H[W]N

EXTENSION STRAP (LENGTH AS SPECIFIED)

TABLE A — PORCELAIN UNITS
UNIT QUANTITY PER ASSEMBLY
VOLTAGE T11 AND T12

(KV) WOOD STRUCTURES STEEL STRUCTURES

69 5 7

115 8 10

138 10 11

161 1 12

230 13 15

g | COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

® — R (NOTE 2)

TYPE T12

SINGLE INSULATOR STRING

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

(NOTE 4)

, TWO SUBCONDUCTORS

10 | COMPRESSION JUMPER TERMINAL

11 | INSULATOR STRING, PORCELAIN UNITS

12 | SOCKET EYE, HOT LINE

13 | BALL EYE, HOT LINE

14 | STRAIN CLAMP, BNK

15 | CLEVIS EYE, BNK

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL

COTTER KEY REQUIRED.

2. ASSEMBLIES DESIGNATED WITH AN R SHALL HAVE THE

INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

3. FOR DOUBLE CONDUCTOR ASSEMBLIES, THE PADS ON

THE CONDUCTOR DEADENDS SHALL BE TURNED OUT

TO EACH SIDE IN ORDER TO CLEAR HARDWARE AND

PROVIDE A SMOOTH TRANSITION INTO A BUNDLE AT
THE JUMPER INSULATOR ASSEMBLY.

4.DUE TO TORSIONAL STRESS, POLYMER FIBERGLASS

INSULATORS SHALL NOT BE USED IN SINGLE STRING
TENSION CONFIGURATIONS.

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
HARDWARE

EXAMPLE: T12 - B

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

B 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
A 6/13/00 ADDED STRAIN CLAMPS
A3-RMC
TED STATES DEPARTMENT OF ENERGY

N
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TENSION INSULATOR ASSEMBLIES
SINGLE STRING

ELECTRICAL ENGINEERING MANAGER

C

a] OCTOBER 10, 1997 | 41 | 1022
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MATERIALS LIST
DOUBLE STRING — e—
TENSION INSULATOR ASSEMBLIES

=
o

—_

ANCHOR SHACKLE, BNK
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

CLEVIS BALL, BNK
(NOTE 2) SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

YOKE PLATE, WITH WORKING HOLE

EXTENSION STRAP (LENGTH AS SPECIFIED)

COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

COMPRESSION JUMPER TERMINAL

INSULATOR STRING, PORCELAIN UNITS

O |o|| N |o|u|d~ N

INSULATOR STRING, POLYMER FIBERGLASS, OVAL
EYE-BALL (LENGTH AS SPECIFIED)

_

11 [ Y-CLEVIS EYE, BNK

12 | STRAIN CLAMP, BNK

13 | CLEVIS EYE, BNK

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
DOUBLE INSULATOR ASSEMBLIES T21, AND T22 MAY HAVE
50% OF ULTIMATE ASSEMBLY STRENGTH.

3. DOUBLE STRING, SINGLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRING PARALLEL IN A
HORIZONTAL PLANE.

4. DOUBLE STRING, DOUBLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRINGS PARALLEL IN THE SAME
PLANE AS THE CONDUCTORS (USUALLY VERTICAL).

5. FOR DOUBLE CONDUCTOR ASSEMBLIES, THE PADS ON THE
CONDUCTOR DEADENDS SHALL BE TURNED OUT TO EACH
SIDE IN ORDER TO CLEAR HARDWARE AND PROVIDE A
SMOOTH TRANSITION INTO A BUNDLE AT THE JUMPER
INSULATOR ASSEMBLY.

6. ASSEMBLIES DESIGNATED WITH AN R SHALL HAVE THE
INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

T22-A

T22-8

T22-C

T22-D

TABLE A — PORCELAIN UNITS

T22-E UNIT QUANTITY PER ASSEMBLY

VOLTAGE T21 AND T22

() WOOD STRUCTURES STEEL STRUCTURES

69 10 14

115 16 20

T22-F 138 20 22

161 22 24

230 26 30

INSULATOR ASSEMBLY TYPE NO.
{— TYPE OF STRUCTURE ATTACHMENT

T22-G

HARDWARE

R (NoTE 6)
EXAMPLE: T22 - B

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

D 07-11-07 REVISED DESCRIPTION OF MATERIAL ITEM
A7-RMC NO. 5

] &
YE:) R (NOTE 6)

C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

B 6/13/00 ADDED STRAIN CLAMPS.
A3-RMC

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

@

TRANSMISSION LINE STANDARDS

% @—‘—‘"5@3?:3 TENSION INSULATOR ASSEMBLIES
) DOUBLE STRING

ql

//

T21 T22 N DESIGNED F.S. COOK _ _ _ _ _ _ APPROVED ROSS CLARK _ __ __ __
DOUBLE INSULATOR STRING, SINGLE CONDUCTOR DOUBLE INSULATOR STRING, DOUBLE CONDUCTOR ELECTRICAL ENGINEERING MANAGER

(NOTE 3) (NOTE 4) Ca] ocToBerR 10, 1997 | 41 [ 1023
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ASSEMBLY TYPE HF1-F

SINGLE CONDUCTOR
FIXED
FLAT BASE

ASSEMBLY TYPE HS1-F

SINGLE CONDUCTOR
SUSPENSION
FLAT BASE

ASSEMBLY TYPE HF2-F

DOUBLE CONDUCTOR
FIXED
FLAT BASE

ASSEMBLY TYPE HF1-G

SINGLE CONDUCTOR
FIXED
GAIN BASE

ASSEMBLY TYPE HS1-G

SINGLE CONDUCTOR
SUSPENSION
GAIN BASE

ASSEMBLY TYPE HF2-G

DOUBLE CONDUCTOR
FIXED
GAIN BASE

HORIZONTAL POST INSULATOR ASSEMBLIES

MATERIALS LIST

ITEM

NO. DESCRIPTION

1 | HORIZONTAL POST INSULATOR, POLYMER -
FIBERGLASS, CLAMP — TOP ADAPTER, FLAT BASE

2 | HORIZONTAL POST INSULATOR, POLYMER -
FIBERGLASS, CLAMP — TOP ADAPTER, GAIN BASE

3 | HORIZONTAL POST INSULATOR, POLYMER -
FIBERGLASS, TWO-HOLE END FITTING, FLAT BASE

4 | HORIZONTAL POST INSULATOR, POLYMER -
FIBERGLASS, TWO-HOLE END FITTING, GAIN BASE

Y-CLEVIS - CLEVIS, 90°, BNK

OVAL EYE — EYE

SUSPENSION CLAMP, BNK

o |N[o]|o

VERTICAL JUMPER YOKE

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

SEE SPECIFICATIONS FOR INSULATOR AND HARDWARE
ELECTRICAL AND MECHANICAL RATINGS.

N
.

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
{_ FLAT (F) OR GAIN (G) BASE

EXAMPLE: HF1 - G
L‘— ONE (1) OR TWO (2) SUBCONDUCTORS
CONDUCTOR ATTACHMENT, FIXED (F) OR
SUSPENSION (S)
HORIZONTAL POST INSULATOR ASSEMBLY

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

TRANSMISSION LINE STANDARDS

HORIZONTAL POST
INSULATOR ASSEMBLIES

ELECTRICAL ENGINEERING MANAGER

] OCTOBER 10, 1997 41 | 1024
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VEE STRING INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2)

SV13-A

VEE STRING INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2)

EXAMPLE: SV13 -

MATERIALS LIST

ITEM DESCRIPTION

=
o

-

ANCHOR SHACKLE, BNK

HOT LINE Y-CLEVIS BALL, BNK

SOCKET Y-CLEVIS, BNK

YOKE PLATE

EXTENSION STRAP, EYE-EYE (LENGTH AS REQUIRED)

Y=CLEVIS EYE, 90°, BNK

SUSPENSION CLAMP, BNK

VERTICAL BUNDLE YOKE, 18" SPACING

O|o[N]o|o|d|wN

INSULATOR STRING, PORCELAIN UNITS

10 | INSULATOR STRING, POLYMER FIBERGLASS, OVAL
EYE-BALL (LENGTH AS SPECIFIED)

11 | TURNBUCKLE, OVAL EYE — OVAL EYE, LENGTH AS
REQUIRED

12 | YOKE PLATE, TRIPLE BUNDLE, 18" SPACING

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE SPECIFIED INSULATOR ASSEMBLY
ULTIMATE STRENGTH, EXCEPT THAT COMPONENTS
DUPLICATED BELOW THE TRIANGULAR YOKE PLATE MAY
HAVE 50% OF ASSEMBLY ULTIMATE STRENGTH FOR TYPE
SV12 AND 33% OF ASSEMBLY ULTIMATE STRENGTH
FOR THE TYPE SV13.

TABLE A — PORCELAIN UNITS
UNIT QUANTITY/ASSEMBLY TYPE
VOLTAGE STEEL STRUCTURES
V) SV11 sv12 V13
69 12 12 12
115 18 18 18
138 20 20 20
161 22 22 22
230 28 28 28
345 36 36 36
500 62 62 62

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
{_ HARDWARE
A

L ONE (1), TWO (2), OR (3) THREE SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING
"VEE" STRING

SUSPENSION ASSEMBLY

B 9-14-06 MODIFIED TITLE BLOCK, MATERIALS LIST, NOTES,
A7-FSC TABLE A, AND ADDED TRIPLE BUNDLE ASSEMBLIES.
A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
STATES DEPARTMENT OF ENERGY

UNITED
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
VEE STRING, SINGLE STRING

DESIGNED F.S. COOK APPROVED ROSS CLARK _ __ _ __ _ _
ELECTRICAL ENGINEERING MANAGER

C
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TYPICAL ALL-DIELECTRIC
SELF-SUPPORTING (ADSS)

TYPICAL FIBER OPTIC
OVERHEAD GROUND WIRE (OPGW)
ATTACHMENT POINTS

TWO FIBER
OPTIC CABLES

o
CLIP OPGW (OR

ADSS) EVERY 5 FEET —]

TOWER LEG

BONDING STEEL ANGLE

GUIDE CLAMP
(40 1030)41\

FIBER OPTIC CABLE
ATTACHMENT POINT 5

s ,

COILED OPGW
(OR ADSS) NOTE 1

COIL STORAGE

UINSTRUT BRACKET

4

2.5" THICK

%%%%%%% ©

€ OF END PLATE THICKNESS,
hol 0 NOTE 1 BOTH END TYPICAL

ADSS OR OPGW AERIAL FIBER OPTIC CABLE SPLICE CASE MOUNTING MATERIAL LIST
Ive ITEM DESCRIPTION PART NUMBER (OR EQUAL)| MANUFACTURER (OR EQUAL) |QUANTITY
1 FIBER OPTIC SPLICE CASE 1
2 STAINLESS STEEL BAND FOR SPLICE CASE, 3/4" W, 48" L (NOTE 6) BAB-3848 ALUMA-FORM 2
3 DOWNLEAD CLAMP (FOR LATTICE STEEL STRUCTURE) NOTE 5 ALCOA FUJIKURA LTD.
4 END PLATE 1
5 STAINLESS STEEL CABLE TIES, HEAVY CROSS MLT-H SERIES PANDUIT CORP. 4
6 STEP BOLTS, 9" LENGTH X 5/8" DIAMETER K4262 KORTICK CO. 4
7 STEEL CHANNEL STRUT (NOTE 6) CB-44 ACA (AFL) 1
8 HOOK
9 CHANNEL STRUT NUTS WITH SPRINGS, 5/16'" 18 THREAD K4262 KORTICK CO. 4
10 HEX HEAD MOUNT BOLT 5/16'"# 4
THREADED AIR
VALVE PORT WITH PLUG
FACTORY OR FIELD DRILLED HOLES (®
CASE FLANGE ASSEMBLY SIZED FOR FIBER OPTIC CABLE
o - O
DY (
) AR [/
—) N\
o) Y§§& o)
¢ R e e
[ ,,,,,,,,,,,,,,,,,,,,,,,,,, A{fi%:§£¥L4_77 Al

NOMINAL 1'' DIAMETER
FACTORY OR FIELD
DRILLED HOLES

FUTURE CABLE

ENTRY PORT ASSEMBLIES

DETAIL "D"

77

6 TYPICAL

THREADED GROUNDING INSERTS

FIBER OPTIC CABLES

1027d.dwg Last Saved By: Holly Seela on 1/27/2011 1:38 PM

TWO FIBER ,’
OPTIC CABLES

BONDING GUIDE / e
PN

CLAMP (41 1030)

SEE DETAILS
UAY AND "B
SPLICE CASE
NOTE

Q — |

o DETAIL '"C"
- | OPTIONAL SPLICE CASE AND

CABLE STORAGE BRACKET

TYPICAL ALL-DIELECTRIC
SELF-SUPPORTING (ADSS)
FIBER OPTIC CABLE
ATTACHMENT POINT

Q NOTE 5

STEP BOLT COIL SUPPORT
4 TYPICAL

e 4 TYPICAL, NOTE 4

EXCESS FIBER OPTIC CABLE, NOTE 3
OR, OPTIONAL SPLICE CASE AND CABLE
STORAGE BRACKET, DETAIL "C', NOTE 9

I

|
TOWER LEG AJ///ii
STEEL ANGLE

OPTICAL FIBER SPLICE CASE MOUNTING

DETAIL "B"

BAND ATTACHMENT

DETAIL "D"

CASE FLANGE ASSEMBLY

SECTION A-A

N

CABLE OPENING END PLATE
NOTE 10
1.

>

NOTES

USE TWO STAINLESS STEEL BANDS TO ATTACH THE SPLICE
CASE TO THE TOWER, ONE AT THE TOP OF THE SPLICE
CASE, THE OTHER AT THE BOTTOM. ATTACH EACH BAND
OVER THE CENTER OF THE THICKEST DIMENSION OF THE

END PLATES.
. ORIENT SPLICE CASE WITH CABLE OPENING END PLATE

FACING THE GROUND, AND FLANGE OF SPLICE CASE
BISECTING THE TOWER LEG ANGLE MEMBER.

. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING

OPERATIONS. THE SPARE CABLE ALLOWANCE FROM_THE
CABLE ATTACHMENT POINT TO THE SPLICE CASE IS 190
FEET COMPUTED AS FOLLOWS: 100 FEET TO REACH THE
GROUND FOR NOMINAL STRUCTURE ATTACHMENT HEIGHT + 75
FEET HORIZONTAL DISTANCE TO GROUND SPLICE TRAILER +
15 FEET SPLICE ALLOWANCE.

. PANDUIT, OR EQUAL, STAINLESS STEEL TIES, MLT-H

SERIES, ARE USED TO SECURE THE CABLE LOOP INTO A
COIL, WHICH IS THEN ATTACHED TO THE TOWER BY
PANDUIT, OR EQUAL, STAINLESS STEEL CABLE TIES,
MLT-H SERIES

. gEE DRAWING 41 1030 FOR FIBER OPTIC CABLE DOWNLEAD

AMP .
. SEE DRAWING 41 1030 FOR STAINLESS STEEL BAND.
. FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE

SPLICE CASE WITH DRIP LOOPS AT THE BOTTOM ENTRANCE.

FACTORY OR FIELD DRILLED HOLES

. USE ONE OR TWO VERTICAL STRUTS DEPENDING ON THE

BEND RADIUS AT COIL SUPPORT STEP
BOLTS NOT LESS THAN 15 TIMES
CABLE OUTSIDE DIAMETER

SLIDING RETAINER EXTRUSION

Q
N4

D
NI\

NN

SIZED FOR FIBER OPTIC CABLE

THREADED AIR VALVE PORT WITH PLUG

Mar 14, 2011- 7:58am
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N

|
|
|
|
|
, |

TOWER FACE

\
! CABLE ENTRANCE DRIP LOOP \
BEND RADIUS NOT LESS THAN
15 TIMES CABLE
OUTSIDE DIAMETER

18'—0"
BOTTOM OF SPLICE
CASE TO GROUND

NN NV

JYPICAL LATTICE STEEL TOWERS

TOWER LEGS

FIXED RETAINER EXTRUSION

TYPICAL TRANSMISSION TOWER LEG

N
S

FACTORY OR FIELD DRILLED HOLES
SIZED FOR FIBER OPTIC CABLE

THREADED GROUNDING INSERTS
6 TYPICAL

NOMINAL 1'' DIAMETER FACTORY OR FIELD
DRILLED HOLES FUTURE CABLE

ENTRY PORT ASSEMBLIES

DETAIL "A'"

OPTICAL FIBER SPLICE CASE MOUNTING

CABLE OPENING END PLATE
(BOTTOM VIEW)

© 00 N o

TYPE OF SPLICE CASE.

. THE TYPE OF SPLICE CASE INSTALLATION SHALL BE

DETERMINED BY THE COR.

D 1-14-11 REVISED NOTE 3.

A7-JSR

5-15-09 REMOVED NOTE 10.
A7-MK

A7-RC

7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

B 3-17-09 ADDED STEEL CHANNEL STRUT OPTION.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADQ

TRANSMISSION LINE STANDARDS

LATTICE STEEL STRUCTURES
FIBER OPTIC CABLE MOUNTING

ELECTRICAL ENGINEERING MANAGER

Ca,

] AueusT 1, 2000 | 41 [ 1027
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OPGW OR ADSS AERIAL FIBER OPTIC CABLE SPLICE CASE MOUNTING MATERIAL LIST

ﬁIE ITEM DESCRIPTION PART NUMBER (OR EQUAL)| MANUFACTURER (OR EQUAL) |[QUANTITY

1 FIBER OPTIC SPLICE CASE 1
STEEL CHANNEL STRUT (NOTE 6) CB-44 ACA (AFL) 1
HOOK

CONCRETE OR STEEL POLE STRUCTURE
CHANNEL STRUT NUTS WITH SPRINGS, 5/16' 18 THREAD P1007 UNISTRUT CORP 4
HEX HEAD MOUNT BOLT 5/16'#® 4
STRUCTURE DOWNLEAD CLAMP (FOR STEEL POLE) NOTE 4 ACA (AFL)

Njlao|jo|s|uN

THREADED AIR
VALVE PORT WITH PLUG

\\\\\\\\\\
N\

FACTORY OR FIELD DRILLED HOLES

CASE FLANGE ASSEMBLY SIZED FOR FIBER OPTIC CABLE

)
(:2\\\\\‘ CLIP FIBER OPTIC CABLE ) 7/
EVERY 5 FEET. WHEN OPGW

LAST CLIP PRIOR TO COILED S — o E————
LOOP SHALL BE BONDING CLAWP. | s / |
NOTES 4 & 7) e e e e e e e e e e e e e < e e e e e e e e e
NOMINAL 1" DDWETER /\DETAIL A @D/
FACTORY OR FIELD \

PR cheLE THREADED GROUNDING INSERTS
NOTES

n
i

COILED FIBER OPTIC FUTURE CABLE 6 TYPICAL
CABLE(S) NOTE 1 ENTRY PORT ASSEMBLIES
— 1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE COILED,
STEEL CHANNEL IS THE HEIGHT OF THE SPLICE BOX PLUS 30 FEET,
STRUT ATTACHMENTS OR AS DIRECTED BY THE COR DUE TO ACCESS FOR THE
(NOTE 2 SPLICE VAN.
2. PERMANENTLY ATTACH STEEL CHANNEL STRUTS TO STEEL
FIBER OPTIC \& D) POLES WITH SCREWS AS DIRECTED BY THE COR.

. FOR CONCRETE POLES, USE GENERAL PURPOSE POLE BAND

(@]

20'-Q"

Mar 14, 2011- 7:57am
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BOX STAINLESS STEEL POLE BANDS, SEE DRAWING 41 1030.
SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE DOWNLEAD

CLAMP, AND BONDING CLAMP.

. FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE CASE WITH DRIP LOOPS AT THE BOTTOM ENTRANCE.
{ ; ; ! . USE ONE OR TWO VERTICAL STRUTS DEPENDING ON THE

A A PT TYPE OF SPLICE CASE.

EABLE GoENG EN FIATE - B SRR Js e spogue ey ey e

COIL STORAGE .

UINSTRUT BRACKET USE_TWO BONDING CLAMPS AND RUN GROUND CABLE FROM

(NOTE 8) BONDING CLAMP TO STRUCTURE GROUND AS SHOWN IN

DRIP DETAIL B. IF BONDING CLAMP(S) ARE NOT SECURED TO

LOOPS THE POLE THEN A DOWNLEAD CLAMP SHALL BE PLACED

WITHIN 1 FOOT ABOVE BONDING CLAMP.
8. PREFABRICATED COIL BRACKET MAY BE USED DEPENDING
I UPON THE SPLICE CASE THAT IS FURNISHED.

| |
[ |
} ‘ } CABLE SPLICE MOUNT D—4080 FROM ALUMA-FORM (OR EQUAL) AND
[ [
[ |
[ |
| |

N o o N

SECTION A-A
F P

D 1-14-11 REVISED MATERIAL LIST
A7-JSR

COPPER CLAD BONDING CLAMP

GROUND CABLE
BONDED TO
POLE GROUND

C 5-15-09 REVISED BONDING CLAMP & MATERIAL LIST
A7-MK

B 6-8-06 REVISED SPARE COIL QUANTITY, LOOP, AND
A7-RC ATTACHMENT TO STEEL POLE.

UNITED STATES DEPARTMENT OF ENERGY

v WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

BONDING CLAWP STEEL AND CONCRETE
POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING

DETAIL A DETAIL B

ELECTRICAL ENGINEERING MANAGER

| AucusT 1, 2000 | 41 | 1028

Ca,
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OPGW OR ADSS AERIAL FIBER OPTIC CABLE SPLICE CASE MOUNTING MATERIAL LIST
ﬁ&gM ITEM DESCRIPTION PART NUMBER (OR EQUAL)| MANUFACTURER (OR EQUAL) | QUANTITY
1 |FIBER OPTIC SPLICE CASE 1
2 [STEEL CHANNEL STRUT, (NOTE 6) CB-44 ACA (AFL) 1
3 [Hook
4 |WoOD POLE STRUCTURE
5  |CHANNEL STRUT NUTS WITH SPRINGS, 5/16" 18 THREAD P1007 UNISTRUT CORP 4
6 |HEX HEAD MOUNT BOLT, 5/16"8 HHCS031125 EG UNISTRUT CORP 4
7 |STRUCTURE DOWNLEAD CLAMP (FOR WOOD POLE) NOTE 4 ALCOA FUJIKURA LTD.

THREADED GROUNDING
INSERTS 6 TYPICAL

THREADED AIR
VALVE PORT WITH PLUG

20' Q"

Jan 27, 2011- 1:43pm
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CLAMPS AND RUN GROUND CABLE FROM BONDING CLAMP
TO STRUCTURE GROUND AS SHOWN IN DETAIL B. IF
4 } SECTION A-A BONDING CLAMP(S) ARE NOT SECURED TO THE POLE THEN
A A

M
FACTORY OR FIELD DRILLED HOLES
CASE FLANGE ASSEMBLY SIZED FOR FIBER OPTIC CABLE
D) ° (
o =) : =
CLIP FIBER OPTIC CABLE
| EVERY 5 FEET. WHEN OPGW 4) /) AN (§ NOTES
\Eg]‘/ LAST CLIP PRIOR TO COILED @ @ p——b————————————————————————————— ——— e ———fEmT=——==—===—======—============= 1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
LOOP SHALL BE BONDING CLAMP. [ ,42%2*’ U ] OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE COILED,|
(NOTES 3 & 7) e B ISSEHEEEEIESE gEL¥g§N§PLICE BOX PLUS 30 FEET,
" +
NOMINAL 1" DIAMETER (:)// 2. CONTRACTOR SHALL MATCH GROOVE_A DIAMETER TO
FACTORY OR FIELD THE_OPGW DIAMETER SIZE AND MATCH GROOVE B DIAMETER
DRILLED HOLES TO THE GROUND CABLE DIAMETER SIZE.
COILED FIBER OPTIC FUTURE CABLE 3. SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE DOWNLEAD
CABLE(S) NOTE 1 ENTRY PORT ASSEMBLIES CLAMP, AND BONDING CLAMP.
4. PANDUIT, OR EQUAL, STAINLESS STEEL TIES, MLT-H
SERIES, ARE USED TO SECURE THE CABLE LOOP INTO A
S O COIL, WHICH IS THEN ATTACHED TO THE STRUCTURE BY
DL Y NSO PANDUIT, OR EQUAL, STAINLESS STEEL CABLE TIES,
S Lol U Y NN AT D e e MLT-H SERIES.
| ‘ 5. FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
‘ I e SPLICE CASE WITH DRIP LOOPS AT THE BOTTOM ENTRANCE.
| FIBER OPT 6. USE ONE OR TWO VERTICAL STRUTS DEPENDING ON THE
‘ CABLE SPLICE TYPE OF SPLICE CASE.
‘ BOX 7. IF STRUCTURE GROUND IS 180° FROM SPLICE BOX THEN
USE BONDING CLAMP FOR WOOD POLE STRUCTURE AS SHOWN
} ON DRAWING 41 1030. OTHERWISE USE TWO BONDING
\

A DOWNLEAD CLAMP SHALL BE PLACED WITHIN 1 FOOT
CABLE OPENING END PLATE 8 /Sggﬁag%%gg SB?EPERACKET MAY BE USED DEPENDING

COIL STORAGE .

UINSTRUT BRACKET UPON THE SPLICE CASE THAT IS FURNISHED.

(NOTE 8)

DRIP
LOOPS

F 1-14-11 REVISED NOTE 1 AND NOTE 7. REVISED TABLE
A7-JSR NUMBERS AND ITEMS

5-15-09 REVISED BONDING CLAMP & MATERIAL LIST.
BONDING CLAMP E [275%

COPPER CLAD

GROUND CABLE
BONDED TO
POLE GROUND

D 6-8-06 REVISED SPARE COIL QUANTITY, LOOP, AND
A7 - RC ATTACHMENT TO WOOD POLE.

STATES DEPARTMENT OF ENER

UNITED oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

BONDING CLAWP WOOD POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING

DETAIL A DETAIL B pEsIonep STEVE ROCK APPROVED ROSS CLARK _

ELECTRICAL ENGINEERING MANAGER
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0.5"
CABLE CABLE
BUSHING
BUSHING /[7
!
| =
[
— =
| -
| %
4.34"

STANDARD CLAMP

AS REQUIRED

TOWER ANGLE\\

1/2-13NC x 1.62
BREAK-AWAY BOLT

STANDARD CLAMP WITH ANGLE ATTACHMENT

STANDARD CLAMP

AS REQUIRED

AS REQUIRED

TOWER ANGLE\\

1/2-13NC x 1.62
BREAK-AWAY BOLT

TWO FIBER OPTIC CABLES

STANDARD CLAMP

3/8"#x3" LAG BOLT

FIXED RETAINER EXTRUSION

STAINLESS STEEL BAND

3/8'"'8x3" LAG BOLT

Y

f
N
=

I

I

|

\
on

DOWNLEAD CLAMP FOR WOOD POLE STRUCTURE

172"¢ BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

BONDING CLAMP ALCOA O BC XXX
XXX 1 OR EQUAL (XXX = DIAMETER
OF OPGW)

CURVED WASHER
HUGHES OR EQUAL

NO. 2 AWG 30% CONDUCTIVITY,

BONDING CLIP HUGHES COPPER CLAD GROUND WIRE

2727.5 OR EQUAL

BONDING CLAMP FOR WOOD POLE STRUCTURE

STAINLESS STEEL BAND MINIMUM
TENSILE OF 95,000 PSI

AND MINIMUM YIELD OF 45,000 PSL
(0.03" THICK x 0.75" WIDE)

HIGH STRENGTH GRADE 5
CARRIAGE BOLT (3/8"#x6')

YN

FOR SPLICE CASE ATTACHMENT MINIMUM
OF 8" OF BAND FOLDED OVER ON THE
INSIDE OF THE OUTER BAND LOOP, AND
LYING AGAINST SPLICE CASE

BAND ASSEMBLY
FIXED RETAINER EXTRUSION

STAINLESS STEEL BAND

INSIDE BAND FOLD, EDGE VIEW

STAINLESS STEEL BAND

2.50

M
M
—

OPGW

.50 DIA

COPPER CLAD
GROUND CABLE

o ¢ [

0.5"

=

O

— kz -
BANDING CLAMP

D 4-7-11 ADDED STANDOFF BOLT OPTION.

A7-RC

C 5-15-09 REVISED BAND NOTE AND ADDED BONDING CLAMP.
A7-MK

B 01-31-05 ADDED BONDING CLAMP FOR WOOD POLE STRUCTURE
A7-KKR DETAIL.

A 07-15-03 REVISED TITLE BLOCK.
A7-RC

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

FIBER OPTIC CABLE MOUNTING
DOWNLEAD CLAMPS AND BANDS

ELECTRICAL ENGINEERING MANAGER

G| AuGUST 01, 2000 | 41 [ 1030
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MATERIALS LIST

11-0"

ITEM OPGW ASSEMBLY QUANTITY
NO. [sa[pPB[PBY]SLsSP[sve]Tw] v ] TH[TLV]FDA]FDB

DESCRIPTION

1 SEE NOTE 9 GUIDE CLAMP

1 1 2 1 1 1 2 | 5% | 4% | ANCHOR SHACKLE, BNK

6"

©

1 1 1 1% | 2% [ Y-CLEVIS EYE 90°, BNK(SEE NOTE 13)

- - el il

2 1 1 2 SUSPENSION CLAMP, BNK(SEE NOTE 13)

SEE NOTE 7
/

N
N

CLEVIS EYE, BNK

-

Y=CLEVIS CLEVIS 90°, BNK

1 1 1 1 1 [ 2 |OPGW DEADEND, BNK

2
3
4
5 1 1 1 Y-CLEVIS EYE, BNK(SEE NOTE 13)
6
7
8
9

1 1 1 1 | YOKE PLATE

10 1 1| 2% | 2% | CONNECTING LINK

SUSPENSION ASSEMBLY OPGW-SL " 1 COMPRESSION FITTING, EYE TYPE

FOR ATTACHMENT HOLE IN-LINE WITH OPGW 12 2% | 2% | OVAL EYE-OVAL EYE TURNBUCKLE (16")

LD

% QUANTITY DEPENDS UPON HARDWARE OPTION THAT WILL BE USED.

SEE NOTE 4
SUSPENSION ASSEMBLY OPGW-SA NOTES

OR SUPPORT BRACKET FOR ATTACHMENT TO POLE BAND FOR ATTACHMENT HOLE IN-LINE WITH OPGW 1. EE:({ éggﬁ%ﬁgg BOLT, NUT AND STAINLESS STEEL COTTER

_~7@ 2. SEE SPECIFICATIONS FOR STRENGTH RATING OF COUPLING
HARDWARE .

. ASSEMBLIES OPGW-PBY AND OPGW-SYL SHALL BE USED FOR
LINE ANGLES OF 30° TO 60°.

3
4. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.
5
6

1 [ -®
L®

o/

. OPGW REFERS TO THE OPTICAL GROUND WIRE.

. GROUNDING OF THE OPGW ATTACHMENT ASSEMBLIES SHALL
BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS.

n " . CHAIN LINK FURNISHED AS PART OF THE STRUCTURE FOR

NEW CONSTRUCTION.

/! 8. THE SHACKLE TO Y-CLEVIS CONNECTION IS REQUIRED TO

X PROVIDE 360° MOVEMENT.

| SEE NOTE 4 9. PREVENT THE OPGW FROM CLASHING WITH ALL POLES

AND TOWERS BY PROVIDING SUFFICIENT NUMBER OF

SUSPENSION ASSEMBLY OPGW-SP SUSPENSION ASSEMBLY OPGW-SYL GUIDE CLAMPS TO ATTACH THE LOOP TO THE STRUCTURE

FOR ATTACHMENT HOLE PERPENDICULAR TO OPGW FOR ATTACHMENT HOLE IN-LINE WITH OPGW OR BY LOOPING THE CABLE OVER THE TOP OR AROUND

THE SIDES OF POLES.
10.ANY PROPOSED CHANGE OF HARDWARE SHALL REQUIRE THE
CONTRACTOR TO RECEIVE APPROVAL FROM ENGINEERING
PRIOR TO THE CHANGE.
11.HARDWARE SHALL HAVE MINIMUM RATED STRENGTH OF
iar) 17,000 LBS.
12.ADD 9-INCH CONNECTING LINK FOR USE WITH DEAD-END
ASSSSSSSSY TEES.
13.SIZE WIDTH OF EYE ON Y-CLEVIS TO FIT BETWEEN EARS
-y OF SUSPENSION CLAMP.
14.USE OPGW-TV FOR GLUED LAMINATED WOOD TENSION
STRUCTURES WITH LINE ANGLES GREATER THAN 1°.

FOR ATTACHMENT TO STEEL ANGLE SUSPENSION ASSEMBLY OPGW-PB SUSPENSION ASSEMBLY OPGW-PBY ]
~®

(8)SEE DETAIL A

—_

1010
010
O10
1010
010
O10
1010

(8)SEE DETAIL A

Dwi sReadyForFinaI\Scripts\41_1031f.dwg Last Saved By: Eva Lampman on 4/19/2011 9:30 AM

XN\
™ see note 9 N
-, DETAIL A
| TYPICAL BOLTED DEADEND W/
v BREAK AWAY BOLTS
TENSION ASSEMBLY OPGW-TW
FOR ATTACHMENT TO EXTENSION LINK, EACH WAY FLOATING DEADEND ASSEMBLIES
FOR ATTACHMENT HOLE IN-LINE WITH OPGW AND OGW

Fl4-ie- ADDED SUPPORT BRACKET ASSEMBLY. ADDED NOTES
3 A7-KKR 12, 13 AND 14.
D ® E [g52-0 ADDED BNK TO ITEM 8.
5 SEE DETAIL A _
E SEE NOTE 12 (®)SEE DETALL A (3 SEE NOTE 12 ® }SEE DETAIL A D |3;1e00 REVISED FLOATING DEADEND AND NOTE 9.
5 8 /¥  essesas o — 7-2-04 REVISED TURNBUCKLE FITTINGS, NOTE 7 AND ADDED
0| ——————— 3= L C
g b T E RN ) — SEE=STS S > _ = %ffffbfj\{\i@j,l% i N (N manaa ATFSC OPGW-SP
2 N N A\ - B 751503 REVISED TITLE BLOCK ONLY.
B |
§ Al MINOR REVISIONS.
% UNITED STATES DEPARTMENT OF ENERGY
; WESTERN AREA POWER ADMINISTRATION
z SR . CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO
?; ROEALE Pl
5 (1) sex wore 0 \® TRANSMISSION LINE STANDARDS
‘;% SEE NOTE 9
% 1 A -
g , OPTICAL GROUND WIRE ASSEMBLIES

TENSION ASSEMBLY OPGW-TV

% FOR VERTICAL ATTAGHMENT HOLE TENSION ASSEMBLY OPGW-TH TENSION ASSEMBLY OPGW-TLV oy JEEE LD omroven 8055 CLARK
2 (SEE NOTE 14) FOR HORIZONTAL ATTACHMENT HOLE RIICAL ATIACHWENT HOLEON [ oesiovep A0 — B N CTNEERTNG \AGER™
1=
£ A  MARCH 1, 2000 | 41 [ 1031
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MATERIAL LIST

DETAIL A
oM DESCRIPTION
. ¢ B-11/16"x7/8" : STATION POST INSULATOR, POLYMER FIBERGLASS (COMPOSITE),
8% SLomen Forge FLANGE END FITTING (BOTH ENDS)
& ON 5" B.C. 2 HORIZONTAL BUS SUPPORT FITTING (ANDERSON ACS OR EQUAL)
| ] 3 YOKE/CLAMP ASSEMBLY
DETAIL A
BUS SUPPORT FITTING
END DETAILS
SUSPENSION BOLTED ifﬁ;ﬁﬁﬁ;oﬁuﬁgkﬁED
ALUMINUM JUMPER LOOP CLANP
LOOP CLAMP
DETAIL B DROP TONGUE
END FITTING
TYPE SP-1 g
OVERHUNG = o
TYPE SP-3
DOUBLE CONDUCTOR,
SINGLE POST INSULATOR
DETAIL B NOTE
1. SEE SPECIFICATION FOR INSULATOR ELECTRICAL AND
MECHANICAL RATINGS.

R 2. WHERE TWO CONDUCTOR SPACERS ARE REQUIRED, THEY

T T SHALL BE INSTALLED HALF-WAY BETWEEN THE JUMPER
PADS AND THE JUMPER INSULATOR ASSEMBLY.

¢ 5/8"-11 UFs-28
TAP, 4 HOLES AT 90°
ON 5" B.C. TAPPED
THRU (BOTH ENDS)

DETAIL B

| i
INSULATOR FLANGE ] - \
DRILLING DETAILS . : ?— —— —— 4& e ——

N | |

L 1'-6" £ .25 J

SPACER
TWO BUNDLE CONDUCTOR

|
l

UNDERHUNG
B|, 6900 ADDED NEW ASSEMBLY AND SPACER.
A7-MK
Al7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STATION POST
JUMPER INSULATOR ASSEMBLIES

ELECTRICAL ENGINEERING MANAGER

G| APRIL 15, 2003 | 41 [ 1033
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3
N
M
x . 15/16" FOR 5/88 BOLT
- . 13/16" FOR 5/86 BOLT 1 1/16" FOR 5/8¢ ‘73;..1;10 14’2[; gi’;j”ﬁ HEX NUTS, AMER
B| /4 RECESS | HEX NUT L1 1/4 FOR 348 S KAWL
] /
— e —— 11 &
¥ ~ SQUARE REGULAR
GRIP PALNUT LOGNUT
SQUARE REGULAR A i
t M=F LOCKNUT (REGULAR TYPE) 2 3/8" 5 5/8'"; (6 5/8" WHERE 1/2
o, s pro T
171/8" ACROSS FLATS FOR 3/4# BOLT CLIMBING INTERFERENCE)
NOTE
CONNECTION BOLT STEP BOLT 1. GRIP INCLUDES FILLS AND BEVEL WASHERS WHERE USED.
BOLT LENGTHS REQUIRED FOR VARIOUS GRIPS
L FOR 3/4¢ BOLTS 1 3/4" 2" 2 1/4" 2" 1720 2 3/4"
GRIP 140 | 5216 | 380 | 7/16" | 120 | 916t | 58 [11/16 | 3sa 137180 | 778 | 15/16t | 10 fas160|1 18" |1 37167 (1 14 |1 51601 38" |1 7/16"
C 7-15-03 REVISED TITLE BLOCK ONLY.
L FOR 5/8¢ BOLTS 11/2" 13/4" 2" 2 1/4" 2" 12" 2 3/4" AT-DH
B 7-13-99 REDRAWN.
A3-DH
SUPERSEDES DWG NO. 40-D-5672
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
L FOR 3/4% BOLTS 3" 3 1/4" 3 1/2" 3 3/4" 4" CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
GRIP 1172 |1 916" |1 578" [t 11/16"|1 374" fi 13/16"|1 7/8" |1 15/16"| 20 |2 1/16"|2 1/8" [2 3/16"|2 174" |2 5/16%|2 38" |2 /16720 12" TRANSMISSION LINE STANDARDS
L FOR 5/8¢ BOLTS 2 3/4" 3 314 312" 3 34" TOWER BOLTS
DESIGNED BWREC__ APPROVED DOUG HANSON  __ __ _ _ _ _
CIVIL ENGINEERING MANAGER
G| APRIL 10, 1979 | 41 [ 2001
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FOrdRS twdatch 8t oS aoedd 183017t civg | & dBh tSeved By: aimtd istd# 2GMAGES: 20 PM

on

EXISTING GROUND
SURFACE

v

N/
TYPICAL PROFILE
ALONG Y RIGHT OF WAY

EXISTING GROUND

SURPACE € RIGHT-OF-WAY

SECTION A-A

TYPICAL LINE CLEARANCE EXCAVTION
LOCATIONS AND DIMENSIONS OF CUT TO BE AS DIRECTED

ORIGINAL GROUND
SURFACE COMPACTED BACKFILL

22N

EXCAVATION

SELECTED
COMPACTED BACKFILL

SPECIAL EXCAVATION AND COMPACTED BACKFILL
R TYPES D OR F FOOTIM
FOR USE AS DIRECTED WHERE UNSATIFACTORY MATERIALS,
WHICH DO NOT MEET THE REQUIRED BEARING CLASSIFICATION
FOR FOUNDATION MATERIALS, ARE ENCOUNTERED AT THE
BOTTOM OF NORMAL EXCAVATION

4" THICKNESS ON

FAIRLY LEVEL AREAS 8" THICKNESS ACCROSS

DRAINS AND HEAVY
WASH AREAS

TYPICAL SECTION

OF
GRAVEL BLANKET PROTECTION FOR TOWER SITES
TIONS AND EXRENT OF PROTE
AREA TO BE AS DIRECTED

l,r PAY LINE AND
,‘/////7REQUIRED MINIMUM

POINT ®

31 Q"

0
WIN SLOPE T

EMBANKMENT

4

//////ffCOMPACTED BACKFILL
ol

EXISTING
GROUND SURFACE

FOR PAD COVER

11—Q"

TYPICAL FOOTING COVER EMBANKMENT
FOR USE AS DIRECTED WHEN COMPACTED BACKFILL TO
EXISTING GROUND SURFACE DOES NOT PROVIDE REQUIRED
FOOTING PAD COVER (NOT TO BE USED ON GROUND
SLOPE STEEPER THAN 3 TO 1)

EXCAVATE TO BOTTOM OF
UNSATISFACTORY MATERIAL
OR 5 FEET MAXIMUM

X S N

DITCH TO DRAIN‘J//'

SECTION B-B

EMBANKMENT IN LOESS
FOR USE AS DIRECTED WHEN TYPE "AL" FOOTING IS REQUIRED
NOT REQUIRED WHERE GROUND SLOPE ISz 0.04

C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH
B 7-13-99 REDRAWN.
A3-DH
NITED STATES DEPARTMENT OF ENERGY

U
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
SPECIAL EARTHWORK

CIVIL ENGINEERING MANAGER

Coc] JANUARY 29, 1982 | 41 [ 2017
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A NN

NSNS

CENTERLINEﬁ\\

\ © \ ©
H H
3'-0" _*‘ 20'-o" #%
(FUTURE) o (FUTURE) ‘
SECTION A-A

GROUNDING CONNECTION

Nov 04, 2010— 3:30pm
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Plotted By:entwistle

IMAGES:

o~ —~
\\\ //
AN VIEW
TOWER CONNECTION DETAIL
(FUTURE)

/
TOWER »
FOUNDATION e
e

- LATTICE STEEL
# \ N
AN
g ~ ~

/
/
/

Eare

BILL OF MATERIAL
o' s DESCRIPTION
1 4 | 4/0 COPPER WIRE, LENGTH AS REQUIRED
2 4 | CABLE TO BAR GROUND CONNECTOR SIMILAR TO BURNDY TYPE GB
3 4 | CABLE TO ROD GROUND CONNECTOR SIMILAR TO BURNDY TYPE GAR
4 4 | COPPER CLAD STEEL WIRE NO. 4/0 AWG, 30% CONDUCTIVITY, LENGTH AS REQUIRED
5 4 | NEMA 2 HOLE PAD (NOTE 6)
) 8 | BOLT, 1/2 IN GALVANIZED WITH NUT & LOCK WASHER. LENGTH AS REQUIRED
7 4 | CABLE TO GROUND ROD CONNECTOR (NOTE 4)
8 4 | 5/8" x 10'-0" GROUND RODS

WELD SECOND TIE
TO ALL VERTICAL BARS

2—#5 WELD TO STUB ANGLE
AND SECOND TIE

WELDING PLAN
(LONGITUDINAL REINFORCEMENT NOT SHOWN)

NOTE 6
1.3/4"

<-..i==!.i=!!.l4!.-‘.l
®

DETAIL A

NOTES

. GROUND THE TOWER TO THE REBAR IN THE FOUNDATION.
IF THE DESIRED RESISTIVITY IS NOT ACHIEVED,
INSTALL THE RING WITH GROUND RODS. EXTEND GROUND
WIRES WITH GROUND RODS EVERY 20 FEET AS REQUIRED
TO ACHIEVE DESIRED RESISTIVITY AS DIRECTED BY THE

COR.
2. CONNECT EACH STUB ANGLE TO REBAR BY WELDING OR

WITH PAD, WIRE, AND CONNECTOR. ADDITIONAL PADS,
WIRE, AND CONNECTORS MAY BE REQUIRED TO ACHIEVE
DESIRED RESISTIVITY.

3. DRIVE GROUND RODS TO ACHIEVE DESIRED RESISTIVITY

AS DIRECTED BY THE COR. IF ROCK IS

ENCOUNTERED BEFORE ACHIEVING DEPTH OF THE GROUND
ROD, MUST DRILL A MIN 3 IN. HOLE TO DEPTH AND FILL
WITH "GEM'' PLACING GROUND ROD IN CENTER OF HOLE.

4. GROUND ROD CONNECTIONS SHALL BE CADWELD,

THERMOWELD, TECTOWELD OR EQUIVALENT PROCESS.

5. ALWAYS MAINTAIN A MIN BEND RADIUS OF 8 INCHES FOR

ALL GROUND WIRES AND CONNECTIONS.

6. THE TWO 9/16'' HOLES FOR THE ATTACHMENT MUST BE ON

THE CENTER OF THE EXISTING LEG. SPRAY OVER DRILLED
HOLES WITH ZINC PAINT

7. EXTERNAL PIGTAILS SHALL NOT BE EMBEDDED IN THE

CONCRETE.

A 10-10-03 REVISED TO SHOW PRIMARY STRUCTURE GROUNDING
A7-RC INSIDE FOUNDATION

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADG

TRANSMISSION LINE STANDARDS

LATTICE STEEL TOWERS
STRUCTURE GROUNDING

ELECTRICAL ENGINEERING MANAGER

G| ULy 15, 2003 | 41 [ 2034
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12'-0" MAX

10'=0" MIN
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IMAGES:

>

[}

S pl

[}
* ~ \ %XSLOPE 10% MAX
[N A}
'::|> <J NSHOULDER REQUIRED WHEN
- B SURFACING IS USED C
o~
NOTE:

% GRADES UP TO 15% MAY BE USED FOR
SHORT DISTANCES NOT TO EXCEED
200'-0" IN LENGTH WHEN APPROVED.

WIDTH CURVES

ACCESS ROADS

SURFACING IF USED
SLOPE 10% MAX

i R L e
FLeYaY Q30N BR00R0 Dn”unn%%m*
A L A R

SLOPE GRADE 8% MAX ON
SWITCHBACKS WHEN APPROVED.

SECTION A-A
EXISTING GROUND

10'—0"" MINIMUM

S\

12'-0" MAXIMUM
1172
o _MAX
AN 1
MAX
\|‘
\%%B SURFACING IF USED
AN
Ty 7 T
A\ A\
NOTE: I
CUT SLOPE IN ROCK 3/4:1
OR STEEPER WHEN DIRECTED.
SECTION B-B

SURFACING IF USED

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

‘ FedRes
X X A SUPERSEDES DWG NO. 43 2212

P UNITED STATES DEPARTMENT OF ENERGY
P MAX " WESTERN_AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
S 11/2 EXISTING GROUND

S WX TRANSMISSION LINE STANDARDS

ACCESS ROADS
SECTION C-C GENERAL REQUIREMENTS

///

DESIGNED DOUG HANSON __ _ _ _ APPROVED DOUG HANSON __ __ _ _ _ _
CIVIL ENGINEERING MANAGER

O] APRIL 28, 2005 | 41 | 2035
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STRUCTURE MATERTAL

QUANTITY
. o "| i
PART 115KV DESCRIPTION DWe NO.
NO- I wITH “
,,,,, =  ———— E=——— ————— ooy |W/0 oGW
L I 1 4 4 |poLE
[ 4§§§§ | e Il 19.87| 8 8  [BOLT, MACHINE 7/8'x14"
} | } } } } } } 22.93| 2 2 |X-BRACES, COMPLETE WITH FITTINGS, (3 1/8"x 4 3/8') | 6029
| } [ Tl E;gyf ™ (1 27.15| 2 2 [CLAMP, BELCHER, 15/16" HOLE SPACING, 1/2'' J-BOLT
i H (I |1 | 1 27.28| 2 2 |CLAMP, COPPER ALLOY FOR GROUND ROD
‘ L AN Ll ‘ CONNECTOR, SHEAR PLATE, 4" DIAMETER FOR 7/8" BOLT
31.81| 16 16
_ T O T | . (WOOD TO METAL)
X-BRACES égé | b ,g 64.24| 8 8  [LOCKNUT, FOR 7/8" BOLT
) a ) A . GROUND ROD, COPPERWELD 3/4''x10'
@ﬂﬂ? 75.51] 2 2 X
A 82.15| 40 FT.| 40 FT. [4/0 AWG 19 STRAND COPPER CABLE
12'-0" 12'-0" . DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 84.10( 1 1 |AIR-BREAK SWITCH, COMPLETE WITH MOUNTING BOLTS
6'-0" 6'-0" 84.15[ 1 1 |BASE, SWITCH 6092
115KV——DOUBLE STRING— 91.14| 8 8  [LOCK WASHER, SPRING, FOR 7/8" BOLT
‘ 9 DISCS/STRING A 2 2 [SWITCH OPERATING PLATFORM, DETAIL ''A" 31 1075
?# o _ # | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
@.(.‘l.. “l INSULATOR MATERIAL
PART |SINGLE| DOUBLE= DWG
NO. |STRING| STRING DESCRIPTION NO. 41
- = 21#30 . CLAMP, STRAIN WITH CLEVIS FITTING FOR CONDUCTOR
@"Q\ L “ 35.10 DEAD END, COMPRESSION TYPE
2?#31 . CLAMP, STRAIN WITH SOCKET FITTING FOR CONDUCTOR | 1002
L _ 35.11 DEAD END, COMPRESSION TYPE WITH SOCKET FITTING | 1002
28.80 6 CLEVIS, Y-BALL 1003
54-DISCS [INSULATOR, ASSEMBLY [SINGLE STRING, DEAD END
DOUBLE I/{"gg%fé[% __#STRING 51.65 6 108-DISCS|5 374" SPACING # DOUBLE STRING, DEAD END 1002
LY IS 98.57 6 DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
i WINIMUM REQUIRED POLE OVERHEAD GROUND WIRE MATERIAL
;}%ﬁng:iéN%EECS/STRING \\\\\\7 - /ficIRCUMFERENCE, 350 PART NO. [QUANTITY DESCRIPTION DWG NO. 41
© 9.38-9.39 6035,
/? 2 = OR 9.40 | 24  |BAND, POLE TOP 6036, 6037
51 2 5 9 1/2v 27.86 on  |CLAMP, SUSPENSION WITH 2 1/4" LINK FOR OVERHEAD
15/16"# HOLES—_ [WIN| . CROUND WIRE
— CONTROLS MAY BE 2940 5 CLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BOLT 6035,
LOCATED AS SHOWN I - ——— : AND M.F. LOCKNUT 6036, 6037
Sﬁcéﬂmﬁﬁﬁé318$ N\ N 64.20 2 |LOCKNUT FOR 3/8" BOLT
MANUFACTURER z 75.42 | 2 SETS |ROD, ARMOR, PREFORMED, FOR 3/8'" STEEL STRAND
OF SWITCH L¢4/b 77.27 2 LAG SCREW, 1/2''x4'", FETTER DRIVE THREAD
AN WA/\/A”VN 79.10 2 SHACKLE FOR POLE TOP BAND 6036, 6037
DETAIL OF SHORT POLE
' I REFERENCE DRAWINGS
h S e ———— 8
/?;ESS%UWERES K STEEL DETAILS. _ _ _ _ _ _ ______"7"7"7"7"741 6002
Ve RN
™ NOTES
5 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
; STRAIN BAND.
SWITCH MANUFACTURER o 2. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
TO FURNISH GROUND - WHEN TYPE B POLE TOP BAND, DWG NO 41 6035 IS USED.
LUGS FOR 4/0 AWG 3. #USE ONLY WHEN SPECIFIED.
COPPER CABLE 4. ¢ FOR SWITCH WITH HANDLE OPERATED MECHANISM SEE
DETAIL E, DWG. 31 1075 FOR GROUNDING.
15/16"2 HOLES MINIMUM REQUIRED POLE
N / CIRCUMFERENCE, 35'
7
| =° B |3727H |REDRAWN AND REVISED TITLE BLOCK TO BE
i T A7-DDD CONSISTENT WITH TRANSMISION LINE STD DWGS.
N il Il B SUPERSEDES DWG NO. 40-D-5189
L

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

$MAIN SWITCH CONTROL

S | STANDARD DESIGNS
%1 R TROLy” BLADE CE: TRANSMISSION LINES
-t " TYPE 4SWT 115KV

<= ] L= CE

DISCONNECTING SWITCH STRUCTURE

SECTION A-A DETAIL OF LONG POLE

.| SEPTEMBER 29, 1980 | 41 | 6005
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MATERIAL LIST
ITEM DWG
NO. DESCRIPTION NO. 41
1 BAND, FOUR-WAY STRAIN 6030
2 CLIP, GROUND, WITH 3/4x2 1/2 CONE HEAD BOLT 6030
3 COMPRESSION DEAD END, EYE-TYPE FOR OGW
4 LINK, CONNECTING PAIR 6030
5 LOCKNUT FOR 3/4 BOLT
6 LAG SCREW, 1/2x4, FETTER DRIVE THREAD
7 WASHER, ROUND FLAT, 1 3/8 0D, 9/16 HOLE

00

N

8]

2
5
o C{ ()\\
| Tlekdpepeh - e —F—— el Emase
A
N | |
\\ \\
A
\/‘@ | [~ N ON TYPE 3AT, 3TA, 3T, 3TX AND 48T
4 N STRUCTURES, USE BAND AND GUY
\Y N\ )
\\<>\\ et E,%éﬂ[} ol - SEQUENCE AS SHOWN ON STRUCTURE
% SN e NN DRAWINGS
\\\\% VAN N )‘
AR VA NN
XD s 7 S
Y s s \Q N
NLR S /! NEN
SO A< O\
N Y 2N
NN 7 7/ AN
AR @
A N /
7
V7, /4
DEAD END {\(/////, DEAD END oy REFERENCE DRAWINGS
7>
ONE WAY Ny EACH WAY TYPE 30E — — o __________ 41 6004
87 TYPEMS___ _ _ _ _______________” 41 6010
POV, TYPEMSB__________"_""""""°"T Z 41 6011
P2 TYPE 3TA___________""""T"T"°°°T 41 6018
4 TYPE 3AT _ _ _ _ _ _ _ _ _ _ _ _ _________ 41 6074
TYPE 3T__ __ __ __ ______ """ 41 6075
TYPE 3IX________ """~ "°°” 41 6093
TYPE 48T __ __ ___________"_"""T 41
TYPE 4S___ _ _ _ _______ """ ___"_"” 41 6105
138 & 161KV
TYPE 3DE - _ _ _ ________________
TYPEMS__________ T 41 6006
TYPEMSB__________ """ ""°°” 41 6007
TYPE 3TA____ ____________"""°T 41 6018
TYPE 3AT __ ________ """ °°C 41
TYPICAL OGW ATTACHMENT USING EYE-TYPE COMPRESSION m;g gx— ————————————————————— 41 6017
DEAD ENDS TPE 8T T T T T -
TYPE 4S__ _ _ _____________"""°_
D 7-15-03 |REVISED TITLE BLOCK ONLY.
A7-DH
3-20-92 | REDRAWN
C A2-BH |

SUPERSEDES DWG NO. 40-D-5764

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD-POLE DEAD END DETAILS
FOR OVERHEAD GROUND WIRE

CIVIL ENGINEERING MANAGER

a]  AUGUST 6, 1979 | 41 [ 6042
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SINGLE GUY
VISE TYPE

SEE NOTE 8

DOUBLE GUY
VISE TYPE

SEE NOTE 8

REFERENCE MATERIALS

DESCRIPTION

FOUR-WAY STRAIN BAND EQUAL TO HUGHES BROS. NO. 3105 WITH
TWO 1/2"¢x4'" LAG SCREWS AND WASHERS PER BAND

LINK, CONNECTING PAIR EQUAL TO HUGHES BROS. 3154

FOUR-WAY STRAIN BAND EQUAL TO HUGHES BROS. NO. 3112

LINK, CONNECTING PAIR, EQUAL TO HUGHES BROS. 3157

1/2""# GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,
CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL

SHEAVE WHEEL SUITABLE FOR 7/16'"# STRAND

DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, WITH SHORT
BAIL

DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, WITH EXTRA
LONG BAIL

Lourie Entwistle on 11/4/2010 3:20 PM

Nov 04, 2010— 3:30pm
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Plotted By:entwistle

9 |DEADEND, PREFORMED TYPE FOR GUY STRAND

10 |STRAND, GALVANIZED, 7/16' HIGH STRENGTH STEEL

11 _|[CLAMP, GUY, 3 BOLT, 6" LONG

12 |2-BOLT GUY CLAMP

INSULATOR, FIBERGLASS GUY STRAIN WITH BNK AND SHEAVE
13 |WHEEL. MINIMUM ULTIMATE STRENGTH OF 29,000 LBS. (SEE
TABLE)

14 |GUY PRQTECTOR

15% |ANCHOR ROD, 1'"x8'-Q", THIMBLEYE

16% |ANCHOR ROD, 1'"x8'—-Q0", TWINEYE

17 |CONCRETE ANCHOR (DWG NO. 41 6049)

18 [DEAD-END TEE EQUAL TO HUGHES BROS. NO. 2817R4.5-15-15C

19 |7/8"¢ SQUARE HEAD BOLT WITH CURVED WASHER, SQUARE NUT,
SEE NOTE 8 AND LOCKNUT

20 [BOND CLIP EQUAL TO HUGHES BROS. NO. 2727.8

21 [PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

2o [PUCTILE DEADEND THIMBLE, EQUAL TO ANDERSON TYPE DDT-07
WITH BNK, 40,000 LBS ULT. STRENGTH

‘-—————-
_—

NOTES

1. INSTALL TWO BOLT CLAMPS ON EACH DOUBLE GUY TO
PREVENT THE TWO STRANDS FROM SLAPPING TOGETHER
UNDER WIND CONDITIONS.

. CLAMPS ARE TO BE INSTALLED AFTER DOUBLE GUY HAS
BEEN TIGHTENED.

. FOR LOCATION OF BANDS, SEE INDIVIDUAL STRUCTURE
DRAWINGS.

. ADDITIONAL DETAILS ARE SHOWN ON STANDARD GUY
ARRANGEMENT AND ASSEMBLY DRAWINGS.

. FOR GUY EACH SIDE OF POLE ON TYPE 3A AND 3AB
STRUCTURES, SEE DWG NO. 41 6053. FOR TWO SINGLE
GUYS, INSULATOR SHALL BE PROVIDED WITH TWO SHEAVE
WHEELS.

. % TO BE USED WHEN SPECIFIED.

. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

8. DEAD-END TEES MAY BE USED IN LIEU OF POLE BANDS
AS SHOWN. DUCTILE DEADEND THIMBLE REPLACES
CONNECTING LINKS AND SHEAVE WHEELS THAT ARE USED
WITH POLE BAND CONSTRUCTION.

SEE NOTE 8

SEE NOTE 8

SINGLE GUY
PREFORMED TYPE

DOUBLE GUY
PREFORMED TYPE

[C I N U N

N o

‘-—————-
_—

FIBERGLASS INSULATOR DATA

MINIMUM NET|
KV | 'LENGTH OF
FIBERGLASS | \o ARCING
138 6'-3" HORNS
SEE NOTE 8 161 7'-0"
230 8'-6'"
FIBERGLASS INSULATOR WHERE. NECESSARY. GROUTED F 2;3?;05 ADDED DEAD-END TEE OPTION.
ATTACHMENT §'-0 ANCHORS SHALL BE USED E 751503 REVISED TITLE BLOCK ONLY.
A7-DH
7.
11-30-96 |REVISED AND REDRAWN ON CAE SYSTEM.
b,, D A3-TEC

SUPERSEDES DWG NO. 40-D-5674

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

% USE 1x8 ROD UNLESS 1x10 ROD

TWO SINGLE OR IS NEEDED TO OBTAIN 5 FT DEPTH

ONE DOUBLE GUY

TRANSMISSION LINE STANDARDS
GUY ASSEMBLY AND DETAILS

TYPICAL ANCHOR SPACING
FOR AVERAGE SOIL CONDITIONS, ANCHORS SHALL BE :
SPACED SO THAT EACH ANCHOR HAS A MINIMUM S k
AREA OF ACTION AS SHOWN BY THE SHADED AREA AR

ON TYPE 3A AND 3AB STRUCTURES WITH

SINGLE GUYS EACH SIDE OF POLE,
THE GUY STRAIN INSULATOR SHALL
BE PROVIDED WITH TWO SHEAVE WHEELS

ABOVE. THESE AREAS SHOULD NOT OVERLAP. TYPICAL GUY AND ANCHOR ASSEMBLY
WITH CONCRETE ANCHOR

ALL GUYS SHALL FORM A 45° VERTICAL

DESIGNED _KAREN ROWE

CIVIL ENGINEERING MANAGER

ANGLE WITH THE POLE, INSOFAR AS POSSIBLE Co] AuGUsT 6, 1979 | 41

| 6047
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* EeSSS—— ==
Z - T ESGG——> ===
dxhx1/4
N BRONZE WASHER,
4 1/16" HOLE
R
CONCRETE ANCHOR SET UP FOR POURING CONCRETE ANCHOR
REINFORCE WITH 12 PIECES OF WIRE TIED TOGETHER CONCRETE SHALL BE 1-2-4 MIX USING "PEA" GRAVEL

WITH WIRE HOOPS AS SHOWN 0.1483 DIA COLD DRAWN
STEEL WIRE ASTM SPEC A82

N
\\ Sl S
[=) =]
ik
“l~
|
NO. 12 GAUGE SHEET IRON :t
~
T
| H
P N
THESE TWO PIECES TO // - |7
BE WELDED TOGETHER 4 ~ e
7

WOOD OR STEEL PLUG

DETAILS OF INSTALLATION

OF CONCRETE ANCHOR
EARTH TO BE WELL TAMPED WHEN BACKFILLED

7-15-03 REVISED TITLE BLOCK ONLY.
on 7 1 1/4" D A7lRG

C 7-13-99 REDRAWN.
A3-RMC

DETAILS OF FORM FOR CONCRETE ANCHOR SUPERSEDES DWG NO. 40-D-3585

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
CONCRETE ANCHORS

ELECTRICAL ENGINEERING MANAGER

O AucusT 6, 1979 | 41 | 6049
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VNI

ANANA

ROCK LINE

N YNYNYN N

STANDARD 1'* ANCHOR ROD

CEMENT GROUT

D 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
C 7-13-99 REDRAWN.

A3-RMC

SUPERSEDES DWG NO. 40-D-3610

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
ANCHOR ROD GROUTING DETAILS

ELECTRICAL ENGINEERING MANAGER

O AucusT 6, 1978 | 41 | 6050
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L STRUCTURE MATERIAL
6" 7/2 /2 2/2 7/2 2/2 /2 6" QUANTTTY
gl " | PART [ WITH OVERHEAD | W/OUT OVERHEAD DESCRIPTION DWG NO.
1] o B NO. | GROUND WIRES | GROUND WIRES 41
6" 69KV | 115KV | 69KV | 115KV
gl 1 4 4 4 4 POLE
‘ ‘ 5.56 6 6 6 6  |CROSSARM, WOOD, 2 5/8'x9 1/2"x13'—0" (TYPE 4S)
I T i T i ] 5.59 6 6 6 6  |CROSSARM, WOOD, 2 5/8'x9 1/2"x16'-0" (TYPE 45-1)
( ) GD (] D ) (] D ( ) 14.75] 6 6 6 6 |BOLT, DOUBLE ARMING, 7/8"x20"" WITH 4 NUTS
I ot —1 o 1 19.32] 12 12 12 12 [BOLT, MACHINE, 1/2"x12"
| 19.45| 12 12 12 12 |BOLT, MACHINE 5/8"x5"
L 31.81 24 24 24 24 |CONNECTOR, 4" SHEAR PLATE, FOR 7/8" BOLT
~ 40.52| 3 3 3 3 |FITTING, PHASE 6038
g_%? ] 64.21| 12 12 12 12 |LOCKNUT, 1/2" BOLT
I 64.22 12 12 12 12 |LOCKNUT, 5/8" BOLT
L 68.30 | 12 12 12 12 |PLATE, FLAT GAIN 6038
| @ 64.22 68.82 | 12 12 12 12 |PLATE, RIBBED TIE 6038
< [45 — 3 3/8"x4 3/8"
A ; @ 91.12 22.90| 3 oR OR 6|3 OR 6| 3 OR 6 |X-BRACE, 2-PIECE 57 —3 37870 3757 6029
| 9 91.62 79.50] 3 3 3 3 |SHACKLE, TWISTED 6038
- @ 9111 12 12 12 12 |LOCKWASHER, SPRING, 1/2" BOLT
ol
& — |1 q@ 9112 12 12 12 12 |LOCKWASHER, SPRING, 5/8" BOLT
a ITn 91.14| 12 12 12 12 |LOCKWASHER, SPRING, 7/8" BOLT
| “ — I — 8 _ _ H | 91.60| 24 24 24 24 |WASHER, SQUARE FLAT, 2"x2'x1/8", 9/16" HOLE
U T S @ 91.62| 12 12 12 12 |WASHER, SQUARE FLAT, 2 1/4'x2 1/4"x3/16", 11/16" HOLE
" ¥ | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
£ INSULATOR MATERIAL
* SINGLE STRING
{;7 R; ° PART | SINGLE STRING WITH YOLK DESCRIPTION DWGMNO.
W y ] 69KV | 115KV | 69KV | 115KV
it W 0 3 3 3 |HOOK, SUSPENSION 1003
N LINE GUYS~ N 21 12 21 |INSULATOR, SUSPENSION TYPE, 5 3/4" SPACING 1000
q . B ROD, ARMOR, TAPERED, SINGLE SUPPORT (FOR ACSR ONLY) 1000
z z B " [RoD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY) | 1000
3 = — |CLAMP, SUSPENSION WITH SOCKET FITTING (FOR CONDUCTOR) | 1000
2 >t Z2 2 > 2 2 - 22 - 6 6 |CLAMP, SUSPENSION WITHOUT CONNECTOR
B ;. |ROD. ARNOR, TAPERED, DOUBLE SUPPORT (FOR ACSR ONLY)
N ROD, ARMOR, PREFORMED, DOUBLE SUPPORT (FOR ACSR ONLY)
- 3 3 |YOKE, COMPLETE WITH FITTINGS
22.90,
OVERHEAD GROUND WIRE MATERIAL
SUSPENSION [ DEAD END | TENSION DESCRIPTION DWG NO. 41
- 2 2 CLIP, GROUND WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
. - 2 4 DEAD END, COMPRESSION TYPE, FOR OGW
DEAD END TENSION \o& 58.13 - 2 4 LINK, CONNECTING, PR. 6030
A2\ 64.20 2 = = LOCKNUT, 3/8" BOLT
DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT T = > ot 3/a 0T
75.42 | 2 SETS = = ROD, ARMOR, PREFORMED
FOR TWO X-BRACES INSTALL @ 77.27 2 4 4 LAGSCREW, 1/2"x4'", FETTER DRIVE THREAD
X—BRACE BOLTS 18" APART 79.10 Py SHACKLE, ANCHOR TYPE
1 - 91.22 = WASHER, ROUND FLAT, 1 3/8" OD, 9/16' HOLE
9.20 - 2 BAND, FOUR—WAY STRAIN 6030
9.38,
‘ - % 9.39 OR 2 - - |eaAND, POLE TOP 66%33‘2" s
—FOR 75' STRUCTURE AND UNDER > 27.85
INSTALL ONE X-BRACE, FOR 80' [ 1T i R 21 - —  |CLAMP, SUSPENSION, WITH 2 1/4" LINK
STRUCTURE AND OVER INSTALL - 27.86
TWO X-BRACES _ 29.40 2 - - CLIP, GROUND WITH 3/8'"x1 1/2'" CARRIAGE BOLT 6034
NNSY Z Z N N N N7 NS Vo
REFERENCE DRAWINGS
DRILLING AND GAINING DETAILS WITH OGW
30° PROTECTIVE ANGLE _ _ _ _ — 41 6021
GUY ARRANGEMENT-ASSEMBLY-H-FRAME_ _ 41 6051 & 41 6052
DRILLING AND GAINING DETAILS (WITHOUT OGW)_ __41 6066
DRILLING AND GAINING DETAILS WITH OGW
39° PROTECTIVE ANGLE _ — 41 6068
DRILL 9/16"
S DRILL 9/16" B |3—2—M |REDRAWN.
NI 2/2 2/2 6" A7-DDD
I
~ SINGLE STRING WITH YOKE+# DETAIL OF SUPERSEDES DWG NO. 40-D-5425
' [ | | s N CROSSARM ATTACHMENT UNITED STATES DEPARTMENT OF ENERGY
X \ WESTERN AREA POWER ADMINISTRATION
} } f f | NOTES CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO
5244>7 — quéif USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY

DRILL

15/16"

DRILL 11/16"

DRILL 15/16"

STRAIN BAND.

STANDARD DESIGNS

- A . A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
\ o WHEN TYPE B POLE TOP BAND, DWG NO. 41 6035 IS USED. TRANSMISSION LINES
|| || / WITH OGW WITHOUT FOR VERTICAL ANGLES GREATER THAN 20°, USE LARGE TYPE 4S AND 4S-1, 69 AND 115KV
J J L L _ i | TYPE | VOLTAGE L z 72 ANGLE, SUSPENSION CLAMP PART NO. 27.85.
T} 5l H 307 39° . % WHEN AN ADDITIONAL DISC IS USED ON ANGLE SUSPENSION STRUCTURE
[ o PROTECTIVE | PROTECTIVE STRUCTURES, AT RAILROAD OR MAIN HIGHWAY CROSSINGS,
. Z ANGLE ANGLE THIS DIMENSION SHALL BE INCREASED ONE FOOT.
Q‘ 45 69KV & 9'—0" 416" 110" 13'=0" | 120" | 8'-0" . ;OEEEATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE DESIGNED BUREC_ _ APPROVED BUREC__ _
> as-1] 1KY 9'-0" +-6" 11-0" [1e'-0"[15'-0"] 76" = USE ONLY WHEN SPECIFIED
> DETAIL OF CROSS ARM DRILLING 2 VA 4. 1988 [ yx 6105
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(1)
3 DETAIL A
" PATTERN FOR
o HOLE DRILLING
TEMPLATE
ROWS AT 2 SPACING
2 EDGE NOTES
DISTANCE 1. ALL HOLES TO BE MADE BEFORE TREATMENT
2. ALL HOLES SHALL BE COMPLETELY DRILLED THROUGH
THE POLE FROM ONE DIRECTION
3. HOLES SHALL RUN PARALLEL TO CONDUCTOR
] T GROUND LINE
= ol SECTION A-A
(= * °
= § el B
E-Z T ol % |"
:==: s t. . . /—\<> /—\O
= A
cZ= .
7/162 HOLES Af C.’ > L. _*A
F===="7 ol o GROUND LINE
DEPTH OF SET , —
POLE ST D
LENGTH (FT) 3 .
40 TO | 10% OF x
90 L PLUS . o | ° TN
INCL 2FT "’l _? >y | /N BN \ B|7515-08 |REVISED TITLE BLOCK ONLY.
FOR DRAINAGE ¥ - LN 7/16# HOLES A7-DH
Q%OEOTZ)OO - OF MOISTURE L—===""1 °’ \/ \ A 3-27-95 | CHANGED DRILLED ZONE
125 neL | 12 FT I N A2-RIC
R __d Lo SEE DETAIL A UNITED STATES DEPARTMENT OF ENERGY
F———~= i SR WESTERN AREA POWER ADMINISTRATION
=t CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
>
O\/ I TRANSMISSION LINE STANDARDS
VIEW B-B |_> DRILLING DETAILS
B
DESIGNED K- ROWE APPROVED R.M. McCAFFERTY _ _
GROUND LINE HOLE DRILLING DIRECTOR, DIVISION OF TRANSUISSION
a] JUNE 10, 1988 | 41 | 6106
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STRUCTURE MATERTAL

- 3 E QUANTITY
v T PioT [ 4BT WITH OCW | 3BT WITHOUT OGW DESCRIPTION Dwe No-
= -
PREFORMED { 69KV 115KV 69KV 115KV
ARMOR ROD i ©F  DREFORMED 1 4 4 3 3 |poLE
ARMOR ROD 9.23 6 6 6 6 |BAND, FOUR-WAY STRAIN, TYPE B 6031
29.50| 6 6 6 6 |CLIP, GROUND WITH 3/4''x2 1/2'* CONEHEAD BOLT | 6030
58.06| 9 9 9 9 |LINK, CONNECTING PAIR 6031
------- 64.23| 6 6 6 6 |LOCKNUT, FOR 3/4" BOLT
77.27| 12 12 12 12 |LAG SCREW, 1/2'"x4", FETTER DRIVE THREAD
91.22| 12 12 12 12 |WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
\‘§‘ # | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
AN
e% INSULATOR MATERIAL
SECTION A-A SECTION B-B N SECTION C—C pART | SINGLE STRING |DOUBLE STRING ~ DESCRIPTION e,
NO. -
e DETAIL OF OVERHEAD GROUND WIRE AND POLE TIE ATTACHMENT 69KV | 115KV | 69KV | 115KV
) 7 7 27.51 6 6 6 6 |CLAMP, PARALLEL GROOVE, 3-BOLT, FOR CONDUCTOR
-
| 27.71 CLAMP, STRAIN SOCKET FITTING, FOR CONDUCTOR 1002
OR 9 9 9 9 DEAD END, COMPRESSION TYPE WITH SOCKET FITTING, FOR [ |44,
! D - 35.1 CONDUCTOR
~ B 38.10 9 9 - —  |CONNECTOR, BALL EYE
z ¢ -~ 115KV-SINGLE STRING-9 DISCS PER STRING . — —
ng { RS 4_| - B9KV-SINGLE STRING-6 DISCS PER STRING 51.65 | 54 81 108 162 |ehaaing kor SUSPENSION TYPE, 107 DIANETER, 5 34 1002
C | NeZmymdeams 98.58 - - 18 18 |DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
OVERHEAD GROUND WIRE MATERIAL
PART NO. | QUANTITY DESCRIPTION DWG NO. 41
N 9.20 4 BAND, FOUR-WAY STRAIN 6030
9.38, 9.39, 6034, 6035,
, i o 40 2 BAND, POLE TOP 8036, 6037
UNDERGROUND TIE 27.30 6 CLAMP, GUY, 3-BOLT, 6" LONG
27.86 2 CLAMP, SUSPENSION, WITH 2 1/4" LINK
29.40 2 CLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BoLT | 9034, 6035,
A . , , X 6036, 6037
N 29.50 4 CLIP, GROUND, WITH 3/4"'x2 1/2" CONEHEAD BOLT 6030
d ! 35.20 2 DEAD END, COMPRESSION TYPE
/ ! 58.11 2 LINK, CONNECTING, PAIR 6030
y UNDERGROUND TIE 58.12 2 LINK, CONNECTING, PAIR
58.13 2 LINK, CONNECTING, PAIR
DETAIL OF CONDUCTOR DEAD END AND TENSION ASSEMBLY AND POLE ATTACHMENT 64.20 2 LOCKNUT, FOR 3/8" BOLT
<J 64.23 4 LOCKNUT, FOR 3/4" BOLT
A 77.27 8 LAG SCREW, 1/2'"'x4", FETTER DRIVE THREAD
i LOCATE BAND SO THAT POLE TO POLE TIE 6034, 6036,
h WILL BE A MINIMUM OF 18" BELOW 79.10 2A SHACKLE, ANCHOR TYPE o 6035
OVERHEAD GROUND WIRE 82.30 170 FT_ |STEEL STRAND, 7-WIRE, 7/16" SIEMENS-MARTIN
| 2% - (POLE-TO-POLE TIES)
(TR - - S—— (TR - . VS— 115KV-DOUBLE STRING-9 DISCS PER STRING 91.22 8 WASHER, ROUND, FLAT, 1 3/8'" OD, 9/16'" HOLE
69KV-DOUBLE STRING-6 DISCS PER STRING : . . . 2
| 93.10 6 SHEAVE WHEEL, FOR 7/16" SIEMENS-MARTIN 6030
l‘ < : STRAND
L < AN 75.42 2 SETS |ROD, ARMOR, PREFORMED
|
| “ N NOTES
1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
T STRAIN BAND.
©| @ 2. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
+ WHEN TYPE B POLE TOP BAND, DWG NO 41 6035 IS USED.
—— ; 3. # USE ONLY WHEN SPECIFIED.
|
\\ ; DOUBLE POLE-TO-POLE
> TIES REQUIRED ON 4BT REFERENCE DRAWINGS
AN i STRUCTURE ONLY
\ " GROUNDING DETAILS_ _ _ _ __ ___ ______ — 41 1012
GUY ARRANGEMENT_ _ _ _ _ __ . 41 6095
DETAIL OF DOUBLE INSULATOR
STRING ASSEMBLY #
B |i;25éé |REDRAWN.
SUPERSEDES DWG NO. 40-D-4814
g;ggﬁEUSERES A UNITED STATES DEPARTMENT OF ENERGY
WITHOUT WESTERN AREA POWER ADMINISTRATION
WITH OGW OGW CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADQ
VOLTAGE S Z
30° 39° STANDARD DESIGNS
PROTECTIVE|PROTECTIVE
TECTIVE | PROTECT! TRANSMISSION LINES
o _an o o oo TYPE 3BT/4BT 69 AND 115KV
6okv | 1070 | 56" 1170 18-0 MINI"20 BRANCH LINE STRUCTURE
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3 1/8

5/82 VERTICAL
BOLT HOLE (TYP)

3 1/8

NOTES

2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER

UNITED STATES DEPARIMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — GOLDEN, COLORADO
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~ 3/4% HORIZONTAL |
! ! BOLT HOLE (TYP) [
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CROSSARM DRILLING DETAILS
1. CROSSARMS SHALL BE GLUED LAMINATED.
THAN THEIR RESPECTIVE BOLT DIAMETERS
1/2% VERTICAL BOLT
— & [ | HUGHES BROS.
; ‘ — — ‘ SPACER FITTING
7 T 7 VOLTAGE | STRUCTURE TYPE L z 272 oA P
Il < > Il NO.
o - 47 ':[/frr/‘ 69KV HS—1 21-0 10-0 5-0 3414.2
i /L/ — 2 5/8% HORIZONTAL BOLT 59KV HS—7 250 19-0 5-0 3414.2
SR—— \ 1: I 115KV | HS—1 AND HSB-1 25-0 12-0 6-0 3414.2
H——— q I J
— # 77@4 _Qi 138KV | HS—1 AND HSB-1 29-0 14-0 7-0 3415.13
O 161KV | HS—1 AND HSB-1 35-0 17-0 86 341513
230KV | HSB—1 45-0 22-0 11-0 3415.13

DETAIL OF ADJUSTABLE SPACER FITTING

STANDARD DESIGNS
TRANSMISSION LINES
CROSSARM DRILLING DETAILS

HS-1 AND HSB-1 STRUCTURES
WITH ADJUSTABLE SPACER FITTINGS

DESIGNED _KAREN ROWE

APPROVED _DOUG HANSON

CIVIL ENGINEERING

| 6113
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STRUCTURE MATERIAL

K QUANTITY
STRUCTURE TYPE

<:2 FIXT| ST-1 AND LST-1 DESCRIPTION

1-0"

TANGENT [ ANGLE
TENSION [ TENSION

1 1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT

|
|

2 1 2 FOUR-WAY STRAIN BAND; HUGHES 3105 SERIES, OR APPROVED
EQUAL WITH 2-1/2x4 LAG SCREWS & WASHERS PER BAND

1n n a
15 Dafl Sl S 215
T

[E
L]

6" 6"%6" 11 —o
I

aor

3 2 2 CONNECTING LINK; PAIR WITH BNK HUGHES 3154, OR APPROVED

[E
=S
gl

r
.
1

REl= = W || ©

| U U___ 1

[ n Htk

oS SE ]
OMIT LINE POST U Ui LOCATION OF OFFSET LOCATION OF OFFSET
FOR ANGLES GUY ATTACHMENTS GUY ATTACHMENTS FOR e 1
GREATER THAN 60° 3-29° LINE ANGLES ~/ [S-5F ST

[T

J L

EQUAL
o
Fr(())RQIE)}NES/éNgI\-/ESRH%iDngOUND 4 3 6 FOUR-WAY STRAIN BAND: HUGHES 3112 SERIES OR APPROVED

WIRE BANDS FOR LINE GUYS EQUAL

31
2

(4]

L

5 6 8 CONNECTING LINK; PAIR WITH BNK HUGHES 3157, OR APPROVED

TANGENT TENSION ASSEMBLY (0°-3°) S EQUAL

FOR OVERHEAD GROUND WIRE 6 4 8 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,

CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL
ANGLE TENSION ASSEMBLY (4°-90°) -
AS AS NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
FOR OVERHEAD GROUND WIRE 7 | réap | REQD |WETH 2" STAPLES

8 1 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)

710"

ATTACHED TO POLE

MACHINE BOLT WITH NUT AND LOCKNUT (SUPPLIED WITH
INSULATOR BRACKET)

BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR

HUGHES NO. 2727) WITH NUT
FOR 0°-3° USE FOR CONDUCTOR

ATTACHMENT BOTH WAYS 1" 6 6 3x3x1/4 CURVED SQUARE WASHER WITH BOLT HOLE

12 3 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

NOTES
1. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT
OF POLE LENGTH AGAINST THE STRAIN FOR LINE ANGLES
GREATER THAN 5°.
2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

FOR 30° TO 90° LINE ANGLES USE
CONDUCTOR BANDS FOR LINE GUYS

21 _om

COTTER KEY REQUIRED.

3. ALL POLE BANDS SHALL BE BONDED WITH PART NUMBER
5.

4. EXTRA BANDS, LINKS. GROUNDING ASSEMBLIES, AND LAG
SCREWS NEEDED FOR GUYING ARE NOT INCLUDED IN THIS

\

LOCATION OF ANGLE ~\-LOCATION OF BAND FOR GUY ATTACHMENT
FOR 0°-3° LINE ANGLES OR CONDUCTOR

GUYS WHEN SPECIFIED —thFm m—i—  ATTACHMENT FOR 4°-90° LINE ANGLES

]ﬁ%ﬁiﬁiﬁﬁ[ﬁ\ﬁ!

- o —
IESEZSIE I
TR Tl

8'—0"

(6'-0" 69-KV LST-1)

w

QUANTITY.

5. HOLES IN WOOD SHALL BE DRILLED 1/8" LARGER THAN
BOLT DIAMETER.

6. MEASUREMENTS FOR HORIZONTAL LINE POST MOUNTING
ARE TO CENTERLINE OF TOP MOUNTING BOLT.

7. ALL HARDWARE WILL BE OF THE SIZE RECOMMENDED BY
THE INSULATOR MANUFACTURER.

8. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES, SEE STANDARD DRAWING 41 6138.

DETAIL OF INSULATOR ATTACHMENT
FOR CONDUCTOR REFERENCE DRAWINGS

21"

GUY ASSEMBLIES AND DETAILS_ _ _ _ _ __ _ _ _ _¢ 41 6047
GUYING REQUIREMENTS FOR SINGLE POLE

CONSTRUCTION WITH OVERHEAD GROUND WIRE__ _41 6071
WOOD POLE STRUCTURES

GROUNDING DETAILS_ _ _ _ _ ___ _ ___ _ _ —411012

8'-0"
(6'-0" 69-KV LST-1)

WOOD POLE STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLY _ _ _ _ _ _ _ 411019

TENSION INSULATOR ASSEMBLIES -
SINGLE STRING— — — ¢ 41 1022

TENSION INSULATOR ASSEMBLIES -
DOUBLE STRING . — _ ¢ 41 1023
HORIZONTAL POST — INSULATOR ASSEMBLIES _ _ _41 1024
OPTICAL GROUND WIRE ASSEMBLIES 41 1031

HOLES IN WOOD SHALL B 10-17-05 ADDED LST—1 AND DRAWING REFERENCES.

21-Q"

BE DRILLED 1/8" AT-KKR

LARGER THAN BOLT DIAMETER A 2;—&&;05 MINOR REVISIONS.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

Dec 22, 2009- 1:56pm
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IMAGES:

POST INSULATOR ASSEMBLY CORPORATE SERVICES OFFICE — GOLDEN, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE ST-1 AND LST-1 69 AND 115KV
TANGENT AND ANGLE TENSION STRUCTURES
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STRUCTURE MATERIAL

OMIT LINE POST FOR LINE ANGLES 60° TO 90°

ANGLE [ ANGLE | ANGLE [ ANGLE

Pl\’lAgT 0°-5° | 5°-30° |30°-60° |60°-90° DESCRIPTION

USE CONDUCTOR i 3 3 3 3| POLE, SEE STRUCTURE LIST FOR LENGTH
BANDS FOR LINE GUYS ) 6 6 6 | FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES; OR,
(USE FIBERGLASS GUY APPROVED EQUAL (SEE NOTE 6)

INSULATORS @ FOR

FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES, JOSLYN J25967 SERIES; OR,

1'=6" UNCULTIVATED LAND

L ) S 7 " 7 6 | APPROVED EQUAL (SEE NOTE 6)
7 3 POLE BAND ASSEMBLY, HUGHES B1784-W OR APPROVED EQUAL (SEE NOTE 6)
5 6 6 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 6 6 6 | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
; 6 6 6 6 | CONNECTING LINK PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR, APPROVED EQUAL
CONNECTING LINK WITH BNK
8 2 2 2 2 | DEAD—END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 2 2 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
a— 10 1 1 1 1 TURNBUCKLE, CLEVIS-EYE, 7./8x12
11 |AS REQD|AS REQD |AS REQD|AS REQD| STEEL STRAND 716", 7-WIRE, HIGH STRENGTH
1/2¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT
DETAIL OF INSULATOR ATTACHMENT DETAIL OEO%TISN%LQIPEE Df‘EACHMENT ® 12 7 17 13 12| AND LOCKNUT). HUGHES 2718.55 OR EQUAL
] o .
(FOR LINE ANGLES 57 TO 90%) 13 14 22 14 12 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
14 |AS REQD|AS REQD [AS REQD|AS REQD| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
| 15 3 3 3 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
| 17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
omt] (3)12)13) (SEE NOTE 4) 18 3 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
19 3 3 3 5 | POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
5 POST INSULATOR ASSEMBLY MATERIAL
. ) (20 (OMIT FOR 60° TO 90° ANGLES)
o
i - QUANTITY
L 3 ] PART
o :I_ ——/—_j% NO. 0° —60° DESCRIPTION
I 20 6 7/8"% x REQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
m! - 21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16"% HOLE
@ 22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
= SEE NOTE 7
5 [ NOTES
/753%\\ \¢ <F 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
s NS P 2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
7 N / TOP CONDUCTOR BAND OR POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
7 ‘ \\\ 7 @ @ 3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
\;;4/ SECTION AA INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
- INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
AN PAERNN POST INSULATOR ASSEMBLY WASHERS OF DIFFERENT SIZES.
SN s NS 4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
AN 7 NN POLE FOR LINE ANGLES 60°-90° .
R | |5 Nl 5.FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
e - Bl (PART 3) FOR GUYING ON EACH OUTSIDE POLE.
o 7~ STRUCTURE 6. DEADEND TEES MAY BE USED IN LIEU OF POLE BANDS.
Z GROUND_ WIRES CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING CLIP
3 ASSEMBLIES ARE NOT REQUIRED WITH DEADEND TEES.
9 / SEE STANDARD DRAWING 41 6138.
= 7. USE X-BRACE EQUAL TO HUGHES BROS NO. 2121 WHEN
< SPECIFIED.
F z z
3 REFERENCE DRAWINGS
- TYPE 3TA-1 AND STRUCTURES
? STANDARD GUY STRUCTURES_ _ _ — _ _ _ _ _ _ _. 41 6125
~ TENSION INSULATOR ASSEMBLIES
|- SINGLE STRING _ _ _ 41 1022
S5 [ BrrSnsssy] | Py | P OGW ATTACHMENT DOUBLE STRING_ _ — _ _ ___ _________ 41 1023
‘ ‘ ‘ (TANGENT TENSION 0°-5° ) WOOD POLE STRUCTURES
‘ ‘ GROUNDING DETAIL — — — — — . 41 1012
[ ] ] OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ 41 1019
@ A OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ . 41 1031
5 i TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _. 41 6138
g L 2 i
ﬁ ﬁ e zo B 5-8-06 ADDED X-BRACE OPTION
'y A7-KKR
- A 01-06-05 REVISED REFERENCE DRAWINGS. ADDED STAR-LOCK AND
w A7-KKR NOTE 6.
1 UNITED STATES DEPARTMENT OF ENERGY
o WESTERN AREA POWER ADMINISTRATION
y CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

eyl

STANDARD DESIGNS

VOLTAGE z | H

eyl

TRANSMISSION LINES
SEE NOTE 5 TYPE 3TA-1 69 AND 115KV

ANGLE TURNED IN DEGREES
0°—-30°|30° —45°|45° —60°|60° —90°| 0° —60° |60° —90°

115KV [15'-0"]1 21'-0"] 27'-0""| 35'-0"| 16'-0"] 14'-0"

3—-POLE TENSION STRUCTURE

6okv_[14'-0'{ 19'—0"[25"-0"[33'—0"[ 16" =0"[ 14 0"
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STRUCTURE MATERIAL

12 6" 121 _g"
6" 6'—0" 6'—0" 6'—0" 6'—0" 6"
6" |

4
Cl
| &

o

_I

©

11— &5 T,
:c|> /Q'(I'RANSMISSION
1] n

BOLT HEADS ON OUTSIDE
OF STRUCTURE (TYP)

3¢

- ———

FOR TWO X-BRACES,
h INSTALL BOLTS 18"
APART FOR 80 FOOT

STRUCTURES AND
TALLER

N ORI RN IR

LA

24

O
Y

DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT

[rp————

DETAIL OF WOOD ATTACHMENT

4
OUTSIDE

(

ELEVATION g
DETAIL OF STRAIN INSULATOR
ATTACHMENT TO POLE
. € 11/16% HOLES
) . / — 0 |
3 o o ! i 1 Dl
oy 1
| | |
ES & /Q 9/16¢ HOLE EL(}?{QS hove € 15/16" HOLES € 9/160 HOLE\
- 1 S—Y
¥
daen |3 o | o
1-3" T 12'-0" N

\Q OF POLE

STEEL ANGLE (32

¢ oF POLE—/

DETAIL OF PHASE FITTING ASSEMBLY

P@gT QUANTITY DESCRIPTION
1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
9 3 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, & WASHERS (HUGHES BROS.
TYPE 3414.2 OR EQUAL) (SEE NOTE 4)
3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8''x9'x25'-0"
4 2 DOUBLE ARMING BOLT, 7/8"#x REQD LENGTH WUTH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
5 1 X—BRACE, COMPLETE WITH FITTINGS, 3 3/8"x4 3/8" (HUGHES BROS. NO. 1042 OR EQUAL)
6 4 FLAT GAIN PLATE
7 4 RIBBED TIE PLATE
8 4 SPRING LOCK WASHER FOR 7/8"# BOLT
9 2 CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
WITH BNK
10 4 TWISTED CLIP (EQUAL TO HUGHES BROS NO. AS2276)
11 2 7/8"#x REQD LENGTH BENT BOLT WITH LOCK WASHERS AND LOCKNUTS
12 2 7/8"%x REQD LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
13 2 4"x4"'x1/4" CURVED WASHER, 15/16"% HOLE
14 2 TURNBUCKLE (HUGHES BROS NO. AS2545-B OR EQUAL)
15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE COMPANY
OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
PﬁgT QUANTITY DESCRIPTION
21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
22 2 MACHINE BOLT, 7/8"#x1'-0"
23 2 "U" BOLT, 5/8"#x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
24 2 CHAIN LINK 1/2"# (HUGHES BROS NO. 1329-B1 OR EQUAL)
PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER
25 2 CRIMPIT (BURNDY TYPE YC-C OR EQUAL)
26 2 1/2"'%x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
27 2 1 3/8"8 FLAT ROUND WASHER WITH 9/16"¢ HOLE (ONE PER BAND)
28 2 LOCKNUT FOR 7/8"# BOLT
29 |AS REQUIRED [NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
1/2"2 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
30 4
LOCKNUT) .
31 2 SPRING LOCK WASHER FOR 7/8"# BOLT
32 1 STEEL ANGLE, 4''x3 1/2"'x5/16'x _14'—6" LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
NOTES
1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8'" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.
3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.
4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16"
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.
5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
REFERENCE DRAWINGS
WOOD POLES STRUCTURES
GROUNDING DETAILS_ _ _ _ _ _ _ _ _ _ ___ _ 4 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES — _ _ _ _ 41 1019
SEE NOTE 4 CROSSARM DRILLING DETAILS HS—1 AND
HSB—1 STRUCTURES _ _ _ _ _ _ _ _ _ _ _ __ _ _4 41 6113
T ep— OPTICAL GROUNDWIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
Dy SUSPENSION INSULATOR ASSEMBLIES
23 SINGLE STRING - — — — — 4 41 1020
o
; /
I ] B 2;6;&]2 MINOR REVISIONS
@ A 01-06-05 MINOR CHANGES. ADDED STAR-LOCK.
gubub [ IlF==7 AT-KKR
UNITED STATES DEPARTMENT OF ENERGY
I WESTERN AREA POWER ADMINISTRATION
T T CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
Q! 1O P STANDARD DESIGNS

TRANSMISSION LINES
TYPE HS-1 115KV
SUSPENSION STRUCTURE

DESIGNED KAREN_ROWE APPROVED DOUG HANSON

CIVIL ENGINEERING MANAGER
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FOR OGW IN
SUSENSION

GUYS NOT REQ'D

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

GUY ALIGNED
WITH OGW (TYP)

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

GUY AND ANCHOR REFERENCE CHART
LINE GUYING
CONDUCTOR GUYS | 06w GUYS | ANCHOR REF | NO: OF
ANCHORS
3LSGEW 2LSGEW [ A © 10
3LSGEW 2LDGEW [ A © 10
3LDGEW 2LSGEW | Y © 10
3LDGEW 2LDGEW | (A (© 10
3LSGEW-3LDGEW | 2LDGEW [ AW (B © 16
6LDGEW 2LDGEW | (W) (B) (©) 16
OGW  —— OVERHEAD GROUND WIRE

COND —— CONDUCTOR
LSGEW — LINE SINGLE GUY EACH WAY
LDGEW —— LINE DOUBLE GUY EACH WAY

S:\Engineer ing\Stondard Drowings\¢1\41_6125a.dwg Last Saved By: TAS on Apr 13, 2005- 8:53am

Mar 23, 2006- 11:11am Plotted By:Seela IMAGES:

— — OGW AND CONDUCTOR
— ANCHOR IDENTIFICATION REFERENCE

©

SECTION A-A SECTION C-C SECTION E-E

GUY ALIGNED WITH CONDUCTOR (TYP)
GUY ALIGNED WITH CONDUCTOR (TYP)

GUY ALIGNED WITH CONDUCTOR (TYP)

NOTES

1. RAKE POLES AS FOLLOWS:
OGW: SUSPENSION 5°-60°
OGW: TENSION 10°-90°
2. POLE RAKE SHALL BE 1/4-INCH FOR EACH FOOT OF POLE
ABOVE GROUND. RAKE SHALL BE AGAINST THE STRAIN.
3. REFER TO DRAWING NO. 41 6047 FOR ANCHOR SPACING.
4. REFER TO PLAN AND PROFILE DRAWINGS FOR ACTUAL GUY
QUANTITIES AND TYPES AT EACH SITE.

REFERENCE DRAWING

GUY ASSEMBLIES AND DETAILS — _ _ _ _ _ _ ___ _ 41 6047
® @ ® 5
SECTION B-B SECTION D-D SECTION F-F
A A
c c E E
i--,‘—"' N --i i-- -— _— --i i-- -— *u\-.-_‘
B B D D F F
r i m j r - j r - j
A|03702705 REMOVED NOTE 4. NO LONGER OFFSETTING MIDDLE
A7-KKR POLE GUYING.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

N e - - TRANSMISSION LINES
NOTE 2 NOTE 2 NOTE 2 TYPE 3TA-1 STRUCTURES

o L0/ O\N\© ©) @) ® © ©) ® ® © STANDARD GUY ARRANGEMENT

Lore 52
FIGURE 1 Ma Viore s FIGURE 2 NoTE 3 FIGURE 3

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 0° TO 10° OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 10° TO 30° OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 30° TO 90° CTVIL ENGINEERING WANAGER

P+ ] DECEMBER 31, 1996 | 41 [ 6125
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103" 12'-0", 103"
14

L 4x3 1/2x3/8x25'-6"
WT=232 LBS
(TYPE HSB-1 230KV)

MARK BS
L 4x3 1/2x5/16x14'-6"
WT=112 LBS
(TYPE HA-1 69 AND 115KV)

-—— -—
11_gn 17' 0"
14
\Q OF POLE/
MARK B3
L 4x3 1/2x3/8%x20'-6"
WT=187 LBS
(TYPE HSB-1 161KV)
€ 3/4¢ HOLES
€ 9/16% HOLES
f§ %Q 18 HOLES N
- \
‘ . 1 —
; W
|
[y eee I eee
y |
D - ‘
Tzt 3 e
| on L
N 12' 0",
14

\Q OF POLE/

MARK B6
L 3x3x1/4x14'-6"
WT=67 LBS

(TYPES HS-1, HS-2, HS-4 AND HSB-1
69 AND 115KV; SEE NOTE 4)

o

3 172"

5/8¢ U-BOLT
WT=2 LBS

NOTES

2 M.F.
LOCKNUTS 2 LOCKWASHERS
IV\%T5=QT] K

1. STEEL SHALL CONFORM TO ASTM A36. PIECES SHALL
BE GALVANIZED AFTER FABRICATION IN ACCORDANCE

WITH ASTM A123.

2. STEEL U-BOLTS SHALL MEET IFI 136.

3. NUTS, LOCKWASHERS AND LOCKNUTS SHALL MEET
ANSI C135.1.

4. THIS ANGLE IS NOT RECOMMENDED. IT WAS NOT
ADEQUATE FOR FALL PROTECTION.

REFERENCE DRAWINGS

TYPE HSB-1 161KV

SUSPENSION STRUCTURE_ _ _ _ _ _ _ _ __ _ _ _ _¢ 41 6129
TYPE HSB-1 69 AND 115KV
SUSPENSION STRUCTURE _ _ _ _ _ _ _ _ _ _ __ _ _¢ 41 6123
TYPE HS—1 69KV
SUSPENSION STRUCTURE — — — — — 41 6117
TYPE HSB-1 230KV
SUSPENSION STRUCTURE_ _ _ _ ¢ 41 6128
TYPE HS-1 115KV
SUSPENSION STRUCTURE _ _ _ _ _ _ ___ _ __ _ _¢ 41 6122
TYPE HA-1 69 AND 115KV
SUSPENSION STRUCTURE - — — — — ¢ 41 6124
B |oz—05—09 REVISED HOLES IN STEEL
A7-CG
/\|o4701703 ADDED DIMENSION TO 9/16% HOLES ON MARK B6 EACH
A7-CG END.
TED STATES DEPARTMENT OF ENERGY

N
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
STEEL ANGLE DETAILS
FOR_WOOD POLE STRUCTURES

DESIGNED CHARLIE GARCIA APPROVED DOUG HANSON _ __ __ __ _

CIVIL ENGINEERING MANAGER

Ca| SEPTEMBER 01, 2000 | 41 [ 6133
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|l -NO. 2 AWG COPPER CLAD
WIRE STAPLED TO POLE

7/8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

BOND CLIP EQUAL TO
HUGHES BROS. NO. 2727.8

DEAD-END TEE HUGHES BROS.
NO. 2817R4.5-15-15C OR EQUAL

(SEE NOTE 5) NOTES
TWISTED SHACKLE 1. DUCTILE DEAD END THIMBLE REPLACES CONNECTING
WITH BNK EQUAL TO 2 120 1 3 LINKS AND SHEAVE WHEELS THAT ARE USED WITH POLE

BAND CONSTRUCTION.

2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.

3. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

HUGHES BROS. 2866
(SEE NOTE 4)

— COTTER KEY REQUIRED.
4. FOR ANGLES LESS THAN 20 DEGREES REPLACE SHACKLE
| WITH CLEVIS-CLEVIS FITTING AND 16" EXTENSION LINK
WITH BNK, 40,000 LBS. ULT. STRENGTH.
DUCTILE DEAD END THIMBLE 1 5. THE ULTIMATE STRENGTH OF DEAD-END TEE HUGHES BROS
EQUAL TO ANDERSON TYPE DDT-07 \ @ \ — NO. 2817R4.5-15-15C IS 60,000 POUNDS. THIS DEAD-—
WITH BNK, 40,000 LBS. ULT. I N END TEE CAN ACCOMMODATE UP TO TWO DOUBLE GUYS WITH
STRENGTH (SEE NOTE 1) | | T 1 ~ 7~ = TWO EXTENSION LINKS AND TWO SHEAVE WHEELS.
| @ | \ 6. THE DOUBLE GUYING DEAD—END TEE OPTION CAN BE USED
” ~ STRENGTH OF THE DOUBLE GUVING DEAD-END TEE HUGHES
7/8"# BOLT WITH SQUARE HEAD, BROS NO. AS2720 IS 35,000 POUNDS PER ATTACHMENT.
SQUARE NUT AND LOCKNUT  PARALLEL GROOVE CLAMP gﬁgH ATTACHMENT CAN ACCOMMODATE UP TO ONE DOUBLE
2-BOLT COPPER ALLOY . N \ 7. OTHER DEAD-END TEES MAY BE USED AS LONG AS THE
o = ULTIMATE STRENGTH PER ATTACHMENT IS AT LEAST
o~ 29,000 POUNDS.
7/8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT
DEAD-END TEE HUGHES BROS.
NO. 2817R4.5-15-15C OR EQUAL - ] e
(SEE NOTE 5) N REFERENCE DRAWING
L GUY ASSEMBLY AND DETAILS _ _ __ _ _ __ __ __ 41 6047
BOND CLIP EQUAL TO |
DUCTILE DEAD END THIMBLE HUGHES BROS. NO. 2727.8 g
EQUAL TO ANDERSON TYPE DDT-07 = —
o
STRENGTH” (SEE NOTE. 1o CURVED WASHER HUGHES A=
BROS. NO. CW80 OR EQUAL =1k
=\
6|
Y
Y
{Eﬂ» DOUBLE GUYING DEAD-END TEE
HUGHES BROS NO. AS2720
OR EQUAL (SEE NOTE 6)

7,8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

B 6-9-10 ADDED DQUBLE GUYING DEAD-END TEE OPTION AND
A7-KKR NOTES 5, 6, AND 7.

A 02-28-06 ADDED NOTE 4.
A7-KKR
ITED STATES DEPARTMENT OF ENERGY

U
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES

TYPICAL DETAILS FOR DEAD END TEES TYPICAL DETAILS FOR

DEAD END TEES
DESIGNED KAREN ROWE APPROVED DOUG HANSON __ __ _ _ __ _
CIVIL ENGINEERING MANAGER
C,
Ac| JANUARY 24, 2005 | 41 | 6138
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OPTICAL GROUND WIRE SPLICE STRUCTURE MATERIALS

PART QUANTITY DESCRIPTION

NO.
DEAD-END TEE, HUGHES BROS. NO. 2817R4.5-15-15C OR EQUAL

1
DUCTILE DEAD END THIMBLE EQUAL TO ANDERSON TYPE DDT-07
WITH BNK, 40,000 LBS. ULT. STRENGTH

7,8'"% BOLT WITH SQUARE HEAD, SQUARE NUT AND LOCKNUT

BOND CLIP EQUAL TO HUGHES BROS. NO. 2727.8

PARALLEL GROOVE CLAMP 2-BOLT COPPER ALLOY

[ o B K] )
SN[ N[

AS REQ'D |NO. 2 AWG COPPER CLAD WIRE

NOTES
1. ALL HOLES IN WOOD SHALL BE BORED 1/8'" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.
2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
3. FOR INSTALLATION ON TANGENT H-FRAME OR TENSION
STRUCTURES ONLY.

REFERENCE DRAWINGS
OPTICAL GROUND WIRE ASSEMBLIES_ _ ___ _ _ _ _. 41 1031
GUY ASSEMBLIES AND DETAILS_ ________ " 41 6047

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

>

STANDARD DESIGNS

TRANSMISSION LINES
TYPICAL DETAILS FOR OPTICAL
GROUND WIRE SPLICE STRUCTURES

DESIGNED KAREN_ROWE APPROVED DOUG HANSON

CIVIL ENGINEERING MANAGER

‘| FEBRUARY 28, 2006 | 41 [ 6153
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NOTES

1. THIS DRAWING SHOWS TYPICAL ELEMENTS AND ATTACHMENT LOCATIONS TO
COMPLETE THE GROUNDING SYSTEM FOR A COMMUNICATION SITE.

2. SIX 45-FO0T GROUNDING RADIALS SHALL BE CONNECTED TO THE TOWER
GROUNDING RING. THE RADIALS SHALL BE DIRECTED AWAY FROM THE TOWER
AT EVEN INTERVALS.

3. THE 10-FOOT GROUND RODS SHALL BE SPACED 20 FEET APART ALONG EVERY
RADIAL .

4. ALL ELECTRICAL CONNECTIONS SHALL BE MADE USING BURNDY THERMOWELD,
CADWELD, OR EQUIVALENT PROCESS AS SHOWN ON DRAWING 31 1060.

5. 30-FOOT SPACING BETWEEN THE BUILDING AND THE MICROWAVE TOWER IS
RECOMMENDED. IF THIS SPACING IS GREATER THAN 30-FEET, INSTALL A
GROUND ROD IN THE MIDDLE OF THIS GROUNDING CONDUCTOR SECTION.

6. GROUNDING RINGS AND RADIALS SHALL BE BURIED 18-INCHES BELOW THE
SURFACE OF THE GROUND.

7. ALWAYS MAINTAIN A MINIMUM BEND RADIUS OF 8-INCHES FOR ALL GROUND

WIRES AND CONNECTIONS.

8.

9

R
F oo GNR
e

——7——

BUILDING

GROUNDING RING AROUND THE MICROWAVE TOWER SHALL HAVE A MINIMUM
DIAMETER OF 10-FEET.
INSTALL A GROUND ROD BELOW WAVEGUIDE ENTRY PANEL OUTSIDE OF THE
EQUIPMENT BUILDING.
10. GROUNDING RING AROUND MONOPOLES SHALL HAVE A MINIMUM OF FOUR GROUND
* ! RODS.
NOTE 9 11. GROUNDING RINGS AND RODS SHALL BE INSTALLED A MINIMUM OF TWO FEET
~ —— e — —_—— —_—— OUTSIDE OF TOWER FOUNDATIONS.
T 12. FENCE GROUNDS ARE NOT REQUIRED UNLESS IN THE VICINITY OF HIGH
VOLTAGE POWER LINES. FENCE GROUNDS SHALL NOT BE BONDED TO THE
© I BUILDING GROUND RING. SEE STANDARD DRAWING 31-1060.
w 13. FOR SITES WITH GEOLOGY CONSISTING OF ROCK OR LARGELY ROCK, TOWER
5 I GROUNDING RADIALS SHALL BE BURIED IN CONDUCTIVE CONCRETE.
=

N —— — — — — — — — — — —

I
|
|
|
———e
|
|
|
I

LP TANK

|
P
|

————— g —————

1o LEGEND

5/8" X 10" GROUND ROD
_—— NO. 4/0 AWG STRANDED BARE COPPER GROUND CABLE

ELECTRICAL CONNECTION TO THE GROUND WIRE

®
n

COMMUNICATION TOWER

I

|

|

|

|

:

| \\

| \
| N\
|

1

I

LADDER GROUNDI&\ REFERENCE DRAWINGS

\ T\ SUBSTATION STANDARDS-GROUNDING DETAILS _ ___31 1060
~N MICROWAVE TOWER GROUNDING . _ _ _ _ _ _ _ __ __ _ 41 7001
o N\ J hO) GROUNDING-SUBSTATION DETAILS . _ 41 7002

s ~ GROUNDING-REMOTE DETAILS _ _ __________ 41 7003
e - ~ ~
——t—————t— o 7
- NOTE 2 ~

I
I
I
I
| NOTES 8, 10, 11
I
I
I
I
I
I

|
|
|
?
|
|
|
NOTE 4 /
TOWER LEG y, ] f
/

FINISHED GRADE /

\ A 9-30-04 LP TANK GROUNDING AND MINOR REVISIONS
A79-SEJ

v

V
|
I
&
NOTE 3

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TTT
v

N
20'-0" (TYP)

G ‘? NOTE 6

v
1T

|

|

\ % UNITED STATES DEPARTMENT OF ENERGY
\
|

COMMUNICATIONS

@ STANDARD

AN > MICROWAVE SITE GROUNDING
TYPICAL PLAN

]
a
v

a

|

|

|

I

TO GROUND CABLE I
O

GROUNDING DETAIL GROUND ROD

SYSTEM CONTROL MANAGER

G| JUNE 1, 2003 | 41 [ 7000
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SEE DETAIL C

WAVEGUIDE«E

EQUIPMENT
BUILDING WAVEGUIDE BRIDGE

5

SEE DETAIL B ;

TTTXR T TT I TTITTRTT

SEE DETAIL A %@

L ,ﬁﬂ 7

—®

CABLE SUPPORT LADDERS
OR CLIMBING LADDER

GROUNDING SYSTEM

(SEE GROUNDING PLAN DWG)

SEE DETAIL D

)

BRIDGE FREESTANDING SUPPORTS

WAVEGUIDE SUPPORT FOOTINGS

#2 AWG WIRE TO
SUPPORT BRIDGE GROUND LUG

#6 AWG

MOUNTING BRACKET

4/0 ANG FROM MASTER INSULATOR & HARDWARE

GROUND BAR INSIDE BUILDING 44///,//’/" ,
CONNECTED TO THE GROUND ROD 6'" WIDE COPPER STRAPS (PREFERRED),
OR 4/0 AWG (OPTIONAL) FOR REMOTE SITES

CADWELD CONNECTION

DETAIL A

NOT TO SCALE

WAVEGUIDEA\\\

(CONNECT RISERS TO
GROUND LOOP USING
4/0 AWG COPPER CABLE)

MOUNT WAVEGUIDE GROUNDING BUS
BAR ON THE TOWER AT 45-DEGREES

DETAIL B

NOT TO SCALE

MOUNTING BRACKET
FOR TOWER MEMBER

EXOTHERMIC WELD
CONNECTION TO
TOWER MEMBER

FINISHED GRADE

GROUNDING TAB
TOWER LEG

(LATTICE /TUBULAR STEEL)

NOTE 5

L
o
v

1
v

Py
>

=
— |11
\4 .
a
1=
T
1'—6"

1
a4
v

REFERENCE MATERIALS

LTI

m

M DESCRIPTION

WAVEGUIDE GROUNDING KIT

WAVEGUIDE ENTRY PANEL

COPPER GROUND BAR WITH INSULATED WALL MOUNT

LIGHTNING ROD WITH TOWER BONDING KIT

=z
(6,1 B[] | V] BN K'e)

COPPER GROUND BAR WITH TOWER MOUNTING BRACKET

NOTES

1. GROUNDING KITS SHALL BE INSTALLED IN A DOWNWARD
DIRECTION TOWARD THE EARTH.

2. WAVEGUIDE SHALL BE GROUNDED EVERY 75-FEET DOWN THE
TOWER IN ADDITION TO THE LOCATIONS SHOWN ON THE

DRAWING.

3. LOCATE ONE WAVEGUIDE GROUND WITHIN 18-INCHES OF
THE VERTICAL TRANSITION FROM THE ANTENNA.

4. ALL GROUNDING CONDUCTORS SHALL MAINTAIN AN 8-INCH
MINIMUM BEND RADIUS.

5. ALL ELECTRICAL CONNECTIONS TO THE GROUND RODS,
GROUNDING RING, AND TOWER STEEL SHALL BE MADE
USING CADWELD EXOTHERMIC WELD OR EQUIVALENT.

REFERENCE DRAWINGS

SUBSTATION STANDARDS-GROUNDING DETAILS_ _ _ _31 1060
GROUNDING PLAN _ _ 41 7000
GROUNDING-SUBSTATION DETAILS _ _ _ 41 7002
GROUNDING-REMOTE SITE DETAILS — — — — 41 7003

TO GROUND CABLE

: |
SATIN
DETAIL D GROUND ROD
NOT TO SCALE

GROUNDING KITS SHALL
BE INSTALLED IN
A DOWNWARD DIRECTION

TOWER STEEL WAVEGUIDE (TRANSMISSION LINE)

EXOTHERMIC WELD
CONNECTION

DETAIL C

NOT TO SCALE

B 9-30-04 REVISED GROUNDING STRAP IN DETAIL A.
A79-SEJ
A 4-22-03 ADDED TOWER BASE DETAIL.
A79-JGW
TED STATES DEPARTMENT OF ENER

UN GY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

COMMUNICATIONS

STANDARD

MICROWAVE TOWER GROUNDING
DETAILS

SYSTEM CONTROL MANAGER

Co ] APRIL 1, 2002 | 41 | 7001
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NOTES

1. GROUNDING PROCEDURES SHALL BE IN ACCORDANCE WITH
STANDARD TIA/EIA 6Q7.

2. EQUIPMENT GROUNDS SHALL BE CONNECTED TO THE GROUND
BAR ON THE RACK. REFER TO DRAWING 41 7004.

3. USE TWO-HOLE COMPRESSION CONNECTORS TO BOND MASTER
GROUND BAR TO THE UNDER FLOOR GROUND WIRE.

4. THE GROUND BARS SHALL BE AT LEAST 1/4-INCH THICK AND

.5-1 . 0
SHALL "BE USED TO ATTACH GROUND BARS TO THE WALL.
5. EACH ROW OF COMMUNICATIONS EQUIPMENT SHALL HAVE AN
INDIVIDUAL GROUND BUS THAT IS ATTACHED TO THE MASTER
GROUND BAR.
6.D0 NOT INSTALL BARE GROUND WIRES IN METALLIC CONDUITS,
RACEWAYS, OR CABLE TRAYS. USE ONLY INSULATED WIRES.
THE BUILDING ENTRY GROUND BAR, WAVEGUIDE ENTRY PORT, AND
THE MASTER GROUND BAR CAN BE REPLACED BY A COMPLETE
COPPER ENTRY PORT, POLYPHASER ENTRANCE PANEL OR EQUAL.
8. CONNECT GROUND WIRES FROM COAXIAL CABLE SURGE SUPPRESSORS
TO THE MASTER GROUND BAR, IF PRESENT.
9. LOCATE THE GROUND BARS 6-INCHES BELOW THE WAVEGUIDE
ENTRY PORT.
10. MAINTAIN AT LEAST 6-INCHES BETWEEN ALL GROUND CONDUCTORS AND
DUCTS, I-BEAMS, AND STRUCTURAL STEEL. SUCH METALLIC OBJECTS
- e e SHALL 'NOT BE USED AS PART OF THE GROUNDING SYSTEM. GROUND
T T - CABLES SHALL NOT BE USED OR SERVE AS A GROUND BAR.
11. CONNECT GROUNDING CONDUCTORS USING EXOTHERMIC WELD, PRESSURE
TYPE CRIMP CONNECTORS, BOLTED COMPRESSION CLAMPS, OR SPLIT

l BOLT CONNECTORS. CORRECTLY SIZE CONNECTORS TO CONDUCTORS.

| RACK GROUND BAR RACK GROUND BUS (#2 AWG) | WAVEGUIDE ENTRY PANEL
I CONNECTIONS (#6 AWG) CONNECT DIRECTLY TO GROUND BAR JASTER GROUND BAR ] BUILDING ENTRY GROUND BAR
|  ( ( C C N ﬂROUND BAR CONNECTION — 6'' COPPER STRAPS
| . . > . BUILDING GROUND Sl (PREFERRED), 4/0 AWG COPPER CABLE (ACCEPTABLE)
| z CONNECTION (4/0 AWG) \4— — MASTER GROUND ROD
E 5~ !
| > x EZ <5 CABLE TRAY GROUND | /QCONNECTION BETWEEN MASTER GROUND BAR
> | F e ? 9z = CONNECTION (6 AWG) | ! | AND GROUND ROD (4/0 AWG)
L T < = =z &= 5 < A
F \BATTERY POS GROUND (#2 AWG) 35 23 o COAX SURGE SUPPRESSOR —— N /
& | CONNECT DIRECTLY TO GROUND BAR 3 - WITH GROUND (%6 ANG) 1P \WAVEGUIDE/COAX
z | sl WAVEGUIDE GROUND KIT
= I COMM RACKS (ISOLATED FROM THE FLOOR) | (GROUND OUTER CONDUCTOR
< | OF COAX)
= RACK GROUND | REFERENCE DRAWINGS
=2 I SUBSTATION STANDARDS-GROUNDING DETAILS_ _ ___ 31 1060
§ GROUNDING PLAN _ _ _ _ _ _ ___ ___ _ _ ___ _ _ 41 7000
S I MICROWAVE TOWER GROUNDING_ _ _ __ _ _ ___ _ _ 41 7001
'S COMMUNICATIONS RACK-LAYOUT & DETAILS_ _ __ __ 41 7004
I

TELIEPHONE BLOCK WITH
SURGE PROTECTION

GROUND WIRE FOR CONTROL BOARDS
_!/////AgiUNDER RAISED FLOORING (4/0 AWG)

LEGEND

@ = 10' GROUND ROD
—— = NO. 4/0 AWG STRANDED BARE COPPER GROUND CABLE
® = ELECTRICAL CONNECTION TO THE GROUND WIRE

o ———————————————— ————————— —— —— — ——— —

C:\Program Files\WapaSoftware\autolisp\p lotstamp.dwg Last Saved By: Debra Denton on 4/5/2007 12:35 PM

Plotted By:denton Mar 09, 20039- 9:32am

IMAGES:

#2 AWG
C Ag;iggﬁ MINOR REVISIONS
— e e l_ ____________________________________________ B E;g7;gi REVISED MASTER GROUND BAR CONNECTION.
I I A X;gf(jéw REVISED BATTERY GROUND CONNECTION.
I hd I UNITED STATES DEPARTMENT OF ENERGY
1 AC PANEL 1 WESTERN AREA POWER ADMINISTRATION
I 1 CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
} } COMMUNICATIONS
| | ) STANDARD
1 L BUILDING GROUNDING

SUBSTATION DETAILS

SYSTEM CONTROL MANAGER

G JUNE 1, 2003 | 41 | 7002
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NOTES

1. GROUNDING PROCEDURES SHALL BE IN ACCORDANCE WITH
STANDARD TIA/EIA 607.
2. EQUIPMENT GROUNDS SHALL BE CONNECTED TO THE GROUND
BAR ON THE RACK. REFER TO DRAWING 41 7004.
3. THE GROUND BARS SHALL BE AT LEAST 1/4-INCH THICK AND
AND 2.5—INCH WIDE. INSULATED MOUNTING SUPPORTS
SHALL BE USED TO ATTACH GROUND BARS TO THE WALL.
4. EACH ROW OF COMMUNICATIONS EQUIPMENT SHALL HAVE AN
INDIVIDUAL GROUND BUS THAT IS ATTACHED TO THE MASTER
GROUND BAR.
5.D0 NOT INSTALL BARE GROUND WIRES IN METALLIC CONDUITS,
RACEWAYS, OR CABLE TRAYS. USE ONLY INSULATED WIRES.
6. THE BUILDING ENTRY GROUND BAR, WAVEGUIDE ENTRY PORT, AND
THE MASTER GROUND BAR CAN BE REPLACED BY A COMPLETE
COPPER_ENTRY PORT, POLYPHASER ENTRANCE PANEL OR EQUAL.
7. CONNECT GROUND WIRES FROM COAXIAL CABLE SURGE SUPPRESSORS
TO THE MASTER GROUND BAR IF PRESENT.
8. LOCATE THE GROUND BARS 6-INCHES BELOW THE WAVEGUIDE
ENTRY PORT.
9. MAINTAIN AT LEAST 6-INCHES BETWEEN ALL GROUND CONDUCTORS AND
DUCTS, I-BEAMS, AND STRUCTURAL STEEL. SUCH METALLIC OBJECTS
SHALL NOT BE USED AS PART OF THE GROUNDING SYSTEM. GROUND
CABLES SHALL NOT BE USED OR SERVE AS A GROUND BAR.
10. CONNECT DOORS, DOORFRAMES, LOUVERS, ELECTRICAL PANELS, HVAC
EQUIPMENT, TRANSFER SWITCHES, CONDUIT, CABLE TRAYS, AND
BATTERY RACKS TO MASTER GROUND BAR OR CHASSIS/FRAME GROUND
BAR THAT IS CONNECTED TO THE MASTER GROUND BAR.
11. ENSURE THAT DISSIMILAR METALS ARE NOT CONNECTED TOGETHER
—_—_,——————,e—ee—ee— e e——, e e e e e — —— ——— —— WITHOUT USING LUGS OR SPLIT BOLTS DESIGNATED FOR THIS
PURPOSE .
12. CONNECT GROUNDING CONDUCTORS USING EXOTHERMIC WELD, PRESSURE
TYPE CRIMP CONNECTORS, BOLTED COMPRESSION CLAMPS, OR SPLIT
BOLT CONNECTORS. CORRECTLY SIZE CONNECTORS TO_ CONDUCTORS.

13. IF A HALO GROUNDING SYSTEM IS PRESENT IN EXISTING BUILDINGS,
IT SHOULD NOT BE DIRECTLY CONNECTED TO THE MASTER GROUND BAR
OR BE USED WITH ANY EQUIPMENT.

RACK GROUND BAR RACK GROUND BUS (#2 AWG) WAVEGUIDE ENTRY PANEL

®
I
I
CONNECTIONS (#6 AWG) (DO NOT CONNECT TO HALO, IF PRESENT) |
N i VASTER GROUND BAR BUILDING ENTRY GROUND BAR
( ( ( \ GROUND BAR CONNECTION — 6'' COPPER STRAPS
” - |

(PREFERRED), 4/0 AWG COPPER CABLE (ACCEPTABLE)
MASTER GROUND ROD

CONNECTION BETWEEN MASTER GROUND BAR
AND GROUND ROD (4/0 AWG)

Lq

CABLE TRAY GROUND
CONNECTION (#6 AWG) — ]

i

[ 1

COAX SURGE SUPPRESSOR“‘*//’
WITH GROUND (#6 AWG)

BATTERY
CHARGER
MISC.
COMMUNICATIONS ¢y
MICROWAVE
RADIO

‘\\\\““‘* BATTERY POS GROUND

(#2 AWG)

EQUIPMENT

AR R X]

|
«//(/ ‘\\\\¥44*WAVEGUIDE/COAX
% e | WAVEGUIDE GROUND KIT
= COMM RACKS (ISOLATED FROM THE FLOOR) | (GROUND OUTER CONDUCTOR
< | OF COAX)
® | REFERENCE DRAWINGS
I SUBSTATION STANDARDS-GROUNDING DETAILS_ _ _ _ 31 1060
GROUNDING PLAN _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ 41 7000
MICROWAVE TOWER GROUNDING _ _ _ _ _ _ _ _ _ _ _ _ 41 7001
I COMMUNICATIONS RACK-LAYOUT & DETAILS_ _ _ _ _ _ 41 7004
I

TEUEPHONE BLOCK WITH
SURGE PROTECTION

LEGEND

10" GROUND ROD
_—— NO. 4/0 AWG STRANDED BARE COPPER GROUND CABLE

ELECTRICAL CONNECTION TO THE GROUND WIRE

®
[}

A79-SEJ SURGE PROTECTOR CONNECTIONS.
A 7/8/03 REVISED BATTERY GROUND CONNECTION.
A79-JGW

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

COMMUNICATIONS

STANDARD

BUILDING GROUNDING

AIR CONDITIONING | | AC / TRANSFER PANEL | | SURGE PROTECTOR|
T

I
I
I
I
I
I
I B 10-1—04 REVISED MASTER GROUND BAR, FRAME, AND
I
I
I
I
I
I
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REMOTE SITE DETAILS

|
I
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Sep 22, 2011- 5:05pm
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GROUND BAR (ITEM 1) \
< #6 MTG LUG — || pld
D) (ITEM 2) b oo ¢
— TO MASTER BUS BAR 19" RACK = 22 3/8
23" RACK = 25 15/16 )
5 19" RACK = 17 1/2
23" RACK = 21 1/2 D)
o —k\ . 1 :
o SEE DETAIL A % VA
o — % e
® — °
CABLE TIE
4 BRACKET \
® — ol (ITEM 3) oo
LEFT SIDE VIEW REAR VIEW
DETAIL A
® OF— o x|
19" RACK = 18 9/32
25" RACK = 22 9/32 9/32 X 1/2 SLOT
2 PLACES
2 15/64 7 SPACES @ 11/16=4 53/64 2 15/64
® @F— = oo ?L
o 1 2\l
L - ) ®) OO0 O0OO0OO0O0O0 0 o
N 1 11/32 el 2eee LY
19" RACK = 19 3/16
23" RACK = 23 3/16
® O——= o o ITEM 1 REFERENCE DRAWINGS
1/4 X 1 COPPER GROUND BAR EQUIPMENT RACK
ANCHORING & GROUNDING DETAILS__________ 41 7005
NOTES
® —— = - 1. wlwl[_)gss NOTED, ALL RACKS ARE 7'-0'* HIGH AND 19"
v 2. RACK FLANGES ARE DRILLED FRONT AND REAR WITH
o EIA STANDARD 1.75" RACK UNIT (RU) HOLE PATTERNS.
° 3. QIAIiLRACKS HAVE FRONT MOUNTED COVERED BASE GUARD
4. SEE BUILDING DRAWINGS FOR FLOOR LAYOUT AND RACK
LOCATION AND DESIGNATION.
5. EQUIPMENT RACKS FROM OTHER MANUFACTURERS CAN BE
B i 456 USED WITH ACCEPTANCE FROM COR.
FOR ANCHORING DETAILS,
SEE DWG 7005
N . N ITEM 2 > S
ka‘ u 5N } ,, ., ‘ +6 MTG LUG CABLE TIE BRACKET A |2725E11 UPDATED MODIFICATIONS
dose Lo WESTERN AREA POWER ADMINISTRATION
SIDE VIEW REAR VIEW CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
COMMUNICATIONS
STANDARD

EQUIPMENT RACK
LAYOUT & DETAILS

DESIONED ¢- WILD APPROVED C.L. CLEMANS

SYSTEM CONTROL MANAGER

Co]  JUNE 1, 2003 ] 41 | 7004
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DUAL SLOTTED PLATE (ITEM 5)

[e—— 1/8" THICK RACK BASE

VIEW A-A
2 11/64
N -
1/8'" THICK RACK BASE 5 1/4 — U NUT (ITEM 8)
: ; WASHER (ITEM 7)
1/8" THICK FIBERGLASS — STEEL WASHER (ITEM 4)
P/0 ANCHOR KIT — SQUARE WASHERS (ITEM 1)
400303 1e COLLAR (ITEM 2)\\\\\\\\\ - !ﬁjjjj -
NYLON SHOULDER WASHER || ~—=f= > L = ‘/ DUAL SLOTTED PLATE (ITEM 5)
(ITEM 3 == ' ' 47| TSOLATION SHEET (ITEM &
J J L in
1a) ) o _#‘ J D N %) \’:f J < N
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SCALE OF INCHES

P70 ANCHOR KIT
#02323-15 (19" RACK)

////6" THICK CONCRETE FLOOR

21732 DIA. —
\% ~

1/4" THICK SQUARE WASHER
ITEM 1

11/32 1D

178" THICK FIBER WASHER
ITEM 2

1

4.‘ 1/8
e’

NYLON SHOULDER WASHER
ITEM 3

45/64 DIA.

1 49/64

178 " THICK STEEL WASHER
ITEM 4

1/2 R
4 PLACES

1" DIA.
{77 @45/64 DIA.
25/32'" DIA.

7/8

6 1/2

8 174

1/4" THICK DUAL SLOTTED PLATE
ITEM 5

0 1 2 3 4 5 6
[ IPEN T S AP A A A I A |

SCALE OF INCHES

1 X 2 3/4
45° OBROUND 4X
TYP.
LN O
> - d <
[(e]
<+ R
M
2 N e @
& N g
N
o
o~
19" RACK = 12 3/16
4 13/16
19" RACK = 21 15/16

ISOLATION SHEET FULL BASE
1/16" THICK FIBERGLASS
ITEM 6

0 3 6 9 12

SCALE OF INCHES

11/8 0.D.
172 1.D.

178" THICK HILTI WASHER
ITEM 7

3/8

r
© st_B

12mm HILTI NUT
ITEM 8

1 2 3 4 5 6
Lotobona by b bana byl

SCALE OF INCHES

REFERENCE DRAWINGS
EQUIPMENT RACK — LAYOUT & DETAILS__ __ _ _ 41 7004

NOTES

1. ANCHOR KIT #02323-15 COMES WITH ANCHOR BOLTS USED
TO MOUNT RACKS ON CONCRETE FLOORS.

2. RACKS MOUNTED ON RAISED FLOORS, USE ISOLATED KIT
#01464-01, HILTI ANCHOR #HSL-I-12M, AND 12MM
THREADED ROD.

3. EQUIVALENT RACKS FROM DIFFERENT MANUFACTURERS CAN
BE USED WITH ACCEPTANCE FROM COR.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

SIERRA NEVADA REGION — FOLSOM, CALIFORNIA

COMMUNICATIONS

STANDARD

EQUIPMENT RACK
ANCHORING & GROUNDING DETAILS

SYSTEM CONTROL MANAGER

Ca|  UUNE 1, 2003 | 41

| 7005
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NOTES!

1. ALL GUY ATTACHMENT HARDWARE TO BE PROPERLY SIZED FOR EACH GUY STRAND
2. GROUNDING ROD IS TO BE AT LEAST 4'-0” AWAY FROM GUY ANCHOR
3. GROUND CLAMPS SHALL BE BRONZE, STAINLESS STEEL OR BRASS

— -
END SLEEVES (TYPD

\

PREFORMS (TYPD

|

THIMBLES (TYPD

GUYLINE GUARDIAN 1/2"? EHS

SAFETY WIRE

TURNBUCKLES
GROUND CLAMP

COPPER WIRE
170 AWG

/

CADWELD CONNECTION

COPPER

GROUNDING ROD £
>2/8" DIA, x 107 LGAA\\\\\\\\

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

COMMUNICATIONS

GUY TOWER GROUNDING
STANDARD
ANCHOR GROUND DETAILS

DESIGNED S: JOHNSON APPROVED C. L. CLEMANS

SYSTEM CONTROL MANAGER

Cae 10-4-04 [ 41 [ 7006
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2 STRANDS NO. 4 COPPER WIRE, LINE POST LINE POST

BRACING POST TOP DIA TWISTED, STAPLED TO POSTS BARBED WIRE, GALVANIZED, 12 1/2-
" GAGE, WITH 4-POINT BARBS (TYP)
4" MIN (SEE NOTE 1) 3-INCH DIA ROUND WOOD /

SEE DETAIL A\ GATE STAY 5'-0" LENGTH SEE DETAIL B NUMBER OF WIRES SAME AS [BRACING POST 3
T

—_ EXISTING FENCE, 4 MINIMUM

1 =\ 40-INCH NO. 9 1/2 GAGE T N
; GALVANIZED WIRE STAYS I
A L = .
)(/ L \ v — /7 o
<] ' =) NiSE / vy
S~ 5 s Bl 5 1
=) e 5 -
§ : / \ 5 o " '
9 o0
AN 51 _Qn 51 _Qn X
= ole = ol
N >l > | val y
b | - 2 u
N RO IUYLL LU, _ > e &
|z 38 ROUND WOOD GATE 2 STRANDS NO. 4 COPPER ¢
) LOCATION ON RIGHT = o :
5l OR LEFT SIDE OPTIONAL J|= STAY 5'-0" LENGTH WIRE, TWISTED, STAPLED ~
TS TO POSTS
- =
" \
NO. 4 COPPER BONDING L |
y WIRE (SEE NOTE 4)
T LI ] 12' 0" MAX |
ai_g" | 16'—0"+ N a—g" =~
FABRICATE SPECIAL LINK TO
JOIN 3/16" CHAIN TO 5/8" BAR
WELD
A #5 GA WIRE - i
CATCH\ | WELD %
< N 5 _VELD YELD No. 11 cA STEEL,
" R : 1" WIDE
\ o A ROUND BAR T T BARBED WIRE
— ] p— C
11_gy | 30
2'-0" NOTES
NO. 4 COPPER WIRE LOOP. TOP gE_ﬁILIgy Cﬁ};ﬁ‘) 1. GATE CONSTRUCTION INCLUDES POSTS AND BRACING.
AND BOTTOM, STAPLE TO POST // -\>\ DETAIL OF GATE CLOSER 2. POSTS AND BRACES SHALL BE PRESSURE-TREATED
\ 3/16", GALVANIZED COIL CHAIN 3. GATE CLOSER SHALL BE GALVANIZED IN ACCORDANCE
N | —DOUBLE NO. 4 COPPER WIRE WITH ASTM DESIGNATION A-153.
LOOPS, STAPLE TO POST 4. INSTALL BOTTOM COPPER BONDING WIRE BETWEEN GATE
== <= POSTS ONLY IF GATE IS WITHIN A FENCE WHICH
N - N . = - 5 CROSSES UNDER OR IS PARALLEL TO AND WITHIN 150
K 3 o~ FEET OF TRANSMISSION LINE CENTERLINE.
(WEAR POINT) 1 5. CONNECT EACH NEW FENCE WIRE TO EXISTING FENCE
4x4 BRACING, MORTISE 1" N YR oRrCR TQ ENGAGE j 4x4 BRACING,MORTISE 1" WIRE FOR ELECTRICAL GROUNDING.
FASTEN WITH 2-40d SPIKES STAPLE FASTEN FENCE WIRE TO o 'chert S E FASTEN WITH 2-40d SPIKES
BONDING WIRE. BONDING WIRE
] 9 GAGE SMOOTH GALV. [
J | J < <
T L ) S
— == —_ NO. 4 COPPER
BONDING WIRE
3 e
DETAIL A DETAIL B
N 10-26-11 MINOR RRVISIONS
A7-KR
M 7-21-10 MINOR REVISIONS.
A7-DH
L 5-15-07 MINOR REVISIONS.
A7-DH

TED STATES DEPARTMENT OF ENERGY

UNT
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

BARBED WIRE GATE
FOR RIGHT—OF-WAY FENCES

CHIEF, TRANSMISSION LINE
STRUCTURAL BRANCH

a] APRIL 25,1994 41 [ 9002
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_ 10'—o" .
CORNER INSULATOR F W
—X—X X X|— X L eHk—X—X— X— X —
E"FEECNTCREIC e X— X —X—X—X—X —X—X—X—X — X — X — X —X —x—p—f
FENCE SIGN LINE POST
INSULATORS
INSULATE GATE
~——ELECTRIC FENCE CHARGER LATCHES ELECTRIC BARBED WIRE FENCE
—X—X— X — X — X —AH >:—Drx—x—x—x—
> I~ P
~—{r X—X—X—X—X—X—X—X—X—X—X X—X—x—Xx— ¢~
= ==
\ / \ /
\ / \ /
\ / \ /
- - NOTE
Il I 1. WHERE SINGLE WIRE FENCES EXIST, FURNISH AND
s — LA INSTALL MATERIALS FOR SINGLE WIRE GATE.
LIST OF MATERIALS
QrY DESIGNATION
4 [ BOLT, "J" TYPE. WITH WING NUT
4 | INSULATOR, CORNER
4 | INSULATOR, LINE POST
2 [ LATCH, GATE INSULATED
2 | POST, ANGLE, 3/4x3/4x7/64 — 4 1/2 FEET HIGH
1 | SIGN, ELECTRIC FENCE, 4x8
20' | WIRE, BARBED, 18-GA GALV STEEL FOR ELEC FENCE
C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
7-13-99 REDRAWN.
B A3-RMC

SUPERSEDES DWG NO. 40-D-5910

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

ELECTRIC BARBED WIRE GATE
FOR RIGHT—OF-WAY FENCES

ELECTRICAL ENGINEERING MANAGER

G| JUNE 24, 1981 | 41 [ 9003
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,/~— NUMBER ON OPPOSITE 0

SIDE OF POLE

(OO—*

DETAIL B 4o DETAIL A

= A O\./ O O\/

AERIAL PATROL MILE MARKER SIGN LOCATION AERIAL PATROL MILE MARKER SIGN LOCATION
H-FRAME STRUCTURE 3-POLE OR SINGLE POLE STRUCTURES
(SEE NOTE 8)

NOTES
1. SIGNS SHALL BE MADE OF NO. 18 U.S. GAGE SHEET
STEEL .
2. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW, FIGURES SHALL BE BLACK.
3. FIGURES SHALL BE OF THE "BLOCK" TYPE, 5-INCHES
HIGH AND 3-INCHES WIDE. BODY LINES SHALL BE
ALUMINUM, ALUMINUM ALLOY 3/4-INCH WIDE.
OR STAINLESS STEEL 4. EACH SIGN SHALL HAVE FOUR FINISHED 1/2-INCH HOLES.
NUMBERS ATTACHED WITH HOLES IN SIGNS SHALL BE FITTED WITH BRASS EYELETS.
GALVANIZED NAILS 5. EACH SIGN SHALL BE 8-INCHES HIGH, WIDTH MAY VARY
AS FOLLOWS:
1/4x1 1/4" FOR THREE DIGIT SIGNS SUCH AS 200, WIDTH SHALL
" o LAG SCREWS BE 17-INCHES;
WITH WASHERS FOR THREE DIGIT SIGNS SUCH AS 100, WIDTH SHALL
BE 15-INCHES;
FOR TWO DIGIT SIGNS SUCH AS 20, WIDTH SHALL BE
13-INCHES;
{ FOR ONE DIGIT SIGNS SUCH AS 2, WIDTH SHALL BE
T ™ 9—INCHES.
6. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
MmN THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.
. ALL FERROUS HARDWARE SHALL BE GALVANIZED.
8. 6-INCH HIGH NUMBERS SHALL BE ATTACHED ONE FOOT
)~ BELOW LOWEST POLE BAND ON RIGHT HAND POLE SIMILAR
L i TO STRUCTURE NUMBER SIGNS.

1172
v
T
1
T

8"
e

51
~

'

1.1/2"
[
N

1
3 3 3 30

8"

AERIAL PATROL MILE MARKER SIGNS D X;ggus |REVISED TITLE BLOCK ONLY.
(ONLY ON FIRST STRUCTURE OF EACH MILE SECTION OF LINE)

C 8-21-95 |REVISED AND REDRAWN.
A2-RMC

DETAIL A (FRONT FACE) SUPERSEDES DWG NO. 40-D-5174

DETAIL B (BACK FACE) UNITED STATES DEPARTMENT OF ENERGY
STRUCTURE NUMBER SIGNS WESTERN AREA POWER ADMINISTRATION
(MOUNT 6 FOOT ABOVE GROUNDLINE) CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
AERIAL PATROL MILE MARKER
AND NUMBER SIGNS

CHIEF, TRANSMISSION LINE BRANCH

F»] AuGusT 21, 1995 | 41 [ 9004
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MATERIAL SPECIFICATIONS
(FOR MILE MARKER SIGNS)

NOTE 6
//_\ /r\ /r\,/ 1. SIGNS SHALL BE MADE OF NO. 16 US GAUGE SHEET
BI OR m or, =3 STEEL .
L/’ \J/ ) 2. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW. FIGURES SHALL BE BLACK.
> R e b BB Lo sl B
6 S . S S
MILE MARKER SIGN VT 1 1/2 INCHES WIDE.
A ROUND FLAT WASHER 4. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
- THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
HEX NUT PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
100
1 [

] >\<
)

o

MILE MARKER SIGN

N

©

A

<]
THREE 5/8#¢x1 1/4" HEX —/
BOLTS FOR HAT TO STEEL
CONNECTION.
SIX 3/88x1 1/4" HEX
BOLTS FOR SIGN TO HAT
CONNECTION

/ M=F LOCKOUT OR PALNUT 5 A'| "FERROUS HARDWARE SHALL BE GALVANIZED.
NOTES

1. FIRST STRUCTURE OF EACH MILE SECTION SHALL BE
SPRING-LOCKWASHER MARKED WITH TWO METAL AERIAL PATROL NUMBER SIGNS,
ONE MOUNTED EACH SIDE OF TOWER AS SHOWN ABOVE.
LOCATION AND MOUNTING DETAILS ARE GENERAL AND MAY
BE MODIFIED TO SUIT LOCAL CONDITIONS.
nlan 2. HOLES FOR MOUNTING HARDWARE SHALL BE 1/16' LARGER
THAN SIZE OF BOLT USED. HOLES IN SIGNS SHALL BE
FURNISHED AND FITTED WITH BRASS EYELETS.
LONGITUDINAL SPACING OF ALL HOLES IN HAT SECTIONS
DETAIL B INCLUDING THOSE FOR HAT SECTIONS TO STEEL
CONNECTIONS SHALL BE THE SAME AS USED FOR SIGNS.
% SIGN MOUNTING HARDWARE 3. WARNING "X SIGN SHALL BE STANDARD UNITED STATES
(SEE NOTE 2) DEPARTMENT OF TRANSPORTATION (DOT) FEDERAL HIGHWAY
SIGN, DESIGNATION W2—1, TURNED ONE-FOURTH OF A

LOCATION AND MOUNTING DETAILS FOR SIGNS ON LATTICE STEEL TOWERS 4 B N BHALL BE STANDARD DOT SIGN
DESIGNATION W1-6.
" 5. BACKGROUND COLOR FOR WARNING SIGNS SHALL BE
6 ENGINEER GRADE YELLOW IN ACCORDANCE WITH ASTM D
3 3 4956. "X'" OR ARROW SHALL BE BLACK.
>l 6. FOR STRUCTURE LOCATIONS AND REQUIRED TYPE OF
WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND
PROFILE DRAWINGS.

3/16"
fe———
7/16¢ HOLES

4

21 _gn
1.1/2" 10 172" 10 172" 1 172"
LU N e 74

e g S
[ 9 5/8 9 5/8 M "M M= 3 1/2" FOR WARNING
S

1172

¢ 6-7/16"4 HOLES 8 57/64" STeN
FOR HORIZONTAL
MOUNTING HAT SECTION
LEGNTH OF HAT SHALL BE SAME AS SIGN REFERENCE DRAWING

AERIAL PATROL WARNING SIGNS
NOTE: SIGN MAY BE MOUNTED EITHER AND MARKER BALL MARKING DIAGRAMS_ _ _ _ _ _ _ 41 9029

HORIZONTALLY AS SHOWN OR

VERTICALLY, AS INDICATED.
SEE NOTE 6.

2 7/8"

11—

3 172"  VERTICAL MOUNTING

5
RN n
Q= X € 4-7/16"% HOLES FOR
=[m| 38"

N 3 1/2"
WARNING ARROW

21 g

L
(z ) —

10 1/2" 1 172" Lt DETAIL X DETAIL Y DETAIL Z
DA w2 2z SEE DETAIL B FOR MOUNTING HARDWARE
1II

R SEE DETAIL X, Y, Z, FOR

11/2" 10 172"
—_—

e

I € 6-7/16"8 HOLES

3 1/8"

| —¢ 6-7/16"2 ALTERNATE MOUNTINGS OF HAT D 7-15-03 REVISED TITLE BLOCK ONLY.
HOLES ATRC

C 11-7-00 REDRAWN, ADDED WARNING SIGNS, NOTES, AND
A3-RMC REFERENCE DRAWING NUMBER.

8 1/2"

B 7-13-99 REDRAWN.
P q A3-RMC

1._2..
7 3/4"
10"

=

SUPERSEDES DWG NO. 40-D-6045

7

210"

SIGN UNITED STATES DEPARTMENT OF ENERGY
olp / \ q WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

8 1/2"

7 .
{ wan | | e |l a2e] i TRANSMISSION LINE STANDARDS

e 720 ﬁ] F LATTICE STEEL TOWERS
NOTE: “L'= 10" FOR SINGLE DIGIT IE ﬂj AERIAL PATROL MILE MARKER
("= 18" FOR TWO DIGITS NUMBER AND WARNING SIGNS

3 1/8"

3/8"

"L''= 26" FOR THREE DIGITS

MILE MARKER SzoNS SECTION A-A et S - oo HPROED ELEERIGAL ENGTVEERTVG WOAGeR

5/8"
—_—

WARNING “'X" %] AucusT 6, 1979 | 41 [ 9005
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G!/

7A\\7DDAH.A

X

ALTERNATE LOCATIONS

FOR NUMBER SIGN

>
- O
20 MIN | 2 o rz
L"f —=
—EL4> — -

1.172"
—_—
SEE NOTE 8

SIGNS SHALL BE LOCATED
NOT LESS THAN 7'-6'" AND
NOT MORE THAN 15'-0" ABOVE
TOP OF CONCRETE FOOTINGS

STRUCTURE

SIGN FASTENING DETAIL

NUMBER SIGN SPECIFICATIONS

™I ROUND FLAT WASHER

M-F LOCKOUT

3/8x1 1/4 HEX
BOLT AND NUT

T

SPRING—LOCKWASHER

DETAIL A

SIGN MOUNTING HARDWARE

LETTERED FACE OF SIGN

NOTES

SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE TOP
OR THE BOTTOM TWO HOLES.
ALL FERROUS HARDWARE SHALL BE GALVANIZED.
SEE DRAWING NO. 41 9027 FOR LOCATION OF SIGNS ON
TUBULAR STEEL STRUCTURES.
SIGNS SHALL BE MADE OF NO. 18 US GAUGE SHEET
STEEL.
FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW. FIGURES SHALL BE BLACK.
FIGURES SHALL BE OF THE '"BLOCK'" TYPE, 3-INCHES
HIGH AND 2-INCHES WIDE. BODY LINES SHALL BE
1/2-INCH WIDE.
EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8-INCH BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.
EACH SIGN SHALL BE 5—INCHES HIGH, WIDTH MAY VARY
AS FOLLOWS:
FOR FOUR DIGIT SIGNS SUCH AS 200-2, WIDTH SHALL
BE 18 1/2-INCHES.
FOR FOUR DIGIT SIGNS SUCH AS 100-2, WIDTH SHALL
BE 17-INCHES.
FOR THREE DIGIT SIGNS SUCH AS 20-2, WIDTH SHALL
BE 15 1/2-INCHES.
FOR TWO DIGIT SIGNS SUCH AS 2-2, WIDTH SHALL BE
12 1/2-INCHES.
THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN INSTITUTE, INC.
TWO SIGNS PER STRUCTURE ONE AHEAD ON LINE AND ONE
BACK.

7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
E 01-29-03 REVISED DRAWING NUMBER IN NOTES AND ADDED NOTE
A7-RNC
7-13-99 REDRAWN.
A3-RMC

SUPERSEDES DWG NO. 40-D-5762

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STRUCTURE NUMBER SIGNS
DETAILS AND LOCATION

ELECTRICAL ENGINEERING MANAGER

| Aucust 6, 1979 | 41 [ 9007
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11/16

2 2
M—F LOCKOUT- TV
= /ROUND FLAT WASHER
<
© O - j
3/8x1 1/4 HEX
BOLT AND NUT
LETTERED FACE OF SIGN
L v ite
WHITE
BLACK LETTERS BACKGROUND SPRING-LOCKWASHER
WHITE OUTLINE ]

"

RED BACKGROUND
— DETAIL A

SIGN MOUNTING HARDWARE

LA\ o] ]
P
L 1] DETALL A
~— BLACK j
BACKGROUND

=EP AWA

UNITED STATES DEPT OF ENERGY
v/ WESTERN AREA POWER e

WHITE LETTERS

SIGN FASTENING DETAIL

11/16

@ ADMINISTRAT IO ®

11/16
Ny

N I\

[l le o o Pl
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NOTES

1. SIGNS SHALL BE MADE OF NO. 16 US GAUGE SHEET
STEEL. HEIGHT AND WIDTH DIMENSIONS MAY VARY FROM
10 TO 12 INCHES AND 14 TO 18 INCHES, RESPECTIVELY.

2. FINISH SHALL BE PORCELAIN ENAMEL.

3. EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8 IN. BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.

4. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

5. SIZE OF LETTERING AND BACKGROUND SHALL BE
PROPORTIONAL TO THOSE SHOWN.

6. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

7. SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE
TOP OR THE BOTTOM TWO HOLES.

ALTERNATE LOCATIONS FOR
DANGER SIGN ON OPPOSITE
FACE OF TOWER

DANGER SIGN ON
OPPOSITE FACE
OF TOWER

DANGER SIGN

SIGNS SHALL BE LOCATED E 7-15-03 |REVISED TITLE BLOCK ONLY.

NOT LESS THAN 7-6 AND A7-DH

NOT MORE THAN 15-0 ABOVE D 10-2-95 |REDRAWN. REVISED TO ADD LOCATION OF SIGNS.
TOP OF CONCRETE FOOTINGS A2-CG

SUPERSEDES DWG NO. 41-9009 & 40-D-4387

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LATTICE TOWERS
DANGER SIGNS
DETAILS AND LOCATIONS

DESIGNED .CHARLIE GARCIA APPROVED DOUG_HANSON

CIVIL ENGINEERING MANAGER

DANGER SIGN LOCATION

A OCTOBER 2, 1995 | 41 [ 9008
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LIST OF MATERIALS

BOG SHOE
NO.
REQD DESCRIPTION

4 BOG SHOE, WOOD, 8x6-0

2 7/8x42 DOUBLE ARMING BOLT

12 4x4x1/4 SQUARE CURVED WASHER

4 3/4x24 DOUBLE ARMING BOLT

6'-0" MIN
BOG ANCHOR
‘ > NO. DESCRIPTION
SRR R AR R R be PRI REGD
2 1 CONCRETE ANCHOR
b 1 ANCHOR ROD, 3/4x8-0
## 4 1 3x3x1/4 CURVED WASHER, GALVANIZED
— 5 M 5 — s 4 #4 REINFORCING BARS PER DETAIL A
1l >
//’TT\\\ Z )
I = z
i (il o s | E > ?
I . s o
k‘ ‘/ © . g
1 4
) L — _
% |- i — A
= ,
,,,,,,,,,,, N e ——————

I ] >
7/86 BOLT 0 \\\\\ ;
6'~0" MIN \‘A NOTES
SEE DETAIL A

1. BOG SHOES SHALL BE PACIFIC COAST DOUGLAS FIR AND
SHALL HAVE A MINIMUM OF 6 FEET IN LENGTH BY 8
INCHES IN DIAMETER AND SHALL HAVE THE SAME
FULL-LENGTH PRESSURE PRESERVATIVE TREATMENT AS

TOP VIEW OF BOG SHOE BOG ANCHOR THAT REQUIRED FOR THE POLES.

2. BOTTOM AND TOP TIMBERS SHALL BE PLACED ON LEVEL
BEARING SURFACES.

3. TREAT ALL FIELD DRILLED HOLES IN ACCORDANCE WITH
THE SPECIFICATIONS.

4. BOG ANCHORS SHALL BE REINFORCED CONCRETE WITH A
MINIMUM SIZE OF 6 FEET IN LENGTH BY 8 INCHES IN
DIAMETER.

5. POLES WITH BOG SHOES OR BOG ANCHORS INSTALLED
SHALL BE TAGGED WITH 24 GAGE, 2 INCHES DIAMETER,
ALUMINUM DISCS. THE DISCS SHALL BE ATTACHED WITH
TWO 2 INCH ALUMINUM TWIST NAILS. ALTERNATE TAGS

10'-0" MAY BE SUBMITTED FOR APPROVAL BY CONTRACTOR. TAGS
SHALL BE MOUNTED APPROXIMATELY 5 FEET ABOVE THE
GROUNDLINE.

6. THE DISCS FOR POLES WITH BOG SHOES SHALL BE
EMBOSSED WITH A BS AND THE DISCS FOR POLES WITH
BOG ANCHORS SHALL BE EMBOSSED WITH A BA ALONG
WITH THE YEAR INSTALLED.

7. GRAVEL SHALL BE PIT-RUN, FREE-DRAINING MATERIAL
WITH A MAXIMUM SIZE OF 2 1/2 INCHES.

X
EXCAVATE AND BACKFILL
WITH EXCAVATED MATERIAL

I AN A AVZS

X

3/4% BOLT
\: SEE NOTE 2 &
= <+

{b

__ T I DETAIL A
|1 |
=) |l |l S
S5 02020 89 895920 302
R e Sdgone Estostosind '
GRAVEL BACKFILL BOTTOM TIMBERS
?B‘A%’EAELSJEIZ’%?SI&LEENE C 2912603 |REVISED TITLE BLOCK ONLY.
O\—/ B 2-7-95 |REVISED AND REDRAWN ON CAE.
A2-RMC
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
BOG SHOE TRANSMISSION LINE STANDARDS
ALUMINUM DISC
(SEE NOTE 5 AND 8) WOOD POLE STRUCTURES

BOG SHOE AND BOG ANCHOR

CHIEF, TRANSMISSION LINE BRANCH

a]  Juy 17, 1980 | 41 [ 9019
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e

Plotted By: lampman
S.

I

1

S

6" MIN INTO
SOLID GROUND

CROSS SECTION
SPACE WATER BARS OF WATER BAR ON &

50 TO 200FT APART

5 HEAD
S - OF S
SLOPE

PLAN VIEW OF ROAD

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

ACCESS ROAD REHABILITATION
WATER BAR CONSTRUCTION

DESIGNED KAREN ROWE ~  approvep DOUG HANSON

CIVIL ENGINEERING
MANAGER

ADECEMBER 31, 1996] 41 9021
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-

SEE DETAIL A
BRACING POST, 7# MIN / GATE POST, 108 MINL BRACING POST, 7¢ MIN
2 STRANDS NO. 4 COPPER - 15/8" 0.D.x18 GAGE MIN \/
\[ WIRE, TWISTED, ﬁ/\ A SEE DETALL 8- 2 STRANDS NO. 4 COPPER

WIRE, TWISTED,
STAPLED TO POSTS STAPLED TO POSTS

/ } ‘ ‘ %l
— \‘jf \ [} =N ST
S
// \ 1

T
CI

51_qgn
1'-0"+, 3 @ 1'-0" OR MATCH

/
i}

(SEE NOTE 7)
SEE NOTE 7

U

EXISTING FENCE

/i

v

44 3
1'-6" MIN

3'-0" MIN

NO. 4 COPPER
BONDING WIRE
(SEE NOTE 9)

4'-0" MIN

8'—Q" 16'=0" 8'—Q"

§9?X§§£LATE € 19x4 DRILL

112"
f——————
/2"

11/2" I 4"

—
— \
112" 14" 3
—_—

"
172"

| i NOTES
! 1. GATE CONSTRUCTION INCLUDES POSTS AND BRACING.
}
/

2. GATE, HARDWARE, AND WIRE SHALL BE ZINC COATED.
3. POSTS AND BRACING SHALL BE PRESSURE—TREATED
TIMBER.
4. CONNECT BONDING WIRE TO TOP AND BOTTOM
BOLT HOOKS AND STAPLE INTERSECTIONS OF FENCE
1/2" 2" 1/2" WIRE AND BONDING WIRE TO GATE POSTS FOR
- ™ -—— ELECTRICAL GROUNDING.
i ¢ 7/166 HOLES 5. DIAMETER OF TUBING SHALL BE APPROXIMATELY
(IN PLATE ONLY)  MAINTAINED WHEN BENDING TOP TWO CORNERS OF

FOR 3/8%x2 LAG OUTSIDE GATE FRAME.
‘ SECTION B-B SCREWS 6. INTERIOR CROSS TUBES SHALL BE MITERED TO OUTSIDE
GATE FRAME.
7. CONNECT EACH NEW FENCE WIRE TQ EXISTING FENCE
WIRE FOR ELECTRICAL GROUNDING.
8. STAPLE INTERSECTIONS OF FENCE WIRE AND COPPER

4 v BONDING WIRE TO GATE POSTS FOR ELECTRICAL
SECTION A-A A T GROUNDING.
SEE NOTE 5 T e 4x4 BRACING 9. INSTALL BOTTOM COPPER BONDING WIRE BETWEEN GATE

w©
o
f

GATE POST, 10'"# MIN

]
I
‘
I
|

1 172"

7]

172"

— + I
=y,
p

(
|
l
l
|
l
1y
il |

\ BAR 3/4#

ﬁ
ﬁ

D

STANDARD WASHERS

3/4¢x16 BOLT HOOK
(SEE NOTE 10)

‘ HEX NUT \
$

MORTISE, FASTEN POSTS ONLY IF GATE IS WITHIN A FENCE WHICH CROSSES
WITH 2-400 SPIKES UNDER OR IS PARALLEL TO AND WITHIN 150 FEET

OF TRANSMISSION LINE CENTERLINE.

10. INSTALL TOP BOLT HOOK POINTING UPWARD OR DOWNWARD,
AS DIRECTED BY THE COR.

STANDARD

WASHER

8-1-05 CHANGED GALVANIZED WIRE TO COPPER AND
A7-DH REVISED NOTES 8, 9, AND 10.

7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

SEE NOTE 6 Af
3't

3/16" 8-26-94 [MINOR REVISIONS.

A2-WCC

~—NO. 4 COPPER BONDING

% —

3-22-94 | ADDED BURIED BONDING WIRE.
A2-WCC |[MINOR REVISIONS.

/ [ ]
-
>

>lwm(lo|lo

WIRE (SEE NOTE 8)

UNITED STATES DEPARTMENT OF ENERGY

> ¢ 3/80 BOLT, HER RN AREA FOER ADMENESTRATGION

4x4 BRACING, I . \

MORTISE, FASTEN Al
WITH 2-40c SPIKES

40

iy
]

1 1/2"R
{ EBAR 1/2¢
NO. 4 COPPER BONDING K /

WIRE (SEE NOTE 4) - /!

NUT, AND LOCKNUT
\ TRANSMISSION LINE STANDARDS
PREFABRICATED TUBULAR STEEL GATE

DETAIL A LWESTERN—FURNISHED

5/16" LINK CHAIN MIN PADLOCK

DESIGNED B:-G. HAGLER APPROVED G-0. THOMAS

3/16'" BENT PL— | pesroNep B.G- HAGLER _ _ _ _ _ pppRovep G.0. THOMAS _ _ _ _ _ _ _
DETAIL B SECTION C-C O B e "

a] JANUARY 23, 1991 41 | 9024




108

21"
112" 10 172" 10 172" 1.172"
2 e e 7%

€ 7,169 HOLES

21"
- - 1
11720 10 1/2" 10 1/2" 1 1/2"
—_—
: 9 5/8" 9 5/8"
s Q.
© D 2
N C g € 7/16% HOLES
o~ " :CI)
~

110"

>

2 7/8"
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& 3/8" NOTES
: Jﬂ 1. WARNING "X'" SIGN SHALL BE STANDARD UNITED STATES

DEPARTMENT OF TRANSPORTATION (DOT) FEDERAL HIGHWAY
SIGN, DESIGNATION W2—1, TURNED ONE-FOURTH OF A
ny TURN TO BECOME AN "X

WARNING ARROW WARNING "X 2. WARNING ARROW SIGN SHALL BE STANDARD DOT SIGN

DESIGNATION W1-6.

SIGNS SHALL BE MADE OF NO. 18 U.S. GAGE SHEET

METAL .

AERIAL PATROL WARNING SIGNS FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND

SHEETING COLOR SHALL BE ENGINEER GRADE YELLOW IN

ACCORDANCE WITH ASTM D 4956-94. X" OR ARROW

SHALL BE BLACK.

5. EACH SIGN SHALL HAVE HOLES FITTED WITH BRASS
EYELETS. FINISHED HOLES SHALL BE LARGE ENOUGH TO
TAKE 3/8-INCH BOLTS.

6. MOUNTING PLATES SHALL CONFORM TO ASTM A 36.

7. ALL ATTACHMENT HARDWARE SHALL BE GALVANIZED.

8. HOLES THROUGH CROSSARM SHALL BE FIELD DRILLED 1/8

WARNING SICN INCH LARGER THAN BOLT DIAMETER.

A PL 1/8x2-0x2-0 / 1/9%4 LAG SCREW 9. CLEARANCE SHALL BE MAINTAINED BETWEEN AERIAL

w
D

S
B

i

DETAIL A
na —

\
AN /
~§—

(FOR WARNING SIGN "X'*) WARNING SIGNS AND ALL GUYS AND GROUNDING HARDWARE.
|'> PL 1/8x2-0x2-0 3x3x1/4 STEEL ANGLE 10. FOR STRUCTURE LOCATIONS AND REQUIRED TYPE OF

(FOR WARNING ARROW) WITH 9/16" HOLE WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND
|_:_| PROFILE DRAWINGS.

g
%

IR REFERENCE DRAWING

AERIAL PATROL WARNING SIGNS AND

3/8x5 MACHINE BOLT
W/LOCKNUT AND 2 WASHERS MARKER BALL MARKING DIAGRAMS_ _ _ _ _ _ __ _ 41 9029

e
X

===

SECTION A-A
H-FRAME STRUCTURE

S 3/8xREQD LENGTH
MACHINE BOLT, NUT
AND LOCKNUT

1'—0" BELOW =
% LOWEST
POLE BAND CURVED WASHER FLAT WASHER

C Z;wggus REVISED TITLE BLOCK ONLY.
AERIAL PHOTO
- PL 1/8x2-0x2-0 7
f (FOR WARNING "X') HEX NUT WARNING SIGN B ;;7;M80 ADDED REFERENCE DRAWING
PL 1/8x2-0x1-0 17—
‘ (FOR WARNING ARROW) LOCKNUT ROUND WASHER A 1A1271R7Mcgs UPDATED SIGN DETAILS TO NEW STANDARD
UNITED STATES DEPARTMENT OF ENERGY
&zf:%:—%\ WESTERN AREA POWER ADMINISTRATION
WARNING SIGN 38t 12 CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
i MACHINE BOLT HOUNTING PLATE TRANSMISSION LINE STANDARDS
O WOOD POLE STRUCTURES
3-POLE STRUCTURE ~ AERIAL PATROL WARNING SIGNS
(SIMILAR FOR 1-POLE STRUCTURES) SECTION B-8 DETAIL A DETAILS AND LOCATIONS
DESIGNED K- ROWE APPROVED ROSS CLARK _ _
CHIEF, TRANSMISSION LINE BRANCH
a] AUGUST 21, 1995 | 41 [ 9026
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—
- 4 1/4"

ol o1
Sazw | T
M

11-5 1/4"

4 174"
1.374"
e 7%

T 7/16"# HOLES

‘ k\\fPL 1/74"x1'-0"'x1'-5 1/4"
|

5/8"¢ BOLTS, NUTS,

L 2 1/2x2 1/2x5/16x0-8

€ 11/16"# HOLES FOR
WASHERS, AND LOCKNUT

TOP OF POLE

AERTAL PATROL MILE MARKER SIGN MOUNTING PLATE

- |
; |
g \
T
'e)

1 172" 4

3'-8 3/4"

Nov 04, 2010- 2:47pm

A
Wl
|

]

;
|

°

2 1/8"
>

2'-7 172"

9

2 1/8"
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1 172"
fe—————

112"
—_—

1.1/2"
-

3-DIGIT MILE NUMBER

STRUCTURE NUMBER SIGNS, LETTER DIMENSIONS, AND BACKER PLATES
(NOTE 11)

1/4" BENT PL
F—F [ & é***?** 'y
) -
Ll Ly
' =
%
: f
Z /\
s
= 4“
e}
F—
B $***€}’* 'y
!

—11/16'"¢ HOLES FOR 5/8"# BOLTS

4 174"

3 1/8"

119

T e

— |
3 3/4" ™ LT 3 3/4"
\
|
\

-
P
I
3 1/8"

g1 _on

" 7 3/4" i
L,

]

2'-11 374"

| |
|
T
0-—— -6 ———-6-——or HLes
| |
| | |

—11/16'"¢ HOLES FOR 5/8"#¢ BOLTS —

1-AND 2-DIGIT MILE NUMBERS

- *
L 1 |
‘ ! } {L— ‘ € 7/16m ¢ 7/16"s
————te—L—o —- f¢~r—‘@ HOLES -
s T s RERR AR | |
R | i | S ] L S |
K I I —
| ‘ | | |
¢ 1/4" RING t e 1<¢ 14 RING
FILLS FILLS
1-DIGIT MILE NUMBER 2-DIGIT MILE NUMBER 3-DIGIT MILE NUMBER
AERIAL PATROL MILE MARKER SIGNS
~ A AERIAL PATROL
CLEAR MILE MARKER SIGNS
N, —BACKER PLATE ;—;
STRUCTURE
STEEL POLE NUMBER SIGN
SHAFT\ 3/8"8 BOLT, NUT,
[[@ WASHERS, AND LOCKNUT\Q m
5/8"¢ BOLT, NUT, |~ MOUNTING PLATE
WASHERS, AND LOCKNUT
n — - ‘
o SECTION A-A
% ‘ | STRUCTURE NUMBER SIGN AERIAL PATROL MILE MARKER SIGN
> | | 7" ATTACHMENT DETAILS
o~
| | 1 172" 40 1 172"
**‘T****ﬁ‘”[v " BENT PL ;
| | ; ! ‘ on o &
P9 o $777$77 ) vz ol 2"
5 > N
N
- © o q ©
=
= ] o o\ o/ ¢
m & LETTERING TO BE CENTERED HORIZONTALLY
- AND VERTICALLY
:\2 AERIAL PATROL MILE MARKER
- F SIGN LETTER DIMENSIONS
N 5
~ 0 %
0 ~ ] =
o~
=
) o .
i 2
g
3
&
e
» B
. . T
< N o
~N 1 —
oot [

%
STRUCTURE NUMBER
SIGN LOCATION

(NOT TO SCALE)

NOTES

SIGN SHALL BE NO 18 U.S. GAGE SHEET STEEL.

2. FINISH FOR SIGN SHALL BE PORCELAIN ENAMEL.
BACKGROUND COLOR SHALL BE YELLOW AND FIGURES
SHALL BE BLACK.

3. PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH THE
RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI: S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

4. FIGURES SHALL BE "BLOCK'" TYPE.

5. HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH
BRASS EYELETS.

6. AERIAL PATROL MILE MARKER SIGN MOUNTING PLATES
AND ANGLES WELDED TO GALVANIZED STEEL POLES SHALL
CONFORM TO ASTM A 36 AND SHALL BE GALVANIZED.

7. ANGLE WELDED TO WEATHERING STEEL POLES SHALL
CONFORM TO ASTM A 242 OR ASTM A 588.

8. STRUCTURE NUMBER SIGN BACKER PLATES SHALL BE THE
SAME TYPE OF MATERIAL AND FINISH AS THE STEEL
POLE.

9. INSTALL TWO AERIAL PATROL MILE MARKER SIGNS ON
THE FIRST STRUCTURE OF EACH MILE SECTION.
MOUNTING PLATE SHALL BE PERPENDICULAR TO THE
DIRECTION OF THE TRANSMISSION LINE. MOUNT SIGNS
BACK-TO—BACK ON MOUNTING PLATE. LOCATION AND
MOUNTING DETAILS MAY BE VARIED SLIGHTLY TO SUIT
CONDITIONS.

10. INSTALL STRUCTURE NUMBER SIGNS ON BOTH THE AHEAD
AND BACK SPAN SIDE OF EACH STRUCTURE.

11. FOR STRUCTURE NUMBER SIGNS REQUIRING 5 DIGITS;
E.G., 135/2A, DIMENSIONS FOR FIGURES SHALL BE
4" WIDE BY 6 174" HIGH IN LIEU OF 4" WIDE BY 8"
HIGH. 5-DIGIT SIGN DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE 3-DIGIT MILE NUMBER DETAIL.

-

08-08-07 ADDED 2-DIGIT MILE NUMBER HOLES TO 3-DIGIT
A7-BGH MILE NUMBER BACKER PLATE.

12-13-05 REVISED STRUCTURE NUMBER SIGN BACKER PLATES
A7-BGH AND NOTES.

7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

11-30-01 CLARIFIED NOTE 8, ADDED NOTE 10.
A7-BH

>o(O|O(m

12-15-95[REVISED MOUNTING PLATE DETAILS AND NOTES. ADD
A2-RMC STRUCTURE NUMBER SIGN ATTACHMENT DETAIL.

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STEEL POLE STRUCTURES
AERIAL PATROL MILE MARKER
AND NUMBER SIGNS

CHIEF, TRANSMISSION LINE BRANCH

C

A AUGUST 30, 1995 | 41

| 9027
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21—

21 _Q"

1.172" 10 172" 10 172"
—_—

I R

1.172"

—& 7/16"# HOLES

R
>

10 1/2"

—
9 5/8" 9 5/8"

10 172"

1.172"
"=

€ 7/16"¢ HOLES

10"

210"

38"

5/8"
27

WARNING ARROW

: SIGN MAY BE MOUNTED EITHER
HORIZONTALLY OR VERTICALLY,
SEE NOTE 8.

WARNING ''X"
AERIAL PATROL WARNING SIGNS
2'-0"
1172 10 172" __ 10 172" 1172
4 174"
© ! ‘ 4 v
S IR yoo
2 3 3/4" . 3 3/4"
\ T \ 1 172" 10 1/2" 10 1/2" 1172
SRR =
B _ | !
S 1 L 1 i 1 i 1 e | | 4174
E L +— L = z 3 374" - 5 34"
AR Tttt T ] - 5= o~
N f———fe————f[——& 7/16'% HoLES — * —
v - | | | ‘b“T
: | | | t |
77”47777J7777HL\PL 1/4x24x27 1/4 P N .
4 ' 1 - i—ﬂtq € 7/16"% HOLES
3 T—— 1 —¢l— 3

1.1/16"

|
30| 30 1
e
8"
WARNING ''X"

€ 11/16"2 HOLES FOR

5/8'"4 BOLTS, NUTS
AND LOCKNUTS (TYP)

\ PL 1/4x24x15 1/4

HORIZONTAL WARNING ARROW

AERIAL PATROL WARNING SIGN
MOUNTING PLATES

ROUND WASHER

3/8"# BOLT

AERIAL PATROL
WARNING SIGN

MOUNTING PLATE—7

/.

HEX NUT

M—F LOCKNUT
OR PALNUT

1)

Lo

/\;,

) =

\\¥*ROUND WASHER

ATTACHMENT DETAIL

2'-3 1/4"

1.1/16"

VERTICAL WARNING ARROW

€ 7/16"¢ HOLES

DIRECTION OF

BACK SPAN SIDE‘\\\

L 2 1/2x2 1/2x5/16x0-8&

1o
1 172" 9" 1 172"
- —_— e
g 1 374" i 8 172" i 1 3/4"
— | |
| !
EENIN I PL 1/4x12x27 1/4
. A ! | /
SvEn
el . “ T
Nl |
N [ A T
I
™= 1
———H-———+
\ M -

TRANSMISSION LINE

SIDE VIEW

//*AHEAD SPAN SIDE

(TYPICAL)

NOTES

1. WARNING "X' SIGN SHALL BE STANDARD UNITED STATES
DEPARTMENT OF TRANSPORTATION (DOT) FEDERAL
HIGHWAY SIGN, DESIGNATION W2-1, TURNED ONE-FOURTH
OF A TURN TO BECOME AN "'X'.

2. WARNING ARROW SIGN SHALL BE STANDARD DOT SIGN
DESIGNATION W1-6.

3. SIGNS SHALL BE NO. 18 U.S. GAGE SHEET STEEL.

4. FINISH FOR SIGNS SHALL BE PORCELAIN ENAMEL.
BACKGROUND COLOR SHALL BE ENGINEER GRADE YELLOW
IN ACCORDANCE WITH ASTM D 4956. '"X'' OR ARROW
SHALL BE BLACK.

5. HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH
BRASS EYELETS. FINISHED HOLES SHALL BE LARGE
ENOUGH TO TAKE 3/8'" BOLT.

6. MOUNTING PLATES SHALL CONFORM TO ASTM A36, AND
SHALL BE PERPENDICULAR TO THE DIRECTION OF
TRANSMISSION LINE.

7. ALL ATTACHMENT HARDWARE SHALL BE GALVANIZED;
EXCEPT ANGLES WELDED TO WEATHERING STEEL
STRUCTURES SHALL CONFORM TO ASTM A242 OR ASTM
A588.

8. FOR STRUCTURE LOCATIONS AND REQUIRED TYPE OF
WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND
PROFILE DRAWINGS.

REFERENCE DRAWING

AERIAL PATROL WARNING SIGNS AND

MARKER BALL MARKING DIAGRAMS _ _ _ _ _ _ _¢ 41 9029

D | 4522500 ADDED HOLES FOR AERIAL PATROL MILE MARKER

A7-BGH SIGNS TO MOUNTING PLATES
C|751508 REVISED TITLE BLOCK ONLY.

A7-RC
B|11-20-01 REVISED NOTE 6.

A7-BH
Al11-7-00 ADDED REFERENCE DRAWING

A3-RMC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STEEL POLE STRUCTURES
AERIAL PATROL WARNING SIGNS
DETAILS AND LOCATIONS

CHIEF, TRANSMISSION LINE BRANCH

a| DECEMBER 15, 1995 [

41 [ 9028
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OVER-CROSSING OGW

MARKER BALL

36" STANDARD SIZE

BLACK WARNING ARROW ON
YELLOW BACKGROUND 12x24
STANDARD SIZE (PLACED

TOWER

TRANSMISSION LINE HAZARD
MARKING SYSTEM

. GENERAL:
DOE_ORDER 5480.13A, 10.1., DATED 2-23-93, REQUIRES

THAT DOE AND COVERED CONTRACTOR ORGANIZATIONS THAT
CONDUCT POWERLINE PATROLS AT ALTITUDES OF LESS

TRANSMISSION LINE HAZARD
MARKING SYSTEM(CONT)

. TRANSMISSION LINE WARNING SIGNS AND

MARKER BALLS:
HAZARDS ALONG WESTERN'S TRANSMISSION LINE PATROL
ROUTES SHALL BE MARKED WITH WARNING SIGNS AND
MARKER BALLS AS SHOWN ON THIS DRAWING.
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ADVISORY CIRCULARS SHOULD BE USED TO THE EXTENT OVER CROSSINGS SHALL BE IDENTIFIED WITH A
POSSIBLE IN AIRCRAFT AND FACILITY OPERATIONS. FAA COMBINATION OF ONE WARNING ARROW SIGN AND ONE
at r\ ADVISORY CIRCULAR AC 70/7460-1H DESCRIBES FAA MARKER BALL IN EACH APPROACH DIRECTION.(MARKING
9 STANDARDS FOR MARKING AND LIGHTING STRUCTURES TO DIAGRAM A)

OVER-CROSSING OGW

BLACK WARNING ARROW ON
YELLOW BACKGROUND 12x24
STANDARD SIZE (PLACED
VERTICALLY ON TOP OF

ORANGE MARKER BALL
36'" STANDARD SIZE
AT FLIGHT LEVEL HEIGHT

PROMOTE AVIATION SAFETY.

THE FOLLOWING TRANSMISSION LINE MARKING SYSTEM
UTILIZES, TO THE MAXIMUM EXTENT POSSIBLE, THE
SAFETY STANDARDS DESCRIBED IN ADVISORY CIRCULAR AC
70/7460-1H AND IS INTENDED TO PROVIDE WESTERN

WARNING ARROW SIGNS, TO IDENTIFY UPCOMING
HAZARDS, SHALL BE LOCATED NOT LESS THAN 500 FEET
FROM THE OVER-CROSSING. THE ARROW SIGNS SHALL BE
ATTACHED DIRECTLY TO THE TOP OF THE STRUCTURES.

MARKER BALLS, USED TO MARK THE OVER-CROSSING
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NOTES

1. "X'" DIMENSION SHALL BE MINIMUM REQUIRED TO
INSTALL TOP REMOVABLE CLIMBING RUNG SECTION.

2. DISTANCE FROM STEPS TO FACE OF POLE SHAFTS SHALL
BE THE SAME FOR FIXED AND REMOVABLE CLIMBING
RUNG SECTIONS.

3. PROVIDE LADDER BRACKETS ON DAVIT ARMS LONGER
THAN 3'-0", AS SHOWN ON DRAWING 43 2210.

4. FOR VERTICAL COMPONENT OF INSULATOR LENGTH, "Z",
SEE SPECIFICATIONS.
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6. FOR STRUCTURES WITH CONDUCTOR AND GROUND WIRE
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NOTES

1. "X'" DIMENSION SHALL BE MINIMUM REQUIRED TO
INSTALL TOP REMOVABLE CLIMBING RUNG SECTION.

2. DISTANCE FROM STEPS TO FACE OF POLE SHAFTS SHALL
BE THE SAME FOR FIXED AND REMOVABLE CLIMBING
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BELT LOOPS 2. WELDS TO ATTACH MAINTENANCE PROVISIONS TO

¢ VERTICAL STRUCTURES SHALL DEVELOP THE ULTIMATE TENSILE

19 BELT LOOPS STRENGTH OF THE ATTACHED PART.

3. DISTANCE FROM STEPS TO FACE OF POLE SHAFTS
SHALL BE THE SAME FOR FIXED CLIMBING RUNG
SECTIONS AND REMOVABLE CLIMBING RUNG SECTIONS.

4. PROVIDE ONE BELT LOOP ABOVE EACH RING CLIP.

FIXED CLIMBING RUNG SECTIONS LOCATED ACROSS

SLIP JOINTS SHALL BE DESIGNED TO ACCOMMODATE

VERTICAL MOVEMENT OF THE SLIP JOINTS.

6. FIXED CLIMBING RUNG SECTIONS SHALL BE SPLICED
TOGETHER TO FORM A CONTINUOUS CENTER SUPPORT
FOR THE FULL HEIGHT OF THE STRUCTURE. SPLICES
SHALL BE DESIGNED TO ENSURE FULL STRUCTURAL

41 —Q"
o

410"

LADDER BRACKET PLAN ¢ RING CONTINUITY OF THE CENTER SUPPORT.
\on CLIPS 7. TOP OR BOTTOM CANTILEVERED EXTENSIONS OF FIXED
FOR DAVIT ARMS LONGER THAN 3'-0 e £ € RING CLIMBING RUNG SECTIONS SHALL NOT EXTEND MORE
[ CLIPS THAN 2 FEET BEYOND THE NEAREST CLIP.
7/16" R N A 8. FOR WEATHERING-STEEL STRUCTURES, AFTER
A INSTALLING FIXED AND INCLINED CLIMBING RUNG
3/48 SECTIONS WITH BOLTS, NUTS, AND LOCKNUTS, SPOT
\ FACE A OR D 3/16" PL SECTION A-A SECTEOWN;B 5 WELD THE RUNG SECTION MOUNTING PLATES TO THE
. - CLIPS ON THE POLE SHAFTS. WELDING SHALL BE
POLE DIAMETER > 36" © ! SUFFICIENT TO PROVIDE ELECTRICAL CONTINUITY
S| = < 3 ! U M BETWEEN CLIMBING RUNG SECTIONS AND THE POLE
SYMMETRICAL ABOUT €& = 8 1/2" SHAFT.
" ~ 8 1/2" i 9. ALTERNATIVE METHODS FOR ATTACHING FIXED AND
I ¢ D s INCLINED CLIMBING RUNG SECTIONS MAY BE
%ﬁ 1050 f,Ei,i,i,i,i,Hﬁ, SUBMITTED FOR APPROVAL.
2 1/16" L \
- " " R
1/ i$ : i ¢ D e
RING CLIP | " ri
% : PRSI | ' ) N RING CLIP o H
=] Eo% LOCATION ,', 0 §
Y o
3" CLEAR T T
. o»@?\ 2 = i "
t | 'b‘ m
T FACE A AND D WORK RING
POLE DIAMETER < 36" REFERENCE DRAWINGS
. MAINTENANCE PROVISIONS—
TYPICAL BELT LOOP WORK RING __ __ _ _ __ ____ _______ . 43 2203
AND WORK RING PLANS N OUTLINES _ _ _ _ 2206 THRU 2209
(NOTE 4) CLEARANCE FOR HAND 0P OR BOTTON STEP
AND BELT LOOPS REMOVABLE CLIMBING RING SECTION
4 o -
1 1/2x1 1/2x11 GAUGE TUBE \ 1 1/2x1 1/2x11 GAUGE TUBE E}, B
/ _ | i
|
% 7 I | NOTE 8
.
o 11/2" - ——| | | V@
g 5/8" | 3/8" eEle — iy
6" CLEAR A /4" PL/
= Q A
N " SLOTS FOR 5/88 |
: 6" CLEAR ¢ DRILL AND TAP
& -+ R | BOLTS, NUTS, AND
T * =D FOR 3/8¢ STD HEX ; ’ 7
- FOR 38 LOCKNUTS L_,
S DETAIL B
= DETAIL A DETAIL C (smviarm

2¢ MIN

5'-0" MAX BETWEEN CLIPS
w
N
N
®
5'-0"" MAX BETWEEN CLIPS

POLE DIAMETER > 36" - H|1z-22-05 REVISED LADDER BRACKET PLAN.
a A7-8H
g/I\ll\)lE(Ié())OcP)E (S)_bII_RBé¥LIJ‘RI'EARM ; = /1 G Z;lggos REVISED TITLE BLOCK ONLY.
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A 1 S| —t - i TRANSMISSION LINE
. | ] Il STRUCTURE STANDARDS
T vETATL C o) T Phia STEEL POLE STRUCTURES
a ‘ D DETAIL B / 174" PL Q‘A MAINTENANCE PROVISIONS - DETAILS
POLE DIAM%TER < 36" FIXED CLIMBING CLIP FOR REMOVABLE CLIP FOR FIXED AND INCLINED
RUNG SECTION INCLINED CLIMBING CLIMBING RUNG SECTIONS CLIMBING RUNG SECTIONS T T CIVIL ENGINEERING WANAGER
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12'-0" MAX

10'=0" MIN
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[} -

NJ

[}
FAL- \ XSLOPE_10% MAX
% \
? <J \\SHOULDER REQUIRED WHEN
. B SURFACING IS USED C
~N
NOTE:

% GRADES UP TO 15% MAY BE USED FOR
SHORT DISTANCES NOT TO EXCEED
200'-0" IN LENGTH WHEN APPROVED.

WIDTH CURVES

ACCESS ROADS

SURFACING IF USED
SLOPE 10% MAX

—2 T 0

taég“g%%\% D;;);n““;%é“: PERE Y-S RSN ‘
\\ ‘(%W : 830070 a%oa%m*
S NS & &
SLOPE GRADE 8% MAX ON
SWITCHBACKS WHEN APPROVED.
SECTION A-A
EXISTING GROUND
10'-0"" MINIMUM
- 12'-0"" MAXIMUM
A\
11/2
o _MAX
AN 1
MAX
\|‘
\%%B SURFACING IF USED
AN
Bees ‘ AN
A\ A\
NOTE: I

CUT SLOPE IN ROCK 3/4:1
OR STEEPER WHEN DIRECTED.

SECTION B-B

SURFACING IF USED

I 53000

000003

N S\ KX

S UNITED STATES DEPARTMENT OF ENERGY
P MAX " WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
21172 EXISTING GROUND

L ACCESS ROAD STANDARDS
ACCESS ROADS
SECTION C-C GENERAL REQUIREMENTS

///

DESIGNED DOUG HANSON _ _ _ _ APPROVED DOUG HANSON __ __ _ _ __ _
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NOTE 2 NOTE 2

NOTE 1

NOTE 1
NOTE 2 NOTE 2

NOTE 1 NOTE 1

[W[ ' NOTES
4 | 1. ANTI PERCH DEVICES FOR STEEL POLE DAVIT ARMS

SHALL BE BLACK POLYETHYLENE WITH UV STABILIZER
AND CONICAL IN SHAPE APPROXIMATELY 6' TALL.
NOTE 1 PERMANENTLY ATTACH THE DEVICES TO THE TOPS OF
ALL OVERHEAD GROUNDWIRE AND CONDUCTOR DAVIT

ARMS AND CROSSARMS WITH STAINLESS STEEL STRAPS.
ANTI PERCH DEVICES SHALL COVER THE ENTIRE

LENGTH OF THE ARMS AND SHALL BE EQUAL TO: ZENA
PERCH PREVENTER MANUFACTURED BY ZENA OF PROMMEL

ENTERPRISES INC., 12551 174TH COURT N.,

JUPITER. FL 33478.
2. ANTI PERCH DEVICES FOR THE POLE TOPS SHALL BE

BLACK POLYETHYLENE WITH UV STABILIZER AND SHALL
= m] BE CONE-SHAPED APPROXIMATELY 17" TALL.
PERMANENTLY ATTACH THE DEVICES TO ALL POLE TOPS
WITH STAINLESS STEEL STRAPS OR BOLTS. DEVICES
SHALL BE EQUAL TO: ZENA CONE MANUFACTURED BY
ZENA OF PROMMEL ENTERPRISES INC., 12551 174TH
COURT N., JUPITER. FL 33478.

EXCEPTION: ANTI PERCH DEVICES FOR THE POLE
TOPS ARE NOT REQUIRED ON STRUCTURES WITH AERIAL
PATROL MILE MARKER OR WARNING SIGNS MOUNTED TO
POLE TOPS.

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATIOQ

CORPORATE SERVICES OFF ICE ~ LAKEWGOD, COLORAD

STRUCTURE STANDARDS

STEEL POLE STRUCTURES
SINGLE POLE STRUCTURE SINGLE POLE STRUCTURE H-FRAME STRUCTURE ANTI PERCH PROVISIONS

WITH DAVIT ARMS WITHOUT DAVIT ARMS (Y=TYPE STRUCTURE SIMILAR)

CIVIL ENGINEERING MANAGER
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