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SLD (Single Line Diagram) Gardu Induk Bantul 150 kV
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Jarak Bebas Minimum Horizontal dari Sumbu Vertikal Menara/Tiang pada SUTT, SUTET, dan SUTTAS

Tabel b.

Jarak Bebas Minimum Horizontal dari Sumbu Vertikal Menara/Tiang pada SUTT, SUTET, dan SUTTAS

Jarak dari Sumbu

Jarak Horizontal

Jarak Bebas Impuls Petir
(untuk SUTT dan SUTTAS)

—

Vertikal Menara/Tiang Akibat Ayunan Total
No. Saluran Udara ke KonLduktor Koncglktor astfu?t;i;aﬁlgffl:‘;w;ﬁ L +( H) + 1 Peml{)[l:jatan
I m,

1. SUTT 66 kV Tiang Baja 1,80 1,37 0,63 3,80 4,00
2. SUTT 66 kV Tiang Beton 1,80 0,68 0,63 3,11 4,00
3. SUTT 66 kV Menara 3,00 2,74 0,63 6,37 7,00
4. SUTT 150 kV Tiang Baja 2,25 2,05 1,50 5,80 6,00
S. SUTT 150 kV Tiang Beton 2,25 0,86 1,50 4,61 5,00
6. SUTT 150 kV Menara 4,20 3,76 1,50 9,46 10,00
7. SUTET 275 kV Sirkit Ganda 5,80 5,13 1,80 12,73 13,00
8. SUTET 500 kV Sirkit Tunggal 12,00 6,16 3,10 21,26 22,00
9. SUTET 500 kV Sirkit Ganda 7,30 6,16 3,10 16,56 17,00
10. | SUTTAS 250 kV 7,40 4,30 1,70 13,40 14,00
11. | SUTTAS 500 kV 9,00 5,30 3,30 17,60 18,00
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DFR (Digital Fault Recorder) Gardu Induk Bantul - Klaten 2
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ACSR

Aluminium Conductor Galvanized Steel Reinforced

Standard Specification : SPLN 41-7 : 1981 oo
Galvanized ‘ \\\
Steel /
Aluminium

|

Technical Properties

s oW CSenmea  SEOC EEX Closled peggance  Surent S
Al GSW Al GSW Diameter Conductor Load atl\igx.c Capacity * per Reel

mm? No./mm No./mm mm?2 mm? mm kg/km kN Ohm/km A m
16/2.5 6/1.80 1/1.80 15.3 2.5 5.40 62 6.0 1.879 109 2,000

25/4 6/2.25 1/2.25 23.9 4.0 6.75 96 9.2 1.203 144 2,000

35/6 6/2.70 1/2.70 34.4 5.7 8.10 139 12.7 0.8353 182 2,000
44/32 14 /2.00 7/2.40 44.0 31.7 11.20 248 43.0 0.6533 225 2,000

50/8 6/3.20 1/3.20 48.3 8.0 9.60 195 171 0.5946 226 2,000
50/30 12/2.33 7/2.33 51.2 29.8 11.65 375 43.8 0.5644 245 2,000
70/12 26/1.85 7/1.44 69.9 11.4 11.72 282 26.8 0.4130 287 2,000
95/15 26/215 7/1.67 94.4 15.3 13.61 380 35.8 0.3053 348 2,000
95/55 12 /3.20 7 /3.20 96.5 56.3 16.00 707 79.4 0.2992 368 2,000
105/75 14/3.10 19/225 105.7 75.5 17.45 594 108.5 0.2719 395 2,000
120/20 26/2.44 7/1.90 121.6 19.8 15.46 491 45.7 0.2374 409 2,000
120/70 12/3.60 7/3.60 1221 71.3 18.00 895 100.0 0.2364 428 2,000
125/30 30/2.33 7/2.33 127.9 29.8 16.31 587 57.6 0.2259 425 2,000
150/25 26/270 7/2.10 148.9 24.2 17.10 601 55.3 0.1939 465 2,000
170/40 30/2.70 7/2.70 171.8 40.1 18.90 788 76.8 0.1682 514 2,000
185/30 26/3.00 7/2.33 183.8 29.8 18.99 741 66.2 0.1571 533 2,000
210/35 26/3.20 7/2.49 209.1 34.1 20.27 844 74.9 0.1380 579 2,000
210/50 30/3.00 7 /3.00 2121 49.5 21.00 973 93.9 0.1363 588 2,000
230/30 24 /3.50 7/2.33 230.9 298 20.99 870 731 0.1249 614 2,000
240/40 26 /3.45 7/2.68 243.1 39.5 21.84 980 86.4 0.1183 638 2,000
265/35 24/374 771249 263.7 34.1 22.43 994 83.1 0.1094 669 2,000
300/50 26 /3.88 7 /3.00 307.4 49.5 24.52 1,236 107.0 0.09390 736 2,000
305/40 54/268 7/2.68 304.6 39.5 24.12 1,151 99.4 0.09490 733 2,000
340/30 48 / 3.00 7/2.33 339.3 29.8 24.99 1,169 92.9 0.08539 780 2,000
360/50 54/3.00 7/3.00 381.7 49.5 27.00 1,442 123.1 0.07573 846 2,000
385/33 48 / 3.20 7/2.49 386.0 341 26.67 1,331 104.8 0.07432 851 2,000
435/55 54/320 7/3.20 434.3 56.3 28.80 1,640 136.5 0.06656 918 2,000
430/40 43/ 3.45 7/2.68 402.0 39.5 28.74 1,417 120.8 0.07207 883 2,000

“Note:  ampient temperature - 850G Conductivity of Al - 61% IACS
wind velocity : 0.6 m/sec Solar absorbtion coefficient 105
Continuous operating temperature of conductor 1 80°C Emissivity with respect to black body 0.6
PER.05/MEN/1996 lﬁnga:!'&g’g:}(
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Technical Properties

Number / Diameter Calculated Cross DC

: . Approx. Approx. Calculated . Current Standard
Size o Wire Section Area Overall Weight of Breaking ReS|staon °9 Carrying Length
\ at 20 °C e
Al GSW Al GSW Diameter Conductor Load Max Capacity per Reel
mm? No./mm No./mm mm? mm? mm kg/km kN Ohm/km A m
490/65 54/3.40 7/3.40 490.3 63.6 30.60 1,852 153.1 0.05896 991 2,000
493/35 43/3.74 7/3.48 472.4 66.6 32.88 1,824 121.8 0.06133 994 2,000
510/45 43/369 7/263 459.8 38.0 30.03 1,565 136.7 0.06300 955 2,000
550/70 54/360 7/3.60 549.7 71.3 32.40 2,076 170.6 0.05259 1,065 2,000
560/50 48/3.86 7/3.00 561.7 49.5 32.16 1,936 149.0 0.05158 1,072 2,000
570/40 45/4.82 7/2.68 821.1 39.5 36.96 2,572 136.2 0.03528 1,332 1,000
650/45 45/430 7/2.87 653.5 45.3 34.41 2,156 155.5 0.04420 1,176 2,000
680/83 64/4.00 19/3.40 804.2 172.5 41.00 3,230 206.3 0.03620 1172 1,000
1043/45 72/430 7/2.43 1045.6 325 41.69 3,142 217.6 0.02831 1,521 1,000
§ tlote: Ambient temperature :35°C Conductivity of Al :61% IACS
Wind velocity : 0.6 m/sec Solar absorbtion coefficient 105
Continuous operating temperature of conductor 1 80°C Emissivity with respect to black body :0.6

K D kabel metal PER.05/MEN/1996 FI\§R9| f:!}%qg:!;
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Spesifikasi (Namplate) arrester pada transformator di Gardu Induk Bantul 150 kV
1. Arrester OHIO BRASS (Transformator I)

2. Arrester SIEMENS (Transformator 11)

SR BED44 6PP42-4NA1-Z
BETAE k. In 20 kA LD-CL 4
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Tabel Karakteristik Arrester OHIO BRASS (Trasformator 1) Gardu Induk
Bantul 150 kV

| "

ol OHIC/BRASS

PH3 Protective Charact_eristics

Temporary Over- Max 36/90 Switching Impulse Max 450
Voltage Withstand at | Residual Voltage at indicated Lightning Impulse
Ur | uc | indicated duration current Residual Voltage at indicated current

kvims| kv | KV | kv | kv | kv | kv KV

24 | 19.2 26 24 23 45 46 48 50 50 52 58 63 Y4l

1s 10s | 100s | 0.25kA| 0.5kA | 1kA | 2kA |1.5kA| 3kA | 5kA | 10kA | 20kA | 40kA
kV kV
54

27 | 216 29 27 26 51 52 54 57 56 58 61 65 Yal 81
30 | 24.0 33 31 29 56 58 60 63 62 65 68 72 78 89
33 | 264 36 34 32 62 63 66 69 | 68 71 74 79 86 98
36 | 28.8 39 37 34 68 69 72 75 74 77 81 87 94 107
39 | 31.2 42 40 37 73 75 81 80 84 88 94 102 | 116
42 | 33.6 46 43 40 81 87 | 90 | 95 101 110 | 125
48 | 384 52 49 46 92 99 | 103 | 108 ] 115 | 125 | 142
51 40.8 55 52 49 97 105 | 109 | 114 | 122 | 132 | 151
54 | 432 59 55 104 112 | 116 | 122 | 130 | 141 161
60 | 48.0 65 61 115 124 | 129 | 135 | 144 | 156 | 178

78

79 84
90 95
95 101
102 108
112 119
123 126 131
135 138 143
140 143 149
146 155
151 161
157 167
168 179
179 190
214

238

149
154

88
100
106
113
125
137
150
156
162
168 166 | 173 | 181 194 | 210 | 240
174
187
199
225
249

84 | 67.2 o1 86 80 160 172 | 179 | 188 | 201 218 | 248
90 | 720 98 | 92 86 172 185 | 193 | 202 | 216 | 234 | 267
96 | 76.8 | 104 98 92 183 | 1971 205 | 215 | 230 | 249 | 284
108 | 86.4 | 118 110 | 103 202 206 231 | 242 | 259 | 280 | 320
120 | 96.0 § 131 122 | 115 223 228 246 | 256 | 268 | 287 | 311 | 354
132 | 105.6 | 144 134 | 126 246 251 262 274 ) 271 | 282 | 295 | 316 | 342 | 390
138 | 110.4) 150 140 | 132 257 262 273 286 | 283 | 204 | 308 | 330 | 357 | 407
144 | 1152 ) 157 147 | 138 | 269 274 285 299 | 295 | 308 | 322 | 345 | 373 | 426
162 | 129.6 ) 176 165 | 155 302 308 321 336 ) 332 | 346 | 362 | 388 | 420 | 479
168 |134.4) 183 171 161 313 319 333 348 | 344 | 358 | 375 | 402 | 435 | 496
180 [144.0) 196 183 | 172 335 | 342 357 373 | 369 | 384 | 402 | 431 466 | 532
192 | 153.6 ] 2089 195 | 184 358 | 365 380 398 | 394 | 410 | 429 | 460 | 498 | 568
198 |158.4] 215 202 | 190 369 | 376 392 411 J 406 | 422 | 442 | 474 | 513 | 585
216 |172.8] 235 220 | 207 402 410 428 | 448 | 443 | 461 | 482 | 517 | 559 | 638
228 | 1824 248 232 | 218 425 | 433 451 473 | 467 | 486 | 509 | 546 | 591 | 674
240 |192.0§ 261 244 | 230 446 4 475 497 | 491 535 | 574 | 621 708

617
264 |211.2 ) 287 269 253 492 502 523 547 | 541 | 563 | 590 | 632 684 | 780

276 [2208] 300 | 281 | 264 | 513 | 524 | 546 | 571 | 565 | 588 | 616 | 660 | 714 | 814
| 288 |2304) 313 | 293 [ 276 | 536 | 547 | 570 | 506 | 500 | 614 | 643 | 689 | 745 | ss0
312 (2496 339 | 318 | 200 | 580 | 502 | 617 | 646 | 638 | 664 | 696 | 746 | 807 | 920
330 [264.0] 350 | 336 | 316 | 614 | 626 | e52 675 | 703 | 736 | 780 | 853 | o73
336 2688 366 | 342 | 322 | 625 | 638 | 665 | 696 | 688 | 716 | 750 | 804 | 870 | 9g2
360 [288.0) 392 | 366 | 345 | 669 | €83 | 712 | 745 | 737 | 767 | 803 | se1 | e31 | 1062
372 |207.64 406 | 379 | 356 | 692 | 706 | 736 | 770 | 761 | 830 | 890 | 963 | 1098 |
378 [3024] 411 | 385 | 362 | 708 | 717 | 747 | 782 | 773 | 805 | 843 | 004 | o78 | 1115
390 [312.0] 424 | 307 | 374 | 725 | 740 | 771 | 808 | 708 | 831 | 870 | 933 | 1009 | 1151
396 [3168) 431 | 403 | 379 | 736 [ 751 | 783 | 820 | 810 | 843 | 883 | 947 | 1024 [ 1168]
[ 420 13360 457 402 | 781 | 707 | 831 | 870 | 860 | 895 | 937 | 1005 1087 | 1240
(
OHIO BRASS - AIKEN, SC HUBBELL®
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Tabel Karakteristik Arrester SIEMENS (Trasformator 1) Gardu Induk
Bantul 150 kV
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Tabel Karakteristik Arrester MBA (Trasformator 111) Gardu Induk Bantul
150 kV

s —
Station Class L
Porcelain Surge Arresters MBA
Pr e o
Product Code | Rating | Max Max voltage kV crest with current wave Steep
e | o Switching surge Lightning current o
soeksson | (s oitape 30/60 pS 8/20 S Sltancs
(COV) kV | for 1 sec
(TOV) kv | 125A | 250A | 500A SkA | 10kA | 20kA |40KA | 10kA | 20kA
KW | KV | kV | KV K| kV | kV
| crest | crest | crest | crest | | erest | crest | orast
MBAOSL2E1ET 3.0 2.40 3.42 7.33 | 753 | 779 | 8.09 125 | 987 | 1.8
MBA0SL2ETM1 60 480 6.85 122 | 125 | 13.0 | 135 | 141 | 164 | 166 | 182 | 20.8 | 17.8 | 1938
MBAO12L2E1M1 12 .60 137 244 | 251 | 259 | 27.0 | 28.3 | 308 | 33.1 | 365 | 415 | 355 | 393
MBAOTSLZEIM1 15 120 17.1 293 | 301 | 311 | 324 | 339 | 37.0 | 397 | 43.8 | 49.8 | 426 | 47.1
MBAOTBLZE 1M1 18 144 205 366 | 37.6 | 389 | 405 | 42.4 | 462 | 497 | 547 | 623 | 533 | 58.9
MBA021L2E1M1 21 168 240 415 | 427 | 441 | 459 | 481 | 52.4 | 563 | 620 | 706 | 60.4 | 66.8
MBA024L2E1M1 2 192 274 488 | 50.2 | 519 | 540 | 566 | 616 | 662 | 73.0 | 830 | 71.1 | 785
MBA127L2E1M1 27 216 308 537 | 552 | 67.1 | 59.3 | 62.2 | 67.8 | 728 | 80.3 | 913 | 78.2 | 86.4
MBAT30L2E 1M1 20 240 22 58.6 | 60.2 | 623 | 647 | 67.9 | 739 | 79.4 | 87.6 | 996 | 853 | 943
MBA136L2ETM1 3% 288 414 708 | 728 | 752 | 782 | 820 | 89.3 | 960 | 106 | 120 | 103 | 114
MBA139L2E1M1 39 312 a5 782 | 80.3 | 830 | 86.3 | 905 | 986 | 106 | 117 | 133 | 114 | 126
MBAZ51L2E1M1 51 208 58.2 100 | 103 | 106 | 111 | 116 | 126 | 136 | 150 | 170 | 146 | 161
MBAZ260L2E1M1 60 480 685 117 | 120 | 125 | 129 | 136 | 148 | 159 | 175 | 189 | 171 | 189
MBA275L2E1M1 75 60.0 8.6 147 | 151 | 156 | 162 | 170 | 185 | 198 | 219 | 249 | 213 | 236
MBA360LZEIM1 | 60 480 68.4 17 | 120 | 125 | 129 | 136 | 148 | 159 | 175 | 198 | 171 | 189
MBA396L2E1M1 % 768 110 188 | 193 | 200 | 208 | 218 | 237 | 255 | 281 | 320 | 274 | 302
MBA3108L2ETM1 108 86.4 123 212 | 218 | 226 | 235 | 246 | 268 | 288 | 317 | 361 | 309 | 342
MBA3120L2E1M1 120 96.0 137 234 | 241 | 240 | 269 | 272 | 296 | 318 | 350 | 399 | 341 | 377
MBA3126L2E1M1 126 101 144 247 | 253 | 262 | 272 | 286 | 311 | 334 | 369 | 419 | 359 | 397
MBA3132L2E1M1 132 106 151 259 | 266 | 275 | 286 | 300 | 327 | 351 | 387 | 440 | 377 | 416
MBA4150L2E1M1 180 120 m 203 | 301 | 311 | 324 | 339 | 370 | 397 | 438 | 498 | 426 | 471
MBA31150L2ETM1 150 120 7 203 | 301 | 311 | 324 | 339 | 370 | 397 | 438 | 498 | 426 | 47
MBA32150L2E 1M1 150 120 7 293 | 301 | 311 | 324 | 339 | 370 | 397 | 438 | 48 | 426 | 471
MBA33150L2ETM1 150 120 m 293 | 301 | a11 | 324 | 339 | 370.| 397 | 438 | 4%8 | 426 | 471
MBA40120L2ETM1 120 96.0 137 234 | 241 | 249 | 269 | 272 | 296 | 318 | 350 | 399 | 341 | 377
MBA41120L2ETM1 120 96.0 137 234 | 241 | 249 | 259 | 272 | 296 | 318 | 350 | 399 | 341 | 377
MBA40150L2E1M1 150 120 m 293 | 301 | 311 | 324 | 339 | 370 | 397 | 438 | 498 | 426 | 471

* Residual voltage correction factor as per IEC recommendation 10kV/10kA/m



