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6 - 4 STABILITY ANALYSIS CASE ST3-1 
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PP, K-2/K-3 PP, and Bin Qasim PP: In service) 
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Stability Analysis Result Case ST-3-2  
(Lakhra PP 2 Connection, Lakhra PP – Matiari S/S: 2cct, Lakhra PP – Dadu New S/S: 2cct Open, Matiari S/S – Moro S/S: 1cct Open, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service) 
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(Lakhra PP 2 Connection, Lakhra PP – Matiari S/S: 2cct, Lakhra PP – Dadu New S/S: 2cct Open, Matiari S/S – Moro S/S: 1cct Open, Gadani 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: JICA Lakhra PP – Matiari S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Jamshoro S/S – Dadu New S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Jamshoro S/S – Gadani S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Jamshoro S/S – NKI S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Jamshoro S/S – Matiari S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Coal Gadani PP – Gadani S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Matiari S/S – Gadani S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Matiari S/S – Moro S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: K-2/K-3 PP – Matiari S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Bin Qasim S/S – Matiari S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Thar PP – Matiari S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Dadu New S/S – Moro S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Moro S/S – R. Y. Khan S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: R. Y. Khan PP – Multan S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Dadu New S/S – Shikarpur S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Shikarpur S/S – Guddu S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Guddu S/S – Muzaffargarh S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Guddu S/S – D. G. Khan S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: D. G. Khan S/S – Muzaffargarh S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Guddu S/S – Guddu New PP 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Guddu New PP – Muzaffargarh S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Guddu New PP – R. Y. Khan S/S 
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Stability Analysis Result Case ST-4-1  
(Lakhra PP – Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service) 

 

 

Fault Section: Muzaffargarh S/S – Multan S/S 
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Winter 2020 (January-2021) 

 
Summer 2021 (September-2021) 

 

Matiari
-

Lahore South
ckt 1

Gadani
-

Lahore South
ckt 1

Gadani
-

Faisalabad West
ckt 1

Jamshoro
-

Lakhra
ckt 1

Jamshoro
-

Lakhra
ckt 2

Jamshoro
-

Matiari

Jamshoro
-

Gadani

Jamshoro
-

NKI

Matiari
-

Moro

Matiari
-

Gadani
ckt 1

Matiari
-

Gadani
ckt 2

Lakhra
-

Dadu
ckt 1

Lakhra
-

Dadu
ckt 2

Dadu
-

Moro

Moro
-

R.Y.Khan

R.Y.Khan
-

Multan

Dadu
-

Shikarpur
ckt 1

Dadu
-

Shikarpur
ckt 2

Shikarpur
-

Guddu
ckt 1

Shikarpur
-

Guddu
ckt 2

Guddu
-

Muzaffargarh

Guddu
-

D.G.Khan

Guddu
-

Guddu New

D.G.Khan
-

Muzaffargarh

Guddu New
-

Muzaffargarh

Guddu New
-

R.Y.Khan

Muzaffargarh
-

Multan
ckt 1

Muzaffargarh
-

Multan
ckt 2

Muzaffargarh
-

Faisalabad
West

Multan
-

Faisalabad
West

Multan
-

Rousch

Multan
-

Sahiwal

Sahiwal
-

Lahore South

kV MVA MVA % MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA
Jamshoro - Lakhra 500 1 1,100 175 15.9% 481 511 511 - 350 266 177 175 252 172 172 79 63 189 203 183 158 155 169 169 173 173 169 174 173 163 175 175 175 175 175 176 175
Jamshoro - Lakhra 500 2 1,100 204 18.5% 558 593 593 357 - 309 208 204 293 201 201 92 74 220 236 213 183 180 197 194 201 201 197 203 201 190 203 203 204 204 204 204 204
Jamshoro - Matiari 500 1 2,000 605 30.3% 480 631 629 615 618 - 684 600 538 636 636 772 797 641 602 590 656 659 643 644 639 638 645 607 639 659 606 606 606 605 605 604 605
Jamshoro - Gadani 500 1 1,400 214 15.3% 302 218 218 215 215 336 - 211 208 247 247 221 223 213 211 214 215 215 215 215 214 214 215 214 214 215 214 214 214 214 214 214 214
Jamshoro - NKI 500 1 1,400 76 5.4% 106 288 288 76 76 126 85 - 76 79 79 75 75 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Matiari - Moro 500 1 1,300 328 25.2% 647 612 611 336 339 229 324 328 - 332 332 421 435 306 276 320 332 326 333 334 330 330 334 329 330 336 329 329 328 328 328 328 328
Matiari - Gadani 500 1 1,550 189 12.2% 352 268 268 188 188 186 230 186 199 - 233 187 187 196 197 189 193 193 192 192 192 192 192 189 192 193 189 189 189 189 189 189 189
Matiari - Gadani 500 2 1,550 189 12.2% 352 268 268 188 188 186 230 186 199 233 - 187 187 196 197 189 193 193 192 192 192 192 192 189 192 193 189 189 189 189 189 189 189
Lakhra - Dadu 500 1 1,100 456 41.5% 780 811 811 448 445 556 460 456 538 454 454 - 715 469 491 465 443 441 451 450 454 454 450 455 454 445 456 456 456 456 460 457 456
Lakhra - Dadu 500 2 1,100 503 45.7% 857 892 892 494 491 612 507 503 593 500 500 749 - 517 541 512 488 486 497 496 500 500 496 502 500 490 502 502 502 503 503 503 503
Dadu - Moro 500 1 2,000 103 5.2% 264 219 219 113 116 193 100 103 131 113 113 238 260 - 372 135 74 75 98 99 106 105 100 101 106 134 102 102 103 104 104 103 104
Moro - R.Y.Khan 500 1 1,100 444 40.4% 825 820 821 445 445 429 443 444 429 445 445 457 459 454 - 362 510 522 489 495 463 459 502 457 460 542 450 450 447 442 442 442 444
R.Y.Khan - Multan 500 1 1,400 547 39.1% 899 899 892 554 554 548 553 553 550 553 553 555 555 554 463 - 566 568 562 563 689 578 511 622 711 399 595 597 577 544 546 541 555
Dadu - Shikarpur 500 1 1,500 330 22.0% 722 726 727 328 328 340 330 330 334 330 330 320 320 326 500 364 - 546 305 302 320 319 304 326 320 287 327 327 328 330 330 330 330
Dadu - Shikarpur 500 2 1,500 367 24.5% 797 802 759 366 365 378 367 367 372 367 367 357 356 363 554 405 568 - 340 337 356 356 339 363 357 321 364 364 466 368 368 368 367
Shikarpur - Guddu 500 1 1,500 333 22.2% 698 702 703 332 332 340 333 333 338 333 333 326 324 330 497 364 301 295 - 559 315 308 304 336 315 284 330 330 331 333 333 333 333
Shikarpur - Guddu 500 2 1,500 359 23.9% 754 757 759 358 358 367 359 359 364 359 359 351 349 356 536 392 324 318 574 - 340 331 327 362 340 306 356 356 357 359 359 359 359
Guddu - Muzaffargarh 500 1 1,400 583 41.6% 880 881 884 583 583 583 583 583 583 583 583 581 581 583 607 754 577 576 577 576 - 775 654 689 813 635 569 568 574 585 585 586 583
Guddu - D.G.Khan 500 1 1,400 606 43.3% 863 864 866 606 606 606 606 606 606 606 606 604 604 606 625 754 600 599 598 597 788 - 670 359 806 653 595 594 600 608 607 610 604
Guddu - Guddu New 500 1 1,500 227 15.1% 556 560 566 226 225 245 228 227 237 228 228 214 213 222 571 118 175 167 189 190 560 553 - 388 298 59 247 248 238 227 230 222 232
D.G.Khan - Muzaffargarh 500 1 1,500 353 23.5% 643 644 651 353 353 354 353 353 354 353 353 351 351 353 383 515 349 348 355 355 552 160 420 - 572 396 334 333 337 353 352 350 352
Guddu New - Muzaffargarh 500 1 1,500 635 42.3% 957 958 961 635 635 635 635 635 635 635 635 633 633 635 656 827 630 629 629 628 858 840 532 748 - 696 619 618 625 638 637 638 634
Guddu New - R.Y.Khan 500 1 1,450 314 21.7% 320 324 317 313 313 328 314 314 323 314 314 304 303 313 616 156 269 261 279 274 425 422 209 363 450 - 347 349 329 308 312 304 318
Muzaffargarh - Multan 500 1 1,550 462 29.8% 715 716 668 462 462 463 462 462 463 462 462 461 460 462 494 672 456 455 459 458 405 417 478 421 397 524 - 753 623 403 425 385 477
Muzaffargarh - Multan 500 2 1,550 478 30.8% 738 739 690 477 477 478 477 478 478 477 477 476 475 477 511 694 471 470 473 473 419 431 493 435 410 541 762 - 643 416 438 398 492
Muzaffargarh - Faisalabad West 500 1 1,733 456 26.3% 663 664 821 456 456 455 456 456 455 456 456 455 454 455 459 488 454 454 455 454 438 441 457 444 434 465 505 508 - 551 506 553 415
Multan - Faisalabad West 500 1 2,771 377 13.6% 536 537 738 377 377 376 377 377 377 377 377 377 376 377 372 357 377 377 377 377 382 382 372 377 382 371 351 350 514 - 453 512 330
Multan - Rousch 500 1 1,400 281 20.1% 506 507 548 281 281 280 281 281 280 281 281 280 280 282 277 299 281 281 281 281 301 302 281 283 307 287 272 275 398 398 - 420 270
Multan - Sahiwal 500 1 1,500 581 38.7% 1,004 1,003 687 581 581 580 581 581 581 581 581 580 580 581 576 556 581 580 581 581 579 579 579 578 578 573 559 558 660 657 630 - 760
Sahiwal - Lahore South 500 1 1,600 478 29.9% 464 466 436 478 478 479 478 478 478 478 478 479 479 478 481 491 478 479 478 478 481 482 479 479 482 482 487 488 412 437 451 756 -

VoltageTo-From Circuit

1 circuit trip of 500kV T/L

Normal
(Winter)Capacity

1cct trip of HVDC

Matiari
-

Lahore South
ckt 1

Gadani
-

Lahore South
ckt 1
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ckt 1

Jamshoro
-

Lakhra
ckt 1

Jamshoro
-
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-
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-
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Jamshoro
-
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-
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-
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ckt 1
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-
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-
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Moro
-

R.Y.Khan

R.Y.Khan
-

Multan
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-
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ckt 1

Dadu
-

Shikarpur
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-
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ckt 1
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-
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-
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-

D.G.Khan

Guddu
-

Guddu New

D.G.Khan
-

Muzaffargarh

Guddu New
-

Muzaffargarh

Guddu New
-

R.Y.Khan

Muzaffargarh
-
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ckt 1

Muzaffargarh
-
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ckt 2

Muzaffargarh
-

Faisalabad
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-

Faisalabad
West
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-
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-
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-

Lahore South

kV MVA MVA % MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA MVA
Jamshoro - Lakhra 500 1 1,100 249 22.6% 599 589 589 - 553 364 352 342 540 343 343 208 223 301 348 340 314 309 331 330 335 330 333 346 335 333 341 340 341 341 400 341 340
Jamshoro - Lakhra 500 2 1,100 291 26.5% 695 684 684 563 - 423 408 396 627 398 398 242 259 349 404 395 365 360 384 383 390 384 387 402 387 387 396 396 396 396 395 396 396
Jamshoro - Matiari 500 1 2,000 551 27.6% 754 624 624 759 763 - 747 654 565 579 579 772 756 690 616 640 655 657 650 651 647 648 650 643 647 652 644 644 644 644 644 644 644
Jamshoro - Gadani 500 1 1,400 290 20.7% 437 70 70 294 295 464 - 307 288 374 374 322 318 299 308 300 305 307 299 300 299 303 296 290 299 294 295 295 295 296 296 296 295
Jamshoro - NKI 500 1 1,400 38 2.7% 184 223 223 123 123 199 160 - 122 150 150 130 129 124 126 124 126 126 124 124 124 125 123 122 124 123 123 123 123 123 123 123 123
Matiari - Moro 500 1 1,300 435 33.5% 848 774 774 467 472 255 527 531 - 545 545 724 703 616 428 512 531 532 536 537 530 525 543 539 529 549 532 532 531 531 530 531 531
Matiari - Gadani 500 1 1,550 250 16.1% 512 46 46 256 256 87 363 286 312 - 373 282 282 271 295 282 284 286 279 279 279 283 275 271 279 273 276 276 276 276 276 276 276
Matiari - Gadani 500 2 1,550 250 16.1% 512 46 46 256 256 87 363 286 312 373 - 282 282 271 295 282 284 286 279 279 279 283 275 271 279 273 276 276 276 276 276 276 276
Lakhra - Dadu 500 1 1,100 592 53.8% 982 971 972 584 580 703 691 679 907 680 680 - 1053 631 692 677 653 649 668 666 672 666 671 680 671 671 678 678 678 678 678 678 678
Lakhra - Dadu 500 2 1,100 547 49.7% 910 899 900 540 536 651 639 628 839 629 629 1020 - 584 640 626 604 600 618 617 621 616 621 633 621 621 627 627 627 627 627 627 627
Dadu - Moro 500 1 2,000 163 8.2% 165 206 205 158 154 341 177 171 615 162 162 75 74 - 261 102 254 270 222 229 192 190 239 184 190 280 176 177 173 170 171 169 172
Moro - R.Y.Khan 500 1 1,100 456 41.5% 821 805 803 466 466 452 544 542 490 545 545 547 547 498 - 448 625 639 602 610 563 554 632 563 560 672 549 549 545 540 540 541 542
R.Y.Khan - Multan 500 1 1,400 482 34.4% 813 810 802 490 490 487 562 561 547 562 562 558 559 551 447 - 574 577 570 572 699 685 504 642 721 390 602 603 578 553 556 548 563
Dadu - Shikarpur 500 1 1,500 334 22.3% 698 682 682 344 343 358 427 422 426 425 425 398 401 447 620 452 - 692 384 380 406 401 381 423 406 370 419 419 421 422 422 422 422
Dadu - Shikarpur 500 2 1,500 370 24.7% 771 753 753 382 387 398 473 468 472 471 471 442 444 495 685 501 720 - 426 421 450 444 422 469 451 411 465 465 466 468 468 468 467
Shikarpur - Guddu 500 1 1,500 357 23.8% 703 698 699 359 359 369 437 436 444 437 437 420 422 456 630 463 389 380 - 726 415 405 392 442 415 380 433 433 434 436 436 346 435
Shikarpur - Guddu 500 2 1,500 385 25.7% 758 753 754 387 387 397 472 470 478 471 471 453 455 492 679 500 419 410 746 - 447 436 422 476 447 410 467 467 468 470 470 470 469
Guddu - Muzaffargarh 500 1 1,400 559 39.9% 843 843 846 559 559 560 622 621 620 622 622 615 616 625 650 786 611 609 612 611 - 823 722 747 864 685 608 607 615 623 623 623 620
Guddu - D.G.Khan 500 1 1,400 585 41.8% 818 811 813 585 584 587 638 636 630 637 637 627 628 639 653 780 623 620 623 621 832 - 727 340 851 696 625 625 631 638 637 639 635
Guddu - Guddu New 500 1 1,500 246 16.4% 583 594 589 265 264 281 351 351 381 350 350 341 340 391 777 235 295 287 304 307 693 666 - 524 308 163 367 370 363 355 363 340 360
D.G.Khan - Muzaffargarh 500 1 1,500 320 21.3% 647 662 666 336 336 334 398 401 409 399 399 405 405 405 448 557 402 401 404 405 605 162 487 - 626 451 387 387 395 404 406 399 402
Guddu New - Muzaffargarh 500 1 1,500 608 40.5% 915 915 918 608 608 609 676 676 673 676 676 669 670 679 699 861 666 664 667 666 911 890 531 809 - 751 660 660 668 678 677 678 674
Guddu New - R.Y.Khan 500 1 1,450 358 24.7% 368 377 803 357 357 368 562 359 392 357 357 353 353 395 745 106 300 290 313 307 486 482 205 420 514 - 392 394 375 356 360 350 364
Muzaffargarh - Multan 500 1 1,550 386 24.9% 654 659 609 394 394 394 450 451 454 450 450 449 449 455 493 661 443 442 446 445 393 402 474 413 384 523 - 732 573 409 430 373 474
Muzaffargarh - Multan 500 2 1,550 399 25.7% 668 673 622 401 401 401 458 459 462 458 458 457 458 463 502 676 452 450 454 453 397 407 482 418 388 534 739 - 585 419 447 375 487
Muzaffargarh - Faisalabad West 500 1 1,733 271 15.6% 519 523 657 294 293 293 341 341 341 341 341 339 340 342 345 376 339 339 340 340 323 325 342 327 321 353 390 393 - 405 360 452 275
Multan - Faisalabad West 500 1 2,771 181 6.5% 416 419 578 236 236 235 275 276 273 275 275 274 274 275 270 264 276 275 276 275 284 283 275 283 286 272 250 257 379 - 318 417 220
Multan - Rousch 500 1 1,400 34 2.4% 406 408 422 220 220 220 246 246 243 246 246 245 245 247 246 285 247 248 247 247 279 277 254 279 288 259 226 264 308 326 - 308 286
Multan - Sahiwal 500 1 1,500 541 36.1% 967 969 705 609 609 608 667 667 666 667 667 665 666 667 661 641 666 666 667 667 663 663 664 661 661 660 651 645 720 707 672 - 942
Sahiwal - Lahore South 500 1 1,600 713 44.6% 416 416 674 730 730 731 662 662 663 662 662 663 663 662 666 674 662 663 662 662 665 665 664 664 666 666 669 672 624 635 655 987 -

Capacity Normal
(Summer)

1cct trip of HVDC 1 circuit trip of 500kV T/L

From - To Voltage Circuit
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a6.7 Additional Study for the Selected Connection Scheme 

Additional study for case 1 selected as the connection method was carried out using the updated PSS/E analysis 

model files provided by NTDC in April 2014. 

The planned power plants assumed in the analysis model for both power flow and transient stability studies are 

shown in Table a6.7-1. The light blue cells show the information additionally provided by NTDC in April 2014. 

According to NTDC, HUBCO extension unit will start operation in 2019, and the wind power plants to be located 

near Jamshoro area will start operation in 2016.  

Table a6.7-1 Power Plants Assumed in PSS/E Analysis Model 

Name of Power Plant Total Output Unit Capacity and Number of Units 
Lakhra 600MW 600MW x 1 unit 
Gadani 6,000MW 600MW x 10 units 
K-2/K-3 2,200MW 1,100MW x 2 units 
Bin Qasim 1,200MW 600MW x 2 units 
Thar 1,200MW 600MW x 2 units 
Jamshoro 1,200MW 600MW x 2 units 
HUBCO (Extension) 600MW 600MW x 1 unit 
Wind Power 1,020MW 60% of 1,700MW in total 

 

Source: JICA Survey Team 

 

a6.7.1 Power Flow Analysis 

Power flow analysis for both winter and summer peak conditions were conducted under normal operation and N-1 

contingency conditions. 

There was neither overloaded 500kV transmission section nor 500kV buses with voltages out of allowable range.  

a6.7.2 Fault Current Analysis 

Fault current of the 500kV buses in the south system was carried out depending on the difference in the 

connection schemes. The PSS/E analysis model for the fault current analysis was provided by NTDC in April 2014. 

Both the 3-phase short-circuit (3LS) fault current and the single-line-to-ground fault (1LG) current were calculated.  

The standard IEC909 technique which is embedded in PSS/E Ver. 33.4.0 was used to calculate the maximum 

3LS currents and those of 1LG fault conditions at all the bus bars of the 500 kV power system in the southern 

area. 

The calculation results are summarized in Table a6.7-2. The maximum fault current was approximately 48.0kA at 

Gadani switching station under 1LG condition. Therefore, it may be necessary to adopt the circuit breaker with the 

standard breaking capacity rating of 50kA or 63kA at Gadani switching station. For other substations or switching 

stations, the required standard breaking capacity rating of the circuit breakers may be 40kA or 50kA. 
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Table a6.7-2 Fault Current Summary 

Source: JICA Survey Team 

a6.7.3 Transient Stability Analysis 

Transient Stability analysis was not conducted due to lack of dynamic data of 600 kV HVDC transmission line. The 

dynamic data was processed to be modified by other consultant employed by NTDC.  

a6.7.4   Conclusion 

In addition, it was confirmed no overloading occurred to the system under both normal operation and N-1 

contingency condition with the selected connection method for Lakhra CFPP in case additional Power Plants 

requested by NTDC such as HUBCO extension and wind power generation were included. Also, no voltage 

violation occurred to the 500kV bus bars. The fault currents at all 500kV bus bars in the power system in southern 

area are below the standard rating of the breaking capacity of the circuit breakers even after connection of Lakhra 

CFPP to the power system. The transient stability analysis was not conducted with incorporation of the all planned 

power plants requested by NTDC since the updated dynamic data was on the modification process by NTDC, so 

that NTDC accepted the power system analysis with the assumed power system case in case 1. 

3LS 1LG 3LS 1LG 3LS 1LG
Lahore South 500 23,970 17,472 23,972 17,472 2 1
Shahiwal 500 14,377 9,750 14,378 9,750 2 1
Multan 500 24,155 19,650 24,171 19,658 16 7
Muzaffargarh 500 23,715 19,689 23,737 19,700 21 10
D. G. Khan 500 11,999 7,715 12,008 7,718 9 3
R. Y. Khan 500 12,001 9,102 12,030 9,117 29 14
Guddu 500 21,551 20,582 21,620 20,631 69 49
Shikarpur 500 16,540 12,909 16,649 12,990 110 81
Guddu-New 500 21,047 20,126 21,112 20,171 64 45
Dadu New 500 18,996 13,650 19,459 14,106 463 456
Moro 500 14,631 9,950 14,856 10,136 225 186
Jamshoro 500 35,153 31,776 37,243 34,908 2,090 3,132
Thar Coal 500 12,033 12,519 12,101 12,573 67 54
Bin Qasim 500 15,163 14,829 15,256 14,893 93 64
K-2/K-3 500 21,594 21,925 21,808 22,087 214 162
HUBCO 500 26,812 26,118 26,985 26,234 173 117
NKI 500 22,572 18,042 22,731 18,125 159 84
Matiari 500 35,187 28,572 36,448 29,696 1,262 1,123
Rousch 500 14,524 12,676 14,528 12,677 3 2
Gadani 500 42,881 47,644 43,290 47,988 408 344
Gadani-U#9-10 500 33,728 34,261 33,958 34,421 230 160
Gadani-U#7-8 500 33,728 34,261 33,958 34,421 230 160
Gadani-U#3-4 500 33,728 34,261 33,958 34,421 230 160
Gadani-U#5-6 500 33,700 34,251 33,929 34,411 230 160
Gadani-U#1-2 500 33,728 34,261 33,958 34,421 230 160
JICA Lakhra PP 500 N/A N/A 30,561 26,801 N/A N/A

Voltage (kV)Bus Name Without Lakhra PP With Lakhra PP
Fault Current (A)

Increase
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