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Analysis of the influence of synchronous condensers on receiving-end grid with multi-infeed HVDC

ZHANG Kaiyu', CUI Yong', ZHUANG Kangin?, MIAO Yuancheng?, YANG Zenghui', FENG Yuyao',
ZHANG Qiqi', YU Yinghui'
(1. State Grid Shanghai Electric Power Research Institute, Shanghai 200437, China;
2. East Branch of State Grid Corporation of China, Shanghai 200120, China)

Abstract: As multi-infeed HVDC systems are integrated into power grid, the operation characteristics of the receiving-end
grid have changed remarkably. A large quantity of local generators have to be shut down, resulting in the shortage of
dynamic reactive power reserve and voltage support and the downfall of power grid withstanding disturbance capacity.
Therefore, it is urgent to install dynamic reactive compensation device such as synchronous compensators. The voltage
stability margin, AC fault range causing DC mutation failure, and short-circuit current level before and after installing
compensator in the power grid are simulated and comparatively analyzed through simulation software, and the influence of
installing compensator in multi-feed receiving-end power grid on system operation is evaluated fully. The research provides
effective reference for allocation and parameters selection of synchronous compensator and makes for promoting the
development of synchronous compensator allocation for multi-feed receiving-end power grid.
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Table 1 Allocation scheme of synchronous compensators
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Table 2 Simulation parameters of synchronous compensators
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Table 3 Static voltage stability margin variation of Zhejiang

Electric Power Grid with and without synchronous

compensators
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Fig. 1 Voltage variation curve of Lanting bus after

Shaoxing-Lanting N-2 fault
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Fig. 2 Reactive power output of the synchronous compensator

in Shaoxing station after Shaoxing-Lanting N-2 fault
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Table 4 Number variations of AC faults causing UHVDC

commutation failure with synchronous compensators
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Fig. 3 DC power curve of Fufeng with and without synchronous

compensators after Bixi-Shubei three-phase N-1 fault
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Table 5 Short circuit current of 500 kV bus with and without

synchronous compensators with different transformer

impendence
kA
- AT AR BT
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AR | R | ST | UMD | A | ST | AR | A
W | 538 | 585 | 561 | 612 | 563 | 615 | 565 | 61.8
WA | 550 | 598 | 574 | 624 | 576 | 627 | 578 | 63.1
M| 529 | 560 | 542 | 571 | 543 | 571 | 544 | 572
= | 573 | 598 | 583 | 606 | 584 | 606 | 585 | 60.7
g% | 546 | 575 | 554 | 582 | 555 | 582 | 556 | 583
W% | 507 | 546 | 509 | 547 | 509 | 547 | 509 54.7
AT | 602 | 61.7| 603 | 618 | 603 | 61.8| 604 | 618
GM | 424 | 488 | 449 | 515 | 451 | 518 | 453 | 521
AR 579 | 617 | 590 | 625 | 591 | 625 | 59.1 62.6
A¥E | 515 | 515 | 534 | 529 | 536 | 530 | 538 | 53.1
ST | 420 | 482 | 444 | 509 | 446 | 511 | 448 | 514
%Y | 547 | 579 | 566 | 594 | 568 | 595 | 569 | 59.7
BF | 550 | 53.0 | 599 | 589 | 602 | 595 | 60.6 | 603
i | 609 | 592 | 654 | 641 | 658 | 645 | 662 | 65.1
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AN | 551 | 548 | 575 | 576 | 5717 | 519 | 579 | 583
FJE | 554 | 513 | 555 | 514 | 556 | 514 | 556 | 514
Mas | 587 | 522 | 590 | 523 | 590 | 523 | 590 | 524
Jrdl | 606 | 574 | 611 | 577 | 612 | 577 | 612 | 578
EE | 546 | 495 | 559 | 504 | 560 | 504 | 56.1 50.5
S| 623 | 632 | 647 | 660 | 649 | 663 | 65.1 66.7
e | 603 | 600 | 621 | 61.7 | 622 | 61.8 | 624 | 620
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Fig. 4 Short circuit current variations of Fengxian station

with and without synchronous compensators
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