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Research on synchronous condenser’s influences on receiving-end
provincial grid and its control strategy

ZHAO lJingbo, MENG Xia, ZHU Xinyao
(State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract: After synchronous condenser being put into operation as the match project of UHVDC transmission, it’s
reasonable to investigate its influence on the operation of large-scale AC-DC hybrid grids, as well as explore its control
strategy. Firstly, this paper researches the reactive power characteristics of condenser and builds its reactive power supporting
models for different time scales. Secondly, simulations are carried out with the East China Power Grid, the condenser’s
influences on voltage characteristics, short-circuit current and commutation failure characteristics are analyzed. The result
reveals that condenser could considerably enhance the voltage supporting capability, improve the power grid strength and
decrease the risk of UHVDC commutation failure. The validity of theoretical analysis is also verified by the simulation.
Finally, a unified dispatch strategy which adopts small difference coefficients and steady lagging-phase operation is proposed
for integrating the condenser into AVC system. By adopting the proposed strategy, condenser’s dynamic reactive power
supporting function can be sufficiently utilized.
This work is supported by National Natural Science Foundation of China (No. 51607092).
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Fig. 1 Basic structure of synchronous condenser
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Fig. 2 Electrical phasor diagram of synchronous condenser
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Fig. 3 Three operating characteristics of synchronous condenser
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Fig. 4 Voltage variation curve of Mudu station bus
after Mudu-Suzhou N-2 fault

SRR SR AL

1200

1000

800

600 =

TN TN # /Mvar

400

200

6 0;5 1.'() 1‘.5 2.‘()
IR )/
B 5 ARiET—AIMNME N-2 P& RIFHEMTIE T
Fig. 5 Reactive power output of the synchronous compensator
after Mudu-Suzhou N-2 fault

HI& 4 w750, ARBE—IR AL =7k N-2 il )5
PRSI, AREARREZ R SR TE, HERE
B0, FEAWIERG, TR AR AL R R A A e S e
N, Pk KR, ARG R SR
HE, PEE T EAHEEIKT, IR S R
WAL o RIS S alan, IR st A HLEE AR/
IRAHTC I 2 Bk 78 2

TR EIR AR AR B, WSS 1 s P)ERR
AR | HYEEA, AR 1s UIBR 1 480,
BERATRYE, I PN et sk RE2R 2 2 v s ARk P
6 Mo

[ DL — s |

1.06
Lo4L | |
1ozt

Loot [P i

1 e

0.98

0.96 |

0.94 |t

0.92F

0 10 20 30 20
I filis
B 6 \BHERIRAB R MNIRRAFLESBEST L
Fig. 6 Voltage variation curve of Suzhou converter station
bus after Jinsu DC bipolar block fault

HIE 6 TI1F, EAPLRHRA, — e R L
T EU S M B2 IS A BRI A H
HHIAHE, J/NVE A H RS IO AE), $m 7RSS
IRV 5 A A HL Hs 7K
3.3 M E IR K MR ST

TR A, BRI, ATk
bR T R S EUR BRI, SRR
T 9 [P R, 3 PR BT S T 2R 1 e 2220,
2 FEARN LN B 5, WYL IR 500 kV AL _EAE
WLkt N—1 Al N=2 tbaed i, 13- 215 DRk s B
BRI AT AN B L, a3k 5 B
F 5 N IBIENE 5 S E BRI AR K MY 3 RS L

Table 5 Number variations of AC faults causing HVDC

commutation failure with synchronous compensators
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