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Modeling and Simulation of HVDC Systems by Three-Phase Dynamic Phasor

ZhaoYunhao, Liu Chongru, Li Gengyin, Yun Feilong

(North China Electric Power University (State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources),
Changping District, Beijing 102206, China)

Abstract: A three-phase dynamic phasor (TPDP) model of High Voltage Direct Current (HVDC) systems

was proposed. The proposed model could rapidly solve the dynamic characteristics of HVDC systems for

AC system symmetrical and asymmetrical operating conditions. Switch functions model of converter was

enhanced according to commutation process analysis of the converter. Due to the frequency

characteristics analysis results, the TPDP model of HVDC systems with the converter, DC line and

controller were established through dynamic phasor theory. Simulation results show that the proposed

model is effective and acceptable..
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D, 76.60 77.41 75.56 73.24
3 2 FRIEARUE
Tab. 3 Residual similarity in fault 2 %
) Var Vai Ly 1y
D, 93.95 94.35 90.2 94.99
D, 73.89 72.93 74.39 77.29
R4 R 3 R IEARLE
Tab. 4 Residual similarity in fault 3 %
KM Var Vai Ly 1y
D, 98.84 98.82 99.56 99.29
D, 70.61 71.47 69.37 69.48

A R AL KT S80I, A4 ELA
Wi B 22 k0O AR R HVDC = HB)
5 FE RS TFY f 07 P S R 37 PR A £ 2 AL
YR T 90%, ALl 7 LR 22 35K
5 4

Y53 HVDC RAMBNASEM, ACBIET
8 30 25 AT B 2 T 103 P T8 T R AR
WL () B0 % = AR B A A B, I T A
£ B R SR R 1 = MBS MR, Sl T 5
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