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Passivity-based modulation of hybrid AC-DC transmission systems

ZHONG Qing, ZHANG Yao, WU Jie, YANG Jin-ming, WU Zhi-gang
(College of Electrical Engineering, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: The dynamic performance of the AC-DC transmission system plays a key role in the stability of a power sys-
tem. To accelerate the transient response and to improve the controller robustness, we design a passivity-based modulation
controller for a DC transmission system, by applying the passivity theory to the construction of the physical system. A par-
allel 2-generator AC-DC system with reconstructed input and output is taken as the testing object for verifying the passivity.
The feedback control strategy is designed based on the relation between passivity and stability. Simulation results of the
system in two different disturbance conditions demonstrate the reduction of the transient time, while keeping the stability

of the system.
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Fig. 1 Parallel AC-DC transmission system
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Fig. 2 The blockgram of control system
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Fig. 3 Power angle when HVDC starts (without modulation)
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Fig. 6 Power angle in three phase fault (with modulation)
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