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Research on zero sequence current control strategy for suppressing

internal oscillation of DC MMC send by wind power

LAN Yue', WANG Junfang', DOU Yuyu', WANG Xinyu ', YANG Y{*, LIU Rongshun *
(1.Electric Power Research Institute of State Grid Inner Mongolia Eastern Electric Power Co., Ltd., Hohhot 010020, China;
2.School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In this paper, the oscillation mode of wind power through DC transmission system is analyzed, and the
interaction mechanism between the circulating current zero sequence component of MMC system internal oscillation and
capacitor voltage is revealed. The mechanism of the internal oscillation of MMC system caused by the interaction
between the zero sequence component of the circulating current and the capacitor voltage of MMC is revealed. The
dynamic relationship between the total energy stored by the equivalent capacitance of each arm of the MMC system and
the zero-sequence current is constructed. The differential modulus and the common modulus of the total energy stored by
the equivalent capacitance of each arm of the MMC system are derived. The zero-sequence current control strategy is
proposed. The dynamic model of the control strategy is constructed, and the oscillation mode of MMC system with zero
sequence current control strategy is analyzed after considering the intermediate variables of the model. The results show
that the proposed control strategy can make the real part of the oscillation mode move left and increase the total
damping. The electromagnetic transient simulation model of wind power through DC transmission system with zero
sequence current control strategy is constructed. The simulation results show that the proposed strategy greatly increases
the damping level of the system, improving the stability.
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Figure 1 Simplified system structure diagram
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Figure 2 MMC circuit topology structure
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Table 1 Parameters of permanent magnet direct drive

wind power generation system
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Table 2 MMC system parameters
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Table 3 Main oscillation modes of wind farm delivery
system via MMC-HVDC
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Figure 3 Oscillatory mode A, ,, participation factor of

MMC-HVDC transmission system for wind farms
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Figure 4 Structure diagram of zero sequence

current controller
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Figure 5 Comparison of system oscillation modes before

and after adopting zero sequence current control strategy
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Table 4 Variation of eigenvalue sensitivity before and after

adopting zero sequence current control strategy
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Figure 6 Changes of system oscillation modes without

zero sequence current control strategy
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Figure 7 Changes of system oscillation modes after adopting

zero sequence current control strategy
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