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Fig.1 General model of hybrid HVDC system
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Fig.2 Structural diagram of four-terminal hybrid HVDC grid with MMC at rectifier side and LCC at inverter side
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Table 1 Basic control strategy of
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Fig.5 Simulation results with basic control strategy
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Coordinated control strategy for hybrid HVDC grid
ZHANG Fan', XU Peng',JIA Xiufang',ZHAO Chengyong', WANG Feng®,XU Jianzhong'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric Power

University , Beijing 102206, China ;2. China Electric Power Research Institute,Beijing 100192, China )
Abstract: A hybrid HVDC system is studied for the interconnection of conventional LCC-HVDC (Line
Commutated Converter based HVDC) system and VSC-HVDC(Voltage Source Converter based HVDC) system,
which is a four-terminal bipolar hybrid HVDC grid with modular multilevel converter at its rectifier side and
LCC at its inverter side. lts steady-state math model is deduced and a coordinated control strategy is designed
to avoid the commutation failure at the inverter side,which coordinates the low-voltage voltage-order limiter and
low-voltage power-order limiter at the rectifier side to suppress the augment of fault current and reduce the
probability of commutation failure at the inverter side. The steady-state and transient performances of the
studied hybrid HVDC system are simulated with PSCAD/EMTDC and the simulative results prove the
effectiveness of the proposed control strategy.

Key words: HVDC grid; hybrid HVDC system; commutation failure; control; HVDC power transmission
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AC- and DC-side impedance models of modular multilevel converter

LU Jing,CAI Xu,ZHANG Jianwen

(Wind Power Research Center,Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: The impedance modeling of MMC(Modular Multilevel Converter) is the basis for analyzing the
resonance and stability at AC and DC sides of MMC-based power-electronics system. While the impact of
circulating current control on the AC- and DC-side impedances of MMC is considered,the DC-side and AC-
side small-signal impedance analytical models of MMC are respectively derived according to its topological
structure ,operational features and control characteristics. A time-domain simulation model of three-phase
MMC is built with MATLAB/Simulink and the AC- and DC-side small-signal impedances of MMC are
calculated based on the derived analytical models,which are compared with the impedances measured by
the method of small-disturbance voltage/current injection for verifying the accuracy of the analytical models.
The simulative results show that,without circulating current control,the AC-side small-signal impedance has
a resonance peak in low-frequency range;the resonance peak could be effectively restrained by the
circulating current control.

Key words: modular multilevel converter; impedance; modeling; circulating current control; resonance



