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Electromechanical transient simulation of AC-DC hybrid systems
containing VSC-HVDC
ZHANG Fang',LI Jingyuan',LI Chuandong®
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;

2. Electric Power Research Institute of Fujian Provincial Power Co.,Ltd.,Fuzhou 350007, China)
Abstract: The electromechanical transient simulation is studied for the AC-DC hybrid system containing
VSC-HVDC (Voltage Source Converter based High Voltage Direct Current). The outer-loop power/voltage
controller of VSC-HVDC applies the PI(Proportional Integral) control to generate the inner-loop current
reference. Since the AC-side mathematical model of VSC-HVDC on the dg synchronous rotating coordinates
cannot be accurately decoupled,its mathematical model on the af stationary coordinates is established and
the PR (Proportional Resonant) control is introduced to the inner-loop current controller to track the inner-
loop current signal with zero steady-error,which realizes the decoupled precise control of VSC-HVDC. The
dual time-step method is used to accurately simulate the dynamic response of VSC-HVDC. The correctness
of the VSC-HVDC electromechanical transient model and the validity of the proposed dual time-step hybrid
simulation method are verified by the simulative results of New England system.
Key words: VSC-HVDC; HVDC power transmission; electromechanical transient; proportional resonant
control; dual time-step hybrid simulation; AC-DC hybrid system
et —hee oot ettt oottt e
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MTDC converter control based on P-DPC
JIANG Binkai', WANG Zhixin', LU Binfeng?, SHI Li’
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,
Shanghai 200240, China;2. Jiaxing Renewable Power Electrical Co.,Ltd.,Jiaxing 314031, China;
3. Shanghai Najie Electrical Plants Co.,Ltd.,Shanghai 201111, China)

Abstract: A simulation model of three-terminal parallel VSC-MTDC (Voltage-Source Converter based Multi-
Terminal HVDC transmission) is built on MATLAB/Simulink platform,and the local controller and
coordinating controller are respectively designed based on P-DPC(Predictive-Direct Power Control). When one
converter station is disturbed or out of operation,the main converter station then provides the compensating
power;when the main converter station reaches the upper limit of power output,a converter station with power
regulation function will change its operating mode to automatically assume the power vacancy for ensuring the
stable system operation. The operation of each converter station is relatively independent to improve the
system stability. The simulative results show that the designed controller is simple and its control effect is
better than that of traditional dual closed-loop control strategy.

Key words: VSC-MTDC; P-DPC; local control; coordinated control; MATLAB; stability; HVDC power

transmission; control
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