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Fig.2 Master-slave control structure of VSC
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Tab.1 Parameters of MTDC distribution System

S8 QI SR B
R/ 0. 000 15 L/mH 0.372
R,/Q 0. 005 46 L,/mH 0. 001 47
R,/Q 0.036 4 L,/mH 0. 098
R,/Q 0.027 3 L,/mH 0.073 5
C,/uF 702 0 C,/uF 105 0
C,/F 0.01 C,/F 0. 096
C,./uF 1 000 /. 5 000
Vieret/ V 800 Vige/V 400
P /kW 225 P/ kW 100
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Tab.2  Controller Parameters of the MTDC System

Tk FRIE ¥ BSH
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G, 0.004 5 0.035 5
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Fig.6 Bode diagrams of regional impedance
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Fig.9 Impedance simulation of variety VSC1 power
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Fig.12  Simulation of stability of MTDC system
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Stability analysis of multi-terminal DC system with dual active
bridge DC-DC converters

LIU Yao"?, KONG Li"?*, DENG Wei'?, PEI Wei'*?
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Dalian National Laboratory for Clean Energy, Chinese Academy of Sciences, Dalian 116023, China)

Abstract: The multi-terminal DC system comprised of multiple AC/DC systems by flexible DC technology is one of
the important forms of future power grid. Dual active bridge DC-DC converters can connect several DC networks
with different voltage levels. Here, the Davenan equivalent circuit and its state space small signal model of multi-
terminal DC system with dual active bridge DC-DC converter are established. An impedance-based stability analysis
method is proposed. The influences of parameters such as static operating point, line length and DC capacity on the
stability are analyzed. The stability boundary is determined by using Nyquist criterion. The simulation model of the
multi-terminal DC system is built and the proposed stability analysis method and conclusions are verified.

Key words: dual active bridge DC-DC converter; multi-terminal DC system; small signal model; stability analysis



