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Fig.1 Topological structure of multi-voltage level
DC distribution network
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Decentralized bidirectional voltage support control method
available for multi-voltage level DC distribution network
SI Xinyao',ZHAO Jinghan®, YU Miao’, LIU Haitao’, XIONG Xiong’, WEI Wei’
(1. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210003, China;
2. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
3. China Electric Power Research Institute, Beijing 100192, China)
Abstract: The integration of new energy power generation,energy storage system and DC load to DC distri-
bution network can reduce DC/ AC conversion stage,simplify control and improve system operation efficiency.
Therefore, DC distribution network has received widespread attention in recent years. Using power electronic
devices to construct a multi-voltage level DC distribution network has more flexible topological structure,
more variable operation forms and higher power supply reliability,but it also brings many challenges to the
stable and efficient operation of distribution network. Aiming at the bidirectional DC / DC converter for sub-
network interconnection in multi-voltage level DC distribution network, a decentralized normalized voltage
square variance control method is proposed based on the two-terminal voltage of the converter. Combined
with the power-voltage square droop control of energy storage converter,the control method can realize the
equalization of bus voltage with different voltage levels under normalization perspective,provide uninterrupted
voltage support for the bus of all voltage levels, and enable the system to switch flexibly among multiple
operation modes, such as switching in and out of energy storage, expansion of voltage level, integration to
medium voltage DC distribution network, and so on. The feasibility and stability of the proposed control
method are analyzed,and its effectiveness is verified by simulation based on MATLAB / Simulink.
Key words: bidirectional DC / DC converter; decentralized control; voltage support; DC distribution network ;

multiple operation modes
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Table A1 Circuit parameters of experiment system
ZH FM 1 FM 2 T3
BELHE/V 1000 800 500
it B RG HLE/V 600 600 600
oA XA IR D) kW 30 20 20
G Ty F kW 10 50 25

SRR LR IR LB /Q 0.001 — —

SRR 2R 1% FLUB%/mH 1.5 3 3
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Table A2 Control parameters of experiment system
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Fig.C1 Simulative results of operation condition 3
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