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Fig.1 Structure of chained DC distribution network

Pl 2 O B C A R SR S o UL U
by R W S 1) s LU BE R LT 5 0, O SCEE LR S R N
2 BELATE ; Py by 2R B 6747 B AT TSI

2 m A




(14() ® 0 8 & iR B

£35%

U
I
I
i

2 EfBERMNARYT R REE
Fig.2 Typical branch of DC distribution system
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Fig.3 Ring structure of DC distribution network
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Fig.4 Dual-terminal structure of DC distribution network
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Fig.5 Equivalent circuit of photovoltaic generation
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Fig.6 Grid-connection of photovoltaic generation
to AC distribution network
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Fig.7 Grid-connection of photovoltaic generation
to DC distribution network
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Fig.8 Model of energy storage
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Fig.9 Grid-connection of energy storage device
to AC distribution network
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to DC distribution network
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Fig.11 Topological structure of hybrid DC
circuit breaker
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Fig.14 Simulation system of DC distribution network
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Fig.15 Variation of electrical variables in DC
distribution network under normal condition
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Topological structure and control strategy of DC distribution network
DU Yi,JIANG Daozhuo,YIN Rui,ZHENG Huan, WANG Yufen
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)
Abstract: The feasibility of ring and dual-terminal structures for DC distribution network is discussed and
the power equations are deduced and solved for the typical branch of chained DC distribution network. The
grid connection of the distributed energy source and energy storage is compared between DC and AC
distribution systems and results show that,the connection to DC grid cuts down on the DC/AC converter
and filters. Hybrid DC circuit breaker is applied and a coordinated control model of DC distribution
network is proposed. The results of simulation with PSCAD/EMTDC for a ring-type DC distribution network
under both normal and fault conditions validate that,with the effective control and reasonable scheduling of
distributed energy sources,the harm of short circuit fault to system is effectively limited and the short
circuit time is decreased,ensuring the operation of DC distribution network more efficient and stable.
Key words: DC distribution network; topology; hybrid DC circuit breaker; distributed power generation;

control; models; computer simulation
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