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RT-LAB based modeling and simulation analysis of flexible DC distribution network

YU Yanan, JIN Yangxin, JIANG Quanyuan, XU Xidong
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Based on the real-time digital simulation system RT-LAB, this paper establishes a typical mathematical
simulation model of loop flexible DC distribution. The model includes photovoltaic, lithium batteries and AC/DC load.
Simulation analysis of different running conditions transient response tests, such as start-stop control, command control, is
made. RT-LAB significantly enhances flexible DC distribution simulation timeliness and practicability. Start-up logic
design, soft-switching and progressive power upgrade method effectively reduce starting current and access operation

over-voltage. It is proved that the model works well to meet the operational requirements, and the study about start-stop

control and operation conditions can provide reference for further engineering construction.
This work is supported by National High-tech R & D Program of China (No. 2013AA050104).
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Fig. 1 Model of flexible DC distribution network
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Table 1 Capacity of source and load in flexible DC distribution
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Fig. 2 Converter average models
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Fig. 3 Separation schematic diagram of subsystem
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Fig. 5 Start-up and access control diagram
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Table 2 Testing results of the converters
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Fig. 6 Diagram of simulation test one
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