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Abstract

The new platform area refers to the new AC/DC power supply architecture that contains more dis-
tributed photovoltaic, energy storage, charging piles and other elements in the future low-voltage
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distribution network, and supports flexible interconnection. In order to meet the engineering de-
sign, development and integration of the new platform in the future, this paper designs a high-effi-
ciency experimental platform for the new platform based on the four-quadrant converter, which can
construct different power supply topologies according to different load density, load properties and
energy endowments. It can simulate the advantages of load sharing, fault switching, disaster recov-
ery backup, DC power distribution, and green power access of the new platform area. Combined with
UREP real-time simulator, a closed-loop control experimental platform is formed, which can be used
as a research and development tool for enterprises and an experimental platform for cultivating
students’ innovative practical ability.
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Figure 1. An example of a new type of platform
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Figure 2. Hardware topology of the experiment platform
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Figure 3. Basic schematic diagram of the power chassis
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Figure 4. Schematic diagram of flexible interconnection
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Figure 6. Topology customization principle
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Figure 7. Experimental example diagram
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Table 1. Main circuit parameters
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Figure 8. AC side voltage and DC side voltage waveform
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Figure 9. Power transmission of converter under alternating load condition
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Figure 10. Current waveform under load exchange condition
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Figure 11. Converter power transmission under fault switching condition
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Figure 12. Current waveform under fault switching condition
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Figure 13. Converter power transmission under photovoltaic connection condition
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