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Fig.l1 Schematic diagram of power system
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Fig.2 Schematic diagram of indirect addressing
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Fig.3 Serial simulation program
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Fig.4 Parallel simulation program
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Fig.6 Specific process of virtual switching method
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Real-time simulation method and platform with variable focus areas
ZHANG Bingda,JIN Zhao,ZHU Junjie,ZHANG Jia

(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)
Abstract: The real-time simulation of AC / DC hybrid power grid should not only consider the switching
characteristics of power electronic equipment,but also ensure to adapt to larger-scale power grid,which faces
a lot of difficulties in the actual projects. In order to ensure the practicability of the essential node voltage
method, a dynamic variable attention mark is given to the sub-network. The node elimination method with
low storage pressure is adopted in the focus sub-network,while the linear grouping method with less compu-
tation is adopted in the non-focus sub-network. In the Virtex-7 FPGA VC709 development board of Xilinx
Company, the shortage of FPGA(Field Programmable Gate Array) resources is solved by using the seamless
parallel simulation program docking method and the flexible structural parameter query method,and a real-
time digital simulation platform with variable focus area is designed. Taking a typical AC/ DC hybrid power
grid as the example,the feasibility of the proposed method and the effectiveness of the developed platform
are verified.
Key words: AC / DC hybrid power grid; real-time simulation; essential node voltage method; variable focus
areas; FPGA
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Fig.A1 Simulation circuit of converter
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Fig.A2 Structure of simulation calculation for variable focus area
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Fig.A4 Hardware in the loop structure of FRTDS
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