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Control System of Regenerative Braking Energy Absorption Device
Based on DSP and FPGA

ZHOU Cheng, CHEN Jie-lian, TAO Hong-liang, ZHANG Min, ZHOU Li-ming

(Zhuzhou National Engineering Research Center of Converters Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: In order to improve dynamic response speed and static control precision of regenerative braking energy absorption device, a
high-performance digital control system based on DSP and FPGA is designed. It describes main circuit and operation principle of the device,
stresses the design of hardware and software for control system based on DSP and FPGA. Results of full power test and field operation show
that the system has fast dynamic response speed and high control precision, which can realize stability of the grid voltage in real-time.
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[41415] [31515] 5 2"" 4
2~ 4 [455] [445] THD
2~ 4
[4,4,4]
5 N=4 [3,5,9]
5
=3 THD
2 [4!515] 5
Tab.2 Simulationresultswhen [4,5,5]
Up/Uye THD Upe/ Uy, THD
(U, /U, 7% Uge/U, ) 7%
8.032 9.84 8.023 9.97
8.043 10.09 8.03 9.88
3 [4,4,5]
Tab.3 Simulationresultswhen [4,4,5]
UAB/Udc THD UBC/Udc THD
(U, /U, 7% UV, ) /%
7.442 10.49 7.424 10.76 [1] .
7.442 10.49 7.438 10.56 [a. 2008(5) 11-15.
[2]
4 [3:5.5] 2011,
Tab.4 Simulationresultswhen [3,5,5] [3] ,
U7V, THD U7V, THD [J]. 2010 40(12) 12-16.
(U, /U, 7% U U ) /% [4] :
2 7.375 10.76 7.376 11.15 (5] - SPWM
[J1. 2003 23
5 (10) 99-103.
Tab.5 Simulationresultswithoutneutral pointdrifting (6] '
[J. 2007 27
U,s/Uye THD(U,,/U,.) /% (1) 76-81.
N=3 5.199 14.94
N=4 6.924 12.27
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