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Study on digital dual closed-loop chopper inner-feed cascade variable

speed drive system based on state-space averaging

model and its application
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Abstract: A novel model of inner-feed chopper cascade variable speed drive system using the state-space averaging
method is proposed in this paper. The dual closed loop control strategy is then presented based on the model. The control
circuits for realizing the control strategy are also investigated. Finally, a drive test is carried out, and the experiment results
indicate the feasibility of the model and control strategy. Based on the control strategy, several devices with remarkable
energy-saving effect are running well in the industry field. They exhibit excellent performance such as reliable DC-current
protection ability, good dynamic response and static precision.
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Fig. 1 Block diagram of dual closed-loop chopper inner-

feed cascade speed drive system
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Fig. 2(a) Voltage in chopper Fig. 2(b) Terminal voltage at
atb IGBT
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Fig. 3(a) Rotor equivalent direct circuit(IGBT on)
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Fig. 3(b) Rotor equivalent direct circuit(IGBT off)
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Fig. 4 Dynamic structure block diagram of dual closed loop control system
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its analysis)
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Table 1 Relation between variables in chopper inner-feed cascade variable speed drive system

HIR R A S/ V BT/ A R (S E /(1000 /min) HE HLIR/A TR HLAL/A

536 38.8 13.81
548 81.6 6.71
560 129.3 433
560 170.3 3.28
555 216.3 2.59
560 264.5 2.11
558 314.5 1.78
560 360.5 1.55

0.928 930 286 14

0.856 900 260 31.5
0.784 870 243 48.7
0.704 840 220 62

0.624 810 204 74.5
0.552 780 185 82.4
0.464 750 170 90.5
0.39 720 155 95.7
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