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Novel Control Strategy of Instantaneous-Power Based Current-Source PWM Converter and Experimental Results
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Abstract

This paper describes a direct-power-controlled current-source PWM converter, and presents its experimentally
examined operation characteristics. The most important feature of this strategy is a direct selection of switching modes of
the converter on the bases of instantaneous errors of active and reactive power. In addition, this paper describes a
theoretical analysis on relationship between the instantaneous power and the switching modes, which is essential to

compose a switching mode table in the controller. Feasibility of the proposed strategy is verified through experimental

tests, using a prototype setup.
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Fig. 1. System configuration.
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Fig. 2. Quantized phase of input voltage vector.
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Fig. 3. Configuration of switching mode table.
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Fig. 4. Current-source PWM converter model.
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Fig. 6. Resonance suppressor.
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Table 1. Electric parameters of power circuit,

Input filter inductance L, 2.7 (mH)
Input filter capacitance Cr 40 (uF)
DC bus inductance L 5 (mH)
Source voltage 200 (V), 50 (Hz)
DC bus current command 12.5 (A)
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v, =V, *3"5’\/';["’ +ve3+v83] (7)

v, = JEV,M cos wt
v, = JEVW cos(wt -27/3) (8)
v, = \EV,,,,, cos(ax -4 a’3)
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Fig. 7. Simulation results.
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Fig. 8. DC-bus current step response

(simulation result).
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Fig. 9. Disturbance step response

(simulation result).
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Fig. 11. DC-bus current step response (experimental result).
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Fig. 12. Disturbance step response (experimental result).
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Fig. 14 Total efficiency.
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