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Steady State Characteristics of Current Source Inverter Induction Motor
Drive System with Single-phase Utility Interactive Photovoltaic Generation

Yasuhiko Nesa and Tomokazu Esaxki

This paper deals with a three phase induction motor driven by PWM current source inverter with

photovoltaic generation. The system is interacted to single phase utility using PWM converter, and the

photovoltaic arrays are connected to the dc link of the system by employing a step down chopper. The

chopper is operated on PWM switching, and contributes to maintain the maximum power of the arrays

and to smooth the dc link current in the small dc reactor. The bidirectional power flow between the

system and the utility can be achieved with a sinusoidal current in the ac side. The induction motor can

be driven by sinusoidal current and voltage.

In this paper, the system configuration and the control methods are shown. The converter and the

step down chopper achieve the control of the power flow in system. The PWM strategy of the chopper,

which depends on the converter PWM operation, is explained in detail and the switching patterns are

given. Next, the theoretical analysis by using state space methods is given. In the analysis, the single

phase PWM converter is modeled by the voltage sources to avoid a complication of the calculations.

The calculated results are compared with the experimental ones in the constant voltage per frequency

drives of a motor. Moreover, the characteristics of the power, the current, and the control parameters

are given for changing the motor operations. The results prove that the proposed system has good

performances for the utilization of the photovoltaic power.

Key Words: Induction Motor, Photovoltaic Generation, Current Source Inverter, Step Down Chopper,

Pulsewidth Modulation, Single-phase Utility
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Table.1 Operational mode in analyzed period.
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Fig.4 Waveforms at no-load of motor.
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