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ABSTRACT

This paper proposes a robust digital controller for
PWM voltage source inverter using CRA method. The usual
inverter controller for the operation of constant voltage and
constant frequency consists of a double looped PI controller
for the outer voltage controller and the inner -current
controller, of which the order of characteristic polynomial is
high and so the gain tuning is difficult. Considering the
limited switching frequency of the devices and sampling
frequency of the digital controller, the gain tuning is usually
based on the engineering experiences with the try and error
method. In this paper, the error—space approach is used to
get the system model including the controller with low
order, and the characteristic ratio assignment (CRA) method
is proposed for the design of robust controller which has the
advantage to design the optimal gain to meet the referenced
response and overshoot within the limit range. The PSiM
simulation and experience results are shown to verify the
validity of the proposed controller.
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Fig. 1 Single phase inverter system
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Table 1 Per unit values of the system parameters
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System parameter Value
Inductance (Lf) 3mH
Filter Resistance (Rf) 0.01Q
Capacitance (Cf) 100uF
Reference voltage 50Vpeak
DC—link voltage 300V
Resistance load 30 — 15Q
Switching and Sampling frequency 5kHz
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Fig. 2 Waveforms of Vc_a, Vc_b, Vc_c, Ic_a and IL
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