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Control Methods of a Matrix Converter with a Generator
Junnosuke Haruna*, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes control methods for a matrix converter with generator for an input power source. An
input current command of the matrix converter is calculated by an input terminal phase voltage. However, the
terminal voltage in case of using the generator for input power source is not stable by resonant phenomena
between synchronous reactance and input capacitor. Therefore, the phase of e.m.f is estimated by band pass
filter in this paper. In addition, a stabilization control for terminal voltage is applied. By using simulation, this
paper discusses the control characteristics of the matrix converter as follows; (1) operation with R-L load and
induction motor load (2) acceleration characteristics of generator (3) operation area of stabilization control
against the synchronous reactance (4) boost up for terminal voltage with input current phase control. Those

simulation results confirmed the valid of the proposed system.
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Fig.1. Matrix converter.

Stw
L——|

600 ‘

 ohiyhyhivireirihiiytiyiy

Ir [A]

I ARAAMAAAARAA

Vu (LPF) [V]

AAAAARAAAMARIARMA

w o W

0
oAl ‘

AV AVAYAVAVAVAYAYAVAVAVAVAVAVAVAVAYAY
“060 0.70 ‘ 0.80
Timef[s]

2 AJIBREHROLE O ANHI1ETE

Fig.2. input / output waveform of generator.

#1 vial—va R

Table 1. Simulation condition.

Electl.fomotlv'e force 135[V1/1800[rpml] Load resistance 5.184[Q]

(Line-to-line)
=
% Rated turns 1800([rpm] Load reactor 6.785[mH]
-
§ Rated frequency 90[Hz] Load power facter 0.8

Rated output 750[W] Output frequency 90[Hz]

Number of pole 6 Output voltage 90[V]
Filter capacitor 1[uF] Control method Virtual PAM method®
Switching frequency 10[kHz] Commutation method Ideal commutation
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