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Steady-state Characteristics of Single-to-Three Phase PWM
Current Source Converter with Three Legs

asuhiko , Hirokazu , Ryozo , Kouichi an
Y: hiko NEBA**, Hirok MATSUMOTO** Ry IToH**, K hi ISHIZAKA** d
Yojiro SHIBAKO***

This paper presents a current source ac-ac converter between single-phase power source and three-phase load.
A three-phase bridge circuit, which consists of three legs with six switching devices, is used for the converter
circuit. Two among three legs are used in common for the power source and the load lines. The normal PWM

switching strategy is employed to obtain the sinusoidal voltage and current. The tank circuit with LC parallel

resonance is inserted in the dc line and this also contributes to shape the waveform into sinusoidal. The

experimental waveforms are shown and these are compared with the simulated waveforms obtained by using the

state space method. These results prove that the three-leg converter with the single-phase input can generate the

three-phase output and has sinusoidal waves in the input and the output sides.
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Fig.1 Current source converter with three legs.
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Fig.2 PWM method.
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Fig.3 PWM patterns in one cycle.
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Fig.6 Equivalent circuits for each mode.
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App.Table 1. Elements of matrices in each mode.
ET—K (%] %3 %) [ ag4 Qg4
1 UL, | =1Ly | 0 -1 | G 0
2 0 ~1/Ls | VL, 0 e, | -1c
3 VL, 0 —UL, | -1/C 0 /¢,
4 0 VL, | -1L, 0 -1/c, | G
5 0 0 0 0 0 0
L,

2) BT

[<-1. 0 0 00 0 0 0 0 0 0]

0 -1.0 0 0 0 0 0 0 00

00 -10 0 0 0 0 0 00

00 01 0 0 0 0 0 00

0 0 00 -10 0 0 0 00

B.=[0 0 0 0 0 -1 0 0 0 00

00 000 0 -1 0 0 00

00 000 0 0 -1 0 00

00 000 0 0 0 -100

00 000 0 0 0 0 10

00 000 0 0 0 0 0 1]







