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Composite PWM Single-Phase AC-AC Current Source Converter
with Two Legs of Eight Switching Devices

Yasuhiko NEBa™,

Hirokazu Matsumoto™, Yojiro SHiBAKO™ and Yu TAKAKURA™

Circuit configurations of single-phase AC-AC current source converter are proposed in this paper. The converter circuit has two legs

with eight switching devices. The converter contains three bridge circuits; main bridge, load bridge and AC chopper bridge, in cascaded

connection. Two switching devices are employed in common for two bridges. The AC chopper bridge with a capacitor can manage

instantaneous power with twice the source frequency. First of all, three types of converter circuit are shown and the composite PWM

method is explained. To obtain the smoothing current in dc link and the sinusoidal wave in ac side, the optimal conditions of the PWM

operation in ac chopper bridge are given. Next, the operation of the converter circuit is explained and the equations of voltage and

current are derived by using the equivalent circuit of the operational mode. The strict analysis by employing the state space method is

shown. The theoretical waveforms are compared with the experimental ones. Lastly, the input/output characteristics of the converter are

given.
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Fig.1. Circuit configuration of current source converter with

two legs of eight devices.
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Fig.2. Other configuration of current source converter.

e
» X

& Vv Y
S1(S2) . —ir—r n i n

i, 4Annnnnn !

1

& N =L .
S3(S4) i 'I

. ]

L : OO

£ s AN

3 ‘ 7 —SF

— |
$5(S6)_L—ir—r— n n

iCUUgmnn“ .

1

: Y

o N —— !
S7(S8)

0 T 2n

K3 #HEPWMIE
Fig.3. Composite PWM method.
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Fig.4. Equivalent circuit of operational mode.
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Table 1. Conducting devices and dc voltage in operational

mode.
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Fig.5. Voltage and current waveforms with power factor 0.99 of load.
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Fig.6. Voltage and current waveforms with power factor 0.80 of load.
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App.Table 1. Elements of matrices in each operational mode.

&£ 1 EREATIIOER

E— Kk asg ass ang asa ase as;
1 0 0 0 0 0 0
2 0 0 1/C 0 0 —1/La
3 0 -1/Cp | -1/C 0 1/La 1/La
4 0 -1/C 0 0 1/La 0
5 -1/Cr | 1/Cn 0 1/La —1/La 0
6 G | e | ve | VLa | ~ULe | ~ULa
7 -1/Cr 0 -1/C 1/La 0 1/La
8 -1/Cr 0 0 1/La 0 0
9 1/Cr 0 0 —1/La 0 0
10 1/Cr 0 1/c —1/La 0 —1/La
11 1/Cr | =1/Cp | -1/C | =1/La 1/La 1/La
12 1/Cr | =1/Cn 0 —1/La 1/La 0
13 0 1/Cn 0 0 —1/La 0
14 0 1/Cn 1/C 0 —1/La | —1/La
15 0 0 -1/C 0 0 1/La
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