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Input/Output Characteristics of Single-Phase Current Source Converter
with Composite PWM Control

Yasuhiko NEBA**, Hirokazu MATSUMOTO**, Akinori HOASHI*** and Teruhisa MATSUOQ***

This paper discusses the application of a composite pulse width modulation (PWM) control to a single-phase current source converter

with two legs of four switching devices. The switching patterns are generated by employing two set of sinusoidal modulating and

triangular carrier waves. Two modulating waves are independent of each other in change of amplitude and phase. Although the

switching patterns of the positive devices differ from those of the negative devices, the PWM controlled current of ac side has the

waveform of a sinusoidal pulse trains. In this paper, first of all, the composite PWM method is shown comparing with the conventional

method, and the control strategy of the converter is explained. Second, the experimental waveforms of ac and dc sides in the rectifier

operation are given. These prove that the converter can generate the sinusoidal ac current. Next, the approximate analysis for the steady

state characteristics is described and the calculated results are shown with the measured ones. Finally, the input/output characteristics for

changing the dc output voltage in both amplitude and phase-shifted controls are given.
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Fig.1. Single-phase Current Source Converter circuit.
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Fig.2. Composite PWM method with two carrier and two

modulating waves.
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Fig.3. Experimental waveforms at M ,=M,=0.95.

- i)

4. REER

FEERIL, EIRELEEE E=100V (=60Hz), C~5uF,

L=1mH, L/=5mH, C/=35.4uF, L=49.7mH # 2% I J& %
¥ f=5.64kHz & L, EFEHZ R L COEYERERR L
&ﬁE{EZ §1 %./E ]‘/VC%

M SA —EFRMNTITo T2, FT7,

WG ZEAE LTI HE, LEBELTE 2R LES
BOWIEI LU, RIURRE D 2L 2R LT

WHDT, RKFETIL, &LEED T TE ZBILRFORE R+

PERIE & R U O, i, PRE/ L 2 DI
KERFA 095 & LT,
SIINIAEA a=a,=0 & LT, ZE=E M, & M, B
e
\_/
i /——-\ /
\W,
iP
e ,.«""*""\-. P
_,"‘" w1
ey - \\ g [
iq
(a) TR PWM £ (M=M,=0.30)
e
\_/
; MMM IMMMMM
e
il’
‘“\\\I\\\“\“\“ ““\“\\\ ‘\\\\\\“\“\“i'x\‘\\\“““ ‘“““\
o e .
TR
iq

(b) K PWM i£ (M,=-0.35, M,=0.95)
4 ZSFREEHIRERE O SR
(200V/div., 6A/div., Sms/div.)
Fig.4. Experimental waveforms with modulation index

control.

(3)



0.95 FEDEJIE 2R L, LS EIEIE e, BIRE i,
PWM il FE R i, EREE e, 3 L CEIREN i, TH D,
EIAIZFEA L TWA X 7 RO EIc LY, EiTE
WIEFEERTH Y, BIRMITIZIEIIE 1 OEREER
LD, B, & BT e 1L, A NMREIE KL L o
25 THD 2, DNV AFIEETH Y, ZOREE, B
Wi L OERE i, © PWM U 7 vt 2f, O E T K
sy & 7o TN B,

X 4 I A a=a,=0, M=M,=0.3 DGt K PWM 7£ D
W R L O OBEMESM L BERAICIR U E TS %

e
\/
TN
; pd ™.
/// \\\~////
ip
B ---..\
ey \\ \
“~ NG
iy
(a) #E3k PWM % (0,=0,=71.6deg.)
e
\__/
. D ™
1
iP
iy L mm‘.'\“\\\\\\\\\“ !
Ny ™y
o r“““l\\h, “““““\h N ““m““\hh‘
ig

(b) &K PWM £ (o,=111.6deg., o,=0deg.)
5 (LFAHIAEIRE O SN
(200V/div., 6A/div., Sms/div.)

Fig.5. Experimental waveforms with phase-shifted control.
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