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New Double-Connected Multi-Step Inverter for SVC Applications
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ABSTRACT

A new multi-step voltage source inverter is proposed in this paper. The proposed scheme is composed of
the double-connected 12-step inverter with an auxiliary circuit. The auxiliary circuit includes two voltage
dividing capacitors, two switching devices and a low KVA autotransformer. The resultant system is shown to
be a 24-step inverter suitable for medium power level SVC applications in which the PWM method can not be
employved. A 36-step operation can also be obtained by the addition of a bidirectional switch to the proposed
inverter. The design parameters are derived from the analysis of voltages and currents by means of switching
functions. The validity of the proposed scheme is confirmed by the simulated and experimental results.
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Fig. 4 Proposed 36-Step Inverter
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Fig. 5 Simulation Results of the Proposed 36-Step Inverter
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Fig. 6 Experimental Results of the Proposed 24-Step Inverter
{Vertical: 50V/Div., Horizontal: 2ms/Div.)
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Fig. 7 Experimental Results of the Conventional 12-Step

. Inverter (Vertical: 50V/Div., Horizontal: 2ms/Div.)

2 ol (@alWE 983
xigol olste 7| xM2 3T
ERSEEE

[1] A, Nabae, I Takahashi, and H. Akagi, "A new
Neutral-Point-Clamped PWM  Inverters,” TEEE Trans.
Ind. Appl, vol. TA-17, pp.h18-523, 1981.

|2} Pradecp Bhagwat, V.R Stefanovic, “Generalized Structure
of a Multlevel PWM Inverter,” IEEE IAS Conf. Rec.
pp. 791-803, 19%0.

131 K. Oguchi, H Hama, T. Kubota, “Multilevel Current
Source and Voltage-Source Converter Systemns Coupled
with Harmonic Canceling Reactors,” IEEE TAS Conf.
Rec. pp. 1300- 1308, 1997.

4] S. Tida, S. Masukawa, J. Shimomura, and S. Miyairi,“A
New Method for Improving Output Voltages in Double
Connected Inverter by Means of Dividing DC Voltage
Source,” Trans. Inst. Elec. Eng., Japan, vol. 110 -D, no.
5. pp. 467-476, May 1990 (Japanese).

[5) Masukawa, S. lida,“A Method for Reducing Harmonics
in Output Voltages of a Double -Connected Inverter,”
IEEE Trans. on power electronics, vol. 9. no. 5, pp.
543-050, sep. 1994



553

2l e

€
H

<

A X A 9

<
20

j—

<l

e

Tor
x
__2

Tl

(o]
=

724 103 1244,

.

it}

K
i

2| M| 213 1 5%)

19924 D|= Texas

p ZHU(HAN.

199544

5t

=1
=

Hrls

A&M Univ.

19854 ~ 1990 CH

AL

8

C
o

EEEST

= 0
T O

§o A2 MOolA

517

EF

5

°
P

. 1992¢t 2¥

ket &2

S
(sl

BB
[ee]
g
{
i
g

) JHEO[AL

KE

(

jor

Zl=# Post

=
[=)

ofll
©
ol
<)
3

{
ofll
©
|
Y
3

0|

8

9¢ 19944

1993
Virginia Polytechnic Institute and State University W23

Doc.

#.

P .



