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New Double-Connected Multi-Step Inverter for High Power Motor Drive
Applications

Seunguk Yang, Hyungsoo Mok and Gyuha Choe
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ABSTRACT

Now, in this paper, going to present you with an idea related to a new inverter of multi-step voltage source,
that is, the double-connected 12-step inverter with an auxiliary circuit. It possibly can be 24-step inverter with
3-phase voltage source which will enable us make full application even to medium and high power-level Motor
drive, UPS, STATCOM, SVC, etc. in which the PWM method could not be employed. 24-step operation can be
obtained from the link between the existing 12-step inverter and the additional auxiliary circuit in which the
transformer of auxiliary circuit generates ripple voltage delivered to the inverter. Through a lot of experiments
and simulations, (from which the validity of this scheme is confirmed,) we came to the conclusion that the
increase of the primary winding number on transformer by 2N(N=1,23..) leads to the 12M-step(M=2,34...)
inverter. The validity of the proposed scheme is confirmed by the simulated and experimental results.
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Fig. 1 Proposed 24-step Inverter
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Table 1 |IEEE 519-1992 Recommended Practices

0Odd Harmonic Order h (%)

I/ |H <11|11 <h <17|17 <h <23|23 <h <35{35 <h|THD(%)
<20% | 40 2.0 15 0.6 0.3 50
20-50 70 35 25 1.0 05 80
50-100 | 100 45 40 15 0.7 12.0
100-1000| 12.0 55 50 20 1.0 150
>1000 | 150 7.0 6.0 25 14 20.0
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Fig. 2 Auto-transformer for proposed 24-step inverter
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Table 2 Equivalent Capacity and Element Rating

71& | Algkste
12-22%] | 24-2=% A
T1 0.468 0.468
>70.5 V ek s
S7F P,
Lk T2 0.468 0.468
VA(pu)
HE 22 Vi s
e 0.781 P
et Vdl(peak) /
A | O 00y
OIH E]
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A
54 Idb(peak) /
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A 0897 Vo(peak)
HE32 Isa(rms) /
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