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ABSTRACT
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Fig. 1 Proposed single-phase multi-level inverter
topology
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Table 1 Comparison of power component requirements and power
loss per cell of inverter

a4 | 5E T Conduction 2914
THANPCH 3 4 4 IGBT (Vg) 9
e AN E 3 IGBT + 1 Diode (Va/2)
Proposed 6 9 4 IGBT (Vg) 1
g2 ol B] E] 3 IGBT + 1 Diode (Ve/2)
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Fig. 2 Carrier and reference waveforms(0.5 < m, < 1)
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Mode1(0.5 < M<1)

Vour = Vac or Vgo/2 (2)
Mode?2(0 < M<0.5)

Vou = Va/2 or 0 (3)
Mode3(—0.5 < M<0)

Vour = 0 or —Vg/2 (4)
Mode4(—1 < M<—0.5)

Vout = —Vdc/z or —Vdc (5)
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Table 2 Qutput voltage due to switching states

Fead 291 44
(Vou) S1 S2 S3 S4 T1 T2
Ve ON OFF OFF ON ON ON
ON OFF OFF ON OFF ON

V2 ON | OFF | OFF [ oN | ON [ OFF
0 ON | OFF | OFF [ ON | OFF | OFF
OFF | ON | ON | OFF | OFF | OFF

_v,» | OFF | ON | ON [ OFF | OFF | ON

OFF ON ON OFF ON OFF
—Vae OFF ON ON OFF ON ON
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Table 3 Experiment parameters
4 4 & 97 5k[VA] AFPAAY 400 [V]
A % oA ¢ 220 Vel | A A & 32 [Ams]
DCHA AWMAH 2000 [uF]| R FHW 224 0.78
29 A F 95 10 [kHz] | A & & 3 5~ 60 [Hz]
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Fig. 3 Operation sequence of proposed inverter in
positive half period
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Fig. 4 OQutput voltage and output current of
inver ter
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