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Fig.1 Hybrid cascaded multi-level inverter based on
three-level NPC circuit
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Topology and modulation strategy of novel hybrid cascaded multi-level inverter
YE Yuanmao,HUA Teke
(School of Automation,Guangdong University of Technology,Guangzhou 510006, China)

Abstract: In order to solve the problems of current backflow in low-voltage unit and less output levels of
the existing asymmetric cascaded multi-level inverter,a hybrid cascaded multi-level inverter based on
switched-capacitor circuit is proposed. Firstly, a switched-capacitor circuit is embedded in the low-voltage
unit of a two-unit asymmetric cascaded H-bridge type inverter,which effectively avoids the current backflow
and increases the number of output levels. Then,in order to reduce the number of DC sources required
when the proposed scheme is applied to three-phase system,a three-phase hybrid cascaded multi-level inverter
topology is developed by using a three-level neutral point-clamped type or T-type inverter circuit as the
high-voltage unit. Afterwards, in view of the proposed inverter topology characteristics,a hybrid modulation
strategy containing phase-shifted carriers and level-shifted carriers is proposed. It effectively reduces the
voltage ripple of the switched-capacitors and the switching frequency of switching devices as well as the
switching stress while satisfying the inverter output of high-quality voltage waveforms of sinusoidal pulse
width modulation. Finally, experiments verify the feasibility of the proposed cascaded multi-level inverter
topology and the modulation strategy.

Key words: cascaded multi-level inverter;switched-capacitor; hybrid modulation; phase-shifted carriers; current

backflow
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Fig.A2 Hybrid cascaded 13-level inverter based on T-type circuit
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Fig.A3 Input DC power supply scheme
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Fig.A4 Hybrid modulation strategy
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Table Al Parameters of experimental prototype

JofE A
TR R EL IR HiiHE: 324V
I B A EVHE: 54V

FESITREE  F3L150RO7TW2E3_B11X1
REFITTH X IRFB4410X4; IRFB4229%4

TR MBR30100CT X 2
NER/ b S 2000 uF/200 V HLfR B2
FFRHA 1000 uF/63 V HIfRHZ
P 2% EP4CE6F17C8

AR 10 kHz, 5kHz
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Fig.A6 Experimental waveforms with pure resistive load (100 Q)

Vs sty Vs_s2 Vs _se,Vps_sa 150 V/div

Fr

Dl T [T

S "Il'-':'lMl'l |f.'llll_|'l|'_lll'|
VIRV VY T

| Vossz |

t:5 ms/div

(a) JFRAE R BIE

Uo: 500 V/div; Vcsm- 2 VIdiv

|

CSl 2

\Fﬂ\(ﬂ\{ﬂ‘{ﬁ\{ﬂ

Uo: 200 V/div; io: 3 A/div; AVesy p: 1 V/div

t:5 ms/div

i

Il

IHIIFIIJ

|

M

W

N/

_ —

i

AVcsuV V v ( .( ‘VAVCMZ

t: 5 ms/div
& A7 fadi SRR SRR R
Fig.A7 Experimental waveforms with dynamic loads

Uo: 200 V/div; uo et 2\{Idiv

Uo

it S IR T 34T 4

A8 T RAVMIL B E . BIUKF AR FFT 5347
Fig.A8 Output voltage and current waveforms and FFT analysis
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