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An Improved Modulation Strategy for Hybrid Cascaded H-bridge Inverter

DU Zhibin

School of Electrical and Information Engineering, Anhui University of Science and Technology, Anhui Huainan 232001,
China

Abstract; For the hybrid cascaded H-bridge inverter, when using the hybrid carrier cascade modulation strategy, although
the problem of current backfilling can be solved and the waveform quality of the inverter output voltage is good, the low-
voltage unit of the inverter will have the problem of uneven power. Based on this, an improved hybrid modulation strategy
was proposed. Taking the hybrid cascaded nine-level inverter as an example, the high-voltage unit of this strategy adopted
step-wave modulation whose modulation wave was a sine wave. The modulation waves of the two low voltage units were
adjusted respectively and then the pulse width modulation ( PWM) was carried out. The pulse signals of the switching
components of the two low voltage units were obtained through PWM modulation. The logic operation was carried out by
using the symmetry of the pulse signals and the pulse signals of the low voltage units were redistributed. Firstly, the
simulation analysis was carried out, and the corresponding results were obtained by building simulation models and
running the two modulation strategies under the same condition. Then, the experimental verification of the improved
hybrid modulation strategy was carried out. Through simulation analysis and experimental verification, it is proved that the
improved hybrid modulation strategy can reduce the carrier, simplify the modulation process, make the output voltage
achieve frequency doubling effect, and solve the problem of power imbalance of the low voltage unit within 1/2 modulation
wave period while retaining the advantages of the hybrid carrier cascade modulation strategy.
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Table 1 Relationship between output voltage and switching state

UpN (8,5,5;)

4FE (111)

3E (101)(011)

2E (001) (1-11) (—=111)(110)
(=101)(0-11) (100) (010)

0 (000) (=1-11) (1-10) (-110) (11-1)

-FE (10-1)(01-1)(-100) (0-10)

-2FE (00-1)(1-1-1)(-11-1) (-1-10)

-3E (-10-1)(0-1-1)

-4F (-1-1-1)
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Fig.2 Principle of mixed carrier cascade modulation
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Fig. 6 Voltage waveforms output by inverters
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Fig. 8 Output of low voltage unit after optimization
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