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An Improved Modulation Strategy Suitable for H-bridge Hybrid Cascaded Inverters
YANG Zhenli, TANG Hongyu
(School of Electrical and Information Engineering , Zhenjiang College,
Zhenjiang 212000, Jiangsu , China )

Abstract: For the H-bridge hybrid cascaded inverter with a DC side voltage ratio of 1:3, it can output more
levels. However, under the traditional hybrid modulation strategy, the low-voltage unit has the over-modulation
problem. Above problem will lead to low-order harmonics that are difficult to filter out in the output voltage of the
inverter, which will seriously affect the operating performance of the load. In order to reasonably solve this problem
and improve the practicality of the topology, an improved modulation strategy was proposed by improving the
modulation of the problem interval of the traditional hybrid modulation strategy. The theory of modulation and the
output characteristics of the inverter were analyzed in detail. The improved strategy mentioned can effectively solve
the inherent over-modulation problem of low-voltage unit and eliminate the adverse effects caused by over-
modulation. Finally, the correctness and feasibility of the proposed improved modulation strategy were verified by
simulation and experiment.
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Fig.1  Nine-level hybrid H-bridge inverter
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Tab.l Relationship between the output voltage

and switching status of the inverter

u, Uy Uy Quy Qu Qs (U
4FE E 3E 1 1 1 1
1 0 1 1
3E 0 3E
0 1 1 1
2FE -E 3E 0 0 1 1
1 1 1 0
E E 0
1 1 0 1
1 0 1 0
1 0 0 1
0 0 0
0 1 1 0
0 1 0 1
0 0 1 0
-E -E 0
0 0 0 1
2K E -3E 1 1 0 0
1 0 0 0
-3E 0 -3E
0 1 0 0
-4E -E -3E 0 0 0 0
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Fig.2 Traditional hybrid modulation strategy
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Fig.3 Improved modulation strategy
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Fig.4 Output analysis in the positive half cycle
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Fig.5 Output analysis in the negative half cycle
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Fig.6  Waveforms of output voltage
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Fig.7 Frequency spectrum analysis of inverter

output voltage (tradition)
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output voltage (improved)
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Fig.9 Waveforms of output voltage (improved)
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