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Abstract: Aiming at the problem of large switching loss and low efficiency of double modulation wave carrier-
based PWM(DMWPWMD) , an efficiency optimization modulation strategy was proposed, and the modulation wave
resolution of the efficiency optimization strategy was optimized to obtain an improved efficiency optimization
modulation strategy for three-level neutral point clamped (NPC)converter based on DMWPWM. By introducing the
odd-period DMWPWM strategy plus even-period DMWPWM strategy to form an improved efficiency optimization
modulation strategy, the analytic formula for the modulation wave of the modulation strategy was derived, and the
modulation wave was reduced to the extreme value to reduce the switching action and reduce the system switching
loss. The strategy could balance system efficiency while achieving midpoint potential balance. Simulation and
experiment show that the system efficiency of the strategy is increased by 0.3% to 0.5% compared with DMWPWM
at 10% to 100% load,indicating the feasibility of improved the efficiency optimization strategy.
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Fig.1 Modulaiton waveforms of DMWPWM strategy (m=1.1547)
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Tab.1  Two sets of modulation wave analytic tables with

efficiency optimized modulation strategies
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Fig.2 Modulation waveforms diagram of improved efficiency

optimization modulation strategy
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Tab.4  The system efficiency comparison table of efficiency optimi-

zation modulation strategy and DMWPWM  strategy

MEIR G % BRI %  DMWPWM/%  BU%%1%
10 97.300 97.013 0.287
20 98.932 98.624 0.308

| 30 99.027 98.692 0.335
40 98.873 98.390 0.483
50 98.758 98.233 0.525
60 98.631 98.140 0.491
70 98.487 98.001 0.486
80 98.365 97.976 0.386
90 98.061 97.703 0.358
100 98.003 97.625 0.378
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Fig.8 Systematic efficiency comparison of two

modulation strategies (m=1.1547)
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