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An Analysis of High Power 3 Phase Multi-level AC/DC Converters

_ Y.H Kim, S.H. Kim, and H.C. Kwak
School of Electrical & Electronics Eng., Chung-Ang University
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Fig 1. Circuit of 3phase NPC 3 level converter
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Fig 2. Phase vector diagram of input voltage and
current
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Fig 3. Waveforms of multi-carrier PWM, switching
and output line voltage
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TABLE 1. Switching patten of 3 level NPC converter

Switch State
Output Sa, Sap Sag Say
Vi=Vy 1 1 0 0
|vaelv, 0 1 1 0
2
Vi=0 0 0 1 1
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TABLE 2. Switching patten of 5 level NPC converter

Output Switch State
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TABLE 3. The parameters and THD analysis with
inductance variation
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TABLE 4. THD analysis with output power variation
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Fig 4. THD analysis by inductance value

(a) THD analysis with inductance variation at 3
LEVEL (b) THD analysis with inductance variation at
5 LEVEL
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Fig 5. THD analysis with output power variation

(a) THD analysis with output power variation at 3
level (b) THD analysis with output power variation
at 5 level
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Fig 6. Waveforms of input voltage,
line-to-line voltage of the converter
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