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3-Level ANPC AC/DC Converter Analysis for DC Distribution of Vessel
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ABSTRACT
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Fig. 1 Structure of three—phase multi-level AC/DC converter
for DC distribution of Vessel
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Table 1 Switch state of the three-Level ANPC AC/DC converter

Sx] Sx2 SX3 Sx4 SXM] SXM2
+ State 1 1 0 0 0 1
0U1 State 0 1 0 0 1 0
002 State 0 1 0 1 1 0
OL1 State 1 0 1 0 0 1
OL2 State 0 0 1 0 0 1
State 0 0 1 1 1 0
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Table 2 Loss device according to modulation considering phase
current
Modulation Turn On Loss Turn Off Loss
Phase Current | Positive | Negative | Positive | Negative
+ — QU1 55 Ds D1 S][
+ — QU2 Ss Ds Dy Si
+ — (L1 S:; D3 Dy Sg
+ — (L2 Sg Dg D] S]
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— U2 Dg Sg 54 D,;
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— 0L2 D(; S(; 54 D4
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Fig. 2 Output waveform of the AC/DC converter
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Table 3 Input current THD according to the structure
2Level NPC ANPC
L Gria 47921 2.1382 2.0757
I Gria 4.8609 2.1724 21132
L Gria 4758 21421 2.1579
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Fig. 3 Each element temperature waveform of NPC type and
ANPC AC/DC converter
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