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A consideration about the generalization for the power loss of the multilevel topology
based on generalized multilevel topology

Yugo Kashihara”, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses a consideration about the generalization for the power loss calculation method of the multilevel topology based
on generalized multilevel topology. The power losses of the three three-level inverter topologies are calculated based on the power loss
calculation method of the generalized multilevel topology. Thus, the calculated power loss of the three-level DC topology is compared
by experimental verification.
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Fig.1. Single leg three-level generalized multilevel converter.
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Fig.2.Basic P2 cell circuit.

Edc

Fig.3. Single leg three-level diode clamp converter.
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Fig.4. Single leg three-level flying capacitor converter.
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Fig.5. Single leg three-level active neutral-point-clamp converter.
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Fig.7. Operation waveforms of GM inverter based on switching state

of the DC topology.

Table 4 Switching state of three-level FC topology.

Output

No | Si|S:|Ss|S4|voltage] FC | GM | DC |ANPC]
1 |1]o]1]o|+2Ee] O | O] O | O
2 lof1]1]o]| o O]l O] % x
3 J1]o]of1]|] o ol o] x x
4 |oJr1|o]1]12kEs] O O | O] O

Table 5 Switching state of three-level ANPC topology.

No foott]  Cel? st lanecl oM [ pe | Fe
Sl SZ S3 S4 SCl SC2

1 [afofsfola]olrel ol O[O0

2 Jofa]a]o1]o] 0o JO O] x|

s [1]ofof1]ol1] o Jo o ]~

4 |oJ1|o]j1|o|1]|-12Ee] O] O] O] O

Table 6 Experimental condition.

Rated power 3.3kw Output frequency 50 Hz
Input voltage 350V Output voltage 115V
Carrier frequency 20 kHz Output current 29 A

Table 7 Device parameters.

MOSFET:IXFB170N30P(IXYS)

Vbss 300 V Ip 170 A

Ros 18 mQ (Max.) Ve 1.3V (Max.)
tr 29 ns trr 200 ns

tf 16 ns
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Fig.8. Loss analysis of the four three-level inverters.
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Fig.9. Loss comparison of three-level DC inverter.
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