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A Consideration about Parameters Design of Efficiency and Volume of Multilevel Converter
for a PV System

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

This paper discusses Euro-efficiency of a five-level ANPC inverter for a PV system and ripple voltage design of flying

capacitor. Euro-efficiency calculated by mathematical expression is compared by experimental value. Euro-efficiency calculated

by mathematical expression is 99.14%. On the other hand, Euro-efficiency calculated by experimental value is 99.15%. The loss

estimation results well agreed with that of the experimental results. In addition, ripple voltage of flying capacitor have little effect

on output current THD.
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Fig.2. Five-level ANPC inverter circuit topology.
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Fig.6. Efficiency of a five-level ANPC inverter.

Table 1 Design parameters.
(a) converter specification

Input voltage 350V | Rated power 10kW
Output voltage 200V | Output frequency 50Hz
Output current 29A | Switching frequency 10kHz
(b) device lists
Switching Celll | MOSFET:IRFP4668pBI(IR)
device Cell2 | MOSFET:IXFB1TON30P(IXYS)
. . EEUEE2C331
Flying capacitor

2 parallel connection (Panasonic)
ESMQ251 VSNIS82ZMA45S8
capacitor 2 parallel connection (Nippon chemi-con)

DC smoothing

Table 2 Comparison of Euro efficiency and JIS efficiency.

Experimental value | Calculated value

Euro efficiency 99.08% 99.15%
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Fig.7. Relation between the allowable ripple current and

output current THD by simulation.
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