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A consideration of an Active Neutral-Point-Clamped Multilevel Inverter about optimization
Yugo Kashihara®, Jun-ichi Itoh, (Nagaoka University of Technology)

Abstract:- This paper establishes a loss analysis and capacitor designing method for an active neutral-point-clamped
(ANPC) multilevel inverter. The ANPC combines a neutral point clamp circuit and flying capacitor topology. This
circuit can reduce the number of components in comparison to conventional multilevel converters. Then, the loss
analysis using mathematical expressions are obtained. This analysis results are well agreed with the loss

experimental results. The capacitor designing is provided guideline for capacitor parameters.
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Fig.1. Single phase 5-level ANPC inverter circuit topology.
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Table 1 Experimental parameters.

(a) Circuit parameter

Device

Input voltage 283V Carrier frequency 10kHz
Output current 10A resistance | 8.78Q
RL load
Rated power 1.0kW inductance 2mH
Output frequency | 50Hz
(b) MOSFET parameter 1 (S;-S4)
; 8mQ Body-Drain diode
On resistance ||155 deg C) forwvard voltage 1.3V
e g Body-Drain diode
Rise time 105ns rcvcrs}é recovery time 130ns
Fall time Jans Switching H IRFP4668pBF

(R)

(c)MOSFET parameter 2 (Ss-Sg)

; 18mQ Body-Drain diode
On resistance |55 deg C) forvard voltage 1.3V
o g Body-Drain diode
Rise time 2908 | reversy recovery time | 20008
Fall time 16ns S‘Bgf,?cuclg H IXF g;&({)y)mp

(d) Flying Capacitor parameter

. . DC smoothing
Flying Capacitor capacitor
Capacity 100uF 4700uF
tand 0.2 0.15
Rated ripple
current 0.69Arms 15.9Arms
Device LGU2WI0IMELA | FXA2G472YD
(nichicon) (Hitachi)
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Table 2 Capacitor.
Manufacturer Category Series
- i KMM
NIPPON ectrolytic
CHEMI-CON capacitor KMR
LXS
SHIZUKI Film capacitor MIC-NA
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Table 3 Capacitor parameters.

Flying Capacitor DC smoothing capacitor
Design value| Selected value |Design value| Selected value

Voltage rating 160V 160V | 250V 250V 250V
Capaciry 25uF 1120uF | 30uF | 545pF 2460pF

Rated ri

Currem(lf Hz) 3.7A 4.1A 20A 6.4A 6.7A

Volume 30.4cm?| 62.3cm? 68.4cm?
Device KMR [MIC-NA LXS
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Fig.11. Relations between Capacitors and frequency.
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