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A Novel 11-Level PWM Inverter for Improving Output Voltage Waveform

Feel-Soon Kang, Sung-Jun park, and Cheul-U Kim
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ABSTRACT

This paper presents a novel multilevel PWM inverter employing series—connected transformers in order to
improve the waveshape of output voltage and to reduce its harmonics. The proposed 11-level inverter consists
of three full-bridge inverter modules and their corresponding transformers. Among their inverter modules, one
is used as PWM operation and the others as level generation. From a suitable selection of turns ratio of
transformer, continuous output voltage levels were generated appearing an integral ratio to input DC source.
Because of their series connection of transformers, output filter inductor is not necessary. The operational
principles and analysis are explained, and it is compared with a conventional multilevel PWM inverter. The
validity of the proposed system is verified through the experimental results using a prototype.

Key Words : Multilevel PWM inverter, total harmonic distortion, transformer
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Table 1 Qutput voltage levels of proposed inverter

A PWM level 29 29

Tr.0 Tr.l Tr.2

1 +aVe +aVac +3aVae +HaVye
2 +aVae 0 +3aVe +4aVae
3 +aVge -aVac +3aVc +3aVye
4 +aVe +aVic 0 +2aVae
5 +aVc 0 0 +aVe
6 0 0 0 0
7 —aVae 0 0 —aVae
8 -aVc —aVe 0 —2aVac
9 ~aVc +aVde -3aVyc -3aVac
10 —aVe 0 -3aVac -4aVgc
11 —aVac -aVa. -3aVac -5aVgc

E 2 Hoste 2lu{E{e) AE &

Table 2 Switching function of proposed inverter
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Table 3 Components comparison between conventional multilevel methods and proposed inverter

l TYPE L Diode-clamp KFlying capacitor Cascaded Proposed

Main Switches (m-1)*2 =20 (m-1)*2 =20 (m-1)*2 =20 12

Main diodes (m-1)*2 =20 (m-1)*2 =20 (m-1)*2 =20 12

Clamping diodes (m-1)*(m-2) =90 0 0

Dc bus capacitors (m-1)=10 (m-1)=10 (m-1)/2=35 1

Blancing capacitors 0 (m-1)*(m-2) /2 =45 0 0
Transformer 0 multi-winding type S?iif;s): ; r:an(e;: :tgg)iylpe

Gate Amp (m-1)*2 =20 (m-1)*2=120 (m-1)*2 =20 12
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