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VEFM Control of a TNPC Multi-Level Inverter
TAKANO Akio *1

Abstract:. Multi-level inverter sets the output voltage in three levels or more. The number of

switching of the multi-level inverter is reduced than that of conventional two-level inverter,

therefore, the energy loss of multi-level inverter is less than that of conventional two-level

inverter. The frequency of multi-level inverter is tuned by VFM (Vector Frequency Modulation).

VFM Multi-level inverter changes the speed of the induction motor easily. Multi-level inverter
is classified into NPC and TNPC type. The Switching pattern of TNPC inverter is like that of
the NPC inverter. However, the number of elements of TNPC inverter is fewer than that of NPC
inverter. In this research, a 2.2kW three-phase induction motor is driven by the VFM TNPC
inverter. Characteristics of THD are obtained on flux regulation and the average efficiency of

TNPC inverter is shown.

Key Words: VFM, Multi-Level Inverter, Induction Motor, Flux
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Fig.1 NPC type multi-level inverter
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Fig.2 TNPC type multi-level inverter
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Table 1 Terminal voltage (NPC)
Voltage Q1x Q2x Qsx Qax

E/2 on on off off

0 off on on off

—-E£/2 off off on on
Table 2 Terminal voltage (TNPC)

Voltage Qx1 Qx2 Qx3 Qxa

E/2 on on off off

0 off on on off

—-E£/2 off off on on

/
/

A

v10 &
\

\

\

\
<
/ \
N\ ’ \
N A \
Y \
9
AN /
FARN /
/
/ \, /
\ 7
/ N /
¥4 AN /7
4 N4
7 v
’
N /\v6 /Vv18
/
\ ; /
\, 4 ’
\ g s
\ g /
\, 4 /
N\, 4 s
N, 4 I
0/ /
4

vll v17 v12

Fig.2  Voltage vectors
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Fig4 Voltage waveforms when VFM is employed
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