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Abstract -The development of power electronics toward the
future is massive and leads to the application of electric drives
with the number of phase greater than three such as the multi
phase inverter. This research is about to generate five-phase
AC voltage waveform from the five-phase space vector
modulation VSI using the combination of active (large and
medium) vector with zero vector switching technique and
analyzed its result by implementing the switching technique
into the simulation and hardware and record the performance
of the oU!fut at the load. The Low Order Harmonic (LOH)
such as 3 ,Sib and 71b harmonic produce by d3-q3 subspace
will be reduce by using the combination of large, medium and
zero vector technique

Keyword -Space vector modulation, Voltage source inverter,
active and zero vector.

I. INTRODUCTION

For a past few years ago, the industry back then applied
the three-phase systems for the three-phase machinery for its
uncomplicatedness [1,2]. To control the behaviour of the
three-phase machinery, three-phase AC drives were used. On
the other hand, since this drives for the three-phase machine
used the power electronic converter for their supply, the
number of phases for the machine was principally limitless
[3]. Thus, a multiphase drives was introduced.

As the countless of research and development upon the
making of power electronics and motor drives, it had
unlocked the opportunity of discovering the Higher Phase
Order (HPO) motors and drives [I]. This Higher Phase Order
inverter or known as multiphase inverter had its own
advantages over the three-phase inverter that are reducing the
low-order harmonic and produce output voltage waveform
that is near to the sinusoidal waveform [4].

For multiphase inverter, it will use the output of voltage
source inverter as the main source to operate. In order to
control the VSI, a certain number of Pulse Width Modulation
(PWM) techniques were used. Nonetheless, a technique
called the Space Vector Pulse Width Modulation (SVPWM)
technique were introduced and was used rather than using
the PWM technique. This is because SVPWM had the
easiness of the digital implementation when compared to the
PWM technique [3].

A. Past Study

In past research, there are several people that did research
for five-phase voltage space vector modulation. Each of the

research gives several results that will be stepping stone in
doing this research for five-phase voltage VSI using the
SVPWM. The result can be compared in Table I.

TABLE I
PAST RESEARCH ON FIVE-PHASE VSI USING SVPWM

Research Result
Thesis .rHtUmonic I 5'" HtUmonic I 'J'I' Harmonic

17.9% I - I 2.04%

In this research, the large and medium space
vector was applied by using the pre-defined

Paper zero space vector by having the positive
[5] time at zero space vector. This allowed the

input vector reference can be wide-ranging
from zero to maximum value that can be
obtained.

28.908% I 12.614% I 4.825%

This research had mention about the
correlation of PWM carrier and SVPWM for

Paper five-phase VSI. This technique had been
[6] related to the harmonic injection in order to

achieve higher output fundamental value.
Thus, using combination of two large vector
and zero vector was used

0.19% I 0.01% I 0.43%

The large, medium and zero vector was been
Paper simulated and the data was recorded in this
17] research. Comparing to the other two

techniques, the THD for combination of
large, medium and zero vector gives the
lowest value.

II. TWO-LEVEL FIVE-PHASE SVI

In two-level five-phase inverter, the number of
semiconductor for switching purpose used is equal to 10,
where the each upper and lower level got 5 semiconductors.
This number of semiconductor use for switching can be
related to mn, where m would be the level of inverter that is
2, while n is the number of phase in the inverter that is 5.
Thus, 2s , will be equal to 32 number of switching
combination [I, 3, 5-7]. From this 32 switching, 30 are












