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Abstract— We have presented the technique of single phase
matrix converter, which can convert AC supply into the
desirable frequency of AC supply. We applied the technique
to produce 150Hz single phase AC supply from 50Hz AC
Supply. The main advantage of this technique is that, it
removes the voltage spikes by providing the free-wheeling
strategy. This free-wheeling strategy will provide the current
path for energy to flow during off-time. This will restrict the
voltage spikes in output.
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. INTRODUCTION

Recently, there has been considerable interest in the
potential benefits of the matrix converter technology,
especially in providing a universal all silicon solution for
AC-AC conversion, removing the need for reactive energy
storage components used in conventional rectifier inverter
based system [1]. In matric converter the bidirectional
power flow is possible. The proper switching ensures the
generation of different desirable outputs with respect to
different inputs, independent of the loading condition. The
Matrix converter technique was first published in 1976][3].
In 1980 the real development of three-phase matrix
converter (TPMC) was introduced by Venturini and
Alessina [1]. The Single-phase variant denoted as SPMC
was first realised by Zuckerberger [12].

The problem of commutation in Matric converter
occurs when inductive load is used. In SPWM technique of
switching, the reversal of current occurs during turn off
time, rising the problem of voltage spikes in output. A
systematic switching pattern is required for IGBTs, which
has sufficient dead time between the conduction of two
IGBTs. This will eliminates the clashing of current
conduction periods of IGBTS.

The intension of this paper is to establish the
commutation technigque in which bi-directional switches are
used as free-wheeling path, releasing the stored energy of
the inductive load without generating current and voltage
spikes. With the use of safe commutation technique, we
convert 50Hz AC supply to 150Hz AC supply.

The matrix converter requires a bidirectional
switch capable of blocking voltage and conducting current
in both directions. Unfortunately there is no discrete
semiconductor[8]. The common emitter anti-parallel IGBT,
Diode can be used to fulfil the desired purpose, as shown in
Fig.1. Diodes are used in order to increase the reverse
blocking capacity of the IGBTs used. Instead of IGBT, any
other switching device can also be used.

Il. SPWM TECHNIQUE

SPWM is the well-known PWM technique, in which high
frequency triangle signal is used as career signal and desired
frequency sinusoidal signal is used as base signal.

Comparing the base signal and career signal, we generate
the gate pulses for IGBTS.

I1l.  SWITCHING PATTERN

The switching strategy used in these studies is based on
implementation of SPWM as proposed by Saiful [15].
Power switches comprises of IGBTs in the single phase
matrix converter circuit are controlled where the switching
angles of 6 bidirectional switches used. The switching
pattern shown in Fig. 2, is explained as follows:

— Initially, two switches (Swla and Sw4a2) will be in on
state, and conduct the current flow during positive
cycle. Switch Sw2a will turn on for commutation
purpose. This process occurs in the time duration of
3.33 milliseconds (i.e. 1/6th part of time period of 50Hz
frequency signal).

— In next stage, two switches (Sw2b and Sw3b) will be in
on state, and conduct the current flow during positive
cycle. Switch Swilb will turn on for commutation
purpose. This process occurs in the time duration of
3.33 milliseconds.

— In next stage, two switches (Swla and Sw4al) will be
in on state, and conduct the current flow during positive
cycle. Switch Sw2a will turn on for commutation
purpose. This process occurs in the time duration of
3.33 milliseconds.

— In next stage, two switches (Swlb and Sw4b2) will be
in on state, and conduct the current flow during positive
cycle. Switch Sw2b will turn on for commutation
purpose. This process occurs in the time duration of
3.33 milliseconds.

— In next stage, two switches (Sw2a and Sw3a) will be in
on state, and conduct the current flow during positive
cycle. Switch Swila will turn on for commutation
purpose. This process occurs in the time duration of
3.33 milliseconds.

— In next stage, two switches (Swlb and Sw4b1) will be
in on state, and conduct the current flow during positive
cycle. Switch Sw2b will turn on for commutation
purpose. This process occurs in the time duration of
3.33 milliseconds.

Fig. 1: Simulink model of 50 Hz AC to 150 Hz AC
converter
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IV. RESULTS
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Flg 2: Six Gate pulses to Six IGBTs
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Fig. 3: Output waveform of 150 HZ AC supply
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Fig. 4: Output of SPWM
3This paper includes MATLAB realization of the Simulink
model of 50 Hz AC to 150 Hz AC converter. The results are
shown for the R-L load connected to 150 Hz AC supply.
The switching pattern of the bidirectional IGBTSs is also
shown. The results shown depicts that the voltage and
current spikes are not present in the output.

spwm

V. CONCLUSION

— The method of safe commutation for SPWM technique
eliminates the voltage and current spikes from the
output waveform. The anti-parallel IGBTs used with the
conjunction of Diode serves as 50 HZ AC signal to 150
Hz AC signal converter satisfactorily. The same
technique of single phase matrix converter can also be
utilised to convert 50 Hz AC signal to any other
desirable frequency of AC signal without the presence
of spikes in output.
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