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Abstract

has been presented by the simulation results.
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The vector control performance applied to rotating machines depends largely on static and dynamic characteristics of the
inverter associated with it. The development of the pulse-width modulation (PWM) provided greater flexibility in the
control of the converters. The objective of this work is to construct a simplified and practical space vector modulation
(SVM) based on the selection of the sequence and the calculation of the conduction time or extinction. We have presented
the blocks of the simulation vector modulation on the Matlab / Simulink with a new method for determining conduction
time and analyzed its application on a load RL supplied by a voltage inverter. The performance of the proposed method

1.Introduction

The often adapted to static converter is the PWM
control strategy [1-3]. Several methods have been
developed with the objective of generating the output
of the inverter a sinusoidal voltage with the least
possible harmonic [4]. There are several PWM
methods in literature such as the sinusoidal PWM
(SPWM) [5, 6] or elimination of third harmonic
PWM (THPWM) [7] and SVM [8].

The goal of this work is to achieve a simplified and
practical SVM, which can be easily implemented in a
digital processor. The principle of this method is the
determination of time portions (modulation period) to
be allocated to each voltage vector during the
sampling period [9]. This close control is used to
determine the sequences of firings and extinctions of
converter components and minimize harmonic. A
simulation of the overall system using MATLAB /
Simulink allows highlighting the performance of
SVM.

2.Principle of SVM
In this modulation, a single vector represents the
three sinusoidal voltage outputs that are desired.
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At best, this vector is approximated for each
modulation interval by acting on the control of the
three sets of complementary switch. This PWM is not
based on separate calculations for each arm of the
inverter, but on the determination of a global control
vector approximated on a modulation period T [9].

3.Steps in the realization of blocks SVM
There are six steps to realizing SVM:

Step 1: determination of reference voltages Va, Vf.
Step 2: identification of sectors.

Step 3: calculation of the variables X, Y and Z.

Step 4: calculation of t1 and t2 for each sector.

Step 5: generation of the modulating signals taon,
tbon and tcon.

Step 6: pulse generation series Ta, Th and Tc.

4.Presentation of blocks of SVM in

Simulink
The SVM simulation system is based on MATLAB /
Simulink that is selected as an environment essential
due to its various advantages: high efficiency
programming, stylish graphical interface, open
architecture allowing adaptation to the needs.

4.1Simulink block of SVM
The simulation of this technique is done through the
model in Figure 1.
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Figure 1 Block diagram of SVM

4.2Determining V,, Vg

The block of Figure 2 is used to project the three-
phase voltages in the repository (a, ) by performing
the transformation of Clarke in Simulink. U (1) is the
input for Varef, u (2) is the input for Vbref, u (3) is
the input for Vcref. These blocks are the s-function of

Simulink. The topologies are used to call Varef,
Vbref, and Vcref. Fen and Fenl are the name of the
blocks. Varef, Vbref, and Vcref, are the reference
sinusoidal voltages. N is the sector.
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Figure 2 Block transformation of Clarke

4.3ldentifying sectors
The sector determination algorithm is illustrated in
Figure 3.

4.4Calculation of variables X, Y and Z
The three variables are given by the following
equations:

T
_Vv3 T 3T
3 T 3 T
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T is the sampling time and Vdc is the DC voltage on
one side of the inverter. The Simulink block is
presented in Figure 4.

4.5Calculation of t1 and t2

In this step, the block determines the times t1 and t2
for each sector from the values of X, Y and Z
according to the Table 1. The Simulink block is
presented in Figure 5.

Table 1 Calculation of t1 and t2
Sector 1 2 3 4 5 6
t1 Z Z X X Y Y
2 X Y Y Z -Z X
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Figure 4 Calculation block of X, Y and Z
4.6Determination of taon, tbon and tcon Table 2 Calculation of Ta, Th and Tc
taon = (T—t1—1t2)/2 4) Sector 1 2 3 4 5 6
tbon = taon + tl (5) phase
tcon = tbon + t2 (6) Ta taon thon tcon tcon thon taon
Tb tbon taon taon thon tcon tcon
We adopt the Simulink model in Figure 6. Tc tcon tcon thon taon taon thon
4.7Determination of Ta. Tb and Tc Simulink model is presented in Figure 7.
The txon signals are ordered in a certain way (Table
2).
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Figure 7 Determination block of Ta, Th, and Tc

4.8Generating PWM signals

This block generates impulse series that will then be
used to realize the control signals within the inverter
model, following the comparison of modulating
signals with high frequency triangular carrier (5
kHz). Under Simulink, this block is shown in Figure
8 [10].
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Multiport
Switch2

The block test of SVM on a load RL driven by
inverter is shown by the block in Figure 9. The
results of the proposed technique are presented in
Figures 10, 11, 12 and 13.

The currents are sinusoidal and voltages have
rectangular shapes which represent two voltage

thresholds % and %. Figure 12 shows the change

in the sector and Figure 13 shows a phase of the
PWM control signals.
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5.Simulation results
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Figure 10 The phase currents
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6.Discussion

The results show that the currents are three phases,
but are not purely sinusoidal because of the
harmonics generated by the inverter. Comparing the
currents obtained using SPWM [6, 7] and the
simplified SVM depicted in this paper, it’s clear that
SVM reduces more the harmonics to get sinusoidal
currents. The voltage at the output of the inverter is

2V, 14
represented by two values % and % because the

inverter used is based on two levels. Figure 12 shows
the reference voltage moving from the sector 1 to
sector 6 which means that this voltage rotates a
frequency imposed by the three phase references.
Finally, the pulses generated by the using of the SVM
method are presented in Figure 13.

7.Conclusion

In this paper, we studied SVM, and have established
its model with Matlab / Simulink. The SVM
technique is generally complicated in theory and
difficult in practice, but executing the simulation
based on Matlab / Simulink and with the use of the
new technique of computing time, may represent the
behavior of SVM more easily and clearly. Simulation
results are presented to demonstrate the validity of
the SVM technique. For a future vision of this work,
an experimental approach will be implemented to
validate this technique.
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