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ABSTRACT: - This paper presents a study on the harmonic depollution of the electric power network
as well as the compensation of reactive power by an autonomous three-phase active filter at parallel
structure. The presentation of the system of filtering starts initially with the presentation of the
modeling of the whole of the system network, parallel active filter and polluting load. In second place,
the principle of identification of the harmonic currents by the method of the instantaneous real and
imaginary powers is developed, followed by the presentation of the SPACE VECTOR PULSES
WIDTH MODULATION BASED ON HYSTRERESIS applied to the inverter of the active filter. A
strategy which makes it possible to control the inverter of the filter to generate the harmonic currents
required with the optimization of the number of commutations of the semiconductors used. The
following part is devoted to the presentation of regulation system of the terminal condenser voltage of
the autonomous active filter and in the last are presented the digital simulation and experimental results.

Key-Words: - Parallel active filter, SVPWM , HYSTERESIS, Two level voltage inverter, reactive
power, acquisition card.
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and the converter itself [1]. Traditional

solutions  of depollution are conceived Fig.1 :synoptic diagram of the association active
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appeared under the name of active filter in
order to adapt an effective solution to the
problems of harmonics and the  strong

the mathematical model of the total system
will be as follows:

. . Vi Vsl Igy Igy
consumption of reactive energy [2 ]. ’
Vo, |=| Ve [+ RFf|1,, +Lf% | (2
I Vi) VS Iy Iy
2 System modelisation .
with :

In the figure (1) is given the synoptic diagram
of the association active filter-electric network-
non linear load.
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3 Implementation of control strategy
3.1 Identification of the harmonic currents
by the method of instantaneous real and Vy
imaginary powers <
The figure (2) presents the diagram of ordering
of the active filter of which the identification Iréf
forms part.
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The instantaneous real and imaginary powers,
noted by p and g, are defined by:

tendency, due only to electrical network
voltage. It is simply given by the signs of
errors derivatives when the filter voltage vector

H _ {V“ VB} {‘0‘} © is null [3].
q -VB Vo l|Ip The evolution of current errors is linked to the
the powers are then filtered by high-pass electrical network voltage and the filter voltage
filters, which gives ph and gh and the by the relation (10) expressed in Concordia
harmonic components of the currents will be: frame :
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The signs of the derivatives are given only
3.2 Control of active filter with SVPWM when the null voltage vector is applied. They
based on Hysteresis are calculated as follow :
At any sampling time t, the vector Imes can be dS o /dt Sa(k) = Sa(k-1)
expressed as follow : LS B/dt} - Lﬁ(k) B SB(kl)} (1)
Imes Isa + jIsB
[ Iref } - LS aréf + jlsp réf} ®) To choose the appropriate filter voltage vector

to be applied, according to errors and their
derivatives sign, we distinguish 16 cases
indicated below.

After the application of the null voltage vector
(Vo or V), we may have one of the following
four cases :

To keep the filter current vector inside the
hysteresis boundary around its reference
current vector, its positioning area must be
initially detected. That can be done by
calulating the errors S,k , Sgk between filter
current and its reference :
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The choice between the two null voltage
vectors Vy and V5 is made so as to minimize
the number of commutations of power
electronic components.

4 Regulation of capacitor voltage

The regulation of the continuous voltage Vc at

the boundaries of the capacitor being ensured

by a regulator made up of a low-pass filter of

time constant tc and proportional regulator

with Kc as a gain, figure (4), which makes it
ossible to compensate losses in the inverter.
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Fig.4  : capacitor voltage loop regulation

5 Simulation and experimental results

5.1 Results of digital simulation

The simulation is done by using the software
programmation language C++ with following
parameters:
Rec=1Q,Lecc=0.045H,RF=5Q,
LF=0.05H, Veréf=700 V, C=150 pF,

tc =0.0038s , Kc =14.09 ,h=0.25 A.



5.1.1 Compensation of the harmonic 5.1.2 Compensation of the harmonic

currents without compensation of reactive currents with compensation of reactive
power power
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5.2 Experimental results

The load (R-L), fed with the rectifier (non-
linear load), absorbs a current of 1.5 A.

The reference voltage standard to the input of
the inverter of the filter is 120 V.
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Fig.5 : Results of acquisition line voltage
and non-linear load current
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¢) Line voltage ;
d) Load current without
identified harmonic current.
Fig.6 : Results of acquisition and
identification of harmonic current
without reactive power compensation
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Fig.7 : Results of acquisition and
identification of harmonic current
with reactive power compensation
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Fig.8 : Results of harmonic current
compensation
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Fig.9 : Capacitor voltage with its reference

6 Conclusion

This paper presents a study on new control
strategy named “SPACE VECTOR PULSES
WIDTH MODULATION BASED ON
HYSTRERESIS controller” applied to parallel
active filter in order to compensate harmonic
currents and reactive power with optimization
of commutations of the power electronic
components composing the inverter of the
filter. The results of simulation show that the
active filter offers a good quality of filtering
of harmonic currents with the correction of the
power factor. The experimental results confirm
the good performances of active filtering
when the parameters of the system of filtering
are correctly selected.

References :

[1] L. Moller,”’problémes techniques posés par
le raccordement de convertisseurs de
grandes puissance’’, Revue EDF, No.2,
1985, pp. 5-9.

[2] K. Aliouane,  A. Kheloui, M.
Medjaoui, ’Limitation des perturbations
harmoniques par un filtre actif triphasé’’,
GRENOBLE Mars 2002.

[3] E. Aldabas, J. L. Romeral, A. Arias, D.
Bedford ’A new vector control hysteresis-
band current controller for three phase
load’’, Lausanne EPE 1999.



