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Abstract In the paper the conception of parallel running 6 pure active power filter (APF) and hybrid active power filter (HAPF)
in 3-phase energetic power system with unbalanceddd was presented. Purpose of filters is eliminatioof source current harmonics
and compensation of reactive power in source-loadystem, with assumed efficient division of filteringtask between both filters.
HAPF filter is designed for rough filtration — it filters 5th harmonic only, however remaining harmontcs are eliminated by APF
filter. Using SLPS interface, control system of filers was modeled in MATLAB-Simulink environment, howeer 3-phase energetic
power system with source, load and filters was impmented in OrCAD-Capture&PSpice environment.

Keywords active power filter (APF), hybrid active power fiter (HAPF), parallel running, SLPS interface.

reactive power compensator for fundamental

g INTRODUCTION harmonic. Maximal output voltages were limited to
In the paper parallel running [1], [13], [16] oftave Vi max= £50 V.
power filter (APF) [6], [7] and hybrid active powélter = APF reduces all harmonics of currents excepting 5th

(HAPF) [3], [8], [15] in 3-phase power system with  harmonic, compensates reactive power and it is used
unbalanced load was considered. The aim of this for load symmetrization. Maximal output currents
cooperation is elimination of source curreny, (isy, is3) were limited toixma= %20 A. Reactive power of
harmonics, compensation of reactive power (for 1st HAPF is taken into consideration in control system.
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Fig. 1. Simulation model of 3-phase power systenr ARd HAPF included (OrCAD-Capture&PSpice environthe

harmonic) in source-load system and symmetrizatibn With these assumptions hybrid power filter comp&sa
load. Parallel running of filters was analyzed ypital dominant i.e. 5th harmonic of load currents while test
3-phase energetic powers systems including 3-phadeharmonics are compensated by active power filter
source (generator), APF and HAPF filters, nonlinedoreover, HAPF is a static reactive power comparato
rectifier load and unbalanced resistance-inductdoad. while APF with proper controlling can reduce reagti
This 3-phase system was modelled in Cadence Captyrewer dynamically.
PSpice environment [9] (Fig.1). It is possible to reduce APF power rate in thisecand
cooperation between both filters is well-founded.

1. ASSUMPTIONS OFAPFAND HAPF PARALLEL

RUNNING M. CONTROL SYSTEM
For effective use of pure active power filter arytbtid Control system of APF and HAPF filters, based on
power filter, following assumptions were set: synchronous reference frame [3], [4], [5], [10]2]With
= connecting in system: first HAPF, next APF lookinguitable modifications was implemented in MATLAB-
from source side, Simulink environment [11] (Fig. 2 and Fig. 3). The

» HPAF reduces 5th harmonic of currents (passiveodifications were made in APF control (Fig. 2) and
filter for 5th harmonic was used) and it is a staticoncern;

V-9



=sremoving 5th harmonic from APF current iy, ik3),
staking HAPF reactive power into consideration.

performed i.e.: higher harmonics were reduced,ecuisr
are symmetrical, reactive power was compensated.

Symmetrization of load achieved by APF causes that

modification in HAPF control system is unnecessary.
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Fig. 2. Simulation model of APF control system (MAAB-Simulink
environment)
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Fig. 3. Simulation model of HAPF control system (MAAB-Simulink
environment)

V. SIMULATION RESULTS

The proposed conception of parallel running of AP
and APF filters was simulated in MATLAB-Simulink @n

V. CONCLUSION

In this paper concept of cooperation between kybri
(HAPF) and pure active power filter (APF) under
unbalanced conditions was presented. The hardwate p
of suitable complete 3-phase electric power sysiens
modeled in Capture-PSpice environment (Fig. 1).cBlo
diagrams of the control system of APF and HAPF were
created in MATLAB-Simulink environment (Fig. 2,
Fig. 3). Exemplary simulation results obtained mp@ire-
PSpice environment (Fig. 4) confirm that the asslime
purpose of filters cooperation was achieved.

Using active power filter and hybrid filter in one
application is possible with proper controlling aaitbws
effective work of both filters with efficient divien of
filtering task.

It should be mentioned that the presented analgsis
only a example and obtained results depend oncpati
case as well as on assumptions for voltage anckraigrr
limits.
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