Elnivcr;}'dad
de Huelva

ESCUELA POLITECNICA
SUPERIOR

International Conference on Renewable Energy and Power Quality, ICREPQ’07

Control of Series Active Power Filter by State

Feedback

S. P. Litran , P. Salmeron, R. S. Herrera, J. R. Vazquez

Department of Electrical Engineering

Escuela Politécnica Superior. Universidad de Huelva (Spain)
e-mail: salvador@uhu.es, patricio@uhu.es, reyes.sanchez@die.uhu.es, vazquez@uhu.es

DPTO.DE
INGENIERIA
ELECTRICA

G.E.Y.E.R.

Grupo de
Electrotecnia y
Electrénica de

La Rabida

ABSTRACT: The active power filters in series connection or series APF, are static compensation systems based on an electronic converter PWM
(Pulse Width Modulation). The systematic use of series APFs in the power systems allows the elimination of the harmonics caused by specific loads
named voltage source harmonic loads. To obtain this compensation objective, several strategies have been proposed up now. Nevertheless, each
strategy development has been based on the equivalent electrical circuit and on the results obtained in simulation and/or experimental tests.
Generally, the control structure formal analysis is not carried out. In this work, the whole system state model has been obtained. Besides, the system
behavior has been analyzed from the state equations for each compensation strategy. As a consequence, the analysis has allowed the establishment
of design rules respect to the resultant control strategy. Finally, a practical case is presented, whose results illustrate the proposed method.
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Control strategies

1. Detection of the load voltage

Vew ==Kk, Viy

x=Ax+(B,-B,)v,

. Detection of the source current

Ve =K igy

X

=(A+B,K)x+B, v,

3. Hybrid strategy

Vey =kigy —k, vy

X =

(A+B,K)x+(B,-B,)v,
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CONCLUSIONS. The harmonics generated by the non-linear loads named voltage-source type of harmonic sources can be compensated by
series active power filter. However, their operation characteristics depend decisively on the type of compensation approach adopted to generate
the compensation voltage references. In this paper, three compensation strategies have been initially analyzed, from the point of view of the
equivalent electrical circuit: the detection of the voltage load, the detection of the source current and a hybrid control.

The electrical analysis demonstrated the superiority of the hybrid control approach with respect to the two previous strategies. Nevertheless, this
type of approach does not allow the knowledge of the system stability and it does not establish any criterion for the election of the design
parameters. Here, the state model of a compensated system has been found by means of a series active filter. From it, the three types of
compensation strategies have been analyzed. In the state space, the terms of the hybrid control have been analyzed. Then, the system dynamic
behavior and the design parameters election have been studied. Finally, the results of a practical case have allowed the verification of the

proposed scheme validity.




