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Abstract. ~ Two methods of voltage har monic elimination as follows i =k1lP+k9lP9 where | and ¥ are inductor

are compared - the feedback control method and an . . .
optimisation approach. The first method has been presented current and magnetic fluOue to the nonlinear inductance

in theliterature, the second isa new proposed in the paper. currentie and voltageve contain harmonics.
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Voltage distortion resulting from the harmonic @mnts e Ve
produced by power electronic equipment has become a
serious problem to be solved [1]. The fundamenitainge
is caused by the power electronic based distributed
generation [2] The converters interfacing wind ofig- 1. Nonlinear circuit with controlled currendusce representing the
photovoltaic plants with the system can play a lgimiole ~ cOmPensater _ .

. . CL Current controlled sourcg; represents compensator and is
as active power filters. Generally, individual |@ewer ]
and high-power consumers are responsible for ifigit controlled by voltageve -v1, where viis fundamental
distortion at the end of line feeder, while electutilities harmonic of the voltage at the point of filter installation.

are responsible for limiting voltage distortionthe point Two methods of the reference curregtaire compared.

of common coupling in the d|_str|but|0n systems. Mok The first method assumes that, =G(ve - vi) [1,2].
the previous works on harmonic compensation arecbas

current-controlled method. The shunt active filkessed on This method is called further as damping resistethod.
voltage detection at the point of installation atte Th€ proposed approach, called optimization method,
voltage-controlled method is more flexible to therent- assumes that reference currégtis computed in such a
controlled method [2]. way that total harmonic distortion of the voltage is

The voltage-controlled method which does not rexjgir minimized. The objective function to be minimizexithe
harmonic current reference detects voltage harrsomcat square power of V0|tag'ﬁ—|D_ The magnitudes and phases
the point of filter installation, and then injecta of compensator current harmonics play the roleeafched
compensating currenit, as followsic =Gvy, whereGis a variables. Two functions from optimization toolbaf
control gain [1,2]. An active filter based on vgea MATLAB have been applied - FMINUNC and
detection forms a feedback control loop. The acfiker ~FMINSEARCH.  Both the unconstrained nonlinear
behaves like resistor af/G equal for all harmonic except Minimization functions find a local minimum of a sto
the fundamental frequency. For fundamental harmonfgnction of several variables. Example of the aidi
behaves as infinite resistance. The injected ctirdumps 'eSults is shown in Fig. 2.
harmonic propagation in the distribution system.

The other method of voltage control is proposethe e ‘ [ hresra—
presented paper. This method is based on an optioiz ey 223;;2@3;:;» 1
approach. The voltage total harmonic distortiothatpoint
of filter installation is chosen as the objectiumction
which should be minimized. Magnitudes and phaseb®f 20} , .
current harmonics injected at the point of filtastallation
play the role of multidimentional variableX which
minimizes the objective function. Multidimentional ot 1L ﬂ - |; E
unconstrained nonlinear optimization attemptsind the harmenic order
local minimum of the chosen objective function. this
method not only magnitudes of current harmonicsabsd

Fig. 2. Voltage harmonic contents for two compeosatethods
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