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Selected static characteristics of a parallel active filter with
feedback from the supply voltage

Abstract. The article presents selected static characteristics of a parallel active filter with voltage control in the
supply line (VPAPF) as a function of parameters of the supply network. The tests were performed on the basis of
a simulation model of the network and a suitable compensator. Test results showed that VPAPF filters are most
suitable for use in soft networks, maintaining an almost constant level of voltage distortion regardless of the
value of the network impedance. Moreover, the influence of the parameter G value corresponding to the value
of conductance suppressing higher harmonics of the network voltage on the operation of the active filter was
determined.
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Active filter with feedback from the supply voltage

Active power filters are power converters used to widely understood improvement of power quality
at the point of their connection. Their main (but not the only one) task is to compensate undesirable
harmonics in the current and/or voltage waveforms [1-3]. Described in the article, parallel active power
filters controlled on the basis of the identification of network voltage distortions at the connection point
PCC (Voltage Parallel Active Power Filter, VPAPF), also called conductance-controlled filters [1, 4-8] are
an alternative to conventionally
controlled converters operating
based on the identification

of distortions in the supply
current  waveforms. Such  ©n
systems behave as selective
conductance [7, 8], the value of
which is low for the fundamental
harmonic of the supply voltage,
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and relatively high (equal to i" =
the G value) for higher order o) 2ER

harmonics. These filters work Filtr <~ X -G

best in networks with low

short-circuit power (so-called

weak networks). The idea of Fig. 1 Schematic diagram of a parallel active filter with voltage
controlling such a compensator control in the supply line

is shown in fig. 1.

The reference current /", (t) injected to the selected node is determined according to the following
relation:

i5pr(©) = G- ul. (&)

where um, (t) - network voltage harmonic component, G - value of the conductance suppressing
unwanted voltage harmonics.
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Fig. 2 shows the control algorithm for such a converter.
The algorithm for a three-phase, parallel active filter implementing the conductance control.

Results

In order to perform the tests, a power grid (with different parameters R, and X,) and a VPAPF active
filter system controlled in accordance with the algorithm in Fig. 2 were modeled. The load connected
to the network was a non-linear energy receiver. The influence of changes in the resultant resistance
R, and reactance (for the fundamental harmonic) X, of the network on voltage distortions was
investigated. The level of these distortions was expressed by the value of the THD,,, coefficient. The
result of the above is shown in the characteristic in fig. 3a. Then, at a selected coupling point in the
network, an active filter was connected, and a number of characteristics were designated. One of the
most important, showing the level of distortion of the supply voltage with the same changes in network
resistance and reactance as before, is shown in fig. 3b. The article also includes other characteristics
determined in the course of research, showing the usefulness of an active filter controlled based on

the identification of voltage distortions.
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Fig.3. Static characteristics showing the THD of the supply voltage at the PCC point, with different values of equivalent
resistance and reactance of the low voltage supply network, without (a) and with (b) active power filter.

Conclusion
The test results showed that VPAPF filters are the most suitable for operation in so-called weak

networks, maintaining an almost constant level of voltage distortion regardless of the value of the
network impedance. In addition, the article shows the influence of the value of the gain parameter
G (corresponding to the conductance value suppressing higher harmonics of the mains voltage,
according to the relation (1)) on the operation of the active filter. It was also showed that working with
too high value of G is energetically and economically unjustified and can even be harmful.
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