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Abstract

With the increasing requirements of performance for the modern aircraft, more and more
electronic equipments are applied. The AC power system in aircraft is affected seriously by harmonics,
reactive and unbalanced component. The power quality degrades obviously. Active power filter(APF)
can reduce harmonics and reactive component in the power system efficiently, so it’s one of the most
important technical means used to improve the power quality. There are some characteristics in the
aircraft AC power system: large inner impedance, high power frequency, higher nonlinear load ratio,
etc. So the APF which are applied for aircraft AC power system are unique. The APF which are
applied for aircraft AC power system are researched in this paper based on characteristics of aircraft
AC power system.

First of all, the harmonic current detecting methods based on instantaneous reactive power theory
are introduced in detail. The precision of harmonic current detecting which is affected by distortion
and unbalance of the grid voltage is analyzed. Then the low frequency models and high frequency
models of the three-phase three-wire shunt active power filter is set up, based on the model the current
control strategy based on d-q coordinate is analyzed. In order to analyze the factors which influence
the compensation performance of the APF, the system model is simulated in Matlab software, and
improvement measures are presented. Based on the academic analysis and simulation, the prototype
of APF for 400Hz aircraft utility is built up, and the design methods of hardware circuit and software
program are presented. The experimental results are received under the different condition. The

feasibility and validity of the APF applied for aircraft AC power system are proved.

Keywords: active power filter, aircraft AC power system, harmonics, shunt, three-phase three-wire
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