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Abstract In this paper, a five-level inveft;; is u§pd as a activities and public consumers leads to an increase in
shunt active power filter (APF), 

lakin-g àdvantagàs of tne harmonic injeôtion in the network and a lower power
multilevel inverter such as low h#snic di§tortion and factor. This causes various problems in power systems and
reduced switching losses. It is used to co-mpensate reactive in domestic appliances rrrih u, equipment overheating,
powgr and eliminate harmonics $-1awrr from a thyristor capacitor blowing, motor übratiôn, excessiv" n.otà
rectifier feeding an ihductive load (RL) under distorted currents and low power factor.

the use. of sels-funing 61;6;5' F) fui refeience current source inverters have been widely studied and used to
generation fi!;fitzzY logie ôurrent controller. The use of eliminate harmonics and compefisàte reactive power [l].
STF instead ofaêïàssical extraction filters allows extracting Due to.pq sr handling capabiîities of power ,"'-i.ordr"_
directly th^e vôtta§e ana' current fundamental "o.por"nÀ tors, these APfs,are liÀiteà in medium power applications.

in- jl! ..3 ...3xis without phase locked loop (PLL). The ttren hybrid topôtogies have been proposed-to achieveM{tÀB fu7v logic toolbox is used for implementing high power nltèrs ;2,:1. Recenrly, the interest in using
the fu24 lo iè control algorithm. The obtained results -,fiultilevel inverters for high po*". drives, reactive poweT
showfut ttrlêproposed shunt APF controller has produced,lillanA nà#6nics compensation t ur increased [4]. Muùlevel
a sinusoidal supply current with low harmonic àjrtortio, pùlsê,wiOtfr modulation inverters can be used as ApF for
and in phase with the line voltage. ,,:,,:,r:,, hi power applications to solve the problem of power

jr:::i::: ri.r.::: isemiconductor limitations. The use of neutral-point-
Keywords active power f,lter (APF), harmonics isola :t' clamped §PC) inverters allows equal voltage shàaring
distorted voltage conditions, self-tuning filters (STF), fuzzy of the series connected semiconductors in eacliphase. ThË
Iogic control ' ::,::::r performances of different reference current generation

;:ii::ti::., strategies under balanced, sinusoidal, altemating current

in industrial

(AC) voltages conditions are well referenced [5,6], such as
the so-calledp-q theory and synchronous reference frame
theory (SRF) which provide similar performances. Differ-
ences arise when one works under distorted and unba-
lanced AC voltages which is the case in real conditions,
where the mains voltages are distorted that decreases filter
performances [7].

In this paper, the reference current generation for shunt
APF control under distorted voltage conditions is based on
the use of STFs. The STF is used to extract the
fundamental component directly from electrical signals
(distorted voltage and current) h the a-p reference frame
under distorted voltage conditions [8].

The major advantages of the STF are efficient operation
under steady state and transient conditions; no phase delay
and unity gain at the fundamental frequency; no PLL
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