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Power Analysis ofa Shunt -Active Power Filter For Three-Phase
Four-Wire Svstem under Unbalanced Main Voltages
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T 
he power analysis ofa rheeplrde touF*ire shun! aclivo pold filtor (APF) urder uibaldced nrain voltages is desrjhod in

$is papor To opdate ploperlt, a curent conpeBator nusl tulfitl dre Power€iluitibri r Bv d*ool'osingthc c@enr dd vollage

quant i to ln ropoSt iue ,n"gar ive .zsrc { .qu€nce,dcanddocontonenhth .n tnepowercoqronen lssedete f t jne ' t l j nder
;baleccd volrages, tlle nonlined loads abso.b oll i,\e power cooponenls. On lhe olher hand the sinusoi&l cwelrls FNt now at

lheg!rceside'$chclfenlsarettrefundafienta|positiveseq@']cewhichcreotedcandacpotr'erconponentdt]reinler.crion
willrihepositiveseqtenevoltagedd1heaegativesequencevo|tage'Toachievetheequj|ibriun'ashulaotivepowcrfilte.nust

sererat"t\e power conponenls ihich are fte sublraclion bctveen tbe souco @d rne nonlitEs loads Powor conponeots To 'eriry

$e oralrsis. sinulalions de donc ald dre souce i.stant €ous po*d (stP) based @nirol netlrod for shull aclive power filler will

be trle. .s the c6e studv.

1.  General
Recently. nonlinear loads are dominanlly used in

consu$rirg el€clric enersy. Such loads resllt in polver qualiry

degndation. Acliv€ po|er filleriDg h altemative $ay 1o
compensate for hamonios produced by these nonlinear
loads(r)(2r. lor cunent-type harnonio producing loads, a!
active poiver liher nrst be installed in pdallel 1() injcct
cur€nts wilh the sarne magnitude but lhe opposite poldlty as
nc unddired.u (nh in  oroe,  ro min imize Ihc l "df lnonic
conlents at the source sidec). Undef function as a curell
compensatof, a shunt acliv€lower filter must be able io nale
sirusoidal sourc€ cut€nts regardless the main loltage
conditions therefore the pow€r geleratcd at soufc€ side rYiU
also contain the ac component.

Sone control nethods ol active filterings have been
develoled by researchds with the ains to irprole thc
Jihering characterhtics dd to redocc the nunbei of
sensors(t)('), Allthe control.ethod always needs deleclion ol
dclink oapacilor voltoge 10 seehow the power ilow in enef$/

This paper desoribes the po{er eal}sh ofshunt aciive
tlterins for three-phase fouFwhe syslem. Some power
components are deriled based on ihe interaction belween lh€
vollase ed cunenl qudtilies- To veriry dre aaalvsis.
simulations using the SIP based control method for shunt

2, ShuniAPF for Thre€-Phase Four-Wire System
fig.l depicts four controlicd currcnt solrccs rhat are

tunctioned as a sbunl APF that injects conpensating curenb
to the system contained three-phase tbu!-wire nonlined
loads. To make sinusoidal source curent regardless the
condnlon oflhe main lollages, e shunt APF nust supply the
power cotrponents so that ihe power equilibrium is achieved
Under id€al source voltases, tlre s;nusoidal source currents
rcsult in the dc componsl of ieai power 8€neraled at the
source sid€ but under nonideal source vollages thesourcewill

also create ac component as shown in Fig 2. A conlrolmethod
nusl consider such acondition in order to $ork properlt.
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Fig.2. Power flow in th.ee-phase fou-wire active iilterirg

tflh.ee-phare lbuFwire nonlin6r Ioads are connectedto fie
syslem wilh mbalances source voltages tha! staled as the
following
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