SUT7-711-53-12-06

Z X
N Tl

rdumaiutat

S1UNUMNTIVY

ﬂﬁﬂ’J‘]J?;I%Jﬂi%!!ﬁ‘lfﬂ!‘ﬂﬂ%ﬂ&?&%iﬂiﬂﬁﬁ1ﬁﬂ!!ﬂﬂ‘ﬁ‘i/‘l
1Y A Auvu A <
g UANALLIUagIoN
(The Control of Compensating Currents for Active Power Filters

using PWM Techniques)

TasunuaanyumsIdeon

unMInenasmalulaggins

A v g U A 0 £ a v ' A Y A
waammﬂnlumm'suwmemmmﬂuﬂmamﬂﬂmmmmqmm



SUT7-711-53-12-06

;s
Jag’ ;

et

T18UN5IVY

fﬂiﬂ'J“].lf’;mﬂﬁ%!!ﬁ‘ﬁﬂ!‘ﬂﬂﬂl@ﬂ?ﬁ%ﬁﬂﬁﬂﬁﬁﬁf\‘i!!ﬂﬂ‘ﬁw
Y A Av a [~
pIgnNAUANALLIUagIDN
(The Control of Compensating Currents for Active Power Filters

using PWM Techniques)

U

U
ALK IDY

U v
I AIINS

N

J ¢
ﬁfﬁhﬂﬂ]ﬁﬂ‘i]ﬂ1ﬁﬂ 3. NAINA 9133NY

s su i duindadanssumans

umIneIaema lu Taggsuis

Yo a v a v = a A
TasunuganyumsdIseonuriinendamalulatgsun3 tevilszana w.a. 2553

AU vV A U Y a v ' A Y A
N11Q"IH]‘i]ﬂ!‘lJuﬂ31N§UNﬂ‘H§)Uﬂlﬂﬂﬂ3ﬂuﬂﬂiﬂﬂ1il‘i]ﬂ!!ﬂ!‘l/‘lﬂﬂﬁ‘!!ﬂﬂl

ANATWUT 2555



UNAALD

v
~

aw o o w J a o w ~ o o o w
QTH?%ﬂuuilﬁuﬂﬂiifﬂ%ﬂé’ﬂill@uﬂﬁﬁﬁl’N‘ﬂﬁﬂi@ﬂﬂTQQ!LﬂﬂﬂWﬁTﬁﬁﬂizﬂ‘ﬂuh\l;hﬂi'd\i

o J a ) [ 9 1 @ o W = Yasa
ﬁn]ﬂl‘lﬁﬁllﬂa ﬂTiﬂ‘J'Ji]ﬁ]‘]J611‘511’E]l!ﬂ’s’fﬂ’i'ill1615\111!‘5’33Jﬂ1]'Ni]‘iﬂiﬁ]\?ﬂ?ﬁ\?!!@ﬂﬂi’\l1%'315@]?1'3!@1’\]

(DQF) N 1dsumsnlSeuifisudnssouzmins1iuiITnseuseosa Iasiia (SRF) Aaniuqu
S o w = 9 o = d‘ o 1 [ a a 4
madanszudyarsueIevsnsesdidwenivlddnruguitle Ahnuiwiumatianisaiag

E4

A v a I o aaa o =1 ) o Ay A
!L‘U‘UW@‘U!‘U'@Q!@NG!,Uﬂ'ﬁﬂ’rﬂﬂuﬂ'ﬁ‘ﬂ']\ﬂuéllf]\?llﬂfﬂllw ﬂ'ﬁa@ﬂllﬂu@]jﬂ’JUﬂNWll@ﬁ'lﬂill\ﬂujfﬂﬂu

A [y a s A ' a a v W 09/’ Y A
1$38mailyglszasg MiTonan ABmsdunmuuaysaliuda (ATS) neiliiedoanis 1w

*9
£4

o w 4 a o w J a A v AaAv A ~ A
ﬂﬁﬂﬁ]@]Eﬂﬁllﬂuﬂfﬂllﬁﬂﬂﬁ]ﬂElﬁiJi’)uﬂ‘l@gl}iﬂﬂ‘VIfI@ Tasariainozanan %THD NLLYia3918

U

o_ 4 a

o 4 S v 9 A £ o 4 4 J a
ﬂ']ﬁQlIWﬂWWaﬂﬂgﬁﬂﬂiJﬂWu@ﬂﬂ’q@] FINANITIIAOIADIUNITUAGADUNUADT WU YT
4 a Y o o w v v SO A
E’ITﬁJﬂuﬂﬂlﬁNﬂﬁgl,!,ﬁllV\'ﬂﬂ/INﬂTullﬁﬁ\ﬁﬂﬁlﬂ%ﬂ\ﬂﬂﬂ?ﬁﬁﬂﬂ?ﬂﬁﬁﬂﬂ?ﬁ%ﬂl%ﬂhﬂ?ﬁﬂaﬂ Lagu

%THD oglunsouNIATTIV IEEE std. 519-1992 uanvntinmsaduguusiauiie lnasawedntns

o w = Y o = d' 9 1 Y [ 4 A AadAaa
ﬂ‘i’é]\1fﬂﬁ\1!L’E]ﬂ‘VW‘I1"5{5]’Jﬂ’J‘]JﬂiJLLUUWh]@%GlGNﬂJ‘i’HJﬂiJﬂﬁﬂ‘i’Jﬁ]i]“UEﬂﬁllﬁ]l!ﬂ?‘ﬁﬂﬂ?!@’l/‘l



Abstract

The research presents the harmonic elimination using active power filter (APF) for balanced
three-phase power systems. In this research, the DQF method is used for harmonic detection. The
DQF method is compared the detection performance with the synchronous reference frame (SRF)
method. The PI controller is used to control the compensating currents and the PWM technique is
applied to generate the switching signals for IGBTs of active power filter. The research also presents
the PI controller design using artificial intelligent techniques called adaptive tabu search (ATS). The
aim of the PI controller design is the minimum %THD of source currents after compensation. The
simulation results show that harmonic quantity of the source currents are reduced after compensation.
Moreover, the %THD of these currents follows the IEEE std. 519-1992. In addition, the PI controller
is used for the dc bus voltage control of active power filter cooperated with DQF harmonic detection

method.
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1 4 v 4 o 4 o J o !
ANUNADNTENINNNINBIVOILTIAUDIANATUNINABTLITIAUNYA PCC (v,,,)
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E([K] . P=I[K] (dt{l' })+(dt[K] )L} (4-32)

cq cq

Rc -1 icd
& g )

cq

d -1 icd _
)+ (K] )-LJ—

S
INRGAR

(4-33)

1 K1 dd 4 1 K1 Y pee.d
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d 4 2 ) ) 2 ) 2
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——sin(0) ——=cos(0) O
Jsin(0) ~ cos(0) . .
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1 Wm 0.028699 | 0.028697 | 0.028697 | 0.028698 | 0.028696 | 0.028697 | 1.14x10”
50U 1 5 3 1 6 3.2 2.28
SuMaeuseuIIuNIAY 30 AMaey
f Werr 0.028698 | 0.028698 | 0.028696 | 0.028699 | 0.028697 | 0.028698 | 1.14x10°
50U 3 4 3 1 1 2.4 1.34

WBHR: TIUIUROVITUAWINY 25 Maow, MSATIEuAUIND 0.5,

1 v Q/ = \ QJ
mUSuaasAIMIND 1.1
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A
aait1 | afaitn | afeits | afeita | adeits | Aunde SD
nAdo
Asadisudumiiy 0.25
il We,., 0.028699 | 0.028699 | 0.028700 | 0.028697 | 0.028697 | 0.028698 | 1.34x10°
3901 2 3 5 7 5 44 1.95
ArsatlisuduITY 0.5
il Werr 0.028698 | 0.028695 | 0.028694 | 0.028696 | 0.028696 | 0.028696 | 1.48x10°
90U 5 7 4 6 3 5 1.58
msailisudumiiy 1
il We,., 0.028694 | 0.028697 | 0.028698 | 0.028697 | 0.028698 | 0.028697 | 1.64x10°
09U 1 1 1 5 9 34 3.58
msatlisudusim 2
il We,., 0.028699 | 0.028698 | 0.028697 | 0.028696 | 0.028697 | 0.028697 | 1.14x10°
39U 4 9 17 1 2 6.6 6.58
msailisudusim 3
il Werr 0.028698 | 0.028697 | 0.028696 | 0.028699 | 0.028698 | 0.028698 | 1.14x10°
30U 2 11 1 10 14 7.6 5.77
ATl udumiy 4
il We,., 0.028700 | 0.028698 | 0.028699 | 0.028696 | 0.028695 | 0.028698 | 2.07x10°
501 5 14 3 12 2 7.2 5.45

WBIHR: SR VITUAWINY 25 Maoy, SurufineusoudunIn 10 Masw,

1 v Q/ = \ QJ
mUSuaasAIMIND 1.1
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A
aait1 | afaitn | afeits | afeita | adeits | Aunde SD
NAHO
mUSuaasAtmINY 1.05
il We,., 0.028699 | 0.028697 | 0.028700 | 0.028699 | 0.028699 | 0.028699 | 1.09x10°
50U 7 14 8 8 13 10 3.24
mUSuaasANmMINY 1.1
il WW 0.028698 | 0.028695 | 0.028694 | 0.028696 | 0.028696 | 0.028696 | 1.48x10°
90U 5 7 4 6 3 5 1.58
mUSuaasatimny 1.2
il We,., 0.028696 | 0.028696 | 0.028696 | 0.028699 | 0.028697 | 0.028697 | 1.30x10°
90U 5 3 6 5 1 4 2.00
mUSuaasAumMINY 1.3
il We,., 0.028696 | 0.028698 | 0.028698 | 0.028700 | 0.028697 | 0.028698 | 1.48x10°
09U 1 4 ) 4 4 3 1.41
mUSvaasAUMINY 1.4
il WW 0.028700 | 0.028698 | 0.028697 | 0.028696 | 0.028698 | 0.028698 | 1.48x10°
30U 8 5 3 1 4 4.2 2.59
mUSuaasAtmMINY 1.5
il We,., 0.028697 | 0.028699 | 0.028700 | 0.028698 | 0.028700 | 0.028699 | 1.30x10°
30U 1 2 2 11 4 4 4.06

WBIR: SIUIURIOVITUAWINY 25 Maoy, SurusineuseudunIn 10 Masw,

MSANEUdUINY 0.5
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") u(m)+(1"")-u(n-1))

ch,q .ZZ] (n)T( (621)

u, (n) = KPC,q ;;(n) +
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A
adaii1 | ndafi2 | asifis | esifia | edidis | Aundo SD
NnAaD
S1uufmeeniSuduniiiy 5 f1aeu
il We,., 0.028628 | 0.028625 | 0.028625 | 0.028617 | 0.028628 | 0.028625 | 4.51x10"
90U 8 6 12 6 8 8 2.45
s meusuduiy 10 Maeu
il Wm 0.028626 | 0.028627 | 0.028629 | 0.028623 | 0.028627 | 0.028626 | 2.19x10°
90U 16 9 5 2 9 8.2 5.26
s meusuduiY 15 Maeu
1 Wm 0.028622 | 0.028617 | 0.028629 | 0.028625 | 0.028629 | 0.028624 | 5.08x10°
90U 8 6 12 12 6 8.8 3.03
s meusuauRY 20 Aaeu
MW, | 0028626 | 0.028627 | 0.028629 | 0.028621 | 0.028621 | 0.028625 | 3.63x10°
09U 2 1 9 4 4 4 3.08
s meusuduRY 25 Maeu
il Wm 0.028606 | 0.028629 | 0.028624 | 0.028628 | 0.028622 | 0.028622 | 9.28x10°
90U 5 9 17 8 3 8.4 5.37
s meusuduRY 30 Maeu
il Wm 0.028629 | 0.028626 | 0.028629 | 0.028628 | 0.028630 | 0.028628 1.52x10°
00U 14 8 8 6 13 9.8 3.49
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At
aait1 | afafi2 | afifis | adafia | edidis | dunde SD
nAao
SuuManeuse Ui 10 Ay
1 Wm 0.028629 | 0.028624 | 0.028627 | 0.028630 | 0.028625 | 0.028627 | 2.55x10”
50U 5 12 8 2 1 5.6 451
SuuMaeuseuIIumAY 15 Ay
1 Werr 0.028628 | 0.028626 | 0.028618 | 0.028615 | 0.028629 | 0.028623 | 6.30x10°
30U 5 6 3 3 5 4.4 1.34
SuMAUIBUTIANAY 20 Aoy
1 Werr 0.028624 | 0.028628 | 0.028630 | 0.028613 | 0.028624 | 0.028624 | 6.57x10°
90U 2 3 6 2 2 3 1.73
SUMAUIOUTIUNMIAY 25 Aoy
1 Werr 0.028619 | 0.028620 | 0.028625 | 0.028626 | 0.028621 | 0.028622 | 3.11x10°
50U 6 2 4 4 5 4.2 1.48
SuMneusouIIUNIAY 30 AAey
1 Wm 0.028621 | 0.028616 | 0.028610 | 0.028622 | 0.028628 | 0.028619 | 6.77x10”
50U 1 3 5 3 5 34 1.67
SuuMaeuso Ui 35 My
i Wm 0.028621 | 0.028616 | 0.028625 | 0.028627 | 0.028626 | 0.028623 | 4.53x10”
50U 1 1 2 3 6 2.6 2.07
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Fl

asai
atait1 | a2 | afifts | ediiia | adeits | Aunde SD
Ao
AsATlisuduITY 0.5
AW, | 0.028621 | 0.028616 | 0.028610 | 0.028622 | 0.028628 | 0.028619 | 6.77x10°
591 1 3 5 3 5 3.4 1.67
Arsatisudushmy 1
AW, | 0.028613 | 0.028628 | 0.028624 | 0.028618 | 0.028627 | 0.028622 | 6.36x10°
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AW, | 0.028621 | 0.028611 | 0.028628 | 0.028621 | 0.028628 | 0.028622 | 6.68x10°
591 5 14 15 8 14 11.2 4.44
Asadlisuduiiy 4
AW, | 0.028628 | 0.028627 | 0.028615 | 0.028617 | 0.028630 | 0.028623 | 6.88x10°
591 1 2 16 6 10 7 6.16
Arsatisudusihmy 5
AW, | 0.028624 | 0.028625 | 0.028628 | 0.028626 | 0.028625 | 0.028626 | 1.51x10°
591 1 14 13 2 8 7.6 6.02
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Fl
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mMUSuaasANMAY 1.5
1 Wm 0.028625 | 0.028617 | 0.028619 | 0.028629 | 0.028611 | 0.028620 | 7.01x10°
50U 3 1 1 3 4 2.4 1.34
AlSuaasAtmNy 1.6
il Werr 0.028625 | 0.028611 | 0.028622 | 0.028626 | 0.028622 | 0.028621 | 5.98x10°
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