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cle
clear all

deltaT=5¢e-6;
V2(1)=0;
11(1)=0;

Tau=1/1000
t=0:deltaT:.9;
[a,b]=s1ze(t)
V2(b)=0;
Vi(b)=0;
11{b)=0;
12(b)=0;
If(b)=0;

=1

i=1;

Nflag=0;

Tperiod=1/1;
Npoints=floor(Tperiod/Tau)
A1(Npoints)=0;
B1(Npoints)=0;

Aco=0;

Bco=0;

coef=0;

Vo2
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Jswi=0;

Jsw2=();

swilag=0;

samplilag=1;

=60 SoLine Frequency

G R AR AR A AR A AFCTROCUTT PARAMITTT RS H #4444k ok o ook ook ok ok o

Rs=0.0997;
Ls=0.0356/(2*p1*1);

RL=188.89;
LL=67.04/(2*pi*]):

O ¥k F Kk kol k ok ok kK LT TER PARAMETRES % % %ok s kskook o sk ook o ok o ok ok
Rf=1;

Lf=.004;

Vref=250;

C=1000¢-6;

Vc0=180;

Ve=Vc0*ones(1,b);

Vf=-Vc0*ones(1,b);

Vs=120.31*sin(2*pi*f*+83*pi/180);

for 1=5736:b-1,
if (abs(Vs(1)/100)<1 && Vs(i)>0)
zerotime=1;
time=i-Tau/deltaT;
break;
end
end

0/0*******************LOAD CURRENT***********************
TL=100*sin(2*pi*f¥t+64*pi/1 80)+87.9*sin(2*pi*3*P*1+282*pi/180)+65*sin(2*pi* S*F¥t
+112%pi/180)+40. 7*sin(2*pi* 7*F*t+305*pi/180)...

+18.3%sin(2*pi* 9*P*t+140%pi/ 180)+3.3*sin(2*pi* | 1 *P*t+29*pi/180)+7.3*sin(2*pi* 1 3*f
%431 1*pi/180)+7*sin(2*pi* 1 S*P4t+153*pi/180)...

+5. 1*sin(2*pi* 1 7*P*t+356*pi/180)+1.9%sin(2*pi* 19 P*t+25 1 *pi/180)+2.7*sin(2*pi*2 1 *
Pt+152%pi/180)+3.5*sin(2*pi*23*FX+357*pi/180)...
+2.2*8in(2*pi*25*P4+214*pi/180);



Pl TOOR2Xpi* M eos(2* prr P4 64* pi/ 1 80Y 1 87.9*F2¥pi* I Preos(2¥ pi* 3* P 282*pi/ 1RO)
FOS*2*prS*Prcos(2*pi* S* Pt 112*pi/180)..,

FAO. A2 pr* TR cos(2*pi* 7X XL 305*pi/ 180) 1 1 8. 3* 2% pi* O* Preos(2* pi*0* P11 140%py/ |
OYH3.3*¥2¥pr* 1 I * *eos(2*pi* L PX*4+29%pi/ 180)...

AT 3F2FprE L3R eos(2F prR 3R 3T 1 *¥pi/1RO)H TH2F i I S*PFeos(2Fpr* I S* ¥ 1 53%pi/]
BOYES *F2*pi* 1 T* P eos(2*pr* 1 741* 11 356% pi/ 180)...

+1.9*¥2*pI*¥ [9* fFeos(2*pi* 19* 1425 1 *pi/ 1 80)+2. 7+ 2* pi* 2 1 ¥ {*cos(2¥pi* 2 1 ¥ 1+ 1 52%pi
/180)+3.5*¥2*pi*23*f*cos(2*pi*23* *1+357*pi/180)...
+2.2¥2*pi*25* Preos(2*pr¥ 25142 14*pi/ 1 80);

IL=0.6*17*1L/100;
pIL=0.6*17*pIL/100;

Vdc=Vc0*ones(],Npoints);
Vdcco=Vc0*Npoints;
Imax=10;

Inorm=.2;

Icap=0;

fismat = recadfis('DCfuzzy2");
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1j=60000:120000;
ILGj)=ILG))*1/2;
PIL(jj)=pIL())*1/2;
%************************************************************
h = waitbar{0,'APF is running...");
forj=1:b

waitbar(j/b)

if sampflag==1

if (j-time)*deltaT >= Tau
time=j;

Aco=Aco-Al(1);



Beo=Beo-BI(i);
Vdccos Vdeco-Vde(h);

ATQ=1L(Y cos((1-1)*2*pir* Tau/Tperiod);
BI1()=tL)*sin((i- 1)*2*pi*Taw/Tperiod);

Vde(1)=Vc(-1);
Aco=AcotAl();
Beo=Bcot BI{1);
Vdeco=Vdeeot Vde(i);

Vapf(j)=Vdcco/Npoints;

O Ko ook ok ko ok ok ook o o o ok ok KoK oK o o ok o K Kok S ok o oK KR o ok ok ok KR o ok K s ok K K K Kok ok oK
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Inorm=.6;

Err=(Vref-Vapf(j))/105;
dEr=(Vapf(j-1)-Vap1(y))/2;

fuzzyout = evalfis([Err;dErr],fismat);
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Icap=Icap+fuzzyout*Inorm;

VcOld=Vc;

if Icap>Imax
Icap=Imax;

end

if Icap<-Imax
Icap=-Imax;

end

if coef+Npoints*Icap/2<0
Icap=-2*coef/Npoints;

end

i=1+1;

if I>Npoints
1=1;
sampflag=0;

end

end
end

Vapf(j)=Vdcco/Npoints;

if (j-zerotime)*deltaT >= 1/f
sampflag=1;



zerotime=;;
Nflag=1;

cocf=sqri{Aco”21 Bco”2),

end

if Nflag==1

firstharmonic(j)=(coctlcap*Npoints/2)*2¥sin((j-

zeroime)*delta’T™*2*pi* {/Tperiod)/Npoints;

iref(j)=firstharmonic(j)-1L(3);

G+ D=((VS()-VIG)-(RF+Rs)I()-Rs*IL()-Ls*pILG)ALs+LA) *deltaT+f():
VI 1)=V1(G)1 delta T*()/C;

if swilag==1
Ve(j)=VHj);

clsc
Ve(j)=-V1I();

end

O/ % Hok ok ok ok kk Kk k A k% % x Y STERESIS BAND pwm***************

if Vs(j)>0
LHB=.1;
HHB=.3;
else
LHB=.3;
HHB=.1;
end
%***********************SWITC}_ING*************************
if j-jsw2>2
if ((j-jsw2)*deltaT >= (1/30000)-(jsw2-jswl)*deltaT)
if swilag==1
if I(j)<=iref(j)-LHB %-Vdc
swilag=0;
jswl=jsw2;
Jsw2=;
Ve()=VHG);
VI(j+1)=-Vc());
end
else
if 1f())>=iref(j)*tHHB  %t+Vdc
swilag=1;
jswi=jsw2;
Jsw2=j;



Vel)--Vi);
VG D -Ve()).
end
end
end
end
end
end

close(h)

Vpee(1)=Vs(1);
1J=2:b;
Vpee(if)= VsGj)-Rs* (G HLG)-LsH MG ILGH-( (G- 1+ ILGj-D)YdelaT;

[x,y]=size(If);
=1, [ 1y-1]):
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a=100000:160000;
tI=t(:,[a]);
vpee=Vpee(:,[a]);
Is=IL(:,[a])+If(:,[a]);
iL=IL(:,[a]);
1IF=If(;,[a]);
ve=Vc(:,[a]);
vapf=Vapf(:,[a]);

aa=0;
bb=0.25;

figure(1)
plot(tl,vpcc)

axis([aa bb -180 180])
xlabel('time")
ylabel("Vpce(V)")

figure(2)

plot(t,Is)

axis([aa bb -20 20])
xlabel('time")
ylabel('Source Current(A)")

figure(3)
plot(t1,iL)
axis([aa bb -40 40])



xlabel("time")
ylabel('Load Current(A)')

figurc(4)

plot(t1,iF)

axis([aa bb -40 40])
xlabel('time")
ylabel('APE Current(A))

figure(5)

plot(tl,vc)

axis({aa bb 150 280])
xlabel('time")
ylabel('Capacitor Voltage')

figurc(6)

plot(tl,vapf-1.)

axis({aa bb 150 280])
xlabel('Time(s)")

ylabel('DC BUS Voltage(V)")



Abstract

The computers are widely used 1 domestic and  industrial
applications. The computers are, mainly duc to cmbedded switching
power supplies, non-linear loads and generate undesired harmonics in the
line current. These high frequency harmonics degrade the power quality,
and result in voltage distortion. For a wide range of electronic devices it
1s important to compensate current harmonics using some form of
filtering. In this thesis an active power filter (APF) is designed and
simulated for compensation of current harmonics of a computer center.
For designing APF, a current based model is considered for computers.
The modified Fourier transform with sliding window is used for
extracting fundamental component of the load current. The computer
center and APF 1s modeled in MATLAB. Moreover an adaptive neuro-
fuzzy inference system (ANFIS) is used for filter control and the results
of these two methods are compared. Also, a fuzzy controller 1s designed
for controlling DC bus voltage, and compared with linear controller.
Simulations show that fuzzy controller is superior in the steady-state

regime.

Keywords: Active filter, power quality, fuzzy controller, ANFIS.
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