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Abstract

This research presents the nonlinear stability analysis of AC-DC power systems
feeding a controlled buck converters behaving as a constant power load. The small signal
stability analysis is firstly used via the linearized model with Eigenvalue theorem. After that
the nonlinear stability analysis or the large signal stability analysis called phase-plane analysis
is applied to analyze the stability via the phase portrait of the dominant state variables.
The analytical results show that the stability analysis using the linearized model with
Eigenvalue theorem cannot provide an accurate result for both small-signal and large-signal
condition. Otherwise, the phase-plane analysis can provide an accurate result with a good
oscillation prediction of DC-link filter. All stability results are verified by the intensive

simulation of MATLAB and SIMULINK.
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% MUUAMMS NS YITT LY

Vs=230;

=50;

Req=0.1;

Leq=24e-6;

Ceq=2e-9;

rL=0.1;

Ldc=7.5e-3;

Cdc=1000e-6;

rc=0.5;

L=25e-3;

C=1250e-6;

R=5;

Kpv=0.2;

Kiv=32;

Kpi=0.0744;

Kii=29.7398;

ru=(3*Leq*2*pi*f)/pi;

Pcpl=15000;

Pload=Pcpl;

VoCommand=sqrt(Pload*R);

Ptotal=Pload;

Z=sqrt(Req"2+(2*pi*f*Leq)"2);
Gamma=atand((2*pi*f*Leq)/Req);

% fmuamneuisuduIazmAIAmAnAeuggaiiveniyld

Vbus(1)=230;




67

Lambda(1)=0;
ea_Vbus=100;
ea_Lambda=100;
es=le-6;
k=1;
% furayumsaewaszn il dunassenaziaus e fhnszuaadudonts
MUIUTIA AUV UL T U
while 1
f1=(Vbus(k)*Vs*cosd(Gamma-Lambda(k)))/Z-(((Vbus(k)"2)*cosd(Gamma))/Z)-Ptotal/3;
2=(Vbus(k)*Vs*sind(Gamma-Lambda(k)))/Z-(((Vbus(k)*2)*sind(Gamma))/Z);
f1_Vbus=(Vs*cosd(Gamma-Lambda(k)))/Z-(((2*Vbus(k))*cosd(Gamma))/Z);
f1_Lambda=(Vbus(k)*Vs*sind(Gamma-Lambda(k)))/Z;
f2_Vbus=(Vs*sind(Gamma-Lambda(k)))/Z-(((2*Vbus(k))*sind(Gamma))/Z);
f2_Lambda=-(Vbus(k)*Vs*cosd(Gamma-Lambda(k)))/Z;
Vbus(k+1)=Vbus(k)-(((f2_Lambda*f1)-(f1_Lambda*f2))/((fl_Vbus*f2 Lambda)
-(f1_Lambda*f2 Vbus)));
Lambda(k+1)=Lambda(k)-(((f1_Vbus*f2)-(f2_ Vbus*f1))/((fl_Vbus*f2 Lambda)
-(f1_Lambda*f2_ Vbus)));
Pload=(VoCommand”2)/R;
Ploss=(ru+rL)*(Idc"2);
Ptotal=Pload+Ploss;
ea_Vbus=abs((Vbus(k+1)-Vbus(k))/Vbus(k+1))*100;
ea_Lambda=abs((Lambda(k+1)-Lambda(k))/Lambda(k-+1))*100;
if ea_Vbus<=es&&ea Lambda<=es
Lambda degree=Lambda(k);
Lambda radius=Lambda(k)*(pi/180);
Vbusd=Vbus(k);
Break
end

k=k+1;
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end

% fnama luan1zaaiIma 9
Idc=(VsVbus*cosd(Lambda)+i*Vbus*sind(Lambda))/(Z*cosd(Gamma)+i*(Z*sind(Gamma)));
Idc=(abs(Idc)*sqrt(3))/(sqrt(3/2)*2*sqrt(3)/pi);

Edc1=(3*sqrt(3)*sqrt(2)*Vbus(k+1))/pi;

Vdc=Edc1-(ru+rL)*Idc;

IL=Vo/R;

Vo=VoCommand;

Xv=IL/Kiv;

Xi=Vo/(Kii*Vdc);
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