a=exp(j*120*pi/180);

Ung=15.75; 

S3fg=259; 

Sa=S3fg; 

UaA=Ung; 

IaA=Sa/(sqrt(3)*UaA); 

ZaA= UaA^2/Sa; 

UaB=UaA*420/15.75;

IaB=Sa/(sqrt(3)*UaB);

ZaB=UaB^2/Sa;

X1g=j*0.3*(Ung^2/S3fg)/ZaA; 

X2g=X1g;

X0g=0.8*X1g;

forg_poz=exp(j*(-150)*pi/180);

forg_neg=exp(j*150*pi/180); 

S3ft=270; 

X1t=j*0.13*(15.75^2/S3ft)/ZaA; 

X2t=X1t;

X0t=X1t;

Unv=400; 

L=30; 

x1v=0.32; 

X1v=j*x1v*L/ZaB; 

X2v=X1v;

X0v=1.9*X1v;

Unh=420; 

S3fh=6000; 

X1h=j*(Unh^2/S3fh)/ZaB; 

X2h=X1h;

X0h=X1h;

Ug=Ung/UaA;

Uh=Unh/UaB;

3F zárlat számítása

a) A hibahely fázisáramai

Iz3fg = Ug/(X1g+X1t);

Iz3fh = Uh/(X1v+X1h);

Iz3f = Iz3fg + Iz3fh;

I03f=0;

I13f=Iz3f;

I23f=0;

Ia3f = I03f + I13f + I23f;

Ib3f = I03f + a^2*I13f + a*I23f;

Ic3f = I03f + a*I13f + a^2*I23f;

Ia3fdim=Ia3f*IaB

Ib3fdim=Ib3f*IaB

Ic3fdim=Ic3f*IaB

Ia3fdimabs = abs(Ia3fdim)

Ib3fdimabs = abs(Ib3fdim)

Ic3fdimabs = abs(Ic3fdim)

figure(1)

compass(Ia3fdim, '-')

hold on

compass(Ib3fdim, '--')

compass(Ic3fdim, ':')

hold off

set(gcf,'Color','w')

title('A hibahely fázisáramai [kA]');

Ia3fdim =

        0 - 7.0559i

Ib3fdim =

  -6.1106 + 3.5280i

Ic3fdim =

   6.1106 + 3.5280i

Ia3fdimabs =

    7.0559

Ib3fdimabs =

    7.0559

Ic3fdimabs =

    7.0559

[image: image1.jpg]A hibahely fazisaramai [kA]
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b) A hibahely fázis- és vonali feszültségei

3F zárat esetén a fázis- és vonali feszültségei egyaránt nulla értékűek.

c) A V vezetéken folyó fázisáramok
I03fV=0;

I13fV=Iz3fh;

I23fV=0;

Ia3fV = I03fV + I13fV + I23fV;

Ib3fV = I03fV + a^2*I13fV + a*I23fV;

Ic3fV = I03fV + a*I13fV + a^2*I23fV;

Ia3fVdim=Ia3fV*IaB

Ib3fVdim=Ib3fV*IaB

Ic3fVdim=Ic3fV*IaB

Ia3fVdimabs=abs(Ia3fVdim)

Ib3fVdimabs=abs(Ib3fVdim)

Ic3fVdimabs=abs(Ic3fVdim)

figure(2)

compass(Ia3fVdim,'-')

hold on

compass(Ib3fVdim,'--')

compass(Ic3fVdim,':')

hold off

set(gcf,'Color','w')

title('A V vezetéken folyó fázisáramok [kA]');

Ia3fVdim =

        0 - 6.2176i

Ib3fVdim =

  -5.3846 + 3.1088i

Ic3fVdim =

   5.3846 + 3.1088i

Ia3fVdimabs =

    6.2176

Ib3fVdimabs =

    6.2176

Ic3fVdimabs =

    6.2176

[image: image2.jpg]AV vezetéken folyd fazisaramok [kA]
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d) A T transzformátoron a B gyűjtősín felé folyó fázisáramok
I03fT=0;

I13fT=Iz3fg;

I23fT=0;

Ia3fT = I03fT + I13fT + I23fT;

Ib3fT = I03fT + a^2*I13fT + a*I23fT;

Ic3fT = I03fT + a*I13fT + a^2*I23fT;

Ia3fTdim=Ia3fT*IaB

Ib3fTdim=Ib3fT*IaB

Ic3fTdim=Ic3fT*IaB

Ia3fTdimabs=abs(Ia3fTdim)

Ib3fTdimabs=abs(Ib3fTdim)

Ic3fTdimabs=abs(Ic3fTdim)

figure(3)

compass(Ia3fTdim,'-')

hold on

compass(Ib3fTdim,'--')

compass(Ic3fTdim,':')

hold off

set(gcf,'Color','w')

title('A transzformátoron a B sín felé folyó fázisáramok [kA]');

Ia3fTdim =

        0 - 0.8383i

Ib3fTdim =

  -0.7260 + 0.4192i

Ic3fTdim =

   0.7260 + 0.4192i

Ia3fTdimabs =

    0.8383

Ib3fTdimabs =

    0.8383

Ic3fTdimabs =

    0.8383

[image: image3.jpg]Atransziormétoron 3 B sin felé falyd fazisaramok [kA]
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e) A H gyűjtősín fázis- és vonali feszültségei (B körzet)
U03fH=0;

U13fH=Uh-Iz3fh*X1h;

U23fH=0;

Ua3fH = U03fH + U13fH + U23fH;

Ub3fH = U03fH + a^2*U13fH + a*U23fH;

Uc3fH = U03fH + a*U13fH + a^2*U23fH;

Ua3fHdim=Ua3fH*UaB/sqrt(3)

Ub3fHdim=Ub3fH*UaB/sqrt(3)

Uc3fHdim=Uc3fH*UaB/sqrt(3)

Ua3fHdimabs = abs(Ua3fHdim)

Ub3fHdimabs = abs(Ub3fHdim)

Uc3fHdimabs = abs(Uc3fHdim)

figure(4)

compass(Ua3fHdim,'-')

hold on

compass(Ub3fHdim,'--')

compass(Uc3fHdim,':')

hold off

set(gcf,'Color','w')

title('A H gyűjtősín fázisfeszültségei [kV]');

Uab3fHdim = Ua3fHdim-Ub3fHdim

Ubc3fHdim = Ub3fHdim-Uc3fHdim

Uca3fHdim = Uc3fHdim-Ua3fHdim

Uab3fHdimabs = abs(Uab3fHdim)

Ubc3fHdimabs = abs(Ubc3fHdim)

Uca3fHdimabs = abs(Uca3fHdim)

figure(5)

compass(Uab3fHdim,'-')

hold on

compass(Ubc3fHdim,'--')

compass(Uca3fHdim,':')

hold off

set(gcf,'Color','w')

title('Az H gyűjtősín vonali feszültségei [kV]');

Ua3fHdim =

   59.6891

Ub3fHdim =

 -29.8446 -51.6923i

Uc3fHdim =

 -29.8446 +51.6923i

Ua3fHdimabs =

   59.6891

Ub3fHdimabs =

   59.6891

Uc3fHdimabs =

   59.6891

Uab3fHdim =

  89.5337 +51.6923i

Ubc3fHdim =

 -3.1974e-014 -1.0338e+002i

Uca3fHdim =

 -89.5337 +51.6923i

Uab3fHdimabs =

  103.3846

Ubc3fHdimabs =

  103.3846

Uca3fHdimabs =

  103.3846
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f) A generátor állórészében folyó fázisáramok
I03fG = 0;

I13fG = Iz3fg*forg_poz; 

I23fG = 0;

Ia3fG = I03fG + I13fG + I23fG;

Ib3fG = I03fG + a^2*I13fG + a*I23fG;

Ic3fG = I03fG + a*I13fG + a^2*I23fG;

Ia3fGdim=Ia3fG*IaA

Ib3fGdim=Ib3fG*IaA

Ic3fGdim=Ic3fG*IaA

Ia3fGdimabs = abs(Ia3fGdim)

Ib3fGdimabs = abs(Ib3fGdim)

Ic3fGdimabs = abs(Ic3fGdim)

figure(6)

compass(Ia3fGdim,'-')

hold on

compass(Ib3fGdim,'--')

compass(Ic3fGdim,':')

hold off

set(gcf,'Color','w')

title('A generátor állórészében folyó fázisáramok [kA]');

Ia3fGdim =

 -11.1774 +19.3599i

Ib3fGdim =

  22.3549 - 0.0000i

Ic3fGdim =

 -11.1774 -19.3599i

Ia3fGdimabs =

   22.3549

Ib3fGdimabs =

   22.3549

Ic3fGdimabs =

   22.3549

[image: image6.jpg]A generdtor allGrészében folyd fazisaramok [kA]
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g) Az A gyűjtősín (generátor kapocs) fázis- és vonali feszültségei
U03fG=0;

U13fG=(Ug-Iz3fg*X1g)*forg_poz;

U23fG=0;

Ua3fG = U03fG + U13fG + U23fG;

Ub3fG = U03fG + a^2*U13fG + a*U23fG;

Uc3fG = U03fG + a*U13fG + a^2*U23fG;

Ua3fGdim=Ua3fG*UaA/sqrt(3)

Ub3fGdim=Ub3fG*UaA/sqrt(3)

Uc3fGdim=Uc3fG*UaA/sqrt(3)

Ua3fGdimabs = abs(Ua3fGdim)

Ub3fGdimabs = abs(Ub3fGdim)

Uc3fGdimabs = abs(Uc3fGdim)

figure(7)

compass(Ua3fGdim,'-')

hold on

compass(Ub3fGdim,'--')

compass(Uc3fGdim,':')

hold off

set(gcf,'Color','w')

title('Az A gyűjtősín fázisfeszültségei [kV]');

Uab3fGdim = Ua3fGdim-Ub3fGdim

Ubc3fGdim = Ub3fGdim-Uc3fGdim

Uca3fGdim = Uc3fGdim-Ua3fGdim

Uab3fGdimabs = abs(Uab3fGdim)

Ubc3fGdimabs = abs(Ubc3fGdim)

Uca3fGdimabs = abs(Uca3fGdim)

figure(8)

compass(Uab3fGdim,'-')

hold on

compass(Ubc3fGdim,'--')

compass(Uca3fGdim,':')

hold off

set(gcf,'Color','w')

title('Az A gyűjtősín vonali feszültségei [kV]');

Ua3fGdim =

  -2.3123 - 1.3350i

Ub3fGdim =

   0.0000 + 2.6700i

Uc3fGdim =

   2.3123 - 1.3350i

Ua3fGdimabs =

    2.6700

Ub3fGdimabs =

    2.6700

Uc3fGdimabs =

    2.6700

Uab3fGdim =

  -2.3123 - 4.0050i

Ubc3fGdim =

  -2.3123 + 4.0050i

Uca3fGdim =

   4.6246 - 0.0000i

Uab3fGdimabs =

    4.6246

Ubc3fGdimabs =

    4.6246

Uca3fGdimabs =

    4.6246

[image: image7.jpg]Az A gyiitisin fazisfesziltségei [kV]
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[image: image8.jpg]Az A gyiitisin vonali fesziltségei [kV]
%0

5

180

270




1FN zárlat számítása

Xpozb = X1g+X1t; 

Xpozj = X1v+X1h;

Xpoz = (Xpozb*Xpozj)/(Xpozb+Xpozj);

Xnegb = X2g+X2t;

Xnegj = X2v+X2h;

Xneg = (Xnegb*Xnegj)/(Xnegb+Xnegj);

Xzerb = X0t;

Xzerj = X0v+X0h;

Xzer = (Xzerb*Xzerj)/(Xzerb+Xzerj);

a) A hibahely fázisáramai
I11fn = Ug/(Xpoz+Xneg+Xzer);

I21fn = I11fn;

I01fn = I11fn;

Ia1fn = I01fn + I11fn + I21fn;

Ib1fn = I01fn + a^2*I11fn + a*I21fn;

Ic1fn = I01fn + a*I11fn + a^2*I21fn;

Ia1fndim = Ia1fn*IaB

Ib1fndim = Ib1fn*IaB

Ic1fndim = Ic1fn*IaB

Ia1fndimabs = abs(Ia1fndim)

Ib1fndimabs = abs(Ib1fndim)

Ic1fndimabs = abs(Ic1fndim)

figure(1)

compass(Ia1fndim, '-')

hold on

compass(Ib1fndim, '--')

compass(Ic1fndim, ':')

hold off

set(gcf,'Color','w')

title('A hibahely fázisáramai [kA]');

Ia1fndim =

        0 - 7.3293i

Ib1fndim =

  9.4866e-016 +3.1622e-016i

Ic1fndim =

  9.4866e-016 +3.1622e-016i

Ia1fndimabs =

    7.3293

Ib1fndimabs =

  9.9998e-016

Ic1fndimabs =

  9.9998e-016

[image: image9.jpg]A hibahely fazisaramai [kA]
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b) A hibahely fázis- és vonali feszültségei
I11fnb = I11fn*Xpozj/(Xpozb+Xpozj);

I21fnb = I21fn*Xnegj/(Xnegb+Xnegj);

I01fnb = I01fn*Xzerj/(Xzerb+Xzerj);

U11fn = Ug-I11fnb*Xpozb;

U21fn = 0-I21fnb*Xnegb;

U01fn = 0-I01fnb*Xzerb;

Ua1fn = U01fn + U11fn + U21fn;

Ub1fn = U01fn + a^2*U11fn + a*U21fn;

Uc1fn = U01fn + a*U11fn + a^2*U21fn;

Ua1fndim = Ua1fn*UaB/sqrt(3)

Ub1fndim = Ub1fn*UaB/sqrt(3)

Uc1fndim = Uc1fn*UaB/sqrt(3)

Ua1fndimabs = abs(Ua1fndim)

Ub1fndimabs = abs(Ub1fndim)

Uc1fndimabs = abs(Uc1fndim)

figure(2)

compass(Ub1fndim, '--')

hold on

compass(Ua1fndim, '-')

compass(Uc1fndim, ':')

hold off

set(gcf,'Color','w')

title('A hibahely fázisfeszültségei [kV]');

Uab1fndim = Ua1fndim-Ub1fndim

Ubc1fndim = Ub1fndim-Uc1fndim

Uca1fndim = Uc1fndim-Ua1fndim

Uab1fndimabs = abs(Uab1fndim)

Ubc1fndimabs = abs(Ubc1fndim)

Uca1fndimabs = abs(Uca1fndim)

figure(3)

compass(Ubc1fndim, '--')

hold on

compass(Uab1fndim, '-')

compass(Uca1fndim, ':')

hold off

set(gcf,'Color','w')

title('A hibahely vonali feszültségei [kV]');

Ua1fndim =

  1.3461e-014

Ub1fndim =

 -1.1185e+002 -2.1000e+002i

Uc1fndim =

 -1.1185e+002 +2.1000e+002i

Ua1fndimabs =

  1.3461e-014

Ub1fndimabs =

  237.9284

Uc1fndimabs =

  237.9284

Uab1fndim =

  1.1185e+002 +2.1000e+002i

Ubc1fndim =

 -1.7053e-013 -4.2000e+002i

Uca1fndim =

 -1.1185e+002 +2.1000e+002i

Uab1fndimabs =

  237.9284

Ubc1fndimabs =

  420.0000

Uca1fndimabs =

  237.9284
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[image: image11.jpg]A hibahely vonali feszltségei [kV]
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c) A V vezetéken folyó fázisáramok

I11fnj = I11fn*Xpozb/(Xpozb+Xpozj);

I21fnj = I21fn*Xnegb/(Xnegb+Xnegj);

I01fnj = I01fn*Xzerb/(Xzerb+Xzerj);

Ia1fnV = I01fnj + I11fnj + I21fnj;

Ib1fnV = I01fnj + a^2*I11fnj + a*I21fnj;

Ic1fnV = I01fnj + a*I11fnj + a^2*I21fnj;

Ia1fnVdim = Ia1fnV*IaB

Ib1fnVdim = Ib1fnV*IaB

Ic1fnVdim = Ic1fnV*IaB

Ia1fnVdimabs = abs(Ia1fnVdim)

Ib1fnVdimabs = abs(Ib1fnVdim)

Ic1fnVdimabs = abs(Ic1fnVdim)

figure(4)

compass(Ia1fnVdim, '-')

hold on

compass(Ib1fnVdim, '--')

compass(Ic1fnVdim, ':')

hold off

set(gcf,'Color','w')

title('A V vezetéken folyó fázisáramok [kA]');

Ia1fnVdim =

        0 - 5.8709i

Ib1fnVdim =

   0.0000 + 0.5877i

Ic1fnVdim =

   0.0000 + 0.5877i

Ia1fnVdimabs =

    5.8709

Ib1fnVdimabs =

    0.5877

Ic1fnVdimabs =

    0.5877[image: image12.jpg]AV vezetéken folyd fazisaramok [kA]
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d) A T transzformátoron a B gyűjtősín felé folyó fázisáramok

I11fnb = I11fn*Xpozj/(Xpozb+Xpozj);

I21fnb = I21fn*Xnegj/(Xnegb+Xnegj);

I01fnb = I01fn*Xzerj/(Xzerb+Xzerj);

Ia1fnT = I01fnb + I11fnb + I21fnb;

Ib1fnT = I01fnb + a^2*I11fnb + a*I21fnb;

Ic1fnT = I01fnb + a*I11fnb + a^2*I21fnb;

Ia1fnTdim = Ia1fnT*IaB

Ib1fnTdim = Ib1fnT*IaB

Ic1fnTdim = Ic1fnT*IaB

Ia1fnTdimabs = abs(Ia1fnTdim)

Ib1fnTdimabs = abs(Ib1fnTdim)

Ic1fnTdimabs = abs(Ic1fnTdim)

figure(5)

compass(Ia1fnTdim, '-')

hold on

compass(Ib1fnTdim, '--')

compass(Ic1fnTdim, ':')

hold off

set(gcf,'Color','w')

title('A T tanszformátoron a B sín felé folyó fázisáramok [kA]');

Ia1fnTdim =

        0 - 1.4585i

Ib1fnTdim =

   0.0000 - 0.5877i

Ic1fnTdim =

   0.0000 - 0.5877i

Ia1fnTdimabs =

    1.4585

Ib1fnTdimabs =

    0.5877

Ic1fnTdimabs =

    0.5877

[image: image13.jpg]AT tanszformétoron 3 B sin felé falyd fazisaramok [kA]
0 g5

180

270




e) A H gyűjtősín fázis- és vonali feszültségei (B körzet)

U11fnH = Uh-I11fnj*X1h;

U21fnH = 0-I21fnj*X2h;

U01fnH = 0-I01fnj*X0h;

Ua1fnH = U01fnH + U11fnH + U21fnH;

Ub1fnH = U01fnH + a^2*U11fnH + a*U21fnH;

Uc1fnH = U01fnH + a*U11fnH + a^2*U21fnH;

Ua1fnHdim = Ua1fnH*UaB/sqrt(3)

Ub1fnHdim = Ub1fnH*UaB/sqrt(3)

Uc1fnHdim = Uc1fnH*UaB/sqrt(3)

Ua1fnHdimabs = abs(Ua1fnHdim)

Ub1fnHdimabs = abs(Ub1fnHdim)

Uc1fnHdimabs = abs(Uc1fnHdim)

figure(6)

compass(Ub1fnHdim, '--')

hold on

compass(Ua1fnHdim, '-')

compass(Uc1fnHdim, ':')

hold off

set(gcf,'Color','w')

title('A H gyűjtősín fázisfeszültségei [kV]');

Uab1fnHdim = Ua1fnHdim-Ub1fnHdim

Ubc1fnHdim = Ub1fnHdim-Uc1fnHdim

Uca1fnHdim = Uc1fnHdim-Ua1fnHdim

Uab1fnHdimabs = abs(Uab1fnHdim)

Ubc1fnHdimabs = abs(Ubc1fnHdim)

Uca1fnHdimabs = abs(Uca1fnHdim)

figure(7)

compass(Ubc1fnHdim, '--')

hold on

compass(Uab1fnHdim, '-')

compass(Uca1fnHdim, ':')

hold off

set(gcf,'Color','w')

title('A H gyűjtősín vonali feszültségei [kV]');

Ua1fnHdim =

   69.8835

Ub1fnHdim =

 -1.0397e+002 -2.1000e+002i

Uc1fnHdim =

 -1.0397e+002 +2.1000e+002i

Ua1fnHdimabs =

   69.8835

Ub1fnHdimabs =

  234.3267

Uc1fnHdimabs =

  234.3267

Uab1fnHdim =

  1.7385e+002 +2.1000e+002i

Ubc1fnHdim =

 -1.5632e-013 -4.2000e+002i

Uca1fnHdim =

 -1.7385e+002 +2.1000e+002i

Uab1fnHdimabs =

  272.6238

Ubc1fnHdimabs =

  420.0000

Uca1fnHdimabs =

  272.6238
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f) A generátor állórészében folyó fázisáramok
I11fnG = forg_poz*I11fnb;

I21fnG = forg_neg*I21fnb;

I01fnG = 0;

Ia1fnG = I01fnG + I11fnG + I21fnG;

Ib1fnG = I01fnG + a^2*I11fnG + a*I21fnG;

Ic1fnG = I01fnG + a*I11fnG + a^2*I21fnG;

Ia1fnGdim = Ia1fnG*IaA

Ib1fnGdim = Ib1fnG*IaA

Ic1fnGdim = Ic1fnG*IaA

Ia1fnGdimabs = abs(Ia1fnGdim)

Ib1fnGdimabs = abs(Ib1fnGdim)

Ic1fnGdimabs = abs(Ic1fnGdim)

figure(8)

compass(Ia1fnGdim, '-')

hold on

compass(Ib1fnGdim, '--')

compass(Ic1fnGdim, ':')

hold off

set(gcf,'Color','w')

title('A generátor állórészében folyó fázisáramok [kA]');

Ia1fnGdim =

        0 +13.4067i

Ib1fnGdim =

        0 -2.6352e-015i

Ic1fnGdim =

  -0.0000 -13.4067i

Ia1fnGdimabs =

   13.4067

Ib1fnGdimabs =

  2.6352e-015

Ic1fnGdimabs =

   13.4067
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g) Az A gyűjtősín (generátor kapocs) fázis- és vonali feszültségei
U11fnG = (Ug-I11fnb*X1g)*forg_poz;

U21fnG = (0-I21fnb*X2g)*forg_neg;

U01fnG = 0;

Ua1fnG = U01fnG + U11fnG + U21fnG;

Ub1fnG = U01fnG + a^2*U11fnG + a*U21fnG;

Uc1fnG = U01fnG + a*U11fnG + a^2*U21fnG;

Ua1fnGdim = Ua1fnG*UaA/sqrt(3)

Ub1fnGdim = Ub1fnG*UaA/sqrt(3)

Uc1fnGdim = Uc1fnG*UaA/sqrt(3)

Ua1fnGdimabs = abs(Ua1fnGdim)

Ub1fnGdimabs = abs(Ub1fnGdim)

Uc1fnGdimabs = abs(Uc1fnGdim)

figure(9)

compass(Ua1fnGdim, '-')

hold on

compass(Ub1fnGdim, '--')

compass(Uc1fnGdim, ':')

hold off

set(gcf,'Color','w')

title('Az A gyűjtősín fázisfeszültségei [kV]');

Uab1fnGdim = Ua1fnGdim-Ub1fnGdim

Ubc1fnGdim = Ub1fnGdim-Uc1fnGdim

Uca1fnGdim = Uc1fnGdim-Ua1fnGdim

Uab1fnGdimabs = abs(Uab1fnGdim) 

Ubc1fnGdimabs = abs(Ubc1fnGdim)

Uca1fnGdimabs = abs(Uca1fnGdim)

figure(10)

compass(Uab1fnGdim, '-')

hold on

compass(Ubc1fnGdim, '--')

compass(Uca1fnGdim, ':')

hold off

set(gcf,'Color','w')

title('Az A gyűjtősín vonali feszültségei [kV]');

Ua1fnGdim =

  -4.0228 - 4.5466i

Ub1fnGdim =

   0.0000 + 9.0933i

Uc1fnGdim =

   4.0228 - 4.5466i

Ua1fnGdimabs =

    6.0708

Ub1fnGdimabs =

    9.0933

Uc1fnGdimabs =

    6.0708

Uab1fnGdim =

  -4.0228 -13.6399i

Ubc1fnGdim =

  -4.0228 +13.6399i

Uca1fnGdim =

   8.0457 - 0.0000i

Uab1fnGdimabs =

   14.2208

Ubc1fnGdimabs =

   14.2208

Uca1fnGdimabs =

    8.0457
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