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Симетричне компоненте

- RLC потрошач

Трофазно електрично коло са RLC потрошачем Figure 1:

(%o1) [R>0,L>0,C>0,Rlin>0,Xlin>0,Eeff >0]

assume(R>0, L>0, C>0, Rlin>0, Xlin>0, Eeff>0);(%i1) 

(%o2) %e
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a: %e^(%i·2·%pi/3), polarform;(%i2)
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C: 1/(R·ω·sqrt(3));(%i3)
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L: R·sqrt(3)/ω;(%i4)



Simetricne_01.wxmx 2 / 4

(%o5) −

p

3 %i

2
−

1

2
Ea

(%o6) 

p

3 %i

2
−

1

2
Ea

Eb: Ea·a^(−1); Ec: Ea·a^(−2);(%i6)
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Eabc: matrix([Ea], [Eb], [Ec]);(%i7)
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A: matrix([1, 1, 1], [1, a^(−1), a^(−2)], [1, a, a^2]);(%i8)

Симетричне компоненте трофазног система напона

генератора

(%o9) 

0

Ea

0

E012: invert(A) . Eabc, ratsimp;(%i9)
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0,
V2−V3

R
−
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jednacine: 

[−Ia + (Ea−V1)/Z = 0,

 −Ib + (Eb−V2)/Z = 0,

 −Ic + (Ec−V3)/Z = 0,

 −Ia + (V1−V2)/(%i·ω·L) + %i·ω·C·(V1−V3) = 0,

 −Ib + (V2−V1)/(%i·ω·L) + (V2−V3)/R = 0,

 −Ic + (V3−V2)/R + %i·ω·C·(V3−V1) = 0];

(%i10)
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(%o11) [Ia,Ib,Ic,V1,V2,V3]

promenljive: [Ia, Ib, Ic, V1, V2, V3];(%i11)

(%o12) [[Ia=
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odziv: solve(jednacine, promenljive), ratsimp;(%i12)
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Iabc: ev(matrix([Ia], [Ib], [Ic]), odziv), ratsimp;(%i13)

Симетричне компоненте трофазног система линијских

струја

(%o14) 
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I012: invert(A) . Iabc, ratsimp;(%i14)
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U12: ev(V1−V2, odziv), radcan;(%i15)

(%o16) −

p

3 %i Ea R

Z+R

U23: ev(V2−V3, odziv), radcan;(%i16)
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U31: ev(V3−V1, odziv), ratsimp;(%i17)

(%o18) [Ea=Eeff %e
%i θ

,Z=%i Xlin+Rlin]

zamena: [Ea=Eeff·%e^(%i·θ), Z=Rlin+%i·Xlin];(%i18)

Комплексна снага трофазног потрошача
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(%o19) 
3 Eeff

2
R

%i Xlin+Rlin+R
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S: ev((abs(U12))^2/conjugate(%i·ω·L)+(abs(U23))^2/conjugate(R)+

(abs(U31))^2/conjugate(1/(%i·ω·C)),zamena);

(%i19)

Активна снага трофазног потрошача

(%o20) 
3 Eeff

2
R

%i Xlin+Rlin+R
2

realpart(S);(%i20)

Реактивна снага трофазног потрошача

(%o21) 0

imagpart(S), ratsimp;(%i21)


