Programy MAPLE do równań falowników INV
     2 - Level Inverter / DTC.1L.Symm.
                     without main capacitor + 2 Cs capacitors
                                                                                  
                                                  4 Dec. 2020, Friday

> # Formulatuion of elements for a Lagrange function and equations
# s=g-w+1=24-10+1=15 w obwodach i 8 kondensatorów: 6*C i2*Cs (+1)
# współrzędne uogólnione: i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iVA,IVB (brak i2 = brak kondensatowa na wejściu)
> restart: with(plots): with(linalg): readlib(unassign):
# Kinetic energy function T:
T:=0.5*i1^2*Ldc+0.5*Ld*(iL1^2+iL2^2+iL3^2+iL4^2+iL5^2+iL6^2)+0.5*Ls*(is1^2+is2^2+is3^2);
[image: ]
> iL1:=i3: iL2:=i3+i4: iL3:=i1+i3+i5: iL4:=i1+i3+i4+i5+i6:
iL5:=i5: iL6:=i5+i6: is1:=i4-iV1: is2:=-i4-i6+iV1+iV2: is3:=i6-iV2: 
Tt:=collect(simplify(T),[i1,i3,i4,i5,i6]);
[image: ]
> U:=0.5/C*(Q7^2+Q8^2+Q9^2+Q10^2+Q11^2+Q12^2)+0.5/Cs*(Q1^2+Q2^2);
[image: ]
> # right hand sides
rh1:=diff(Tt,i1); rh2:=diff(Tt,i3); rh3:=diff(Tt,i4); rh4:=diff(Tt,i5);
rh5:=diff(Tt,i6); rh6:=diff(Tt,iV1)+diff(U,Q1); rh7:=diff(Tt,iV2)+diff(U,Q2);
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
> # Wirtual work of the system:
dA:=(Udc-Rdc*idc)*dQdc-R1*iR1*dQR1-R2*iR2*dQR2-R3*iR3*dQR3-R4*iR4*dQR4-R5*iR5*dQR5-R6*iR6*dQR6-RV*(iV1*dQV1+iV2*dQV2)
-Rc*(i7*dQ7+ic8*dQ8+i9*dQ9+i10*dQ10+i11*dQ11+i12*dQ12)-Rs*(is1*dQs1+is2*dQs2+is3*dQs3);
[image: ]
> idc:=i1: dQdc:=dQ1:
iR1:=-i3-i7:  dQR1:=-dQ3-dQ7:
iR2:=-i3-i4-i8: dQR2:=-dQ3-dQ4-dQ8:
iR3:=i1+i3+i5-i9:  dQR3:=dQ1+dQ3+dQ5-dQ9:
iR4:=i1+i3+i4+i5+i6-i10:  dQR4:=dQ1+dQ3+dQ4+dQ5+dQ6-dQ10:
iR5:=-i5-i11:  dQR5:=-dQ5-dQ11:
iR6:=-i5-i6-i12:  dQR6:=-dQ5-dQ6-dQ12:
dQs1:=dQ4-dQV1; dQs2:=-(dQ4+dQ6)+dQV1+dQV2; dQs3:=dQ6-dQV2;

[image: ]
[image: ]
[image: ]
> dAs:=dA:
> dAr1:=collect(simplify(dAs),[dQ1,dQ3,dQ4,dQ5,dQ6,dQ7,dQ8,dQ9,dQ10,dQ11,dQ12,dQV1,dQV2]);
[image: ]
> dAdc:=collect(collect(select(has,dAr1,dQ1),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ1)/dQ1;
[image: ]
> dA3:=collect(collect(select(has,dAr1,dQ3),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ3)/dQ3;
[image: ]
> dA4:=collect(collect(select(has,dAr1,dQ4),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ4)/dQ4;
[image: ]
> dA5:=collect(collect(select(has,dAr1,dQ5),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ5)/dQ5;
[image: ]
> dA6:=collect(collect(select(has,dAr1,dQ6),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ6)/dQ6;
[image: ]
> dAV1:=collect(collect(select(has,dAr1,dQV1),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQV1)/dQV1-diff(U,Q1);
[image: ]
> dAV2:=collect(collect(select(has,dAr1,dQV2),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQV2)/dQV2-diff(U,Q2);
[image: ]
> dA7:=collect(collect(select(has,dAr1,dQ7),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ7)/dQ7;
[image: ]
> dA8:=collect(collect(select(has,dAr1,dQ8),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ8)/dQ8;
[image: ]
> dA9:=collect(collect(select(has,dAr1,dQ9),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ9)/dQ9;
[image: ]
> d10:=collect(collect(select(has,dAr1,dQ10),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ10)/dQ10;
[image: ]
> dA11:=collect(collect(select(has,dAr1,dQ11),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ11)/dQ11;
[image: ]
> dA12:=collect(collect(select(has,dAr1,dQ12),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2]),dQ12)/dQ12;
[image: ]
> U:=0.5/C*(Q7^2+Q8^2+Q9^2+Q10^2+Q11^2+Q12^2)+0.5/Cs*(Q1^2+Q2^2);
[image: ]
> dUQ1:=simplify(diff(U,Q1));
[image: ]
> dUQ2:=simplify(diff(U,Q2));
[image: ]
> dUQ7:=diff(U,Q7);
[image: ]
> dUQ8:=diff(U,Q8);
[image: ]
> dUQ9:=diff(U,Q9);
[image: ]
> dUQ10:=diff(U,Q10);
[image: ]
> dUQ11:=diff(U,Q11);
[image: ]
> dUQ12:=diff(U,Q12);
[image: ]
> [image: ]
[image: ]
> 


      2 - Level Inverter / DTC.1L.Symm.
   without main capacitor + 2 Voltmeters + damp. Cs, Rcs
                                                                                  
                                                  4 Dec. 2020, Thursday, Barbary

> # Formulatuion of elements for a Lagrange function and equations
# s=g-w+1=24-10+1=15 w obwodach i 8 kondensatorów: 6*C i2*Cs (+1)
# współrzędne uogólnione: i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iVA,IVB (brak i2 = brak kondensatowa na wejściu)
> restart: with(plots): with(linalg): readlib(unassign):
# Kinetic energy function T:
T:=0.5*i1^2*Ldc+0.5*Ld*(iL1^2+iL2^2+iL3^2+iL4^2+iL5^2+iL6^2)+0.5*Ls*(is1^2+is2^2+is3^2);
[image: ]
> iL1:=i3: iL2:=i3+i4: iL3:=i1+i3+i5: iL4:=i1+i3+i4+i5+i6:
iL5:=i5: iL6:=i5+i6: is1:=i4-iV1: is2:=-i4-i6+iV1+iV2: is3:=i6-iV2: iVA:=iV1+2*ic1-ic2;  iVB:=iV2+2*ic2-ic1;
Tt:=collect(simplify(T),[i1,i3,i4,i5,i6]);
[image: ]
[image: ]
[image: ]
> # right hand sides
rh1:=diff(Tt,i1); rh2:=diff(Tt,i3); rh3:=diff(Tt,i4); rh4:=diff(Tt,i5);
rh5:=diff(Tt,i6); rh6:=diff(Tt,iV1); rh7:=diff(Tt,iV2);
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
> # Wirtual work of the system:
dA:=(Udc-Rdc*idc)*dQdc-R1*iR1*dQR1-R2*iR2*dQR2-R3*iR3*dQR3-R4*iR4*dQR4-R5*iR5*dQR5-R6*iR6*dQR6-RV*(iVA*dQVA+iVB*dQVB)-Rcs*(ic1*dQc1+ic2*dQc2+ic3*dQc3)
-Rc*(i7*dQ7+ic8*dQ8+i9*dQ9+i10*dQ10+i11*dQ11+i12*dQ12)-Rs*(is1*dQs1+is2*dQs2+is3*dQs3);
[image: ]
> idc:=i1: dQdc:=dQ1:
iR1:=-i3-i7:  dQR1:=-dQ3-dQ7:
iR2:=-i3-i4-i8: dQR2:=-dQ3-dQ4-dQ8:
iR3:=i1+i3+i5-i9:  dQR3:=dQ1+dQ3+dQ5-dQ9:
iR4:=i1+i3+i4+i5+i6-i10:  dQR4:=dQ1+dQ3+dQ4+dQ5+dQ6-dQ10:
iR5:=-i5-i11:  dQR5:=-dQ5-dQ11:
iR6:=-i5-i6-i12:  dQR6:=-dQ5-dQ6-dQ12:
dQs1:=dQ4-dQV1; dQs2:=-(dQ4+dQ6)+dQV1+dQV2; dQs3:=dQ6-dQV2;
dQVA:=dQV1+2*dQc1-dQc2; dQVB:=dQV2+2*dQc2-dQc1;
Q3:=Q1-Q2; ic3:=ic1-ic2; dQc3:=dQc1-dQc2;
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
> dAs:=dA:
> dAr1:=collect(simplify(dAs),[dQ1,dQ3,dQ4,dQ5,dQ6,dQ7,dQ8,dQ9,dQ10,dQ11,dQ12,dQV1,dQV2,dQc1,dQc2]);
[image: ]
> dAdc:=collect(collect(select(has,dAr1,dQ1),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ1)/dQ1;
[image: ]
> dA3:=collect(collect(select(has,dAr1,dQ3),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ3)/dQ3;
[image: ]
> dA4:=collect(collect(select(has,dAr1,dQ4),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ4)/dQ4;
[image: ]
> dA5:=collect(collect(select(has,dAr1,dQ5),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ5)/dQ5;
[image: ]
> dA6:=collect(collect(select(has,dAr1,dQ6),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ6)/dQ6;
[image: ]
> dAV1:=collect(collect(select(has,dAr1,dQV1),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQV1)/dQV1;
[image: ]
> dAV2:=collect(collect(select(has,dAr1,dQV2),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQV2)/dQV2;
[image: ]
> dA7:=collect(collect(select(has,dAr1,dQ7),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ7)/dQ7;
[image: ]
> dA8:=collect(collect(select(has,dAr1,dQ8),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ8)/dQ8;
[image: ]
> dA9:=collect(collect(select(has,dAr1,dQ9),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ9)/dQ9;
[image: ]
> d10:=collect(collect(select(has,dAr1,dQ10),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ10)/dQ10;
[image: ]
> dA11:=collect(collect(select(has,dAr1,dQ11),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ11)/dQ11;
[image: ]
> dA12:=collect(collect(select(has,dAr1,dQ12),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQ12)/dQ12;
[image: ]
> dAc1:=collect(collect(select(has,dAr1,dQc1),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQc1)/dQc1;
[image: ]
> dAc2:=collect(collect(select(has,dAr1,dQc2),[i1,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,iV1,iV2,ic1,ic2]),dQc2)/dQc2;
[image: ]
> U:=0.5/C*(Q7^2+Q8^2+Q9^2+Q10^2+Q11^2+Q12^2)+0.5/Cs*(Q1^2+Q2^2+Q3^2);
[image: ]
> dUQ1:=simplify(diff(U,Q1));
[image: ]
> dUQ2:=simplify(diff(U,Q2));
[image: ]
> dUQ7:=diff(U,Q7);
[image: ]
> dUQ8:=diff(U,Q8);
[image: ]
> dUQ9:=diff(U,Q9);
[image: ]
> dUQ10:=diff(U,Q10);
[image: ]
> dUQ11:=diff(U,Q11);
[image: ]
> dUQ12:=diff(U,Q12);
[image: ]
> [image: ]
[image: ]
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