
Department of Electrical, Computer, and Systems Engineering

t

z z

ξ

Ay Bz c 

l1 th l1 th

1 1( ) , ( )T T T T

y d Dz
d A A A c D A A A B 

 

  

( )( ) ( )( )ij pq i j p q i p j q ip iqy y x x x x x x x x y y  

1 2 3 4 1 1 2 2 3 3 4 4( ) ( ) ( ) ( ) 0T T
ij pq ip iq l l l l l l l l l l l ly y y y y y y y d D z d D z d D z d D z         

ξ

2 2 2
iR iI iMV V V 

2 2

2 2 2 2

2 2 2
2 2

( ) ( )

( ) ( ) ( )
2

, ,

ij iR iI iR jR iI jI ij iI jR iR jI ijm

ij
ij iR iI iR jR iI jI ij iR jI iI jR iR iI ijm

ij ij
ij ij ij ij ij

ij ij

g V V V V V V h V V V V P

B
h V V V V V V g V V V V V V Q

R X
g h Z R X

Z Z

     

       

   

A c 

2 Bus 
Max 5 terms

3 Bus 
Max 4 terms 

(in addition to 2 bus 
terms)

3 Bus Ring
Max 24 terms 

(in addition to 2 & 3 bus terms)

4 Bus Ring
Max 16 terms 
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