
Review of d-q-o Transformation



d-q-o Transformation
fa

fb

fc

 = [CP ]


fd

fq

fo





[CP ] =


kd cos θ kq sin θ ko

kd cos(θ − 2π/3) kq sin(θ − 2π/3) ko

kd cos(θ + 2π/3) kq sin(θ + 2π/3) ko





Inverse Transformation
fd

fq

fo

 = [CP ]−1


fa

fb

fc





[CP ]−1 =
k1 cos θ k1 cos(θ − 2π/3) k1 cos(θ + 2π/3)

k2 sin θ k2 sin(θ − 2π/3) k2 sin(θ + 2π/3)

k3 k3 k3



k1 =
2

3kd
, k2 =

2

3kq
, k3 =

1

3ko



Flux equations in the dqo Variables ψdqo
ψr

 =

 L′ss L′sr
L′rs Lrr


 idqo
ir





where

[L′ss] =


Ld 0 0

0 Lq 0

0 0 Lo


Ld = Laao − Labo +

3

2
Laa2

Lq = Laao − Labo −
3

2
Laa2

Lo = Laao + 2Labo



[L′rs] =



(32Mafkd) 0 0

(32Mahkd) 0 0

0 (32Magkq) 0

0 (32Makkq) 0





[L′sr] =


(
Maf
kd

) (
Mah
kd

) 0 0

0 0 (
Mag
kq

) (
Mak
kq

)

0 0 0 0


Only if

k2
d =

2

3
and k2

q =
2

3
then

[L′rs]
T = [L′sr]



Transformed Voltage Equation

− d

dt
[CPψdqo] − [Rs][CP ]idqo = [CP ]vdqo

− d

dt
[CPψdqo] = −

d[CP ]

dθ

dθ

dt
ψdqo−[CP ]

dψdqo

dt


