
Synchronous Machine pu Model



A q-axis Model - per-unit
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A d-axis Model - in pu (assuming T ′′
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Zero Sequence Equations in pu
(not required for balanced situations)
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Torque Equation in per-unit

Te = −(ψdiq − ψqid)

ω is the electrical angular speed in rad/s.

ωB is the base electrical angular speed in
rad/s.
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Model of interconnection (d-q pu form)
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Infinite Bus

Ed = −E sin δ Eq = E cos δ

dδ

dt
= ω − ωo

Let:
E = 1, ωo = ωB



If resistances are small ....
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If rotor fluxes are assumed to be constant
and x′′d = x′′q = x′′
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If
(fQ + jfD) = (fq + jfd)e

jδ

d

dt
(x + x′′)iD = −ωB(x + x′′)iD + ωE′

1

−ωBED − ωBVCD

d

dt
(x + x′′)iQ = ωB(x + x′′)iQ + ωE′

2

−ωBEQ − ωBVCQ

E′
2 + jE′

1 = (E2 + jE1)e
jδ



Capacitor EquationsC 0 0
0 C 0
0 0 C

 d

dt

 VCaVCb
VCc

 =

 iaib
ic





Capacitor Equations
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