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DFIG stator and rotor circuit diagram:
a) Open circuit fault in stator phase U         b) Healthy rotor windings
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DFIG stator and rotor circuit diagram:
a) Healthy stator windings         b) Open circuit fault in rotor phase U



Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the stator current spectrum of a healthy DFIG
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the stator current spectrum of a healthy DFIG

Healthy DFIG IsU spectrum model results 1620rpm
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the phase power spectrum of a healthy DFIG
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Healthy DFIG, Phase Power spectrum, model results, 1620 rpm
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the phase power spectrum of a healthy DFIG

Healthy DFIG Phase Power spectrum model results 1620 rpm
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Healthy DFIG, Phase Power spectrum, model results, 1620 rpm
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the speed spectrum of a healthy DFIG
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Healthy DFIG, speed spectrum, model results, 1620 rpm
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the speed spectrum of a healthy DFIG

Healthy DFIG speed spectrum model results 1620 rpm
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the torque spectrum of a healthy DFIG
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Healthy DFIG, Torque spectrum, model results, 1620 rpm
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Th ff t f lt l b l ( t t & t )The effect of voltage supply unbalances (stator & rotor) 
on the torque spectrum of a healthy DFIG

Healthy DFIG Torque spectrum model results 1620 rpm
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, current spectrum 

(ideal voltage supply assumed, healthy DFIG)
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Power spectrum 

(ideal voltage supply assumed, healthy DFIG)
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Torque spectrum 

(ideal voltage supply assumed, healthy DFIG)
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Current spectrum 

(ideal voltage supply assumed, Rotor OC)
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Current spectrum 

(ideal voltage supply assumed, Rotor OC)

100
Rotor OC, IsU spectrum, model results, 1620 rpm

speed calculated
speed constant

10-1

10-2

ur
re

nt
 [A

]

4

10-3C
u

-5

10-4

0 50 100 150 200 250 300 350 400 450 500
10-5

frequency [Hz]



The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Power spectrum 
(ideal voltage supply assumed, Rotor OC)
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Rotor OC, faulty Phase power spectrum, model results, 1620 rpm
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Power spectrum 
(ideal voltage supply assumed, Rotor OC)
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Torque spectrum 
(ideal voltage supply assumed, Rotor OC)
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The effect of the method of speed determination onThe effect of the method of speed determination on 
model results, Torque spectrum 
(ideal voltage supply assumed, Rotor OC)
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The effect of inertia value on model results, CurrentThe effect of inertia value on model results, Current 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, CurrentThe effect of inertia value on model results, Current 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, PowerThe effect of inertia value on model results, Power 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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Rotor OC, Faulty phase Power spectrum, model results, 1620 rpm
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The effect of inertia value on model results, PowerThe effect of inertia value on model results, Power 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, SpeedThe effect of inertia value on model results, Speed 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, SpeedThe effect of inertia value on model results, Speed 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, TorqueThe effect of inertia value on model results, Torque 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effects of a stator OC fa lt C rrent spectr mThe effects of a stator OC fault, Current spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC IsU spectrum model results 1620 rpm
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The effects of a stator OC fa lt C rrent spectr mThe effects of a stator OC fault, Current spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC IsU spectrum model results 1620 rpm
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The effects of a stator OC fa lt Po er spectr mThe effects of a stator OC fault, Power spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Phase Power spectrum model results 1620 rpm
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The effects of a stator OC fa lt Po er spectr mThe effects of a stator OC fault, Power spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Phase Power spectrum model results 1620 rpm
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The effects of a stator OC fa lt Speed spectr mThe effects of a stator OC fault, Speed spectrum 
(voltage supply asymmetry modelled, speed calculated)
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Stator OC, speed spectrum, model results, 1620 rpm
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The effects of a stator OC fa lt Speed spectr mThe effects of a stator OC fault, Speed spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC speed spectrum model results 1620 rpm
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The effects of a stator OC fa lt Torq e spectr mThe effects of a stator OC fault, Torque spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Torque spectrum model results 1620 rpm
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The effects of a stator OC fa lt Torq e spectr mThe effects of a stator OC fault, Torque spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Torque spectrum model results 1620 rpm
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The effect of inertia value on model results, CurrentThe effect of inertia value on model results, Current 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)

1

100
Rotor OC, IsU spectrum, model results, 1620 rpm

J/2
J

10-2

10-1

10-3

ur
re

nt
 [A

]

10-4

C
u

-6

10-5

0 100 200 300 400 500 600 700 800 900 1000
10-6

frequency [Hz]



The effect of inertia value on model results, CurrentThe effect of inertia value on model results, Current 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, PowerThe effect of inertia value on model results, Power 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, PowerThe effect of inertia value on model results, Power 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, SpeedThe effect of inertia value on model results, Speed 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, SpeedThe effect of inertia value on model results, Speed 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, TorqueThe effect of inertia value on model results, Torque 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effect of inertia value on model results, TorqueThe effect of inertia value on model results, Torque 
spectrum 

(ideal voltage supply assumed, Rotor OC, speed calculated)
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The effects of a stator OC fa lt C rrent spectr mThe effects of a stator OC fault, Current spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC IsU spectrum model results 1620 rpm
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The effects of a stator OC fa lt C rrent spectr mThe effects of a stator OC fault, Current spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC IsU spectrum model results 1620 rpm
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The effects of a stator OC fa lt Po er spectr mThe effects of a stator OC fault, Power spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Phase Power spectrum model results 1620 rpm
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The effects of a stator OC fa lt Po er spectr mThe effects of a stator OC fault, Power spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Phase Power spectrum model results 1620 rpm
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The effects of a stator OC fa lt Speed spectr mThe effects of a stator OC fault, Speed spectrum 
(voltage supply asymmetry modelled, speed calculated)
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The effects of a stator OC fa lt Speed spectr mThe effects of a stator OC fault, Speed spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC speed spectrum model results 1620 rpm

102

104
Stator OC, speed spectrum, model results, 1620 rpm

healthy
faulty

100

10-4

10-2

ee
d 

[ra
d/

se
c]

10-6

10

S
pe

10-10

10-8

0 100 200 300 400 500 600 700 800 900 1000
10

frequency [Hz]



The effects of a stator OC fa lt Torq e spectr mThe effects of a stator OC fault, Torque spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Torque spectrum model results 1620 rpm
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The effects of a stator OC fa lt Torq e spectr mThe effects of a stator OC fault, Torque spectrum 
(voltage supply asymmetry modelled, speed calculated)

Stator OC Torque spectrum model results 1620 rpm
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Generator Test Rig g
Measured: Supply Current
Fault: Stator Open Circuit Coil
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Generator Test RigGenerator Test Rig
Measured: Supply Current
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