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DFIG stator and rotor circuit diagram:
a) stator in parallel b) rotor in parallel
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Stator Open-circult Fault
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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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Rotor Open-circuit Fault
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DFIG stator and rotor circuit diagram:
a) Healthy stator windings b) Open circuit fault in rotor phase U
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The effect of voltage supply unbalances (stator & rotor)
on the stator current spectrum of a healthy DFIG
L Healthy DFIG, IsU spectrum, model results, 1620rpm
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The effect of voltage supply unbalances (stator & rotor)
on the stator current spectrum of a healthy DFIG

L Healthy DFIG, IsU spectrum, model results, 1620rpm
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The effect of voltage supply unbalances (stator & rotor)
on the phase power spectrum of a healthy DFIG
4 Healthy DFIG, Phase Power spectrum, model results, 1620 rpm
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The effect of voltage supply unbalances (stator & rotor)
on the phase power spectrum of a healthy DFIG
4 Healthy DFIG, Phase Power spectrum, model results, 1620 rpm
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The effect of voltage supply unbalances (stator & rotor)
on the speed spectrum of a healthy DFIG
A Healthy DFIG, speed spectrum, model results, 1620 rpm
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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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The effect of voltage supply unbalances (stator & rotor)

on the torque spectrum of a healthy DFIG

5 Healthy DFIG, Torque spectrum, model results, 1620 rpm
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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 on

model results, current spectrum
(ideal voltage supply assumed, healthy DFIG)

o Healthy DFIG, IsU spectrum, model results, 1620 rpm
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The effect of the method of speed determination on
model results, Power spectrum
(ideal voltage supply assumed, healthy DFIG)
5 Healthy DFIG, PHASE POWER spectrum, 1620 rpm
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The effect of the method of speed determination on

model results, Torque spectrum
(ideal voltage supply assumed, healthy DFIG)

L Healthy DFIG, Torque spectrum, model results, 1620 rpm
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The effect
model results, Current spectrum
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(ideal voltage supply assumed, Rotor OC)

Rotor OC, IsU spectrum, model results, 1620 rpm
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The effect of the method of speed determinati

model results, Current spectrum
(ideal voltage supply assumed, Rotor OC)

Rotor OC, IsU spectrum, model results, 1620 rpm
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The effect of the method of speed determination on
model results, Power spectrum
(ideal voltage supply assumed, Rotor OC)
5 Rotor OC, faulty Phase power spectrum, model results, 1620 rpm
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The effect of the method of speed determination on
model results, Power spectrum
(ideal voltage supply assumed, Rotor OC)
5 Rotor OC, faulty Phase power spectrum, model results, 1620 rpm
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The effect of the method of speed determination on

model results, Torque spectrum
(ideal voltage supply assumed, Rotor OC)
L Rotor OC, Torgue spectrum, model results, 1620 rpm
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The effect of the method of speed determination on

model results, Torque spectrum
(ideal voltage supply assumed, Rotor OC)
L Rotor OC, Torgue spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Current
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
o Rotor OC, IsU spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Current
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
o Rotor OC, IsU spectrum, model results, 1620 rpm
10 E I I I I I I I I E
: J2| -
) J |
10" - .
: u
107~ h / , .
e | 1l
0 | il
< 0 ) W
2 . ) \ Y |
E 10 - ‘ﬁ\ \‘ ‘w/“\ “L/’ \V \ "\“\“‘ N“\ I E
= —l | 1 DV W
O Y | I DR TR
4 I ALY [ A
10 f N ~ N | | | “—““\\M‘ E
- \ ‘ N
_ \\v,\/o‘ (// ‘ “‘} il
10-5 = \« /“‘ V 3
5 IV
10'6\ !

| | | | | | | |
0 50 100 150 200 250 300 350 400 450 500
frequency [Hz]




¥
er

The Universit
of Manchest

MANCHESTER

1824

The effect of inertia value on model results, Power

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

Rotor OC, Faulty phase Power spectrum, model results, 1620 rpm
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value on model results, Power

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

Rotor OC, Faulty phase Power spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Speed
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
X Rotor OC, Speed spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Speed
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
X Rotor OC, Speed spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Torque
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
L Rotor OC, Torgue spectrum, model results, 1620 rpm
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he effects of a stator OC faulit, Current spectrum
(voltage supply asymmetry modelled, speed calculated)

L Stator OC, IsU spectrum, model results, 1620 rpm
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he effects of a stator OC faulit, Current spectrum
(voltage supply asymmetry modelled, speed calculated)

L Stator OC, IsU spectrum, model results, 1620 rpm
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The 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 fauit, Power spectrum
(voltage supply asymmetry modelled, speed calculated)
A Stator OC, Phase Power spectrum, model results, 1620 rpm
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The effects of a stator OC fault, Speed spectrum
(volta_qe supply asymmetry modelled, speed calculated)

4 Stator OC, speed spectrum, model results, 1620 rpm
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he effects of a stator OC fault, Speed spectrum
(voltage supply asymmetry modelled, speed calculated)

A Stator OC, speed spectrum, model results, 1620 rpm
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The 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 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, Current
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
o Rotor OC, IsU spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Current
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
o Rotor OC, IsU spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Power

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

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

Rotor OC, Faulty phase Power spectrum, model results, 1620 rpm
10 F I I I I I I I I I

J2 | -
J

=
(@)

Power [W]

| | | | | | | |
0 50 100 150 200 250 300 350 400 450 500
frequency [Hz]




¥
er

The Universit
of Manchest

MANCHESTER

1324

The effect of inertia value on model results, Speed
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
X Rotor OC, Speed spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Speed
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
X Rotor OC, Speed spectrum, model results, 1620 rpm
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The effect of inertia value on model results, Torque
spectrum
(ideal voltage supply assumed, Rotor OC, speed calculated)
L Rotor OC, Torgue spectrum, model results, 1620 rpm
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(ideal voltage supply assumed, Rotor OC, speed calculated)

L Rotor OC, Torgue spectrum, model results, 1620 rpm
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he effects of a stator OC faulit, Current spectrum
(voltage supply asymmetry modelled, speed calculated)

L Stator OC, IsU spectrum, model results, 1620 rpm
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he effects of a stator OC faulit, Current spectrum
(voltage supply asymmetry modelled, speed calculated)

L Stator OC, IsU spectrum, model results, 1620 rpm
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The 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 fauit, 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 fault, Speed spectrum
(volta_qe supply asymmetry modelled, speed calculated)

4 Stator OC, speed spectrum, model results, 1620 rpm
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A Stator OC, speed spectrum, model results, 1620 rpm
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The 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 fault, Torque spectrum
(voltage supply asymmetry modelled, speed calculated)

) Stator OC, Torque spectrum, model results, 1620 rpm
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¥
er

The Universit
of Manchest

normalized spectrum [dB]

MANCHESTER

1824

(-oanaratnr I Dln
\JOUliIul QALUI I\I
Fault: St t Shorted Coll
ault: otator orite Ol
DFIG healthy and faulty IsU frequency spectrum, Isc limited to 30 A, 1555 rpm OD FIG healthy and faulty IsU frequency spectrum, Isc limited to 30 A, 1555 rpm
0 T T T T T T T T T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
healthy 5l 262 He
5L 206 Hz | -
106 Hz 362 Hz faulty 206 Hz 362 Hz
¢ 10 106 Hz %
-10+ |
-15+ @ -15 ﬁ
— I
E . i
20¢ i N
”’V‘ ‘\ é 25 i A “\ ‘\V‘”N‘n[' \
251 /’ o - m
/ B (
N
30k = 30
£
o .
35+ 2 -3
40! 40+
45+ “5r
_50 L L L L L L L L L |
50 L L L L L L L L L
0 100 200 300 400 500 600 700 800 900 100 0 100 200 300 400 500 600 700 800 900 1000

frequency [Hz] frequency [Hz]

Stator phase U current FFT spectrum:
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