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An analytical model for a DFIG has been developed to enable the
dynamic behaviour of a generator operating with various healthy and
faulty winding configurations to be simulated.

A 30 kW DFIG test-rig has been built to explore DFIG steady-state
operation under a range of winding and supply fault scenarios.

The analytical model has been verified by comparison of model
predictions with test-rig measurements for a series of typical operating
points.

DFIG operation with a range of typical winding faults and supply
asymmetries has been explored.

Changes in the stator current spectrum arising from each fault
condition, have been identified.
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c) Stator open-circuit fault
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a) Experimental current spectrum b) Predicted current spectrum
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a) Experimental current spectrum b) Predicted current spectrum
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Pulsating torgues and losses in DFIGs with
unbalanced stator and rotor excitation  SUPERGEN |
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Calculated Total Stator and Rotor Joule Loss for Various Unbalanced Supply Operating Conditions

Stator voltage Rotor voltage Stator Percentage Rotor Percentage
Loss increase Loss increase
[W] [%] [W] [%]
Balanced Balanced 514 0 345 0
Unbalanced Balanced 532 3.5 412 19.4
Balanced Unbalanced 630 22.6 342 -0.9
Unbalanced Unbalanced 656 27.6 421 22.0
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 The effect that rotor winding faults have on the
stator current spectrum is being investigated.

e Simple analytical expressions that relate the stator

current spectrum to each specific fault condition
are being developed.




Y
er

The Universit
of Manchest

MANCHESTER

1824

What we would like to do f |

! WIND

e Incorporate air-gap eccentricity / bearing wear in our
model and verify the calculated performance on the
(modified) test-rig.

Can we detect bearing faults/wear using
spectral analysis of the stator current?

« To explore how the identified steady state effects of
stator and rotor winding faults are manifested when
DFIG is in variable speed operation

Will the dynamic behaviour of the turbine be
a barrier to current spectral analysis?
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More publications are currently under review for
publication in journals/conferences.
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