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M.A. El-Sharkawi Localization of Winding Shorts Using

Fuzzified Neural Networks

R.J. Marks

Shorted turns in the field winding of large turbogenerators (2 or 4 poles) are a common problem
whose detection and localization have remained elusive. Shorts occur primarily from incessant
pounding of the rotor copper conductors while the machine is turning in low gear. This low speed
operation is designed to avoid the deformation of the shaft that occurs when the rotor remains
stationary in the bore for long periods of time.

The pounding of the copper conductors results in the accumulation of copper powder within slots.
When the machine is subsequently energized, the copper dust causes arcing between the turns in the
slot. Over time, a full short circuit between turns may result. Broken rotor conductors and water
intrusion may also cause short turns. In many instances, the rotor short turns are speed dependent,
i.e., the fault tends to disappear once the machine is brought to a standstill. This makes the
determination of such a fault difficult.

In this research work, a neural network with a fuzzy logic output is used to localize the shorted turns.
The proposed detection method was tested in the Southern California Edison facilities on a 60 MVA
turbogenerator. The generator has 14 coils with 17 turns per coil. Shorts between windings were
intentionally made to test the proposed technique. Training patterns were collected. A neural net was
trained by using the field data. After the training, the NN was tested with 60 short locations at various
points in the field winding. The network identified the location of the short with a very high degree
of accuracy, The developed method is quite general and can potentially be applied to localizing short
turns in power devices such as transformers and motors.
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