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Abstract: Winding deformation is one of the main reasons to induce the transformer failure, it is important to
timely detect and remove the winding faults. The application of pulse response method on offline transformer
winding deformation detection is studied. In order to overcome the intrinsic imperfection of low repeatability of
this method, to just analyze the low frequency band of frequency response curve is proposed. Test result of the
healthy transformer demonstrates that the repeatability of frequency response within the low frequency band is
enough high, faulty transformer experiment shows that the proposed method is capable of effectively diagnosing the
winding inter-turn short circuit fault. In general, although the pulse response method leaves out some information of

frequency response, it still has application value in engineering.
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Fig. 1 Distribution of leakage flux density and winding s

electrodynamic force within the transformer
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Fig. 2 Lumped parameter equivalent electrical model of

transformer winding
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Fig. 3 Basic wring of pulse response method
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Fig. 4 Result of repeated test of pulse response method
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Fig. 5 Frequency response curves of power transformer before
and after the fault
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Tab. 1 Frequency information of peaks and valleys of frequency response

(BAfr: kHz)

55 1 2 3 4 1 2 3 4

fEREgesl 12 40 67 75 30 46 70 92
WkEges 11 40 68 75 33 46 T2 92

K2 SRERNAR f LR OISR SHEEE R
Tab. 2 Gain information of peaks and valleys of frequency response

(Pfz: dB)

fERELeH  —26.5 —364 —294 —281 —674 —41 —32.8 —51.5
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—27.6 —30.1 —66.8 —41 —33.8 —51.5
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Fig. 6 Result of disassembling and hanging cover the

transformer
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