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ABSTRACT: To seek a more accurate method to judge the
mechanical condition of transformer windings, firstly, the
detection principle of vibration frequency response analysis
(VFRA) are presented in detail and compared with that of
frequency response analysis (FRA). By means of setting multi
man-made faults to a 220kV power transformer, comparative
detection of transformer winding deformation caused by these
man-made faults is performed by VERA and FRA respectively.
Testing results show that for such faults as decrease of
pre-tightening force applied to the winding, pad lost and slight
winding deformation in radial direction VFRA possesses higher
detection sensitivity than RFA.

KEY WORDS: transformer winding deformation; vibration
frequency response analysis (VFRA); frequency response
analysis (FRA)
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Fig. 1 Equivalent mechanical model of winding
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Fig. 2 The VFRA testing system
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Fig. 3 The relation between the vibration response
signal and the square of current
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Tab.1 The signal amplitude and signal noise ratio

I/A 3 4 5 6 7 8
Awes/(107°m/s?) 026 047 080 114 165 205
S15/dB 19.09 2159 2649 2871 2917 29.60
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Fig. 4 The FRA graph of windings without faults
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