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Characteristics analysis on three-dimensional surface vibration signals of transformer
under different load current

LI Zhong, SONG Tianhui, GUO Tong, ZHANG Weihua
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: Vibration signal on the surface of transformer is closely related to the running condition of winding and core.
Three-dimensional vibration signals on the surface of normal running transformer are measured. Combined with the data
of load current and operating voltage, the peak characteristics in time domain and the energy characteristics in frequency
domain of vibration signals on the surface of transformer in different directions are analyzed and summarized. In order to
quantify the energy at each frequency influenced by the change of load current, the index of energy-load current
sensitivity (EC-S) is proposed, and the characteristic frequencies representing the vibration state of the winding are
analyzed. The results show that the vibration signals on the surface of transformer have significant differences in different

directions on the same position, and three-dimensional vibration signals are more comprehensive than single direction

vibration signal in reflecting the vibration changes of the transformer winding.
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Table 1 Parameter of the test transformer
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Fig. 1 Acceleration sensor installed on test transformer surface
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Fig. 2 Load current trend of high voltage A phase

of test transformer
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of test transformer
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Table 2 Statistics of load current and operating voltage
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Fig. 4 Positive peaks of vibration signal in different directions
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Fig. 5 Negative peaks of vibration signal in different directions
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Table 3 Sampling time and load current of the three sets of data
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18:10 34.28
18:15 35.16

1 18:20 35.33 34.70
18:25 34.28
18:30 3445
21:50 49.04
22:00 48.17

2 22:10 54.32 5175
22:15 52.03
22:20 55.20
02:55 71.90
03:00 7471

3 03:05 74.53 73.94
03:10 74.01
03:15 74.53
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under different load current
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Fig. 8 Energy spectrum of Z direction vibration signal

under different load current
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