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Abstract: The use of sound signals for condition monitoring of power distribution equipment offers the advantages
of being low coat and contactless. It, however, also has the drawback of being susceptible to strong ambient noise.
Existing study has sucessfully denoised sound signals by leveraging the differences in time -frequency domain self-
similarity between ambient noise and distribution transformer operating sounds through the use of a parameter-free
clustering algorithm, achieving promising simulation results. The fault noise of transformer under different operating
conditions has diefrence. If the denoising method causes the leakage of transformer sound signal samples in differ-
ent operating conditions, the sound sample set after screening may not contain the early fault sound samples , result-
ing in misjudgment in the subsequent state recognition process. Therefore , in this paper the box transformers in dif-
ferent working environments are taken as an example, the sound samples free from the interference of environmental
noise are screened out in accordance with the time and frequency domain self-similarity differences between the op-
erating sound of distribution equipment and the environmental noise. It is proved through the time distribution char-

acteristics of stationary sound segments and distribution transformers in different operating conditionsthat the meth-
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od can cover all operating conditions of distribution transformers, which provides a strong support for the subse-

quent state monitoring of distribution transformers based on sound signal for production practice.

Key words: sound signal; condition monitoring; distribution transformers; box transformers; noise removal;

sample screening
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Fig.1 Time domain waveform and time-frequency plot of typical distribution transformer ambient noise and distribution

transformer operation sound
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Fig. 2 Flowchart of self-similar denoising methods
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Table 1 Time domain feature definition
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type transformers
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