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Table 1 Classification of audible sound in operation

environment of distribution equipment
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Fig.1 Identification and elimination flowchart

of samples with environmental noise
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Fig.2 Schematic diagram of sample frame
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Environmental noise recognition method for distribution transformer based on
time domain and frequency domain self-similarity
LIU Yuan',SU Sheng',LIU Zhengyi’,XIA Yunfeng’,LIU Guanke’,LI Bin'
(1. Disaster Prevention and Reduction Center of Renewable Energy System,Changsha University of
Science and Technology,Changsha 410004, China;
2. State Grid Changde Power Supply Company,Changde 415000, China;

3. Dongguan Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Dongguan 523000, China)
Abstract: The distribution transformer is located in an open noisy environment,and environmental noise has
a prominent impact on the online monitoring of sound-based equipment operating status. How to identify
and eliminate recordings containing noise is a bottleneck problem to be solved urgently in the promotion of
sound-based online monitoring of the status of distribution transformer. The analysis points out the difference
between the normal and abnormal operating sound of power distribution equipment and various kinds of
environmental noises in time and frequency domains. The method for identifying environmental noise frag-
ments in the recording data of power distribution equipment based on self-similarity in time and frequency
domains is proposed. After the minute-level recording data is divided into frames,the time domain and fre-
quency domain characteristic indexes of each frame are extracted. Whether the recording fragments have
self-similarity is judged by clustering, and the recording data containing environmental noise are identified
and eliminated. The experimental results show that the proposed method can effectively identify and elimi-
nate the recording segments containing environmental noise,thereby recording data with lower environmental
noise content can be obtained,and providing strong support for the subsequent development of sound signal-
based status monitoring of distribution transformer.

Key words:sound signal;status monitoring;distribution transformer;noise rejection
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Fig.B2 Partial sample clustering results
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