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Partial Discharge Fault State Detection of Dry-Type Transformers
Based on Improved ResNetl8 and Voiceprint SDP

LIU Dongyang', ZHAO Hailiang', YANG Baocheng®, LI Qi', ZHANG Jiafu®
(1. New Energy Anhui Co. , Ltd., CGN, Hefei 230041, China;
2. New Energy Holdings Co. , Ltd. ., CGN, Beijing 100160, China)

Abstract: In order to improve the accuracy of partial discharge fault status in dry-type transformers, research was con-
ducted on the detection method for partial discharge fault status in dry-type transformers based on improved ResNetl8 and
voiceprint SDP. Collect voiceprint signals in real time through voiceprint sensors, and generate time-frequency and spatial
spectrograms of the voiceprint signals by spectral decomposition processing (SDP). Innovatively improve the ResNetl8
model and solve the channel dimension mismatch with voiceprint signal features through a dual channel fusion module. The
time-domain features of voiceprint signals are adaptively extracted using stacked residual blocks, and the ResNet18 model is
improved by adopting a deformable convolution adaptive adjustment mechanism to more accurately capture key frequency-do-
main features. Improve the ResNetl8 model by introducing a learnable scaling factor in the residual layer, optimize the gra-
dient propagation path, and solve the shallow feature gradient attenuation. Add an attention mechanism to generate compre-
hensive features for obtaining voiceprint signals, solve the mismatch between the classifiers and the voiceprint features.
Based on the extracted time-frequency and spatial spectral features, the partial discharge fault state of dry-type transformers
is determined to achieve the partial discharge fault state detection. Using the accuracy of state detection as a comparative in-
dicator, experimental testing shows that after applying the design method. the accuracy of the partial discharge fault state
detection increases up to 99.5%. The extracted voiceprint signal time-frequency map tends to be consistent with the actual
voiceprint signal time-frequency map, and the partial discharge fault state determination result is the same as the actual anno-

tation result.
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