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Voltage Disturbance Localization Method Based on Digital Twin and Neural Network
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Abstract: A voltage disturbance localization method based
on digital twin and neural network is proposed. Firstly, a
digital mirror model of the distribution network is constructed
according to a large number of monitoring point information
in the distribution network and the structural parameters of
the distributed grid. Then an artificial neural network is used
to analyze the digital mirror model. The historical data is used
for learning and training to obtain the neural network model
that reflects the mapping relationship between the node voltage
and the sag occurrence position. Through this model, the
information reflecting the fault characteristics of each node can
be obtained according to the voltage data of each node after the
sag, and then the location of the sag source can be realized. The
effectiveness of the proposed method is verified by taking a
30-node distribution network in a county of Henan Province as
an example. The results show that the method can accurately

locate the voltage sag source.

Keywords: voltage transients; digital twin; neural networks;
localization
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Fig. 1 Voltage transient equivalent analysis model
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Fig. 2 Voltage transient source direction analysis
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Fig. 4 Digital mirror-based grid architecture
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