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Fig. 1 Disturbance data before and after BK
filtering preprocessing
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Fig. 2 Schematic diagram of measurement equipment
location in scenario 1
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Fig. 3 Schematic diagram of measurement equipment
location in scenario 2
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Fig. 4 Response results of IF estimation algorithm to
non-disturbed voltage fluctuations
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classification method
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Table 2 Identification results of disturbance sources
based on various traceability methods
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Fig.7 Synchronous measurement data during
continuous tripping on main grid side
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Fig. 8 Synchronous measurement data when no
disturbance occurs on main grid side
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Abstract: To address the challenges brought by the integration of a large number of distributed generators, the synchronous
measurement technology has been introduced into the distribution network to provide more-dimensional data for the safety and
stability analysis of the system. To further enhance the situational awareness of the distribution network, a synchronous
measurement data-driven classification method for disturbance sources in the distribution network is proposed in this paper. Firstly,
a fast identification method for disturbance sources based on Granger causality analysis theory is proposed to identify if the
disturbance source is from the main grid side or the distribution network side. Subsequently, a misjudged disturbance identification
method based on kernel support vector machine algorithm is proposed to identify misjudged disturbances caused by errors in
instantaneous estimation algorithms, thus achieving the rapid classification and extraction of real-time distribution network
disturbance data. Finally, the effectiveness of the proposed method is verified based on IEEE 123-bus system simulation data and
on-site synchronous measurement data.
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