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Distribution network distributed state estimation method based on an integrated deep neural network
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Abstract: With the integration of a large number of distributed energy sources, the operation and control methods of
distribution systems have become increasingly complex. In response to the problems faced by distribution network state
estimation methods such as difficulty in identifying distributed power source fluctuation data, low estimation accuracy,
poor robustness and estimation timeliness, a distribution network distributed state estimation method based on integrated
deep neural networks is proposed. First, the data identification technique of measuring data correlation testing is used to
identify bad data and new energy fluctuation data. From this, the bad data is corrected using a temporal convolutional
network (TCN) - bidirectional long short term memory (BILSTM). Then, an integrated deep neural network (DNN) state
estimation model is established, and the maximum relevance-minimum redundancy (MRMR) method is used to optimize
the training samples, thereby improving accuracy and robustness. Finally, a distributed integrated DNN model is
established to compensate for the slow speed of centralized state estimation and improve efficiency. The numerical
analysis based on an IEEE123 distribution network shows that the proposed method can more accurately identify
distributed power source fluctuation data and bad data, while improving the accuracy and efficiency of state estimation,
and is very robust.
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Table 2 Comparison of bad data identification performance
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Table 3 Prediction error indicators of measurement
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Table B1 Optimization result of DNN layer number

DNN 2% fliTHFERT /s S LT IR ZE/(°)
1 1.65%1072 20.86x107
2 2.28x1072 10.63x107°
3 3.15x1072 5.16%107
4 4.29x1072 15.57x107°
5 5.07x1072 21.79x107
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Table B2 Optimization results of neuron number

1R  H2E O H3E MRS CFESNIRE()
32 16 4 1.27x107? 7.66x107
32 16 8 1.63x1072 7.08x107
64 32 8 1.95x1072 6.45x107
64 32 16 2.58x1072 5.73x107
128 64 16 3.15x107 5.16x107
128 64 32 3.41x107 5.90x107
256 128 32 3.79x107 6.35x107
256 128 64 3.86x107 6.87x107
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Table B3 Optimization results of DNN number

DNN ™% fliTHFERT /s P L TR 2E/(0)

1 1.57x1072 8.76x107
2 1.89x1072 7.58x107
3 2.33x1072 6.35x107
4 3.15x1072 5.16x107
5 481x107° 8.27x107
6 6.03x1072 9.13x107
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