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An evaluation method for state operation of
distribution automation system
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Abstract: With the development of smart distribution network, the distribution automation system (DAS)
is increasing rapidly. It is urgent to evaluate the state operation performance of DAS comprehensively.
Based on the establishment of hierarchical evaluation index system for the performance, the indexes are
clustered to train the index classifier by decision tree algorithm to analyze different types of the state
operation automatically. Then, we use the entropy method to give weight to each index, and constructe the
training sample set of comprehensive evaluation by using the weighted results and the original data of the
indexes. Finally, we use the multiple regression algorithm to train the evaluation model for each state
operation category. As shown by the experimental results, the evaluation model can objectively reflect the
comprehensive state operation performance of DAS at the corresponding time section. Moreover, it obtains
higher accuracy than the traditional neural network evaluation model and provides effective evaluation

method and decision supporting for the operation management of DAS.
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Fig.2 Comprehensive evaluation processes
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Table.2 Sample list of index categories

X X, X3 e x X y
X1 X2 Vo X 14 T 16 Vi1
X 21 X 22 X 23 X a4 x> X 26 y
X1 X on2 X 03 X na x X6 y
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Table 3 Sample list of index score
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Table 4 Example of index basic data

— R FE bR &g RE/ % LR
x 97.30 100.0
X 100.00 100.0
U, x3 80.02 0
X 90.45 100.0
X5 100.00 100.0

u, ko 35.73 35.7
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Table 8 Examples of class sample
11/% 13/% 12/% 1"4/% Is% Is/% label
94.92 100.00 100.00 100.00 100.00 32.21 1
87.55 45.43 98.89 78.54 100.00 46.54 2
98.34 90.97 89.56 90.87 99.99 25.34 3
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entropy=1.35064606927
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Fig.4 Visualization of decision tree model
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Table 9 Examples of index score sample

x1 /% x2/ % x5/ % x4/ % x50 x5/ % score
99.42 80.00 66.67 71.43 100.00 36.56 30.9
96.77 100.00 31.42 82.79 99.99 75.42 60.4
99.95 90.41 96.98 100.00 99.99 73.56 83.3
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Table 10 MSE values of MLR models
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Table 11 MSE values of neural network models

25 5 MSE¢ 5% MSE 4%
1k 48.12
22k 49.27 111.40
%32k 75.95
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Table 12 Comorehensive evaluation results

x /% x2/ % x5/ % /% x5 % x5/ % v

71.57 0.00 0.00 75.00 100.00 32.21 20.4
93.33 93.33 99.54 95.24 99.99 51.78 61.8
100.00 99.23 93.49 94.12 99.99 69.21 80.5
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