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Optimal Configuration of Synchronous Measurement Device in Distribution Network Based on
Parameter Identification Accuracy
SONG Zhuoran, LI Jianfeng, JIANG Tao, DENG Xinyang, LIU Yu
(State Grid Liaoning Electric Power Supply Co. ,Ltd. ,Shenyang 110006, Liaoning , China)

Abstract: There are parameter identification errors in the process of distribution network synchronous
measurement configuration. The optimal configuration method of distribution network synchronous measurement
device based on parameter identification accuracy was studied. Based on the measurement data of the synchronous
measurement device, the branch parameters of the whole distribution network were estimated step by step from the
end node of the distribution network, and the line parameters at different times in the operation process of the
distribution network were determined by using the least square algorithm. According to the sensitivity of the
measurement noise, the dispersion index was determined, and the internal parameters of the synchronous
measurement device configuration algorithm were constructed with the comprehensive optimization of the
identification accuracy and configuration quantity as the goal. According to the standard of parameter identification
accuracy and configuration quantity of distribution network, the optimal configuration scheme of synchronous
measurement device with the minimum objective function was obtained. The experimental results show that the
identification mean error of node voltage is small, which is controlled between 0.10% and 0.26%, which can
significantly reduce the parameter identification error of the research object.
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Fig.1 ~ Optimization configuration process of synchronization

measurement device in distribution network
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Tab.1 Identification results of the line

resistance of the research object

L) WU (b X (F)3ME LB (b X fD) A2
1,2 0.030 00 0.000 60
3,2 0.081 78 0.000 86
4,3 0.084 02 0.000 70
5.3 0.020 54 0.001 02
6.3 0.085 83 0.002 36
7,6 0.090 31 0.000 54
8,7 0.033 68 0.000 64
12,6 0.039 01 0.000 83
11,7 0.036 55 0.000 21
13,5 0.021 02 0.000 46
14,5 0.048 80 0.000 92
15,2 0.012 62 0.000 22
9,11 0.050 09 0.000 53

10,11 0.072 83 0.000 57

16,15 0.260 80 0.000 14

17,15 0.031 26 0.000 50
18,1 0.073 34 0.000 71
19,1 0.074 13 0.000 87
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