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Table 3 Calculation time of proposed method
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Deep-learning-assisting Interval State Estimation of Regional AC/DC Distribution Network

FEI Youdie, HUANG Manyun, WEI Zhinong, SUN Guogiang
(College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: Aiming at the problem of low coverage of real-time measurements and uncertainty of probability distribution of
measurement errors, an interval state estimation method based on a pseudo measurement modeling method using deep neural
networks (DNN) is proposed for regional AC/DC distribution network. Firstly, DNN is trained offline in this method. Then the
real-time measurement data and the variable values controlled by VSC are used as the input features of DNN to establish a pseudo-
measurement model. Secondly, the trained DNN is used to generate the pseudo measurements quickly when the real-time
measurements are updated. Finally, the uncertainty of the pseudo-measurement and the real-time measurement is modeled in the
interval form and the interval state estimation is carried out in order to accurately monitor the states of the AC/DC distribution
system. The simulation results of the calculation example show that the proposed method can avoid the assumptions about the
probability distribution of the measurement errors, and it can obtain the accurate upper and lower bounds of the state variables in
the case of low real-time measurement redundancy or insufficient configuration.
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