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Classification Analysis Method for Electricity Consumption Behavior Based on
Extreme Learning Machine Algorithm

LU Jun', CHEN Zhimin', GONG Gangjun', XU Zhiqiang® , QI Bing'
(1. Beijing Engineering Research Center of Energy Electric Power Information
Security (North China Electric Power University), Beijing 102206, China;
2. Economic Technology Institute Design Center, State Grid Hunan Electric Power
Company Limited, Changsha 410004, China)

Abstract: Aiming at the classification problem of electricity consumption analysis of smart users under the background of big
data, a classification method based on extreme learning machine (ELM) algorithm is proposed for electricity consumption
behavior analysis. Firstly, based on the previous research of feature preference for electricity consumption behavior of smart
users, the feature preference strategy is adopted to extract the best feature sets of the load curve, which helps to classify and
analyze the data of electricity consumption for users. Then, the best feature sets are used as the input of ELM network. By
comparing the accuracy of the training set and the test set with different hidden layer excitation functions and hidden layer node
numbers, input parameters of ELM algorithm are selected, which are suitable for user’s electricity consumption behavior
analysis. Finally, the domestic and foreign electricity consumption data is taken as the data source to carry out the simulation
experiment. Through the comparison and analysis with back propagation (BP) neural network, the results show that the
analysis of electricity consumption behavior based on ELM algorithm improves the detection accuracy and reduces the algorithm
operation time, which can better grasp the user load status and realize load balance of distribution network.

This work is supported by State Grid Corporation of China.

Key words: electricity consumption behavior analysis; extreme learning machine (ELLM); back propagation neural network;

parameter optimization; intelligent electricity consumption; demand response; big data
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Multi-objective Planning for Anti-disaster Backbone Grid Considering Economics and

Network Frame Performance

HAN Chang', LIN Zhenzhi', YANG Li', CAI Jingdong®, LYU Yunfeng®, ZHANG Suming*
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. Huizhou Power Supply Bureau of Guangdong Power Grid Co. Ltd., Huizhou 516001, China)

Abstract: In order to enhance the power supply capability and disaster resistance ability of power systems under extreme natural
disasters, a multi-objective planning method of anti-disaster backbone grid is proposed with the guarantee rate of the load
requirements, security operation constraints of the power system and connectivity of the network topology satisfied. In the
proposed strategy, a multi-objective planning model of anti-disaster backbone grid, in which the reinforce cost of differential
planning, the efficiency of power resupply after a disaster and the ability of the backbone grid to resist the disaster are
considered comprehensively, is constructed for maximizing economics, resilience and network survivability. The graph repair
strategy is utilized in comprehensive learning particle swarm optimization algorithm, which increases the feasible solution space
of the algorithm. Then, the mixed strategy Nash equilibrium, which can balance the benefit of each objective function, is
adopted to extract the best compromise solution with the optimal equilibrium value from the Pareto fronts obtained by the
algorithm. The feasibility of the proposed method is verified by the numerical results of a regional power grid in Guangdong
Province.

This work is supported by National Key R&D Program of China (No. 2016 YFB0900100) and National Natural Science
Foundation of China (No. 51377005).

Key words: anti-disaster backbone grid; resilience; network survivability; comprehensive learning particle swarm optimization;

Nash equilibrium
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