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Forecasting regional E-GDP value using power big data
TIAN Shiming', GONG Taorong', HUANG Xiaoqing’, YU Wenlong’
(1. Beijing Key Laboratory of Demand Side Multi-Energy Carriers Optimization and Interaction Technique,
China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China;
2. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China)

Abstract:In order to evaluate the economic development level of a region by using data of power develop-
ment and utilization,a prediction method of E-GDP(E-Gross Domestic Product) which represents the deve-
lopment trend of regional GDP is proposed. Based on multi-source power big data and DBN (Dynamic
Bayesian Network) machine learning,this method can screen out the key power data with a large correla-
tion with the GDP change trend by gray correlation analysis method. Then, Granger causal analysis is used
to determine the power indicators that have a causal relationship with GDP changes,and to determine the
causal relationship among the various power indicators. Furthermore, the resulting causal relationship is
used to establish a DBN to predict E-GDP. Finally, the proposed method is applied to the prediction of
Shanghai E-GDP value. The example shows that the proposed method can accurately predict regional E-GDP
value,and can also measure the probability distribution of GDP.

Key words:gray correlation analysis;Granger causal analysis; DBN;machine learning; GDP;power big data
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Modeling and invulnerability analysis of power communication interdependent
network based on community overlapping
LONG Qinfei', WANG Tao',GU Xueping', WANG Tieqiang’
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China;
2. Hebei Power Dispatch and Communication Center,Shijiazhuang 050021, China)

Abstract:In order to better reveal the characteristics of the power communication network,a more practical
modeling method of power communication network is proposed based on the theory of community overlap-
ping and the model of interdependent network. The characteristics of the actual communication network
structure are analyzed, the power grid are divided into communities by point-to-edge community transforma-
tion and Markov clustering algorithm, and then the community overlapping nodes are determined. In accor-
dance with the community overlapping nodes and the interdependent network model,a communication net-
work model is established and then the hierarchical topology structure and coupling relationship of the
power communication interdependent network system are constructed. A corresponding power communication
network is set up for IEEE standard examples,and an improved failure model of the power communication
network is established on the basis of information attacks. The invulnerability analysis is performed based
on the node loss ratio, load loss ratio, and network relative efficiency index. The results show that the
damage to the system caused by the attack is worse with the improvement of the attack method, and the
expansion of the network scale can significantly improve the network’s tolerance to random attacks. Com-
pared with the traditional model, the proposed model demonstrates the anti-destructive ability of the actual
power communication network with high accuracy.

Key words: cyber-physical power system; hybrid system model; overlapping community; interdependent net-

work ;invulnerability analysis
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Fig.Al Topology diagram of backbone network communication in Jiangsu province
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Fig.A3 Schematic diagram of IEEE 39-bus CPPS network model
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