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Fig.1 Contract release and generation mode
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Fig.2 Execution mode of smart contract
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Fig.3 Schematic diagram of demand pattern matching
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contract release for power grid
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Refined prediction of transient stability margin based on artificial intelligence
WU Chunming'?*,REN Jihong®
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;

2. Department of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)
Abstract:The artificial intelligence algorithm has been well applied in transient stability assessment. However,
the power system is a time-varying system,so the training data cannot cover all the working conditions,
and the model needs to be updated within a limited time. The number of stable samples in power system
is much larger than the number of unstable samples, which leads to the lack of learning from unstable
samples. In view of the above two points,the refined prediction method of transient stability margin based
on artificial intelligence is proposed. This method integrates the improved XGBoost(eXtreme Gradient Boos-
ting) tree with the double XGBoost regression tree,so that the effects on the model caused by the difference
number of two types of samples are balanced, and the margin prediction is realized. When the operating
conditions change greatly, the incremental learning technology is combined to effectively update the model
with fewer samples and shorter time. Experimental results on the two IEEE systems show that the proposed
method can be applied in transient stability assessment.

Key words: XGBoost algorithm; transient stability assessment; incremental learning; electric power systems;

cost sensitive
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New decentralized V2G mode of electric vehicles based on blockchain technology
KANG Kai',SHI Nian', WANG Yanpeng',ZHANG Yunlong', LIN Xiangning’, WANG Tao’,
LI Zhengtian®, PAN Shuaiqi’
(1. Power China Hubei Electric Engineering Co.,Ltd., Wuhan 430074, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
3. School of Electrical and New Energy, Three Gorges University, Yichang 443002, China)

Abstract: From the perspective of sharing economy,a new decentralized V2G (Vehicle-to-Grid) mode based
on blockchain technology is proposed. Taking advantage of the natural complementarity between blockchain
technology and V2G technology,the electric vehicles connected to the network package the surplus electricity
into futures goods with reasonable price, and spread the electricity sales information to the whole network
through point-to-point technology. Meanwhile, the electric vehicles that need emergency charging buy the
futures goods with the lowest price during the charging period and reach temporary contracts,the transac-
tions will be formally reached after the security check of power grid, the power transaction information is
stored in the form of smart contract,and the value is transferred automatically when it is due,which realizes
the purpose of self-matching and direct bilateral transaction between the two parties in the electricity market
of electric vehicles. On this basis,a feasible transaction theoretical model is built. The simulation and analy-
sis based on 150 electric vehicles in two communities verify the economy and feasibility of the proposed
transaction strategy.

Key words:blockchain; V2G;futures contract;sharing economy;network crossing cost
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Fig.B2 Behavior diagram of typical individual 4
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Fig.C1 Transaction distribution of electric vehicles
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Fig.C2 Power exchange diagram between electric vehicle and power grid
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Fig.C3 Effect of battery loss cost on transaction quantity
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