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Fig.1 Flowchart of EV power demand modeling
based on Monte Carlo algorithm
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V2G system
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Energy transaction method of microgrid based on blockchain
QIN Jinlei'*,SUN Wengiang"*,ZHU Youchan'?,LI Zheng'~*
(1. Department of Computer,North China Electric Power University, Baoding 071003, China;

2. Engineering Research Center of Intelligent Computing for Complex Energy Systems,

Ministry of Education,North China Electric Power University,Baoding 071003, China)
Abstract: With the increasing penetration rate of distributed generation in microgrid and the growing maturity
of its technology,the participation of a large number of proconsumers brings new opportunities and challenges
to the energy transaction in microgrid. In the new form,the traditional centralized energy transaction method
has the problems of low transaction efficiency, high maintenance cost, low privacy, low information security
coefficient, low information transparency and so on. Therefore, an energy transaction method of microgrid
based on blockchain technology is proposed. Firstly, the exchange method of microgrid energy ownership
and tokens based on blockchain system is used to guarantee the information privacy and transaction data
security of both parties. In the blockchain information system,the proconsumers and consumers trade energy
ownership and tokens, and their rights and interests are protected by smart contracts. Then, a consensus
mechanism based on credit is proposed, which takes the credit value as the basic attribute of microgrid
nodes and takes the mining reward probability of the credit value impact nodes to restrict the behavior of
nodes in microgrid. Finally,the auction mechanism-based energy matching method and consumer’s bidding
strategy are put forward. Proconsumers within the microgrid sell surplus electricity and consumers initiate
bidding for proconsumers’ electricity according to their own needs. The auction mechanism and valuation
strategy are used to stimulate rational bidding of consumers,so as to improve the internal consumption of
microgrid and maintain the balance between supply and demand within the microgrid. The example results
show that the proposed energy transaction method can be used to conduct multilateral bidding transactions,
improve the self-consumption within the microgrid effectively, ensure the economic benefits of the microgrid,
and guarantee the safe operation of transactions.

Key words:blockchain;microgrid;auction algorithm;energy transaction;smart contracts
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Scheduling strategy of electric vehicle load in residential community
considering preheating demands in winter
ZHANG Xincheng',LIU Zhizhen',HOU Yanjin’,FAN Shujing'
(1. School of Electrical Engineering,Shandong University,Jinan 250061, China;
2. Shandong Provincial Key Laboratory of Biomass Gasification Technology,Energy Institute of Shandong Academy of
Sciences, Qilu University of Technology(Shandong Academy of Sciences),Jinan 250014, China)

Abstract: Aiming at the preheating demands of EVs(Electric Vehicles) in low temperature environment, a
scheduling strategy of EV load considering preheating demands is proposed by studying the preheating tech-
nologies of various vehicles and combining the V2G (Vehicle-to-Grid) technology. Firstly, the temperature
factor is introduced into the traditional EV load model to reflect the EV load demand at low temperature
more accurately. Then, according to users’ charging and preheating demands in winter, specific charging
and discharging arrangements are made for EVs under different SOC(State Of Charge) in different time
periods,and the scheduling model is solved by using the improved fuzzy adaptive particle swarm optimization
algorithm. Taking the distribution network of a residential area in Beijing as an example, the simulation
verifies that the proposed strategy can give full play to EVs’ energy storage characteristics while meeting
the electricity demand, and provide auxiliary function of peak load shifting for the power grid. Finally, the
thermal model of EV battery packs is established to monitor the SOC and temperature change of specific
EVs,and results show that the proposed strategy can effectively improve the travel temperature of vehicle-
mounted battery packs while adjusting the peak and valley properties of power grid.

Key words:electric vehicles;preheating demands; V2G;fuzzy adaptive particle swarm optimization algorithm

peak load shifting;travel temperature;scheduling strategy
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Fig.A3 Fitting curve of EV energy consumption distribution at different ambient temperatures
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Fig.A6 Basic load curve of residential distribution network
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Fig.A7 Load curves of residential distribution network under different situations
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