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Fig.1 Rationality analysis of introducing blockchain

technology into VPP
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Two-stage robust optimal scheduling of virtual power plant based on
energy blockchain
REN Jianwen,ZHANG Qingqing
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract: With the increasing proportion of renewable energy resource access,the architecture,control method
and operation mode of the power system begin to change. The introduction of blockchain technology into
energy internet system to form an energy blockchain network is conducive to solving the information security
and other issues. The blockchain is introduced into the scheduling and operation mechanism of VPP (Virtual
Power Plant). Aiming at the power system model participating with new energies, the practical Byzantine
fault tolerance algorithm consensus mechanism suitable for VPP is proposed to realize the semi-centralization
two-stage robust optimal scheduling model under blockchain, which remains the guiding role of VPP control
center. In the first stage,the pre-scheduling scheme is solved. In the second stage,the blockchain technology
is used to obtain historical data,and a data-driven wind power output uncertain set is established to solve
the regulation scheme. This constraint set can exclude some extreme scenarios to reduce the conservatism of
the model. In the optimization process,the verification function of blockchain consensus mechanism is used
to discard the information tampered by malicious nodes and enhance the system’s fault tolerance capability.
The effectiveness of the proposed method is verified by a simulation example.

Key words:energy blockchain network;virtual power plant;practical Byzantine fault tolerance algorithm;con-

sensus mechanism ; data-driven ;robust optimization ; two-stage scheduling
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Application of blockchain technology in distributed energy transaction
XU Jiahui,MA Lixin
(College of Mechanical Engineering, University of Shanghai for Science and Technology,Shanghai 200093, China)

Abstract: The autonomous transaction of distributed energy nearby has become the future development
trend of China’s distribution network. However, the output of distributed energy has the characteristics of
uncertainty and individual profitability, and the transaction has many participants, small single transaction
volume and high concurrency,which makes the security, fairness and effectiveness of the transaction process
become prominent issues. Blockchain technology has the characteristics of decentralization, security, transpa-
rency and non-tamper, which is highly compatible with the demands of distributed energy transaction. To
this end, firstly, the advantages and disadvantages of the electricity market transaction system based on exis-
ting blockchain technology are analyzed,and the blockchain technology of F-DPoS (Fair-Delegated Proof of
Stake) consensus mechanism based on the DAG(Directed Acyclic Graph) topology is proposed. The election
fraud under the DPoS mechanism and the well-known node issues in DAG are improved. Supplementing
by fairness token reward and refresh mechanism, the market entities are promoted to maintain the system
security in the way of economic incentives. Then, a blockchain distributed energy transaction management
framework based on DAG+F-DPoS consensus mechanism is constructed to ensure efficient, fast and safe
transaction throughput in the face of practical scenarios with high concurrency,high flow and high availability.
The high traceability, high efficiency and security of the proposed method are verified by case simulation.

Key words: blockchain; directed acyclic graph; F-DPoS; consensus mechanism; electricity market ; distributed

energy transaction
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