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Abstract
posed to analyze the optimal control and management problem of energy power systems. On the basis of the cyber-physical

A multilevel peer-to-peer co-optimization method for cyber-physical intelligent energy systems (IES) is pro-

energy system (CPES), a co-optimization architecture of local and wide-area levels for intelligent energy system is con-
structed. With the help of Stone-Geary utility function and double auction mechanism, an energy optimization model for
intelligent energy system is constructed in consideration of social welfare, supply-demand balance and demand willingness
in the peer-to-peer interaction process of prosumers. At the same time, the local search ability of the intelligent optimiza-
tion algorithm is further improved by the guidance of convergence judgment domain as well as the combination strategy of
global random search and directional search. In addition, the user-friendly peer-to-peer trading mode is effectively realized
through rational pricing of double auction mechanism and the auxiliary services of smart contract. Simulation results
show that the optimal allocation of power resources can be obtained under the premise of maximizing social welfare, which

further illustrates the effectiveness and feasibility of this method.
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Fig.4 Renewable energy output and basic load curves
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Table 1 The values of related parameters
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lo 0.015
P 0.8
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Table 2  The number of iterations and calculation

time with different control parameters
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Table 3  Multilevel peer-to-peer power trading results of the third prosumer node in the first union at a certain time
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