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Fig.1 Supply and demand ecology of microgrid
supported by blockchain
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Fig.2 Data structure of blockchain
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Fig.3 Flowchart of microgrid power trading
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Fig.4 Flowchart of intelligent contract algorithm
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Fig.5 Operation process of microgrid market under
blockchain architecture
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Design and dispatch optimization of microgrid electricity market
supported by blockchain
YANG Mingtong',ZHOU Buxiang', DONG Shen',LIN Nan’,LI Zugang',HE Feiyu'
(1. School of Electrical Engineering and Information Technology,Sichuan University ,Chengdu 610065, China;
2. State Grid Sichuan Electric Power Company,Chengdu 610041, China)

Abstract: In order to give full play to the vitality of microgrid electricity market and realize the optimal
allocation of clean energy, the dispatch optimization of microgrid electricity market is studied with the
support of blockchain. Based on the similar network topology structure between microgrid market and block-
chain, the overall framework of microgrid market based on blockchain is constructed. Data information is
obtained through the blockchain management platform,combined with MPC(Model Predictive Control) method,
the dispatch operation of the microgrid market is optimized. Taking the TEEE 33-bus system as an example,
the results verify the validity of the proposed microgrid trading model supported by blockchain. It shows
that the optimal dispatch based on the blockchain management platform and MPC enhances the robustness
of the microgrid market, and improves the accuracy of load power prediction and energy efficiency in the
power trading process.
Key words:blockchain; microgrid;electricity market; MPC;smart contract;electricity transaction;dispatch opti-

mization
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Fig.Al Blockchain intelligent cloud platform oriented to power transaction of micro grid
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Table C1 Cost parameters of each equipment

AT SR wEEmA (JTa kW) BYE A/ TG (kW -h) ']

ek 20 6.72 0.0102
RS 15 1.56 0.0290
R % 15 2.83 0.0015
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Table C2 Capacity parameters of each equipment

B /AW
PV, 160
PV, 80
MT, 150
MT> 75
ESS; 96
ESS» 96
+=C3 HERERESH
Table C3 Parameters of ESS
i EA¢E
/(KW h) 96
TR % 85
VI & /(W -h) 55
SOC 0.45

R C4 MPCHIF IR E R BORKALET

Table C4 Average relative error and single optimization duration of MPC

i H RS TR IR 2% HRARALE K /s
33 1 3.47 0.8316
65 77 1 4.86 1.3740

FzC5 FRIVEAE AN T HMiEHRE

Table C5 Microgrid index values under different scheduling modes

2Pt /ot LI R % W B AE /AW FE T R AL
e G SENHE S KRR SHE SRR SR SRR
08:00—09:00  3753.7 3859.4 85.6 88.2 222 213 0.9964 0.9971
11:00—12:00  4169.4 4325.1 88.4 91.3 19.7 18.2 0.9973 0.9982
13:00—14:00  4342.9 4512.6 89.2 92.4 19.1 17.4 0.9979 0.9984
15:00—16:00  3999.4 41235 87.7 90.5 213 20.1 0.9962 0.9971
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