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Energy trading and scheduling on micro-grid based on blockchain technology

FRKRTF L RER, T EA
LI Yunbo',ZHANG Zili*,ZHANG Jinbin’, LUO Xiling'*

(L AEF A AR A N QI ST B, AL 310051 ;2. EE R R sl RIS TR AR, IR /R T8 S1 4DE;
3R BT BB, AL AT 10012054, U RIS TR R HL7-F B TR~ B, JL At 100191)
(l.Hangzhou Innovation Research Institute , Beihang University , Hangzhou 310051, China;2.Department of Electronic and
Electrical Engineering, the University of Sheffield, Sheffield S1 4DE, UK; 3.Electric Power Planning & Engineering
Institute, Beijing 100120, China;4.College of Electronic and Information Engineering,
Beihang University, Beijing 100191, China)

W OB X e MAES AR LB M P R LRI g, TS A X T B A LR e R A Bt 5 A XA
S G AR, R AR AR S AR SR AR T AR R AR M e BT AR ) TR 0 R A e [ A P AL A S| AR R
Py 6 R G R A R R KT BT B AR R UR AN B e 5 KT . FINT — AP ALIE XA AE SR B Rk, il
AT HAE P ST R KA S SR RAT B ARRGA N R, B AR EIR BT AT RN ESTRESY
894 Ty ik AR AR P 2T TR B EE RO A A, R, BT ZRBRA BRIEL BT ©
89 5 AR xT L3R O kAT IR AR . 5 AR IR R, kg gy ik xR 3 4 A T A R AR R 69 R R R BGR  SE 2 A 8
ZFM LRI RIFRRCR

KB ol W oA Xt s & ) 305 T A A AR ; AR R X i s 3B 0

FESES:TK -9 SCHRFR RS : A XEHS :1674-1951(2020)08 - 0024 - 08

Abstract: As an important part of energy internet, micro-grid can facilitate the integration of distributed renewable energy
and the fusion of data centers.Furthermore, it can reduce carbon footprint by reduce the traditional energy consumption of
data centers.However, the potential security and privacy issues caused by opacity and uncertainty of energy market leads to
a lower renewable energy utilization and transaction rates. An opportunistic task scheduling strategy was introduced to
improve the utilization of renewable energy by dynamically adjusting the workload of data centers.In addition, a dynamic
smart contract formulation based on blockchain technology was proposed, which effectively reduces the expenses of users
and boost the interests of the operators. Finally, the strategy was verified upon power generation data from PV cells and
workload data from data centers.The simulation test shows that the method above can significantly improve the utilization of
renewable energy and optimize the revenue for both users and sellers.
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Fig.1 Edge computing data center integrated with
PV cells and ESD
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Fig. 2 Workload of the data center and power generation data
from PV cells
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Fig.3 Trading system model based on smart contract
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Fig.4 Energy consumption of a data center with PV cells and
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power generated by the cells
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Fig. 5 Data center energy consumption and power generated by
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PV cells(without ESD) based on smart contract and

opportunistic task scheduling
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Fig. 6 Energy consumption of a data center and power generated

by its cells(with ESD)based on smart contract and

opportunistic task scheduling
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Fig.7 Additional income of the optimized data center
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