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Abstract: Promoting clean energy consumption with virtual
power plant technology is an important part of the construction of
ubiquitous electric Internet of Things. Firstly, the concept of virtu-
al power plant is introduced, then the definition, structure, classifi-
cation, consensus mechanism, and smart contract of blockchain
technology are described, and the feasibility of applying block-
chain technology to virtual power plants is analyzed. Thirdly, the
virtual power plant commercial operation structure and power trans-
action mode based on blockchain technology are established. The
virtual power plant energy certification and certificate transaction
mode based on blockchain technology is designed. Then, the appli-
cation of blockchain in virtual power plant is illustrated. Finally,
the development proposal of virtual power plant based on block-
chain technology is given.
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Fig. 1 Basic structure of virtual power plant
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Fig. 2 Data structure of blockchain
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Table 1 Characteristics comparison of three

blockchain types
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Fig. 3 Virtual power plant operation structure and power

transaction mode based on blockchain technology
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Fig. 4 Virtual power plant energy certification and

certificate transaction mode based on blockchain technology
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Fig. 5 Operation framework of virtual power plant based on

blockchain technology

b, 3 A S R B AU R T P A4S A
A REOL E ; VPP IR & B BAT 44~ 70 A AU 1Y
RLHEAT REVRIAIE , W B 2 R 2 5 R I #EA T
S 5y VCRE , A7 fif 19 i 8] B 52 53 10 SR S5 DI RE ; B RE PR
REZRZ AT LIRS S s ) 52 By b AT ic sk, 92 B A
A R N] o3 2 A5 R T M) e £ L L
Her e mtlhn .

DX B EEAR CT 1 REEL R T RETRAIE S 52 5 i
PRI 6 FizR , AT LS 6 20 3R

) AR

RH
[T M [ /A
& - - B
2 -
@ X6 I
@%@ F.. ¢= %ﬁj
ON iRk e ® XA, @ 5455
Eo XRFERXTHEMB BBIRAMESZSRE

Fig. 6 Energy certification and transaction process of
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virtual power plant in blockchain mode
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