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Trusted Charging Model for Electric Vehicles Based on Consortium Blockchain

MU Lei, AN Yi-Sheng, XIAO Yu-Kun
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: The traditional architecture based on a central server is an important solution for the construction of
background services in the past. However, with the explosive growth of the number of users and appﬁca{tion requirements,
this architecture has put forward higher requirements for the computing and storage capabilities of the central node and
brought a crisis of confidence. A typical representative of distributed systems, na}nely, blockchain, is the core technology
of Bitcoin, and it has been widely concerned by researchers in recent years due to its characteristics such as tampering
prohibition, traceability, and forgery data prohibition. This study aims to apply the consortium blockchain to the charging
network composed of electric vehicles, charging piles, smart electric meters, and transmission networks and use
blockchain technology to manage charging records, so as to protect the interests of each party and provide transaction
disputes with data-level suppart. In addition to a dedicated consortium blockchain, this study also proposes a new
consensus mechanismiand a corresponding smart query contract suitable for the trusted charging model of electric
vehicles. The experimental results show that the designed consensus mechanism can operate safely and efficiently in this
trusted charging network model and can make users quickly search for transactions.
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Hi¥% 1. Traditional query method of blockchain
Input: Hash H of transaction T

Output: Result (details of transaction T)
. FLAG =false
. For Block in blockchain

1

2

3 For Transaction in Block.Transactions
4 IF H = Transaction.Hash Then
S. Result = Transaction

6 FLAG = true

7 Break

8 EndIF

9 EndFor

10. EndFor

11. IF FLAG = true Then

12. Return Result

13. EndIF

14. Return NULL

System Construction &FEE B 125

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

i E RSN

http://www.c-s-a.org.cn

2023 4F #5324 H2

48 X Pk ) 7 AR A T B R B, E e X
— ARG flag, VIUE N false, 3 7 X HEE1S 21— AN X
e, SRiaim i H R e 5 G B, B IR A E R 55
Transaction [ W57 {H, W15 DTG 2 e ) 4% 2523 /77, T AL
FSCTh I 45 AR 1) GX e 1) 7 S E DX R K B R, A
Sy B0 /D G LT AT LA R R P R R, (AN IE AT
AU AR R 2% 75 ) 2338 BOIR K R A ) ZE IR L 2R
3.2 IR T R 5 B R 58 & 20 BTt B 1 A 4R
FEE 2 vk

£27%:2. Smart contract algorithm based on classification search

Input: Transaction StartTime st and EndTime et and hash of public key
of user uid

Output: Details of transaction set

1. Pool = FindTransactionPool(uid)

2. Txs = BinarySearchTransactionsByTime(st, et)

3. RETURN SerializeTransaction(Txs)
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