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Abstract

In response to environmental issues and climate change, there has been a demand for environmentally friendly
transportation, leading to the activation of electric vehicles(EVs) that utilize electricity as an alternative power source
to replace conventional internal combustion engines and reduce greenhouse gas emissions. However, the main energy
source, batteries, can present challenges such as reduced maximum capacity and increased power consumption with
usage, requiring continuous management. In this paper, we propose the use of smart contracts to manage the charging
history of EVs by recording data such as maximum charging capacity, power consumption, and driving distance as
blocks on a blockchain network. In the proposed approach, the charging history is generated by the charging device
of the EV, creating a smart contract using hashes. Users verify the charging history received from the charger and
generate a hash, and when the two hashes match, a charging history block is created.
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Table 1. Abbreviation
Content Abbreviation
Last battery replacement date Lgr
Last Charge Date Lep
Battery Current Maximum Charge Buac
Battery initial maximum charge Bmac
Average Depth of Discharge Apop
Number of Charges NC
Driving Distance DD
Maximum Charge Rate Bucr
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Table 2. Battery status concept

State Abbreviation
A Battery is in good condition
B Problems but within tolerance
C Problems and out of tolerance
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[ This is a Sepolia Testnet transaction only ]

@ Transaction Hash:
(@ Status: © Success
@ Block:

3695411 2 Block Confirmations

@ Timestamp:

S gA tFHI Utk sHARE 7]E Apel| H]s)
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0x3a0268b55¢c7774b67f97dd8590c4bf14a922dd4c3355b556e1937118c5874bba

(@ 26 secs ago (Jun-15-2023 06:34:24 AM +UTC)

@ From: 0x568f220f90BEAC2Bc3b4b1f11bA7f2DOE6SF6aFT
@ To: 0x568f220f90BEAC2Bc3b4b1f11bA7f2DOE65F6aF7
@ Value: & 0 ETH ($0.00)

(@ Transaction Fee:
@ Gas Price:

(@ Gas Limit & Usage by Txn: 21,800 | 21,800 (100%)
@ Gas Fees:

Base: 0.001204251 Gwei

(@ Burnt & Txn Savings Fees:

@ Other Attributes: Tsn Type: 2 (EIP-1559)  Nonce: 1

@ Input Data:

a2l 6 MME

oo E—|

0.0000273442923684 ETH ($0.00)

Max: 1.254325338 Gwei

% Burnt: 0.0000000262526718 ETH ($0.00)

Position In Block: 42|

1.254325338 Gwei (0.000000001254325338 ETH)

Max Priority: 1.254325338 Gwei

¥ Txn Savings: 0 ETH ($0.00)

The binary data that formed the input to the transaction,
either the input data if it was a message call or the contract

initialisation if it was a contract creation

20230612,20230623,User2,2983/3500,85.00000,11, 1643

HlolE ofAl

Fig. 6. Example of generated block data
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