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Design and Implementation of Thermal Power Plant Blockchain Energy
Trading Platform
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Abstract : With the continuous expansion of China's power system, thermal power plays a dominant role in the energy
structure. The traditional thermal power trading system faces multiple challenges such as low efficiency of coal
supply chain, high risk of carbon emission data management and long transaction settlement cycle.Blockchain
technology provides innovative solutions for energy transactions with its decentralized, immutable and smart
contract execution features.This study designs and implements a blockchain energy trading platform for thermal
power plants. The layered architecture integrates data layer, network layer, consensus layer, contract layer
and application layer, and realizes efficient processing and secure storage of transaction data through multi—
chain storage, DAG-BLOCK architecture and improved PBFT consensus algorithm.The functional modules of
the platform cover user management, transaction management, data management, smart contract and security
audit, and support the automation of the whole process of power listing, bidding, matchmaking and real-time
settlement.In terms of technical implementation, the alliance chain network is built on the Hyperledger Fabric
framework. Smart contracts are developed using Go language, while edge computing and Modbus protocol
integration enable real-time data collection from power generation equipment. The front—end utilizes Vue.js to
create a visual interface, while the back—end leverages the Spring Boot framework to provide API services,
ensuring high concurrent processing capabilities and low—latency responses.

Keywords : blockchain technology; thermal power plant energy trading; hierarchical architecture
design; smart contract
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