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Abstract: In recent years, Distributed Generation (DG) has received extensive 

attention due to its low power generation cost, environmental friendliness and high 

efficiency. Distributed power is connected to the microgrid through power electronic 

converters, and has the characteristics of fast response speed and low inertia. With 

the high-proportion access of distributed power generation, the design of coordinated 

control strategy among various resources of microgrid becomes the key. As an 

emerging technology, blockchain technology has a good fit with the network topology 

and operation mode of microgrid. Based on the traditional dispatching of microgrid, 

this paper expounds the application prospect of blockchain technology in microgrid 

combined with the advantages and characteristics of blockchain technology. 
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1. Introduction 

In recent years, my country has been promoting green and low-carbon development 

in an all-round way, supporting the adjustment and optimization of industrial 

structures, and accelerating the construction of an ecological civilization system. 

Electric energy, as the greenest and most reliable energy source, plays an irreplaceable 

role in the development of the national economy. As a result, the distributed 

generation technology of renewable and clean energy has received extensive attention. 

In this context, it is urgent to optimize the original power generation control strategy, 

tap the power generation potential of each power generation unit, expand the scale 

of power generation, and contribute to promoting green and low-carbon development, 

reducing resource waste, and accelerating the construction of ecological civilization. 

Distributed power generation can also be called distributed power generation, which 

refers to small generator sets that are distributed, have the characteristics of high 

efficiency and reliability, and are usually located around the power site. Compared with 
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the traditional centralized power supply method, it has significant advantages: low 

transmission cost and low network loss, easy expansion, convenient maintenance, fast 

response speed, high efficiency, high reliability, and environmental protection. 

However, with the access of a large number of distributed generation units, its 

shortcomings are also manifested. The problems of power flow balance and the 

stability of the frequency and voltage of the power grid system cannot be well solved. 

To this end, the concept of microgrid is proposed. 

Microgrid, short for microgrid, is a small controllable power supply system composed 

of distributed energy resources (DERs), loads, energy storage devices, and controllers. 

Distributed power sources need to communicate with each other in real time to 

understand part of the system information and cooperate with each other. It can be 

seen that the consensus mechanism and coordination and autonomy of the blockchain 

have good application prospects in the collaborative and decentralized decision-

making between distributed power sources. 

Blockchain technology is a trusted storage network composed of distributed equal 

nodes, which has the characteristics of decentralization, transparency, tamper 

resistance, coordination and autonomy, decentralized decision-making and 

trustworthiness. Due to these characteristics of the blockchain and its distributed data 

storage mode, smart contracts, consensus mechanisms and other technologies, it is 

compatible with the operation mode, topology, and control strategy of distributed 

power generation, which can effectively improve the efficiency of information 

exchange. Can make up for the lack of decentralized control. Blockchain technology 

provides new ideas and solutions for the control management and collaborative 

optimization of microgrids. 

 

2. Control method of traditional microgrid 

When the microgrid is running, it is necessary to make some control strategies to 

adjust the operating state of the distributed power supply according to the control 

algorithm, so as to achieve the proposed control goal. This paper introduces three 

main control methods of microgrid, centralized control, distributed control and 

decentralized control. 

With the continuous increase of human demand for electric energy, the efficient 

decision-making, rapid response and low-cost maintenance of centralized control are 

facing severe challenges. Centralized control adopts centralized management, through 

line communication between the central controller and the power supply of each node 

to realize information exchange, and the central controller completes the control 

strategy. This control method relies heavily on communication lines, and once a single 

point of failure occurs, it will have a significant impact on the operation of the system. 
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Secondly, its reliability is poor. When a natural disaster occurs, it may lead to large-

scale power outages, thereby affecting the normal life of residents and causing major 

economic losses. Since the control strategy is completed by the central controller and 

the information is too concentrated, malicious tampering of the information may occur, 

and the true security of the data cannot be guaranteed[1]. 

As a result, the control method of the microgrid system has gradually shifted from 

centralized to distributed. Distributed control can realize the coordination among 

distributed power sources through the communication network, but the control 

coordination of each distributed unit requires uninterrupted information transmission 

and continuous updating of the control protocol, which undoubtedly produces a lot of 

energy consumption. Secondly, the instability of the communication network or the 

misunderstanding of data transmission will cause packet loss of communication data, 

which will greatly affect the performance of the microgrid. 

Distributed control refers to a control method in which each DG in the microgrid makes 

control decisions only based on its own local information. There is no central controller 

and communication lines in distributed control, which reduces the communication cost 

of the system and is easy to realize the "that is," of DG. "Plug and Play", but due to 

the lack of information exchange between distributed power sources, it is difficult to 

achieve coordinated operation among distributed power sources. 

To sum up, decentralized control without interconnection and communication can solve 

the shortcomings of centralized control. Compatibility and coordination. Therefore, the 

coordinated control of decentralized control methods is an important trend in the 

development of microgrids in the future. For microgrids containing multiple distributed 

power sources, it is of great significance to make up for the lack of information 

exchange in decentralized control and to study how to realize real-time coordinated 

control of decentralized control. 

 

3. Application analysis of blockchain in microgrid 

At present, the application of blockchain technology in microgrid is mainly divided into 

the following aspects: 

(1) Microgrid electricity trading. In 2020, Qin Jinlei et al. improved the traditional 

consensus mechanism, designed a fair microgrid node credit evaluation mechanism, 

and proposed a consensus mechanism based on credit certificate, using credit value 

to influence the consensus process[2]. The proposed mechanism can prevent the 

untrustworthy phenomenon of nodes in the microgrid, and improve the reliability of 

the microgrid electric energy transaction. In the same year, Huang Yuqi analyzed the 

traditional centralized information management method and trading platform of 

microgrid, aiming at the problem that excessively centralized information is easy to be 
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tampered with, and data security cannot be guaranteed, as well as the problem that 

once the single-point platform fails, it will affect the operation of the entire system. A 

community microgrid transaction mode based on blockchain is designed, and an 

improved PBFT consensus algorithm based on the credit scoring system is proposed 

to improve the efficiency of blockchain network transactions. It can be seen that the 

rise of blockchain technology provides a new solution for the creation of an efficient, 

transparent and low-cost direct electricity trading platform for community microgrids. 

(2) Microgrid system regulation. In 2019, in order to increase the flexibility of the 

microgrid regulation model, Yang Xiaodong studied the representation forms of the 

microgrid system from the perspective of blockchain, such as node network, node 

structure, operation mode and block structure[3]. On the basis of determining the 

power adjustment plan, a smart contract mechanism with easy operation and small 

calculation amount is established to respond to the main body, and a state machine is 

introduced to run it to ensure the efficient execution of energy transaction and benefit 

distribution. Based on blockchain technology, an automatic demand response solution 

is proposed, which improves the efficiency and scalability of microgrid regulation, and 

realizes the decentralized regulation method of the microgrid system without relying 

on the centralized management of central institutions[4]. According to the real-time 

operation conditions and parameters of the system, each respondent automatically 

adjusts its own power demand according to the established criteria. With the help of 

smart contract technology, the real-time regulation of the micro-grid system is realized; 

and through the design of the contract mechanism, the electricity transaction behavior 

between the responding subjects is regulated, and the fair and efficient execution of 

the transaction and benefit distribution is automatically guaranteed[5]. It can be seen 

that the application of blockchain technology to the intelligent dispatch of microgrid 

has very important research value and significance. 

 

4. Conclusion 

Combined with the current application of blockchain technology, blockchain technology 

can simplify the process of microgrid electricity transactions, and the consensus 

mechanism can improve transaction efficiency while ensuring data security. Secondly, 

the application in the regulation of microgrid resources can ensure the automatic and 

safe execution of contracts and allocate resources reasonably. Therefore, blockchain 

technology has great research value in the application of microgrid. 
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