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Research on smart power plant management system based on
cloud native microservice architecture design

Wu Zhigang, Yang Yong

( Hebei Guohua Dingzhou Power Generation Co. , Ltd. , Dingzhou 073000, Hebei, China )

Abstract: To address the challenges of cost reduction, efficiency improvement, and digital transformation in the power industry, and to
solve the problems of information silos, poor scalability, communication delays, and insufficient resource scheduling in traditional power
plant management systems, a design concept for a smart power plant management system based on cloud native microservice architecture is
proposed. The research first utilizes Spring Cloud technology architecture to build a microservice architecture, constructing a three-tier
structure of data center, application services, and system display to achieve service information communication and containerized
deployment. At the same time, a Kube-MSRM scheduling adaptation mechanism that perceives communication and resources is designed to
meet the governance needs of microservices. By deploying high-throughput services on the same node and introducing a global resource
balancer, the mechanism aims to optimize scheduling response latency and resource utilization. The results show that the system proposed in
the study has a maximum operating efficiency of 89.23% and 93. 16% in processing load management information and device management
information, respectively, and has high detection accuracy for different device failures. The microservice load response is much lower than
30 ms, and the maximum resource utilization efficiency can reach 96. 12% , which is significantly better than other comparison methods.
The proposed method can effectively promote the intelligent transformation of the power industry, improve the operational efficiency and
management capabilities of power plants.

Keywords : loud native; icroservice architecture; mart power plant; Spring Cloud; administration; Kubernetes
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Fig. 1 All system architecture
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Fig.2  Adaptive microservice scheduling mechanism
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Fig. 3 Kube-MSRM scheduling architecture
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Fig.5 Power plant equipment fault diagnosis results
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