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Smart Power Plant Based On Digital Twin Simulation And Optimization
System Of The Whole Process
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Abstract : Driven by global energy structure optimization and carbon neutrality goals, smart power plant
construction has become the core direction of digital transformation in the energy sector. Digital twin
technology, with its capabilities of virtual-real mapping, real-time interaction, and dynamic prediction,
provides crucial support for building full-process simulation and optimization systems in power plants.
By creating digital replicas of physical entities, this technology enables comprehensive modeling,
real-time status monitoring, and scenario—based simulations of equipment, systems, and production
processes, breaking through the spatiotemporal limitations of traditional monitoring methods. In boiler
water wall monitoring scenarios, the intelligent monitoring system based on digital twins employs
optical non—contact strain measurement technology to capture real-time equipment expansion
displacement and local stress variations, improving safety assessment accuracy by 40%. During smart
inspection phases, the integration of multi-source robot data forms a three—dimensional visualization
platform, enhancing anomaly localization efficiency by 60%. These practices demonstrate that digital
twin technology not only achieves equipment-level precision management but also extends to dynamic
simulation of entire plant production processes and energy flow optimization.
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