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Abstract :

Keywords :

Power plant design is a complex systems engineering involving deep coupling of multiple disciplines
including electrical engineering, civil engineering, heating ventilation and air conditioning (HVAC),
mechanical engineering, and automatic control. The traditional collaborative design mode is plagued
by prominent data silos, frequent interdisciplinary conflicts, long design cycles and insufficient
standardization, which makes it difficult to meet the demands for intelligent, intensive and green
construction of new—type power plants. To tackle the above challenges, this paper systematically
investigates the application value and engineering implementation path of artificial intelligence
technologies in the collaborative design of power plants. Integrating key Al technologies such as
knowledge graph, large language model, deep learning, multi-agent collaboration and digital twin, an
integrated design system of "data interconnection — algorithm-driven — multi-disciplinary collaboration
— intelligent checking and optimization" is constructed. The implementation approaches of artificial
intelligence in scenarios including intelligent generation of design schemes, 3D modeling, interdisciplinary
collaborative checking, compliance verification and full-process iterative optimization are analyzed.
Engineering practices show that artificial intelligence can effectively break disciplinary data barriers,
reduce design error rates, shorten project design cycles, and improve the standardization, intelligence
and refinement of power plant design. Meanwhile, practical problems emerging in technology
implementation are analyzed, such as uneven data quality, poor engineering adaptability of algorithms,
lack of industrial standards and shortage of interdisciplinary talents, with corresponding optimization
strategies proposed. The research can provide references for technological upgrading and engineering
implementation in the field of smart power plant design.

artificial intelligence; power plant design; collaborative design; multi-disciplinary collaboration;
intelligent checking; smart power plant
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