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Optimization and Engineering Application of Collaborative Operation of Mechanical and
Electrical Equipment in Distributed Energy Systems
Sheng Xiaolong
Inner Mongolia Transportation Group Mengtong Maintenance Co., Ltd. Engineering Branch

[Abstract] The energy pattern of Hohhot is mainly based on combined heat and power generation,
supplemented by clean peak shaving. This article focuses on the coordinated operation of mechanical and
electrical equipment under the distributed energy system of "wind solar complementary+combined heat and
power generation+thermal storage peak shaving". Key integration into the energy demand and collaborative
characteristics of highway engineering electromechanical systems. Analyze the types and operating mechanisms
of core electromechanical equipment, clarify the constraints such as low temperature environment and energy
balance, and sort out the matching characteristics of load differentiation in winter and summer. Establish an
optimization objective system of "heating guarantee priority", propose a collaborative strategy of MRM capacity
optimization and improved genetic algorithm coupling, and a three—level dynamic adjustment mechanism. The
verification of supporting scenarios for industrial, commercial buildings, and highway engineering shows that the
system has a primary energy saving rate of over 28% and a carbon dioxide reduction rate of 43%, providing
support for optimizing distributed energy systems in cold regions.
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