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Abstract: In the modern industrial field, the reliability and efficient operation of electromechanical equipment are key factors in
ensuring smooth production processes, especially in important industries such as manufacturing, energy, and transportation. However,
traditional device monitoring methods rely on manual inspection and regular testing, often failing to capture device status in real time,
which affects the reliability and maintenance effectiveness of the equipment. With the development of intelligent manufacturing and
automation technology, the demand for operation monitoring of electromechanical equipment continues to increase, especially in fault
prediction and maintenance optimization. Digital twin technology has become an important means to solve this problem. Digital twins
can accurately simulate the operating status of equipment by establishing a virtual model of the device and interacting with physical
devices, thereby improving the accuracy of fault diagnosis and optimizing maintenance decisions. With the help of this technology, not
only has intelligent equipment management been achieved, but significant advantages have also been demonstrated in reducing
maintenance costs and extending equipment lifespan. This article will explore the application of digital twin technology in the
monitoring and optimization of electromechanical equipment, with a focus on analyzing the advantages of data collection, fault
diagnosis, and intelligent control, providing theoretical support and practical guidance for intelligent operation and maintenance.
Keywords: digital twin; mechanical and electrical equipment; operation monitoring; fault diagnosis; maintenance optimization
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