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Digital Twin-Based Assembly Precision Control and Error Traceability Technology for Generator Sets

Ren Jiayi
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[ Abstract ] Addressing practical challenges in generator set assembly—including high precision control difficulties, delayed error

localization, and inadequate end-to-end quality traceability systems — during the intelligent manufacturing

transformation of energy equipment, this paper leverages cutting-edge technologies such as digital twins, 3D laser

scanning, machine vision, industrial IoT, and big data analytics to establish a comprehensive digital twin management

system covering all assembly elements, processes, and lifecycle stages. The system focuses on real-time process

mapping, dynamic precision adjustment, accurate error tracing, and closed-loop quality optimization. It accomplishes

critical tasks including twin model construction, data acquisition and transmission, precision matching and regulation,

error analysis, and implementation, enabling precise quality control and continuous improvement throughout the

generator set assembly lifecycle.

[ Key words ] digital twin; generator set; assembly accuracy; error traceability;
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