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Design and Implementation of a Virtual Reality Maintenance Training
Simulator for Railway Substations and Power Distribution
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Abstract : In response to issues such as the complex operating environment, high maintenance difficulty
of heavy—haul railway power transformation and distribution equipment, and the limitations of
traditional training methods, a VR simulation training system for power transformation and distribution
maintenance with high immersion and strong interactivity has been developed. Taking Dongye Power
Transformation and Distribution Station of Shuohuang Railway Yuanping Branch as the prototype, the
system simulates the actual working conditions and operating environment of the substation through
3D modeling technology and Unity3D platform. This system enables standardized operations such
as equipment inspection, switching operations, and testing/maintenance tasks. Furthermore, through
multi—user collaboration technology, it supports coordinated fault handling drills involving personnel
from multiple positions. This effectively resolves issues related to training space, equipment availability,
safety, and cost inherent in traditional methods, contributing to the rapid enhancement of professional
skills among power distribution maintenance and testing technicians.

Keywords : railway substation and distribution; virtual reality(VR); digital twin; maintenance operations;
fault handling and response; skill training
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