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Review of research on entry path and safety assessment of equipotential live

working on extra-high voltage/ultra-high voltage transmission lines
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443002, China; 2. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;
3. Wuhan NARI Limited Liability Company, State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: With the transformation of China’s energy structure and the accelerated construction of new power systems,
extra-high voltage/ultra-high voltage transmission projects are gradually being developed into a backbone network to
achieve cross-regional energy deployment and support new energy consumption. In this context, as equipotential live
working is the core technology to ensure the uninterrupted operation of power grids, the optimization of entry paths and
dynamic safety assessment for it become the key focus of current research. Firstly, the key technology systems of
equipotential live working on extra-high voltage/ultra-high voltage transmission lines are systematically reviewed, and a
complete research framework is constructed. Secondly, based on the development history and current status of
equipotential live working technology in China and abroad, the research progress of live working in recent years in the
directions of safety distance, path planning, safety assessment, and potential transfer is reviewed. Finally, combined
with the challenges faced in the construction of new power systems and the application practices of emerging
technologies such as artificial intelligence and digital twins in power systems, the key directions and technical paths for

the future development of equipotential live working technology are prospected.
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Figure 1 Research framework of key technologies for equipotential live working on extra-high

voltage/ultra-high voltage transmission lines
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Table 1 Recommended values of minimum operating distance

for live working in regions at altitude of 3000 m  m
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Figure 2 Layout of test conditions for single-circuit

straight-line tower
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Figure 3 Schematic diagram of different methods for

entering equipotential state
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Table 3 Typical operation mode in and out equipotential advantages and disadvantages
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Figure 4 Method for path planning of live working
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Figure 5 Multi-index evaluation system for live working
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Figure 6 Implementation process of digital twin model for live working
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