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An Intelligent Field Operation and Maintenance Method for
Distribution and Utilization Terminals Based on Near-Field
Sensing

Abstract: In distribution and metering field operations, traditional operation and maintenance approaches that rely on
manual device identification and information recording suffer from low efficiency and high error rates, making them
inadequate for large-scale and refined management of power distribution and utilization terminals. To address these is-
sues, this paper proposes an intelligent field operation and maintenance method for distribution and utilization termi-
nals based on near-field sensing. Bluetooth broadcasting and QR code scanning are employed to achieve automatic
terminal identification, while essential operation tools, including device rebooting, time synchronization, process de-
tection, and access point switching, are integrated into mobile terminals to establish a portable and visualized field op-
eration framework. Furthermore, a near-field container management mechanism and SIM card information identifica-
tion method are designed to unify terminal identification, work order association, and operation execution, thereby im-
proving operational accuracy and closed-loop capability. Field deployment and experimental results demonstrate that
the proposed method can reduce device identification and registration time by approximately 60% and improve on-
site work order processing efficiency by about 35%, effectively reducing reliance on manual experience and enhanc-
ing the intelligence level of field operation and maintenance for distribution and utilization terminals. This method ad-
dresses key aspects such as target identification, work order association, anomaly resolution, and hierarchical transfor-

mation at the implementation level. Furthermore, it analyzes the cost-benefit analysis, application value, and future re-
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search directions from an engineering application perspective.

Key words: Near-Field Sensing, Distribution and Utilization Terminals, Field Operation and Maintenance, Intelligent

Operation and Maintenance, Work Order Management
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