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Abstract

With the continuous upgrades of China’s smart electricity meters, collection terminals, and metering master stations, fault detection
for power metering devices has evolved from on-site manual inspections and rule-based comparisons to online diagnosis driven
by multi-source data. The emphasis on deep learning algorithms in this context stems not from their novelty, but from the fact
that metering faults often manifest as a combination of signals—including sudden load curve changes, consecutive event triggers,
degraded communication quality, abnormal infrared temperature rises, and display component defects—making a single threshold
insufficient for comprehensive coverage. Current metering standards, communication protocols, metering systems, and field
inspection procedures provide a relatively complete data foundation; the critical task now lies in organizing load, voltage, current,
event data, and images into diagnostic models that are trainable, verifiable, and implementable.
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