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Abstract : Driven by the rapid advancement of big data technology and the continuous evolution of smart grids,
electric energy metering devices have become critical infrastructure in power systems, undertaking
essential tasks such as billing and settlement, energy consumption monitoring, and dispatch
optimization. They play a pivotal role in ensuring market fairness, enhancing grid operational efficiency,
and promoting rational allocation of energy resources. Traditional meter calibration methods, plagued
by low efficiency, inadequate error analysis capabilities, and poor predictive accuracy, no longer
meet the demands of modern smart grid development. This paper leverages the strengths of big
data analytics to conduct an in—depth investigation into the significance, current status, and major
challenges of precise calibration for electric energy metering devices. It proposes novel theoretical
solutions to improve calibration accuracy, advance power metering toward digitalization, and provide
robust theoretical support for practical applications..
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