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Abstract

Against the backdrop of global carbon neutrality strategies and rapid development of the new energy industry, smart new energy
stations serve as core carriers of energy transition. Their comprehensive energy efficiency directly impacts the progress toward carbon
neutrality goals. Current energy efficiency evaluation systems for smart new energy stations face challenges including incomplete
indicator frameworks, inadequate alignment between assessment methods and intelligent characteristics, and neglect of lifecycle
energy efficiency, making it difficult to accurately reflect actual operational performance. This paper establishes an integrated energy
efficiency evaluation system from five dimensions—energy production, transmission, consumption, management, and environmental
impact—based on carbon neutrality requirements and leveraging the “source-grid-load-storage” coordination features and digital
advantages of smart new energy stations. It proposes an evaluation method combining Analytic Hierarchy Process (AHP) and fuzzy
comprehensive evaluation, while specifying implementation safeguards. The study aims to provide scientific basis for optimizing
energy efficiency in smart new energy stations and facilitate the realization of carbon neutrality goals in the energy sector.
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