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Development and Application of a Decision-Making Model for UPS Energy Efficiency Retrofit Based on Operational Data: A Case

Study of a Large Data Center
Lu Yunfei

China Communications Construction Consulting & Design Institute Nanjing, Jiangsu Province 210019

[ Abstract ] With the advancement of the "Dual Carbon" strategic goals, energy consumption in data centers has become a pressing

issue. As critical power infrastructure, UPS systems have drawn significant attention regarding their potential for

energy-saving retrofits. This study selects a large-scale data center as the research subject. By leveraging historical

operational data and load characteristics from the facility, we developed a decision-making model for UPS energy

efficiency retrofit. The model comprehensively evaluates the energy-saving performance of industrial frequency,

tower-type, and modular UPS systems, analyzes the impact of retrofitting on power distribution architecture, and

provides actionable energy-saving replacement solutions. Through scientific modeling and phased implementation, the

UPS upgrade effectively reduces the system's PUE value, improves power supply efficiency, and achieves dual

improvements in energy conservation and economic benefits.

[ Key words ] UPS energy efficiency retrofit; operational data; modular UPS; power distribution architecture
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