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Abstract

The electrical systems of key cold rolling equipment exhibit high energy consumption and significant
load fluctuations, necessitating systematic upgrades to meet energy conservation, emission reduc-
tion, and cost control requirements. This study explores conventional solutions including variable
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frequency drive speed regulation, reactive power compensation with harmonic mitigation, energy re-
covery systems, and intelligent control technologies. By establishing a mathematical model of the
servo-hydraulic system and designing a PID control strategy, the theoretical foundation of energy-sav-
ing retrofits is enhanced. It proposes an electrical energy optimization strategy centered on hydraulic
servo systems, detailing their energy consumption characteristics, energy-saving mechanisms, and im-
plementation pathways, supported by practical refinishing line retrofitting case studies. Research find-
ings demonstrate that integrated electrical-hydraulic optimization strategies can effectively reduce en-
ergy consumption while maintaining product quality and equipment stability, enhancing operational
efficiency and maintainability. This approach provides a scalable technical pathway for energy-effi-
cient retrofits in cold rolling production lines.
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Figure 1. Block diagram of hydraulic servo energy-saving renovation system
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Figure 2. Power waveform of No.1 motor at C373 station
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Table 1. Comparison of key performance indicators before and after renovation
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