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Aluminum Electrolysis Cell Voltage Acquisition Device for Intelligent

Manufacturing

CUI Jiarui, ZHOU Hao, YAN Qun, LI Qing, YANG Xu, HUANG Jian, ZHANG Tao
(School of Automation & Electrical Engineering, University of Science and Technology Beijing, Beijing 100083,
China )

Abstract: In the field of intelligent manufacturing for aluminum electrolysis, a voltage acquisition
device based on VFC (Voltage-Frequency Converter) has been designed to address the issue of
voltage signal attenuation in aluminum electrolysis cells. The system is composed of a power
supply module, a VFC module, and a microcontroller unit module. The power supply module
provides isolated power supplies of different voltage levels. The VFC module incorporates signal
attenuation, conversion, and abnormal alarm circuits. The signal attenuation circuit is used to
segment cell voltages 0-70V to a level of 0-8V, while the conversion circuit converts the voltage
signal into an RS485 differential frequency signal to facilitate long-distance transmission to the
microcontroller unit module. An alarm is issued and the motor is cut off by the abnormal alarm
circuit when the voltage is abnormal. The microcontroller unit measures the signal frequency

through frequency capture and calculates the original voltage value, which is then filtered and



uploaded. Experiments indicate that the system's measurement error does not exceed 1.2%,
outperforming on-site devices, and contributes to the low-carbon transformation and equipment
upgrading of the aluminum electrolysis industry.

Keywords: Aluminum Electrolysis; Intelligent Manufacturing; Cell Voltage Acquisition;

Voltage-Frequency Converter; Frequency Capture
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