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This research aims to design, develop, and evaluate the performance of a
charging profile selection architecture for low-voltage Nickel Manganese Cobalt (NMQ)
lithium-ion batteries by integrating communication and control mechanisms at the
execution layer. The proposed architecture enables accurate, deterministic, and
operator-independent charging profile selection through a fixed Constant Current-
Constant Voltage (Fixed CC-CV) charging system, thereby reducing human-induced
configuration errors and enhancing overall system reliability. In this study, the CANopen
protocol is employed to identify battery-specific parameters through the Controller Area
Network Identifier (CAN ID) for four low-voltage NMC battery configurations, namely 24V
5A, 48V 5A, 60V 5A, and 72V 15A. The identified battery information is transmitted via
MQTT to the Node-RED platform for parameter processing and predefined charging
profile selection. Subsequently, control commands are delivered through Modbus RTU
to the fixed CC-CV charging system, enabling battery-specific voltage and current
regulation. The alternating-current input data are recorded through Google Sheets for
energy consumption analysis and charging cost estimation, whereas direct-current
output data are stored in InfluxDB and visualized through Grafana for real-time data
monitoring. Experimental  system-level results demonstrate that the proposed
architecture can accurately select charging profiles, maintain stable control performance,
and provide efficient real-time monitoring under a unified platform, confirming its

applicability for multi-configuration low-voltage NMC battery charging systems.
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