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Abstract

This paper introduces a prototype battery monitoring system using a wireless sensor network
to monitor the temperature, voltage, and current status of 12-volt or 24-volt DC batteries within solar
cell systems. Given the widespread use of solar energy, maintaining the health of the battery storage
system is crucial. When charging or discharging, batteries undergo temperature fluctuations that can
potentially damage solar cell equipment or even lead to fire incidents. Most often, these issues result
from power usage surpassing the specified ratings or overcharging the battery beyond its capacity,
resulting in heat accumulation and potential combustion that may damage materials within the solar
cell system. Therefore, this research aims to develop a prototype battery monitoring system utilizing a
wireless sensor network. The system uses an Arduino microcontroller ESP 8266 to manage operations
and connects to ACS712 for current measurement, a voltage measurement module, and a temperature
sensing module DHT11. Using programming language, the system monitors the battery status within
the solar cell system, including temperature, voltage, and current usage. A fixed sensor node is placed
on the solar cell battery to monitor and trigger alerts for overheating or abnormal power consumption
that exceeds defined thresholds. Additionally, the system is configured to notify administrators
promptly via the LINE application in case of abnormalities. During the actual trial installation, the
prototype system effectively alerted about abnormal temperature, voltage, and current usage. It
successfully communicated with administrators via the LINE application, providing accurate, efficient
monitoring, and quick responses, thereby averting potential damage or fire incidents within the solar
cell system.
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