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Abstract 
The growing demand for solar energy has created a need for efficient solar fault detection systems. Among the most 
challenging problems is to detect and classify  Photovoltaic (PV)  faults that may change gradually over time. These faults 
can reduce the overall energy output and cause damage to the PV cells.  An existing PV smart monitoring device (SMD) 
provided by Mitsui acquires voltage, current, and temperature.  The existing device (2010) has several features and 
shortcomings including data security, slow sampling rate, and non-programmable hardware. This presentation discusses 
the development of a new smart monitoring and control device (SMCD) that makes provisions for embedded machine 
learning, increased sampling rates, ambient temperature and Irradiance measurement, and data security. The hardware 
consists of two main parts. The first part comprises various sensors that are connected to an Arduino microcontroller. 
These sensors collect PV data, such as voltage, current, ambient temperature, and Irradiance. The second part is a local 
server/HUB that wirelessly receives, processes, and stores the data. This division of the SMCD into two parts enables 
efficient data collection and processing, thereby facilitating an accurate assessment of the PV system's performance. 
Overall, the new SMCD hardware enables effective and real-time fault detection using an Arduino Nano microcontroller 
enhancing the reliability and safety of solar energy systems. The presentation will also provide information about a solar 
testbed utilized to validate the proposed system and the use of Neural Field Radiance (NeRF) to create a 3D model of 
the SenSIP solar facility.  
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