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Abstract

This study investigates the factors that diminish the performance of photovoltaic (PV) systems in Jordan in order to design a monitoring system. The monitoring system operates by continuously requesting data from the PV system, analyzing the data, and taking appropriate action. Using such monitoring system ensures that the system is operating effectively, which increases energy production and reduces costs. In this work, the factors that affect the system's efficiency are divided into two categories. In group one, there is no power delivered to the load (house), whereas in group two, the generation of power falls below the expected values. At this point, a monitoring system was designed to address issues with group one. The system is comprised of an SCT013 electrical current sensor, an Arduino UNO, a real-time clock board, and a SIM808 GSM GPRS GPS Module. This system's primary function is to notify the owner/installer via SMS and phone calls when the inverter is off. The system continuously monitors the RMS current and sends notifications if it falls below a predetermined threshold. Using the Proteus simulator, the components were connected and simulated, and they were housed in a combined acrylic box. The system's sensitivity was determined to be 0.2 Amps (experimental) and 0.147 Amps (theoretical) (theoretical). The error rate was 8.4%. The system was tested with an electric load, and readings were taken with the load on and off, with alarms triggered when the load was turned off. 
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Figure 1. Monitoring Systems Layers
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Figure 33 Simulation for CT readings using Proteus software
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Figure 3. Final design of the group one monitoring system
Video:

This video shows the operation of a prototype of the new design on an actual PV system.
https://youtu.be/jWpnrI-1mtY
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