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O ABSTRACT 0O

In recent years, solar energy has been received a great attention because it is free, clean and
sustainable for electrical energy production. Where, the use of the photovoltaic (PV)
systems has been increased widely due to the reduction in the prices of the PV panels due to
the technology advancement in this field. However, the photovoltaic systems need
continuous monitoring and periodic maintenance in order to get their optimal investment.
The photovoltaic systems are prone to many faults, at different levels, starting from the
failure of some cells to outage the whole panel(s) from a service and this may be developed
to threaten the entire photovoltaic strings or arrays, thus it may results in reduction in their
efficiency and fires occurring. To minimize the serious consequences of these faults, it is
important to study the behavior of the PV systems and diagnose them as quickly as possible
to ensure their reliability. Therefore, In this paper, a method based on monitoring the
change in power value and voltage deviation was presented in the photovoltaic cells array
with the total cross-tide (TCT) method for detecting and diagnosing the prominent
photovoltaic array faults (open-circuit fault, short-circuit fault, shading condition) in real-time.

To test the performance of this method in detecting and diagnosing faults in the
photovoltaic cells array with the total cross-tide (TCT) method, in this paper has been
modeling this array and simulating the prominent faults on it, using MATLAB /
SIMULINK / SIMSCAPE environment. Modeling and simulation results have proven the
efficiency of this method in detecting and diagnosing faults in the photovoltaic cells array
with the total cross-tide (TCT) method, accurately and efficiently in real time.

Keywords: Solar Energy, Photovoltaic Cells System, Total Cross Tied (TCT), Photovoltaic
Array Faults.
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