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Abstract:  
This tutorial provides a practical introduction to photovoltaic (PV) power systems regarding 
the theoretical analysis, design, modelling, control, and simulation. The objective is to expose 
the audience to all facets of PV power systems with emphasis on the hands-on tools required 
for executing academic research and for meeting industry expectations. The development of 
this tutorial is based on the diverse experience and expertise of the presentation team in both 
the academia and power industry. 
The tutorial will first begin with the fundamentals of PV systems regarding theoretical analysis 
and design. The modelling includes two parts; one for simulation, and another for dynamic 
analysis. Based on the system dynamics, a control design approach for grid-forming inverters 
is introduced to guarantee the system stability and robustness in the presence of multiple PV 
systems. Finally, transient studies for transmission-level connected PV systems are presented. 
All analysis and simulation are conducted using function blocks in MATLAB\Simulink 
environment. After the tutorial, the audience shall be able to design a practical grid-tied PV 
power system, simulate its operation, and evaluate its performance via MATLAB\Simulink. 
The tutorial will be organized to facilitate smooth transitions from the fundamental and 
practical knowledge to more advanced subjects. 
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