
  

                                    

Advanced Solar PV Engineering: Off-Grid, 

Hybrid and Grid-Tied Systems 

Target Audience 

This course is designed for electrical engineers, renewable energy professionals, project 

engineers, EPC professionals, consultants, solar PV designers, technicians, and engineering 

professionals seeking advanced practical expertise in designing and analyzing off-grid, hybrid, 

and grid-connected solar photovoltaic (PV) systems. It is particularly suitable for participants 

with foundational knowledge of solar PV technology who want to develop advanced 

competency in system sizing, energy storage integration, electrical protection, grounding, 

solar water pumping, PV simulation, performance analysis, and optimization of complete solar 

PV systems. 

Course Outcomes 

Upon successful completion of this course, participants will be able to: 

• Analyze complex solar PV system requirements for residential and commercial 

applications. 

• Design and size complete off-grid solar PV systems. 

• Design hybrid PV systems incorporating battery storage and load management. 

• Design grid-connected PV systems and evaluate expected energy yield. 

• Size PV arrays, battery banks, charge controllers, and inverters for practical 

applications. 

• Design electrical protection systems for DC and AC PV circuits. 

• Apply cable sizing, isolation, overcurrent protection, and surge protection principles. 

• Develop grounding, earthing, and lightning protection designs. 

• Design solar water pumping systems based on water demand and PV requirements. 

• Configure and simulate PV systems using PVSyst. 

• Analyze system energy yield, losses, shading, and overall performance. 

• Optimize PV system designs based on simulation and performance results. 

Course Objectives 

By the end of this course, learners will: 

• Develop advanced competency in complete solar PV system engineering. 



  

                                    

• Apply structured design methodologies to off-grid, hybrid, and grid-connected 

systems. 

• Perform detailed PV array and battery sizing calculations. 

• Select and integrate appropriate system components based on technical 

requirements. 

• Develop practical electrical protection and grounding strategies. 

• Understand system architecture and load management for hybrid PV applications. 

• Apply solar PV engineering principles to water pumping applications. 

• Develop professional SLDs and supporting engineering documentation. 

• Use PVSyst to simulate, analyze, and optimize PV system performance. 

• Interpret energy yield, system losses, shading, and financial evaluation results. 

• Apply engineering practices to real-world solar PV design and performance evaluation. 

Course Outline 

The course comprises 32-hours of theory and labs and is divided into 8 different chapters. 

Each chapter will be followed by hands-on lab exercises to reinforce learning and gauge 

understanding of the topics covered. 
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