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COURSE OBJECTIVES 

The course will enable the students to: 

COURSE OUTCOMES 
On completion of the course, students will be able to 

1. Understand photovoltaic systems concepts, design 

criteria and conclusions, 

2. Verify model of photovoltaic systems using 

PSpice. 

 

1. Understand basics of solar radiation and PSpice 

software. 

2. Use a simplified analytical model of solar cell which 

can be implemented in PSpice. 

3. Examine basic equations of a solar cell and develop 

PSpice models 

4. Describe the association of solar cells to form PV 

arrays and PV modules. 

5. Interface PV systems to supply either DC or AC loads. 

 

Unit-1 Introduction to Photovoltaic Systems and PSpice 

Photovoltaic system: Introduction, Important definitions: irradiance and solar radiation, Learning some of PSpice 

basics, Using PSpice subcircuits to simplify portability, PSpice piecewise linear (PWL) sources and controlled voltage 

sources, Energy input to the PV system: solar radiation availability, Problems 

 

Unit-2 Spectral Response and Short-Circuit Current 

Introduction: Absorption coefficient and Reflectance, Analytical solar cell model, PSpice model for the short-circuit 

spectral current density, Short-circuit current, Effects of solar cell material, DC sweep plots and I(V) solar cell 

characteristics, Ideal circuit model: series and shunt resistances and recombination terms, Problems 

 

Unit-3 Electrical Characteristics of the Solar Cell 

Ideal equivalent circuit, PSpice model of the ideal solar cell, Open circuit voltage, Maximum power point, Fill factor 

(FF) and power conversion efficiency, Generalized model of a solar cell, Effects of the series resistance on the short-

circuit current and the open-circuit voltage, Effects of the shunt resistance, Effects of the recombination diode, 

Temperature effects, Problems  

 

 



 

Unit-4 Solar Cell Arrays, PV Modules and PV Generators 

Introduction, Series connection of solar cells, Identical solar cells in series, Bypass diode in series strings of solar 

cells, Shunt connection of solar cells, Shadow effects, The terrestrial PV module, Photovoltaic arrays, Photovoltaic 

generators and PV plants, Problems 

 

Unit-5 Interfacing PV Modules to Loads and Battery Modelling 

DC loads directly connected to PV modules, Photovoltaic pump systems, DC series motor PSpice circuit, Centrifugal 

pump PSpice model, PSpice simulation of a PV array-series DC motor-centrifugal pump system, PV modules 

connected to a battery and load, Lead–Acid battery PSpice model, PSpice model to commercial batteries, Simplified 

PSpice battery model, Problems 

 

Learning Resources: 

1. Luis Castaner and Santiago Silvestre, Modelling Photovoltaic Systems using PSpice, John Wiley & Sons Ltd, 2002 

2. Paul Tobin, PSpice for Circuit Theory and Electronic Devices, Morgan & Claypool Publishers, 2007. 

3. Muhammad H. Rashid, Introduction to Pspice Using Orcad for Circuits and Electronics, Prentice-Hall of India 

Pvt.Ltd, 2004. 

4. Orcad Capture User’s Guide, Cadence Design Systems, Second edition 2000. 

 

 
 
The break-up of CIE : Internal Tests+Assignments+Quizzes 

 

1. No. of Internal Tests : 2 Max. Marks for each Internal Test : 30 

2. No. of Assignments : 3 Max. Marks for each Assignment : 5 

3. No. of Quizzes : 3 Max. Marks for each Quiz Test : 5 

Duration of Internal Tests  :90   Minutes  


