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1. To understand the fundamental concepts of power system stability, reliability, and security under 

steady-state and dynamic operating conditions. 

2. To classify different types of power system stability based on the nature of disturbances and 

evaluation time, and analyze their impact on system performance. 

3. To develop the ability to assess the stability of power systems using appropriate analytical methods 

and mathematical models for small-signal and transient stability studies. 

 To explore various methods and control techniques for enhancing power system stability and 

preventing instability in modern large-scale interconnected power systems.



 

Introduction to stability: Rotor, voltage and frequency stability steady state transient & dynamic 

stability limits, Park's transformation equations, Analysis of transient and sub-transient state operation 

of salient and non-salient pole machines, phasor diagrams, voltage   behind   the   transient   and   sub-

transient   impedances,   time   constants. Determination of parameters and time constants.   

Steady State Stability: SSSL of short transmission lines, Analytical and graphical methods of 

solutions, lossy  lines effect of inertia conservative criterion, synchronizing co efficient multi machine    

system.   

Factors Affecting Steady State Stability: Effect of saturation, saturated reactance, equivalent 

reactance, graphical method to find equivalent effect of short circuit ration effect of governor action, 

effect of automatic voltage regulator. 

Transient State Stability: Review of transient stability, swing equation, assumption for swing 

equation and classical model , shortcoming of classical model, equal  area criterion, critical cleaning  

angle and critical clearing time, point by point solution for transient stability.   

Factors Affecting Transient State Stability: Effects of types of fault, effect of grounding, effect of 

high speed reclosing Pre-calculated swing curves and their use, effects of fault clearing time, effects 

of excitation and governing action, Methods of improving stability, multi-machine problem .   



 

1. Determination of Parameters and time constants of synchronous machines.   

2. Synchronous machine of infinite bus: Effect of Excitation   

3. Effect of saturation and & determination of equivalent reactance of synchronous machines.   

4. Retardation test on synchronous machines to find moment of inertia of rotating part and 

angular momentum.   

5. To obtain power angle characteristics of lossy & lossless lines.   

6. To study transient stability by point by point method.   

7. To determine the steady state stability limit of short transmission line.   

8. To determine SSSL of long transmission line.   

9. Study of clerk's diagram.   

10. Study of different types of automatic voltage regulator.   

1.  Aderson and Ford, “Power System Operation and Control”, IEEE   

2.  E .W. Kimbark , “Power Systems Stability”, Vol- I & II , Wiley India Pvt Ltd   

3.  S. B.Cray , “ Power System Stability” , John Wiley   

4.  Nagrath & Kothari , “ Modern Power System Analysi”,TMH   

5.  P. S Bimbhra, “Generalized Electrical Machinery”, Khanna Publishers   

6.   Peter W. Sauer  and M A Pai, “Power System Dynamics and Stability”, Pearson Education.
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Coursera Course 01:  Solar Energy and Electrical System Design  

Link: https://www.coursera.org/programs/nmims-university-faculty-development-program-

kjd4b/learn/solar-energy-and-electrical-system-design?authProvider=nmims&source=search 

Number of hours:  17 Hrs, Intermediate level 

About the Course: 

This course supplies learners with the insights necessary for properly planning, and therefore 

successfully installing, a photovoltaic (PV) system per design specifications. It directs learners through 

the important steps of initial site inspection and evaluating appropriate locations for PV systems, and 

features unique elements of residential, small, industrial and utility-scale solar applications. The course 

probes key design concerns – including load, efficiency, and mechanical and electrical design – as well as 

aesthetics and tools for planning. Learners experiment with calculations needed to design a PV system, 

exercising newly gained knowledge about site selection, layout, code compliance, system components, 

and wire sizing.                 

This course is targeted for engineers who have interest in entering the solar power sectors. It is also 

appropriate for HVAC installers, architects and building code inspectors. Learners should have a basic 

grasp of electrical engineering, physics and mathematical concepts. Those who are unfamiliar with how 

PV works, the elements of a PV system, and/or solar power ROI should take the first course of the 

specialization, Solar Energy Systems Overview. 

Material includes online lectures, videos, demos, hands-on exercises, project work, readings and 

discussions. This is the second course in the Solar PV for Engineers, Architects and Code Inspectors 

specialization. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Outcomes: 

COs Course Outcomes 
Blooms 

Level 

Blooms 

Description 

CO1 

Explain the principles of photovoltaic (PV) system planning, site 

assessment, and selection of suitable locations for residential, 

commercial, industrial, and utility-scale solar installations. 

L2 Understand 

CO2 

Analyze solar energy requirements, load profiles, system 

efficiency, and environmental factors to determine appropriate PV 

system configurations. 

L4 Analyze 

CO3 

Design photovoltaic systems by selecting suitable system 

components, performing electrical and mechanical design 

calculations, wire sizing, and layout planning in accordance with 

applicable codes and standards. 

L3 Understand 

CO4 

Evaluate PV system designs considering aesthetics, code 

compliance, installation constraints, safety requirements, and 

overall system performance. 

L5 Apply 

CO5 

Develop a complete photovoltaic system design project by 

integrating site analysis, component selection, design calculations, 

and documentation to meet specified performance requirements. 

L6 Apply 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Detailed Syllabus: 

Unit-I  04 

PV Design Basics 

Learners will explore site inspection considerations, shade calculations, roof assessments, solar panel 

location and spacing, floodplains, power line and battery locations, circuit boxes, pros and cons of 

rooftop and ground-mounted systems, and considerations related to commercial and utility scale solar 

applications. 

Unit-II  03 

PV Design Considerations: 

Students will learn about system loads and efficiency, wind and weight loading, how to calculate the 

proper size for lag bolts, measuring excess capacity, and considerations related to ballast systems. 

Unit-III  04 

Electrical System Design: 

Students will learn about system sizing considerations and calculations. 

Unit-IV  03 

Recommendation Options: 

Students will learn about aesthetics considerations and tools for PV planning 

Unit-V  03 

System Design Project: Theory to Practice: 

Students will apply their learning to perform system design calculations. 

 

Evaluation Scheme: 

Continuous Assessment (CA): 

 Course Completion Certification: 15 marks 

 Faculty-curated Test: 15 marks 

 Assignments / Case Study: 10 marks 



 

 



 



 

 

 

 



 



 



 

 



 



 



 

 

 

 

 



 



 



 



 



 

 

 

 

 



 



 



 

 

 

 

 

 

 

 

 

 

 



 



 

Coursera Course 01:  Magnetics for Power Electronic Converters 

Link: https://www.coursera.org/programs/nmims-university-faculty-development-program-

kjd4b/learn/magnetics-for-power-electronic-converters-v2?authProvider=nmims&source=search 

Number of hours:  16 Hrs, Intermediate level 

About the Course: 

This course provides a comprehensive understanding of the analysis, modeling, and design of magnetic 

components used in modern power electronic converters. Magnetic components such as inductors, 

transformers, and coupled inductors are fundamental building blocks of switching power supplies, 

renewable energy systems, electric vehicle chargers, UPS systems, and industrial power converters. The 

course begins with the fundamentals of magnetic circuits, magnetic materials, inductance, and transformer 

principles, enabling learners to understand the interaction between magnetic devices and power electronic 

converters. Emphasis is placed on developing mathematical models for inductors and transformers that 

accurately predict converter performance under practical operating conditions. 

The course further focuses on advanced magnetic component design techniques, including the analysis 

of AC copper losses caused by skin effect and proximity effect, which become significant at high 

switching frequencies. Learners gain hands-on knowledge of designing inductors using the Geometric 

Constant (Kg) method and designing high-frequency transformers while optimizing core and copper 

losses. The course equips students with the ability to select suitable magnetic materials, estimate losses, 

optimize efficiency, and design reliable magnetic components for high-frequency switching converters. 

By the end of the course, students will be capable of analyzing, designing, and optimizing magnetic 

devices that satisfy electrical, thermal, and efficiency requirements in practical power electronic 

applications. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Outcomes: 

COs Course Outcomes Blooms 

Level 

Blooms 

Description 

CO1 Explain the principles of magnetic circuits, magnetic materials, 

inductors, and transformers used in switching power converters. 

L2 Understand 

CO2 Analyze magnetic circuits and evaluate the performance of 

inductors and transformers using appropriate mathematical 

models. 

L4 Analyze 

CO3 Calculate AC copper losses due to skin effect and proximity effect 

in high-frequency magnetic windings. 

L3 Apply 

CO4 Design inductors and coupled magnetic components using the 

Geometric Constant (Kg) method for specified converter 

requirements. 

L6 Create 

CO5 Design and optimize high-frequency transformers by minimizing 

core and copper losses while meeting efficiency and thermal 

constraints. 

L6 Create 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Detailed Syllabus: 

Unit-I  05 

 

 

https://coefs.charlotte.edu/mnoras/files/2013/03/Transformer-and-Inductor-Design-Handbook_Chapter_10.pdf
https://coefs.charlotte.edu/mnoras/files/2013/03/Transformer-and-Inductor-Design-Handbook_Chapter_10.pdf


 

Evaluation Scheme: 

Continuous Assessment (CA): 

 Course Completion Certification: 15 marks 

 Faculty-curated Test: 15 marks 

 Assignments / Case Study: 10 marks 




