
Vision of the Institution 

To ignite the minds of the students through academic excellence so as to bring about social 

transformation and prosperity. 

 

Mission of the Institution 

 To expand the frontiers of knowledge through Quality Education. 

 To provide valued added Research and Development.   

 To embody a spirit of excellence in Teaching, Creativity, Scholarship and Outreach. 

 To provide a platform for synergy of Academy, Industry and Community. 

 To inculcate high standards of Ethical and Professional Behavior. 

 

Vision of EEE Department 

“Centre of Excellence in Education and Research in the field of Electrical and Electronics 

Engineering and to become the foremost academic department through its education and 

research programs”  

Mission of EEE Department 

• To develop innovative, efficient and proficient electrical engineers.  

• To keep the curriculum industry friendly, with due regard to the University 

curriculum.  

• To participate in large projects of National and International importance.  

• To promote ethical and moral values among the students so as to make them 

emerge as  responsible professionals.  

Program Educational Objectives (PEOs) 

PEO 1. To produce Electrical and Electronics Engineering graduates who have strong 

foundation in Mathematics, Sciences and Basic Engineering. 

 

PEO 2. To provide intensive training in problem solving, laboratory skills and design skills 

to use modern engineering tools through higher education and research. 

 

PEO 3. Ability to seek employment in a variety of engineering (or) engineering technology 

positions to specialize in specific areas of interest and work successfully in their chosen 

career aspirations. 

 

PEO 4. To inculcate in students professional and ethical attitude, effective communication 

skills, teamwork skills, multidisciplinary approach, and an ability to relate engineering issues 

to broader social context through life-long learning. 

 



 

Program Outcomes(POs) of EEE Department 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex 

engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 

with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member 

or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

Program Specific Outcomes (PSOs) of EEE Department 

PSO 1: The EEE program must demonstrate knowledge and hands-on competence 

in the application of electrical and electronics circuits in a rigorous mathematical 



environment at or above the level of algebra and trigonometry. 

PSO2: The EEE program must demonstrate that graduates can apply 

interdisciplinary project  management techniques to electrical and electronics 

systems. 

 PSO 3: The EEE program must demonstrate that graduates can analyze, design and 

develop hardware and software for control systems, measurements, power electronics 

and power systems 

 



 

S.N

o 
Catego

ry 

Sub. Code Course 
Title 

L T P C I E TM 

1 PC EE2T0119 
Power System Dynamics and 
Stability 

4 - - 3 40 60 100 

2 PC EE2T0219 
Real Time Control of Power 
Systems 

4 - - 3 40 60 100 

3 PE  Elective – IIII 4 - - 3 40 60 100 

  EE2T0319 i.FACTS  
EE2T0419 ii. Hybrid Electric Vehicles 

EE2T0519 iii.Modern Control Theory 

4 PE  Elective – IV 4 - - 3 40 60 100 

  
EE2T0619 

i Programmable Logic 
Controllers and Applications 

 

EE2T0719 
ii.Generation& Measurement of 

High Voltage 

EE2T0819 iii.Smart Grid Technologies 

5 
 

EE2P0119 
Power System Simulation 
Laboratory 

- - 4 2 40 60 100 

6  EE2P0219 Power Converters Laboratory - - 4 2 40 60 100 

7  EE2PJ011
9 

Mini Project with Seminar   4 2 40 60 100 

8  EE2T0919 Audit Course--II 2 0 0 0 - - - 

  Tota
l 

18 0 12 18 280 420 700 
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BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB. CODE: EE2T0119 L P C 

SUB.TITLE: POWER SYSTEM DYNAMICS AND 
STABILITY 

4 0 3 

 

Learning Objectives: 

● To study the model of synchronous machines. 

● To study the stability studies of synchronous machines. 

● To study the solution method of transient stability. 

● To study the effect of different excitation systems. 

 

Unit 1 : System Dynamics : Synchronous machine model in state space from computer 

representation for excitation and governor system –modeling of loads and induction machines. 

 

Unit 2: Steady state stability – steady state stability limit – Dynamics Stability limit – Dynamic 

stability analysis – State space representation of synchronous machine connected to infinite bus- 

time response – Stability by eigen value approach. 

 
Unit 3: Digital Simulation of Transient Stability : Swing equation machine equations – 

Representation of loads – Alternate cycle solution method – Direct method of solution. 

Solution Techniques : Modified Euler method – RungeKutta method – Concept of multi machine 

stability 

Unit 4: Effect of governor action and excite on power system stability effect of saturation, 
saliency & automatic voltage regulators on stability. 

 

Unit 5: Excitation Systems : Rotating Self-excited Exciter with direct acting Rheostatic type 

voltage regulator – Rotating main and Pilot Exciters with Indirect Acting Rheostatic Type 

Voltage Regulator – Rotating Main Exciter, Rotating Amplifier and Static Voltage Regulator – 

Static excitation scheme – Brushless excitation system. 

 

 

 

Course Outcomes: 

After completion of this course the students will be able to: 

● Able to determine the model of synchronous machines. 

● Able to know the stability studies of synchronous machines. 

● Able to get the knowledge of solution methods of transient stability. 

● Able to know the effect of different excitation systems in power systems. 



Text Books : 

1. Power System Stability by Kimbark Vol. I&II, III, Willey. 

2. Power System control and stability by Anderson and Fund, IEEE Press. 

3. Power systems stability and control by PRABHA KUNDUR, TMH. 

Reference Books: 

1. Computer Applications to Power Systems–Glenn.W.Stagg& Ahmed. H.El.Abiad, 
TMH. 

2. Computer Applications to Power Systems – M.A.Pai, TMH. 

3. Power Systems Analysis & Stability – S.S.VadheraKhanna Publishers 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB. CODE: EE2T0219 L P C 

SUB.TITLE: REAL TIME CONTROL OF 

POWER SYSTEMS 

4 0 3 

 

 

Learning Objectives: 

● To understand the importance of state estimation in power systems. 

● To know the importance of security and contingency analysis. 

● To understand SCADA, its objectives and its importance in power systems. 

● To know the significance of voltage stability analysis. 

● To know the applications of AI to power systems problems. 

 

Unit 1 : State Estimation : Different types of State Estimations, Theory of WLS state estimation, 

sequential and non-sequential methods to process measurements. Bad data Observability, Bad 

data detection, identification and elimination. 

 

Unit 2 : Security and Contingency Evaluation : Security concept, Security Analysis and 

monitoring, Contingency Analysis for Generator and line outages by iterative linear power flow 

method, Fast Decoupled model, and network sensitivity methods. 

 

Unit 3 : Computer Control of Power Systems : Need for real time and computer control of power 

systems, operating states of a power system.SCADA - Supervisory control and Data Acquisition 

systems implementation considerations, energy control centres, software requirements for 

implementing the above functions. 

 

Unit 4 : Voltage Stability, voltage collapse, and voltage security, relation of voltage stability to 

rotor angle stability. Voltage stability analysis Introduction to voltage stability analysis `P-V‟ 

curves and `Q-V‟ curves, voltage stability in mature power systems, long-term voltage stability, 

power flow analysis for voltage stability, voltage stability static indices and Research Areas. 

 

Unit 5 : Application of AI and ANN in Power System : Basic concepts and definitions, 

algorithms for load flow, short term load forecasting, fault diagnosis and state estimation. 

Course Outcomes: 

Aftercompletion of this course the students will be able to: 

● Understand state estimation, security and contingency evaluation. 
● Understand about Supervisory control and data acquisition. 

● Real time software application to state estimation. 

● Understand application of AI in power system. 
 

 

Text Books: 

1. John J.Grainger and William D.Stevenson, Jr. : Power System Analysis, McGraw- 



Hill,1994, International Edition. 
2. Allen J.Wood and Bruce F.Wollenberg : Power Generation operation and control, John 

Wiley & Sons, 1984. 

3. A.G.Phadka and J.S. Thorp, “Synchronized Phasor Measurements and Their 

Applications”,  Springer, 2008 

 

Reference Books: 

1. R.N.Dhar : Computer Aided Power Systems Operation and Analysis, Tata McGraw Hill, 

1982. 

2. L.P.Singh : Advanced Power System Analysis and Dynamics, WileyEastern Ltd. 1986. 

3. PrabhaKundur : Power System Stability and Control -, McGraw Hill, 1994. 

4. P.D.Wasserman : `Neural Computing : Theory and Practice‟ Van Nostrand -Feinhold, New 

York. 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB. CODE: EE2T0319 L P C 

SUB.TITLE:FLEXIBLE AC TRANSMISSION SYSTEMS 
(ELECTIVE-III) 

4 0 3 

 

 

Learning Objectives: 

● To study the performance improvements of transmission system with FACTS. 

● To study the effect of static shunt compensation. 

● To study the effect of static series compensation. 

● To study the effect of UPFC. 

 

Unit 1 : FACTS concepts, Transmission interconnections, power flow in an AC System, loading 

capability limits, Dynamic stability considerations, importance of controllable parameters, basic 

types of FACTS controllers, benefits from FACTS controllers. 

 

Unit 2 :Basic concept of voltage and current source converters, comparison of current source 

converters with voltage source converters. 

Static shunt compensation : Objectives of shunt compensation, midpoint voltage regulation, 

voltage instability prevention, improvement of transient stability, Power oscillation damping, 

methods of controllable var generation, variable impedance type static var generators, switching 

converter type var generators, hybrid var generators. 

 

Unit 3 :SVC and STATCOM : The regulation and slope transfer function and dynamic 

performance, transient stability enhancement and power oscillation damping, operating point 

control and summary of compensation control. 

Unit 4 : Static series compensators : Concept of series capacitive compensation, improvement of 

transient stability, power oscillation damping, functional requirements. GTO thyristor controlled 

series capacitor (GSC), Thyristor switched series capacitor (TSSC), and thyristor controlled 

series capacitor (TCSC), control schemes for GSC, TSSC and TCSC. 

 

Unit 5 :Unified Power Flow Controller: Basic operating principle, conventional transmission 

control capabilities, independent real and reactive power flow control, comparison of the UPFC 

to series compensators and phase angle regulators. 

 

Course Outcomes: 

After completion of the course, the student will be able to: 

● Know the performance improvement of transmission system with FACTS. 

● Get the knowledge of effect of static shunt and series compensation. 

● Know the effect of UPFC. 

● Determine an appropriate FACTS device for different types of applications. 



Text Books: 

1. “Understanding FACTS Devices” N.G.Hingorani and L.Guygi, IEEE Press. Indian  

Edition is available:--Standard Publications 

 

Reference Books : 

1. Sang.Y.H and John.A.T, “Flexible AC Transmission systems” IEEE Press (2006). 

2. HVDC & FACTS Controllers: applications of static converters in power systems- Vijay 

K.Sood- Springer publishers 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB. CODE: EE2T0419 L P C 

SUB.TITLE: HYBRID ELECTRIC VEHICLES 
(ELECTIVE-III) 

4 0 3 

 

Learning Objectives: 

 To present a comprehensive overview of Electric and Hybrid Electric Vehicles 

 To study the drive-train concept of electric vehicle 

 To study the sizing of system components 

 To study various communication protocols and technologies used in vehicle networks 

 

Unit-1 Introduction to Hybrid Electric Vehicles: 

History of hybrid and electric vehicles, social and environmental importance of hybrid and 

electric Vehicles, impact of modern drive-trains on energy supplies. Conventional Vehicles: 

Basics of vehicle performance, vehicle power source characterization, transmission 

characteristics, mathematical models to describe vehicle performance, merits of hybrid EV 

systems. 

Unit 2 Hybrid Electric Drive-trains: 

Basic concept of hybrid traction introduction to various hybrid drive-train topologies, power 

flow control in hybrid drive-train topologies, fuel efficiency analysis 

Unit-3 Electric Propulsion unit: 

Introduction to electric components used in hybrid and electric vehicles, Configuration and 
control of DC Motor drives, Configuration and control of Induction Motor drives 

Unit-4 Energy Storage and sizing the drive system: 

Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based 

energy storage and its analysis, Fuel Cell based energy storage and its analysis, Hybridization of 

different energy storage devices. Matching the electric machine and the Sizing the drive system: 

Matching the electric machine and the internal combustion engine (ICE), Sizing the propulsion 

motor, sizing the power electronics, selecting the energy storage technology. 

Unit-5 

Communications, supporting subsystems: In vehicle networks- CAN, Energy Management 

Strategies: Introduction to energy management strategies used in hybrid and electric vehicles, 

classification of different energy management strategies, comparison of different energy 

management strategies 

 

Course outcome 

The students will be able to 

 Choose a suitable drive scheme for developing an electric hybrid vehicle depending on 

resources 

 Design and develop basic schemes of electric vehicles and hybrid electric vehicles 



 Choose proper energy storage systems for vehicle applications 

 Identify various communication protocols and technologies used in vehicle networks 

 

Text Books 

1. Electric and Hybrid Vehicles: Design Fundamentals, Iqbal Hussein, 2
nd

 Edition, CRC 

Press. 

2. Hybrid Electric Vehicles: Principles and Applications with Practical Perspectives, Chris 

Mi, M. Abul Masrur, 2
nd

 Edition, 2017, Wiley Publishers. 

Reference Books 

1. Electric Vehicle Technology Explained, James Larminie, John Lowry, Wiley 2003. 

2. Hybrid Electric and Fuel Cell Vehicles: Fundamentals, Theory and Design by Mehrdad 

Ehsani, Yimi Gao, Sebastian E. Gay, Ali Emadi, Modern Electric, CRC Press, 2004. 

3. Electric and Hybrid Vehicles, Tom Denton, Routledge, Taylor and Francis group. 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mi%2C%2BChris
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mi%2C%2BChris
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mi%2C%2BChris
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mi%2C%2BChris
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Masrur%2C%2BM%2BAbul


BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB.CODE: EE2T0519 L P C 

SUB. TITLE: MODERN CONTROL THEORY 

(ELECTIVE-III) 
4 0 3 

 

Learning Objectives: 

● To facilitate the evolution of state variable approach for the analysis of control systems. 

● To examine the importance of controllability and observability in modern control 

engineering. 

● To enable students to analyze various types of nonlinearities & construction of trajectories 

using describing functions and phase plane analysis. 

● To study the analysis of stability and instability of continuous time invariant system 

 

Unit –1: State Variable Analysis 

The concept of state – State Equations for Dynamic systems – State diagram - Linear Continuous 

time model for physical systems – Existence and Uniqueness of Solutions to Continuous – Time 

State Equations – Solutions – Linear Time Invariant Continuous – Time State Equations – State 

transition matrix and it‟s properties 

 

Unit – 2: State Variable Techniques 

General concept of Controllability - General concept of Observability Controllability tests for 

Continuous &Time Invariant systems - Observability tests for Continuous &Time Invariant 

systems - Controllability and Observability of state model in Jordan Canonical form - 

Controllability and Observability Canonical forms of State model – State feedback controller 

design through pole assignment 

Unit – 3: Non Linear Systems – I 

Introduction – Non Linear Systems – Types of Non – Linearities – Saturation – Dead – Zone – 

Backlash – Jump Phenomenon etc; - Singular Points .Introduction to Linearization of nonlinear 

systems, properties of Non Linear Systems – Describing function – describing function analysis 

of nonlinear systems- Stability analysis of Non – Linear systems through describing functions. 

Unit – 4: Non Linear Systems – II 

Introduction to phase – plane analysis, Method of Isoclines for Constructing Trajectories, 
singular points, phase – plane analysis of nonlinear control systems. 

 

Unit – 5: Stability Analysis 

Stability in the sense of Lyapunov, Lyapunov‟s stability and Lyapunov‟s instability theorems – 

Stability Analysis of the Linear Continuous time invariant systems by Lyapunov second method- 

Generation of Lyapunov functions – Variable gradient method – Krasooviski‟s method. 

Course Outcomes: 

After completion of this course the students will be able to: 

● Understanding the state variable approach is suitable for higher order. 



● To analyze the concepts of controllability and observability. 

● To analyze the various non-linearities through describing functions and phase plane 

analysis. 

● Typical issues of stability and instability of continuous time invariant systems. 
 

TEXT BOOKS: 

1. M. Gopal, Modern Control System Theory by – New Age International – 1984. 

2. Ogata. K, Modern Control Engineering by– Prentice Hall – 1997. 

3. N K Sinha, Control Systems– New Age International – 3rd edition. 

 

 

Reference Books: 

1. Donald E. Kirk, Optimal Control Theory an Introduction, Prentice – Hall Network series 
– First edition. 

2. Nonlinear systems, Hassan K. Klalil, Prentice Hall, 1996 

3. Modern control systems, Richard C. Dorf and Robert H. Bishop, 11
th

 Edition, Pearson 

Edu, India, 2009 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB.CODE: EE2T0619 L P C 

SUB. TITLE: PROGRAMMABLE LOGIC CONTROLLERS 

AND APPLICATIONS (ELECTIVE-IV) 
4 0 3 

 

 

Learning Objectives: 

● To have knowledge on PLC. 

● To acquire the knowledge on programming of PLC. 

● To understand different PLC registers and their description. 

● To have knowledge on data handling functions of PLC. 

● To know how to handle analog signal and converting of A/D in PLC. 

 

Unit 1: 

PLC Basics: PLC system, I/O modules and interfacing, CPU processor, programming 
equipment, programming formats, construction of PLC ladder diagrams, devices connected to 

I/O modules. 

 

Unit 2: 

PLC Programming: Input instructions, outputs, operational procedures, programming 
examples using contacts and coils. Digital logic gates, programming in the Boolean algebra 

system, conversion examples. Ladder diagrams and sequence listings, ladder diagram 

construction and flow chart for spray process system. 

 

Unit 3: 

PLC Registers: Characteristics of Registers, module addressing, holding registers, input 

registers,output registers. PLC Functions: Timer functions and Industrial applications, counters, 

counter function industrial applications, Arithmetic functions, Number comparison functions, 

number conversion functions 

 

Unit 4: 

Data Handling functions: SKIP, Master control Relay, Jump, Move, FIFO, FAL, ONS, CLR and 

Sweep functions and their applications. Bit Pattern and changing a bit shift register, sequence 

functions and applications, controlling of two axis and three axis Robots with PLC, Matrix 

functions. 

 

Unit 5: 

Analog PLC operation: Analog modules and systems, Analog signal processing, multi bit data 

processing, analog output application examples, PID principles, position indicator with PID 

control, PID modules, PID tuning, PID functions. 



Course Outcomes: 

After completion of this course the students will be able to: 

• Understand the PLCs and their I/O modules. 

• Develop control algorithms to PLC using ladder logic etc. 

• Manage PLC registers for effective utilization in different applications. 

• Handle data functions and control of two axis and their axis robots with PLC. 

• Design PID controller with PLC. 

 

Text Books: 

 
1. Programmable Logic Controllers – Principle and Applications by John W. Webb and 

Ronald A. Reiss, Fifth Edition, PHI 

2. Programmable Logic Controllers – Programming Method and Applications by JR. 
Hackworth and F.D Hackworth Jr. – Pearson, 2004. 

 

Reference Books: 

 

1. Introduction to Programmable Logic Controllers- Gary Dunning-Cengage Learning. 

2. Programmable Logic Controllers –W.Bolton-Elsevier publisher 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB.CODE: EE2T0719 L P C 

SUB. TITLE: GENERATION & MEASUREMENTS 

OF HIGH VOLTAGES (ELECTIVE-IV) 
4 0 3 

 

Learning Objectives: 

● To study the numerical methods for analyzing electrostatic field problems. 

● To study the fundamental principles of generation of high voltage for testing. 

● To study the methods for measurement of high AC, DC and transient voltages. 

● To Study the measurement techniques for high AC, DC and impulse currents. 

 

Unit 1- Electrostatic fields and field stress control: 

Electric fields in homogeneous Isotropic materials and in multi dielectric media-Simple 

configurations-field stress control. Methods of computing electrostatic fields-conductive 

analogues-Impedance networks Numerical techniques- finite difference method-finite element 

method and charge simulation method. 

 

Unit 2-Generation of High AC & DC Voltages: 

Direct Voltages: AC to DC conversion methods electrostatic generators-Cascaded Voltage 

Multipliers. Alternating Voltages: Testing transformers-Resonant circuits and their applications, 

Tesla coil. 

 

Unit 3-Generation of Impulse Voltages : 

Impulse voltage specifications-Impulse generations circuits-Operation, construction and design 

of Impulse generators-Generation of switching and long duration impulses. 

Impulse Currents : Generation of High impulse currents and high current pulse 

 

Unit 4- Measurement of High AC & DC Voltages : 

Measurement of High D.C. Voltages : Series resistance meters, voltage dividers and generating 

voltmeters. 

Measurement of High A.C. Voltages : Series impedance meters electrostatic voltmeters potential 

transformers and CVTS-voltage dividers and their applications. 

 

Unit 5-Measurement of Peak Voltages : 

Sphere gaps, uniform field gaps, rod gaps.Chubb- Fortesque methods. Passive and active 

rectifier circuits for voltage dividers. 

Measurement of Impulse Voltages : Voltage dividers and impulse measuring systems- 

generalized voltage measuring circuits-transfer characteristics of measuring circuits-L.V. Arms 

for voltage dividers-compensated dividers. 

Measurement of Impulse Currents : Resistive shunts-current transformers-Hall Generators and 

Faraday generators and their applications-Impulse Oscilloscopes. 



Course Outcomes: 

After completion of this course the students will be able to: 

● Understand numerical computation of electrostatic problems. 

● Understand the techniques of generation of high AC, DC and transient voltages. 

● Measure high AC, DC and transient voltages. 

● Measure high AC, DC and transient currents. 

 

Text Books: 

1. High Voltage Engineering – by E.Kuffel and W.S.Zaengl. Pergaman press Oxford, 1984. 

2. High Voltage Engineering – by M.S.Naidu and V.Kamaraju, Mc.Graw-Hill Books Co., 

New Delhi, 2nd edition, 1995. 

Reference Books : 

1. High Voltage Technology – LL Alston, Oxford University Press 1968. 

2. High Voltage Measuring Techniques – A. Schwab MIT Press, Cambridge,USA, 1972. 

3. Relevant I.S. and IEC Specifications. 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB. CODE: EE2T0819 L P C 

SUB.TITLE: SMART GRID TECHNOLOGIES 

(ELECTIVE –IV) 
4 0 3 

 

Learning Objectives: 

● To understand concept of smart grid and developments on smart grid. 
● To understand smart grid technologies and application of smart grid concept in hybrid 

electric vehicles etc. 

● To have knowledge on smart substations, feeder automation and application for 

monitoring and protection. 

● To have knowledge on micro grids and distributed energy systems. 
● To know power quality aspects in smart grid. 

Unit 1 

Introduction to Smart Grid: Evolution of Electric Grid, Concept of Smart Grid, Definitions, 

Need of Smart Grid, Functions of Smart Grid, Opportunities & Barriers of Smart Grid, 

Difference between conventional & smart grid, Concept of Resilient &Self Healing Grid, Present 

development & International policies on Smart Grid. Case study of Smart Grid. 

Unit 2 

Smart Grid Technologies: Part 1: Introduction to Smart Meters, Real Time Prizing, Smart 

Appliances, Automatic Meter Reading(AMR), Outage Management System(OMS), Plug in 

Hybrid Electric Vehicles(PHEV), Vehicle to Grid, Smart Sensors, Home & Building 

Automation, Phase Shifting Transformers. 

Unit 3 

Smart Grid Technologies: Part 2: Smart Substations, Substation Automation, Feeder 

Automation. Geographic Information System(GIS), Intelligent Electronic Devices(IED) & their 

application for monitoring & protection, Smart storage like Battery, SMES, Pumped Hydro, 

Compressed Air Energy Storage, Wide Area Measurement System(WAMS),  Phase 

Measurement Unit(PMU). 

 

Unit 4 

Microgrids and Distributed Energy Resources: Concept of micro grid, need & applications of 

microgrid, formation of microgrid, Issues of interconnection, protection & control of microgrid. 

Plastic & Organic solar cells, Thin film solar cells, Variable speed wind generators, fuelcells, 

microturbines, Captive power plants, Integration of renewable energy sources. 

 

Unit 5 

Power Quality Management in Smart Grid: Power Quality & EMC in Smart Grid, Power 

Quality issues of Grid connected Renewable Energy Sources, Power Quality Conditioners for 

Smart Grid, Web based Power Quality monitoring, Power Quality Audit. 

Information and Communication Technology for Smart Grid: Advanced Metering 

Infrastructure (AMI), Home Area Network (HAN), Neighborhood Area Network (NAN), Wide 

Area Network (WAN) 



Course Outcomes: 

After completion of this course the students will be able to: 
● Understand smart grids and analyse the smart grid policies and developments in smart 

grids. 

● Develop concepts of smart grid technologies in hybrid electrical vehicles etc. 

● Understand smart substations, feeder automation, GIS etc. 

● Analyse micro grids and distributed generation systems. 

● Analyse the effect of power quality in smart grid and to understand latest  developments 

in ICT for smart grid. 

Text Books: 

1. Ali Keyhani, Mohammad N. Marwali, Min Dai “Integration of Green and Renewable 
Energy in Electric Power Systems”, Wiley. 

2. Clark   W. Gellings, “The Smart  Grid: Enabling Energy  Efficiency and 
Demand Response”,CRC Press 

3. JanakaEkanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko 

Yokoyama,“Smart Grid: Technology and Applications”, Wiley 

4. Jean Claude Sabonnadière, NouredineHadjsaïd, “Smart Grids”, Wiley Blackwell 19 

5. Peter S. Fox Penner, “Smart Power: Climate Changes, the Smart Grid, and the Future of 

Electric Utilities”, Island Press; 1 edition 8 Jun 2010 

6. S. Chowdhury, S. P. Chowdhury, P. Crossley, “Microgrids and Active Distribution 

Networks.” Institution of Engineering and Technology, 30 Jun 2009 

7. Stuart Borlase, “Smart Grids (Power Engineering)”, CRC Press 
8. Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving 

Sustainability: 1”, Artech House Publishers July 2011 

9. James Northcote, Green, Robert G. Wilson “Control and Automation of Electric Power 
Distribution Systems (Power Engineering)”, CRC Press 

 

Reference Books: 

1. MladenKezunovic, Mark G. Adamiak, Alexander P. Apostolov, Jeffrey George Gilbert 

“Substation Automation (Power Electronics and Power Systems)”, Springer. 

2. R. C. Dugan, Mark F. McGranghan, Surya Santoso, H. Wayne Beaty, “Electrical Power 
System Quality”, 2nd Edition, McGraw Hill Publication. 

3. Yang Xiao, “Communication and Networking in Smart Grids”, CRC Press 



BRANCH   : EPE I YEAR – II SEMESTER REGULATION: R19 

SUB. CODE: EE2P0119 L P C 

SUB.TITLE: POWER SYSTEM SIMULATION 
LABORATORY 

0 4 2 

 

 

Learning Objectives: 

● To understand the modeling of various aspects of Power System analysis and 

develop the MATLAB programming. 

List of Experiments: 

 

1. Formation of Y- Bus by Direct-Inspection Method. 

2. Load Flow Solution Using Gauss Siedel Method 

3. Load Flow Solution Using Newton Raphson Method 

4. Load Flow Solution Using Fast Decoupled Method 

5. Formation of Z-Bus by Z-bus building algorithm 

6. Symmetrical Fault analysis using Z-bus 

7. Unsymmetrical Fault analysis using Z-bus 

8. Economic Load Dispatch with & without transmission losses 

9. Transient Stability Analysis Using Point By Point Method 

10. Load Frequency Control of Single Area Control & Two Area Control system with and 

without controllers. 

11. ABCD parameters: Formation for symmetric II/I configuration.  Verification  of  AD-  

BC=1 Determination of coefficient and regulation. 

12. To determine fault currents and voltages in a single transmission line systems with star- 

delta transformers at a specified location for SLGF, DLGF. 

13. Optimal Generator Scheduling for Thermal power plants. 
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Learning Objectives: 

● To get hands on experience on various power semiconductor devices, converter circuits 

and drives through experimentation. 

● Design and simulate various power electronic circuits in MATLAB software. 

 

List of Experiments : 

1. Time domain response Of Series RLC Circuit with different pulses 

2. 3-Phase Bridge converter by considering source inductance with R and RL loads 

3. 1-Phase Half And Full Wave Ac Voltage Controller With R Load 

4. State Space To Transfer Function 

5. Transfer Function To State space 

6. Simulate Buck And Boost Converter With Open Loop Operation 

7. Simulate Cuk And Fm Back Converter With Open Loop Operation 

8. Simulate Z-Source Inverter 

9. Simulate 3 Level And 5 Level Multilevel Inverter 

10. Simulate Static Voltage Compensator 
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Learning Objectives: 

Students will be able to: 

 Review existing evidence on the review topic to inform programme design and policy 

making undertaken by the DfID, other agencies and researchers. 

 Identify critical evidence gaps to guide the development. 

Syllabus 

Unit-1 

Introduction and Methodology: 

Aims and rationale, Policy background, Conceptual framework and Terminology.Theories of 

learning, Curriculum, Teacher education. Conceptual framework, Research questions.Overview 

of methodology and Searching 

 

Unit-2 

Thematic overview: Pedagogical practices are being used by teachers in formal and informal 
classrooms in developing countries.Curriculum, Teacher education. 

 

Unit-3 

Evidence on the effectiveness of pedagogical practices. Methodology for the in depth stage: 

quality assessment of included studies.How can teacher education (curriculum and practicum) 

and the school curriculum and guidance materials best support effective pedagogy? 

Theory of change.Strength and nature of the body of evidence for effective pedagogical 

practices. Pedagogic theory and pedagogical approaches. Teachers‟ attitudes and beliefs and 

Pedagogic strategies. 

 

Unit-4 

Professional development: alignment with classroom practices and followup Support. Peer 

support.Support from the head teacher and the community. Curriculum and assessment. Barriers 

to learning: limited resources and large class sizes 

 

Unit-5 

Research gaps and future directions 

Research design Contexts Pedagogy Teacher education Curriculum and assessment 

Dissemination and research impact. 



Course Outcomes: 

Students will be able to understand: 

 What pedagogical practices are being used by teachers in formal and informal classrooms 

in developing countries? 

 What is the evidence on the effectiveness of these pedagogical practices, in what 
conditions, and with what population of learners? 

 How can teacher education (curriculum and practicum) and the school curriculum and 
guidance materials best support effective pedagogy? 

 

Suggested Reading: 

1. Ackers J, Hardman F (2001) Classroom interaction in Kenyan primary schools, Compare, 

31 (2):245-261. 

2. Agrawal M (2004) Curricular reform in schools: The importance of evaluation, Journal of 

Curriculum Studies, 36 (3): 361-379. 

3. Akyeampong K (2003) Teacher training in Ghana - does it count? Multi-site teacher 

education research project (MUSTER) country report 1. London: DFID. 

4. Akyeampong K, Lussier K, Pryor J, Westbrook J (2013) Improving teaching and learning 

of basic maths and reading in Africa: Does teacher preparation count? International 

Journal Educational Development, 33 (3): 272–282. 

5. Alexander RJ (2001) Culture and pedagogy: International comparisons in primary 

education.Oxford and Boston: Blackwell. 

6. Chavan M (2003) Read India: A mass scale, rapid, „learning to read‟ campaign. 

7. www.pratham.org/images/resource%20working%20paper%202.pdf. 

http://www.pratham.org/images/resource%20working%20paper%202.pdf


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


