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OBE Based Curriculum

Semester 1
APPLIED MATHEMATICS-I
Contact Hours:	Credit Hours:
Theory =   48                                                                                                 Theory   =    3.0
Practical = 0                                                                                                   Practical =   0
Total      = 48                                                                                                  Total      =    3.0
      --------------------------------------------------------------------------------------

Prerequisites:  None

	Sr. No.
	CLO
	
	
	
	Domain
	Taxonomy level
	PLO

	1.
	Identify complex number systems, complex functions and integrals of complex functions
	Cognitive
	C1
	PLO-1

	
	
	
	
	

	   2.
	Illustrate how to solve a system of linear equations that appears in different engineering technology programs.
	
	Cognitive
	C2
	PLO-1

	
	
	
	
	
	

	3.
	Apply derivatives and integrals for solving different problems arising in engineering technology sciences.
	
	Cognitive
	C3
	PLO-1

	
	
	
	
	
	
	
	

	RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
	
	

	The course is designed so that students will achieve the following PLOs:
	



	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Course Outline:

Complex numbers, Argand diagram, De Moivre‟s theorem, hyperbolic and inverse hyperbolic functions. Algebra of vectors and matrices, systems of linear equations. Derivative as slope, as rate of change (graphical representation). Extreme values, tangents and normals, curvature and radius of curvature. Differentiation as approximation. Partial derivatives and their application to extreme values and approximation. Integration by substitution and by parts, integration and definite integration as area under curve (graphical representation). Reduction formulae. Double integration and its applications. Polar and Cartesian coordinates, polar curves, radius of curvature, cycloid, hypocycloid, epicycloids and involutes of a circle. 

Assessment (Theory)
Assignments
Quizzes
Mid Term
Final

Recommended Books: 
1. Calculus and analytical Geometry, 11th Edition By Thomas Finney John Wiley & Sons. 
2. Advanced Engineering Mathematics 5th Edition By C. R. Wylie McGraw-Hill Education. 
3. Advanced Engineering Mathematics, 8th Edition By HTErwin Kreyszig TH John Wiley & Sons.

Introduction to Computing

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical = 48
	Practical = 1.0

	Total
	= 70
	
	Total
	= 3.0

	--------------------------------------------------------------------------------------
	
	

	Prerequisites: None
	
	
	



SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Identify   the   components   of   a   computer   system,
	C
	3
	1

	
	demonstrate   basic   proficiency   in   computer   and
	
	
	

	
	commonly used computer applications
	
	
	

	2.
	Explain   the   fundamentals   of   operating   systems,
	C
	2
	1

	
	databases, computer networks and internet.
	
	
	

	3.
	Ability  to  write,  debug  and  execute  programs  in  C
	C
	3
	1

	
	language.
	
	
	



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	





Course outline:
Basic computer and network organization. Introduction to operating systems. Introduction to word processing, spreadsheets and presentation softwares. Introduction to mathematical software such as MATLAB. Program, languages, and compilation process Development of flowchart and corresponding pseudo codes. Introduction to simple program coding in C language, executing and debugging involving input / output.

Practical:
[bookmark: page71]Demonstration of computer and networking hardware and peripherals. Operating system (linux, windows etc) and application software installation (open office, MATLAB etc). Use of word processing, spread sheet and presentation software such as open office, latex etc.

Solution of simple mathematical problems using MATLAB. Simple projects involving input/output using Arduino, Raspberry-Pi etc.

Assessment (Theory)
Assignments

Quizzes
Mid Term

Final

Assessment (Lab)

Weekly lab reports
Viva voce

Project work

Text and Reference books:
i. Peter Norton's Introduction to Computers.
ii. Internet Resources

ENGINEERING DRAWING

	Contact Hours:
	
	Credit Hours:
	

	Theory
	=16
	
	Theory
	= 1.0

	Practical = 96
	
	Practical = 2.0

	Total
	= 112
	
	Total
	= 1.0



------------------------------------------------------------------------------------------------------------
SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Ability to draw basic drawing objects
	Psychomotor
	3
	5

	2.
	Ability to read basic engineering drawing
	Cognitive
	3
	1

	3
	Apply engineering drawing skills using Auto CAD tool.
	Psychomotor
	2
	5



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	[bookmark: _Hlk27474257]1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Course outline:

Types of lines and usage, dimensioning, orthographic first angle projection, orthographic third angle projection, introduction to computer aided drawing, isometric projection, sectional drawing and assembly drawing. Reading and preparing electrical engineering drawings such as wiring diagram, power system layout diagram, PCB drawing etc

Teaching Methodology
Lab instructions/Lecturing Lab Assignments

Assessment (Lab)
Weekly lab reports

Viva voce
Project work
[bookmark: page87]
Recommended Books:

1. Shawna Lockhart, “Tutorial Guide to AutoCAD”, Prentice Hall.

1. A. C. Parkinson, "First Year Engineering Drawing".

1. N.D. Bhatt, Engineering Drawing.

LINEAR CIRCUIT ANALYSIS
	Contact Hours:
	
	Credit Hours:
	

	Theory
	=32
	
	
	Theory
	= 2.0

	Practical = 48
	Practical = 1.0

	Total
	= 70
	
	
	Total
	= 4.0

	--------------------------------------------------------------------------------------
	
	

	Pre-requisite: None
	
	
	

	
	
	
	
	
	
	



SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Apply circuit reduction techniques such as series, parallel
	Cognitive
	3
	1

	
	and source conversions and circuit solving techniques
	
	
	

	
	like Mesh and Node Analysis to analyze for steady state
	
	
	

	
	solutions for both sinusoidal AC and DC.
	
	
	

	2.
	Apply Thevenin theorem, Norton theorem and maximum power transfer theorem
	Cognitive
	3
	1

	3.
	Apply phasor techniques for the solution of steady state
	Cognitive
	3
	1

	
	AC response including voltage, current, power and
	
	
	

	
	power factor.
	
	
	

	4
	Conduct experiments in laboratory in order to interpret
	Psychomotor
	2
	4

	
	experimental data and observe its conformance with
	
	
	

	
	analyzed results of circuits.
	
	
	



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Course outline:

Electric quantities, electric signals, electric circuits
Kirchhoff's laws, circuit elements. Resistance, series parallel combination, voltage and current dividers, resistive bridges

Nodal analysis, loop analysis, linearity and superposition, source transformation, one ports, circuit theorems, power calculations. dependent sources, circuit analysis with dependent sources

	Thevenin‟s, Norton, Reciprocity and Maximum Power Transfer Theorems with
resistive Networks and DC Sources 


[bookmark: page76]apacitance, inductance (including mutual inductance), natural response of RC and RL circuits. Response to DC forcing function

AC fundamentals; RMS or effective, average and maximum values of current & voltage for sinusoidal signal wave forms.


Lab Work Outline:

Learn the use of basic instruments in electrical engineering such as function generators, power supplies, oscilloscopes. Design and implement circuits using R, RL and RC and verify the node voltages and loop currents using instruments. Verify Circuit-theorems using lab instruments. Verify circuit transformations using lab instruments. Complex Engineering Technology Problem 

Teaching Methodology
Lecturing

Written Assignments Web resources

Assessment (Theory)

Assignments
Quizzes

Mid Term
Final

Assessment (Lab)

Weekly lab reports
Viva voce

Project work

Recommended books:

1. S. Franco, "Electric Circuits Fundamentals", Oxford University Press, (Latest Edition).

2. R E Thomas, A J Rosa and G J Toussaint, "The Analysis and Design of Linear Circuits" John Wiley, 6th Edition, 2009

3. C Alexander and M Sadiku, "Fundamentals of Electric Circuits", McGraw- Hill, 4th Edition, 2008

4. J D Irwin and R M Nelms, "Basic Engineering Circuit Analysis", Wiley, 9th Edition, 2008

5. W Hayt, J Kemmerly and S Durbin, "Engineering Circuit Analysis", McGraw- Hill, 7th Edition, 2007.


Semester 2


Applied Mathematics II


	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =
	0
	
	Practical =
	0.0

	Total
	=
	48
	
	Total
	=
	3.0

	
	
	--------------------------------------------------------------------------------------
	



SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Comprehend the fundamental concepts of differential
	Cognitive
	C2
	PLO-1

	
	equations.
	
	
	

	2.
	Solve first and second order differential equations and
	Cognitive
	C3
	PLO-1

	
	partial differential equations using the concepts
	
	
	

	
	developed in the course.
	
	
	

	3.
	Apply the concepts of ordinary derivatives and partial
	Cognitive
	C3
	PLO-1

	
	derivatives for modeling of physical systems.
	
	
	



	RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
	
	

	The course is designed so that students will achieve the following PLOs:
	



	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Course outline:
First Order Differential Equations

Variables separable forms, Homogenous equations,

Non-homogenous equations, Exact equations,

Linear equations,

Solution by substitutions,

Applications of First Order DE’s

Modeling with the first order differential equations Orthogonal trajectories

Population dynamics

Applications of linear equations

Applications of non-linear equations
Introduction and preliminary theory,
Initial-value and boundary-value problems,

Homogenous and non-homogenous equations, Method of undetermined coefficients,

Method of variation of parameters, Power series solution
Spring mass problems, RLC Circuit
Basic concepts, Vibrating string, Wave equation,
Separation of variables,

Heat equation solution by separation of variables


Recommended books:
Advanced Engineering Mathematics by Erwin Kreyszig, 10th Ed. Willey 2014. ISBN 978-0-470-91361-1.

WORKSHOP TECHNOLOGY

	Contact Hours:
	
	Credit Hours:
	

	Theory
	=00
	
	Theory
	= 0.0

	Practical = 48
	
	Practical = 1.0

	Total
	= 48
	
	Total
	= 1.0

	--------------------------------------------------------------------------------------
	
	



SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	ACQUIRE the basic knowledge of Electric circuit, its
	Cognitive
	1
	1

	
	components. Electrical Power System, process of
	
	
	

	
	Electrical power Generation, Transmission and
	
	
	

	
	Distribution.
	
	
	

	2.
	To Explain Electrification System, how to get Electric
	Cognitive
	2
	2

	
	supply both single and three phase from the
	
	
	

	
	Transformer, its protection.
	
	
	

	3.
	ACQUIRE the basic knowledge about Electric Shocks,
	Cognitive
	1
	1

	
	types and its effects on the human body. First Aid
	
	
	

	
	procedures.
	
	
	

	4.
	To Solve simple electric wiring circuits for
	Cognitive
	2
	2

	
	electrification of buildings, Selection of different
	
	
	

	
	components.
	
	
	



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Course Outline:

[bookmark: page80]Introduction to various technical facilities in the workshop including mechanical and electrical equipment. Concepts in electrical safety, safety regulations, earthing concepts, electric shocks and treatment. Use of tools used by electricians, wiring regulations, types of cables and electric accessories including switches, plugs, circuit breakers, fuses etc., symbols for electrical wiring schematics e.g. switches, lamps, sockets etc., drawing and practice in simple house wring and testing methods, wiring schemes of two-way and three-way circuits and ringing circuits, voltage and current measurements. Electric soldering and soldering tools; soldering methods and skills, PCB designing, transferring a circuit to PCB, etching, drilling and soldering component on PCB testing.

Teaching Methodology

Lab instructions/Lecturing Class Assignments

Assessment (Lab)

Weekly lab reports
Viva voce

Project work

Recommended Books:

1. Choudhury, "Elements of Workshop Technology", Vol. 1, MPP.

1. Chapman, "Workshop Technology", Part-I,II,III, CBS.

[bookmark: _Hlk27216015]ELECTRICAL MACHINES-1
       Contact Hours:	Credit Hours:
Theory =   32                                                                                                 Theory   = 2.0
Practical = 48	Practical =1.0
Total	= 80	Total      = 3.0
      --------------------------------------------------------------------------------------

Prerequisites:  AC Circuit Analysis

        SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Apply the concepts of magnetic fields to analyze magnetic circuits and principle of operation of a transformer, and compute various parameters of
transformer.
	Cognitive
	3
	1

	2.
	Compute the various parameters of DC generators and motors, their equivalent circuits, the relationships
between speed, power, torque, and applications.
	Cognitive
	3
	2

	3.
	Perform experiments in a laboratory enabling the students to gain insight into the functioning of transformers and dc machines.
	Psychomotor
	2
	5




RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	[bookmark: _Hlk27216359]1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	


      

      Objectives: 
       To comprehend students about construction and working principles of DC machines and     Transformers.

        Course Outline:
ELECTROMAGNETIC INDUCTION AND BASIC CONCEPTS IN ROTATING MACHINES:  Introduction to magnetic circuits, magnetically induced e.m.f. and force, AC operation of magnetic circuits, Hysteresis and Eddy current losses. Magnetic fields in rotating machines, generated voltages, torque.

TRANSFORMERS: Principle of operation, constructional features of single and three phase transformers, EMF equation, transformer on no-load and load, three phase transformer connections, auto-transformers.

       DC GENERATORS: Constructional features and principle of operation, EMF equation, excitation types, load and no-load characteristics, commutation, armature reaction.
DC MOTORS: Principle of operation, back e.m.f., torque equation, types of DC motors, speed-torque characteristics, speed control, applications.



Lab Outline:
1. Running of DC motor as generator action.
2. Speed control of DC motor by armature control.
3. Speed control of DC motor by field control.
4. No load saturation characteristics of separately excited DC generator.
5. Speed/voltage characteristics of self-excited DC generator.
6. Speed/torque characteristics of DC motor.
7. Determination of BHP of motor by brake test.
       8. Determination of torque and efficiency by dynamo meter.
9. Regenerative or Hopkinson’s test.
10. Determination of efficiency of a single-phase transformer by open and short circuit tests.

 Recommended books:

1. Stephen J. Chapman. Electrical Machinery Fundamentals
2. B.L Theraja. Electrical Technology

[bookmark: _Hlk27215770]Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work



POWER GENERATION SYSTEMS
Contact Hours:	Credit Hours:
Theory =   32	Theory   = 2.0
Practical = 00	Practical = 0.0
Total	= 32	Total      =   2.0
                    --------------------------------------------------------------------------------------
      SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	Sr.
No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	To understand basic operation of different types of power plants
	Cognitive
	1
	1

	2.
	Selection of power plants based on the site, cost and performance
	Cognitive
	2
	1



       RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
To familiarize students with conventional and non-conventional methods for Electrical Power Generation.

Course Outline:
Conventional and non-conventional sources of energy, various types of plants and their efficiencies. 
 Hydroelectric power plant: Site selection, plant layout, types of dams and turbines.
Thermal power plant: Site selection, plant layout, steam and gas turbines; flue gas, coal and ash flow diagrams.  
Nuclear power plant: Basic theory of nuclear energy, reactors, shielding, generating station layout, safety and health hazards Electrical Power Generation Through PV Cells

Recommended Books:
1. S. L. Uppal, Electric Power
2. Soni, Gupta, A course in Electrical Power


Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final



Semester 3


AC CIRCUIT ANALYSIS

       Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Analyze AC circuits in time domain and frequency domain.
	Cognitive
	4
	1

	2.
	Analyze balanced three phase systems
	Cognitive
	4
	2

	3.
	Use simple electric circuit models to examine
the behavior of complex networks.
	Cognitive
	3
	3

	4
	Construct circuits on breadboards and perform electrical measurements and analyze using modern engineering
tools.
	Psychomotor
	2
	5



       RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	[bookmark: _Hlk27216414]1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Objectives: To enable the students to learn advanced circuits solving skills 
 
Course Outline: 
A.C. FUNDAMENTALS: Sinusoidal wave form, Cycle, Time period, RMS, average and maximum values of sinusoidal current and voltage. Solution of simple RL, RC and RLC circuits using instantaneous values of currents and voltages 
 
AC CIRCUIT ANALYSIS: Loop Analysis of AC Networks and nodal analysis of AC Networks, Transients in RL, RC and RLC circuits.  
AC NETWORK THEOREMS: Superposition, Thevenin’s, Norton’s, Reciprocity and Maximum Power Transfer Theorems with AC sources 
POLY-PHASE CIRCUITS: Introduction to three Phase system. Star and Delta connections and Transformation. Voltage, Current and Power calculations for three phase loads, Power Factor, causes of low Power Factor, Power Factor improvement.
ELECTRIC FILTERS: RC low pass and high pass filter circuits, band pass and band stop filters. 
 
Lab Outline: 
1. Draw a Sine Wave for Single Loop Generator 
2. Measurement of Vpp, Vp and RMS value of a sinusoidal Voltage with Oscilloscope 
3. Study of Phase displacement between sinusoidal voltage and current using oscilloscope.  
4. Observe variation of impedance and current in RLC series circuit with changes in frequency. 5. Study and observe transient response of R L, RC & RLC circuits with the help of oscilloscope.
6. Demonstration of Superposition Theorem with AC sources.  
7. Demonstration of Thevenin’s Theorem with AC sources
8. Demonstration of Reciprocity Theorem with AC sources 
9. Determine active and reactive power for single phase circuits.  
10. Determine active and reactive power for three phase circuits 
11. Determine Power factor of an inductive Load by Voltmeter, Ammeter and Wattmeter Method. 
12. Determine Power factor of a Capacitive Load by Voltmeter, Ammeter and Wattmeter Method. 
13. Study of Star and Delta connection   
14. Demonstration of RC low pass filter circuits. 
15. Demonstration of RC high pass filter circuits.  
 
Recommended Books: 
1. Boylested, Introductory Circuit Analysis.
2. Floyd, Circuit Analysis  
3. W. Hayt, Engineering of Circuit Analysis  
4. K. Y. Tang, Circuit Analysis 


[bookmark: _Hlk27216471]Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work






DIGITAL ELECTRONICS

Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
                      -------------------------------------------------------------------------------------- 
       SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	PERFORM gate level minimization using K-map and combinational logic by employing analysis and design procedure.
	Cognitive
	3
	1

	2.
	DERIVE equations from truth / state table in order to design synchronous sequential logic which includes latches, flip-flops and state reduction.
	Cognitive
	3
	1

	3.
	DESIGN a valid ALU using Verilog language and Xilinx ISE platform.
	Cognitive
	5
	3



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
This subject covers the basics of digital logic circuits and design. Through the basic understanding of Boolean Algebra and Number systems, it introduces the student to the fundamentals of combination logic design and then to sequential circuits (both synchronous and asynchronous). Memory systems are also covered.   

 Course Outline:
 Number Systems, operations and codes. Digital Electronic Signals and Switching devices, Logic Gates, AND, OR, NOT, NAND, NOR, XOR, XNOR.  Boolean Algebra and Logic Simplification, Modular implementation of combinational logic circuits. Karnaugh maps & truth tables. Different logic families: TTL, Emitter Coupled Logic, NMOS, CMOS. Combinational logic circuits: adders, subtractors, comparator, encoder, decoder, multiplexer, de-multiplexer, A/D and D/A converter. Components of sequential circuits: Flip flops, their characteristics and transition tables for sequential circuit design, registers, counters, Multi-vibrators, Memories 
 
 
Lab Outline: 
1. Study the characteristics of a Transistor as a switch.
2. Construction of a NOT gate using TTL. 
3. Construction of AND and OR gates. 
4. Construction of NAND and NOR gates.
5. Construction of adder and comparator. 
6. Construction of Analog to Digital and Digital to Analog convertors. 
7. Study the operation and truth tables of SR, D, JK and T flip flops. 
8. Study and Construction of Adders and Sub tractor Circuit. 
9. Study of encoder/decoder circuits. 
10. Study of multiplexer/de-multiplexer circuits. 
11.Study and construction of digital counters 
 
Recommended Books: 
1. T. L. Floyd, Digital Fundamentals. 
2. M. M. Mano, Digital Circuits and Computer Logic. 
3. William Kleitz, Digital Electronics A Practical Approach 
4. Digital Computer Electronics by A.P. Malvino 


Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

[bookmark: _Hlk27129411]




Electronics

      Contact Hours:	Credit Hours:
Theory	=32	Theory = 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
--------------------------------------------------------------------------------------
     SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Describe and explain the basic construction, operation and characteristics of semiconductor devices
	Cognitive
	2
	1

	2.
	Apply the acquired knowledge to solve small scale circuits consisting of
semiconductor devices
	Cognitive
	3
	1

	3.
	Illustrate dc and ac response of small signal amplifier circuits using device
Models
	Cognitive
	3
	2



   RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
To enable the students to understand fundamentals of Electronic principles and devices. 
 
Course Outline: 
Semi-conductor Diodes: Conduction in Solids – Donors and acceptors, Impurities, Simple Diode Circuits, Biasing and applications. Rectifiers and power supplies, Diode clipper, Diode Clamper, diode multipliers, special purpose diodes, Zener diodes. Bipolar Junction (BJT) and field effect transistors (FET) – JFET, MOSFET, Construction, Biasing and working as amplifiers. Operational amplifiers and relevant circuits such as summer, integrator, differentiator etc. 
 
Lab Outline: 
1. Study and plot the characteristics of semiconductor diodes. 
2. Perform half-wave and full-wave rectification. 
3. DC non-regulated power supply. 
4. Regulated power supply using zener diode. 
5. Perform biasing of BJT and determine Q-point. 
6. Study and plot the characteristics of a BJT transistor for all configurations. 
7. Study and plot the characteristics of a junction field effect (JFET) and metal oxide field effort transistor (MOSFET). 
8. Study and observe the input / output parameters of operational amplifier. 
9. Use operational amplifier in inverting and non-inverting configuration. 
10. Use operational amplifier as summer, integrator and differentiator. 

Recommended Books: 
 1.   Paynter, “Introductory Electronics” 2. 
2.   Elder, R.L. Boylestod, “Electronics Devices and Circuit Theory” 
 A.P. Malvino, “Electronic Principals” (Latest Edition) 4. 
3.   Thomas Floyd, “Electronic Devices” (Latest Ed.) 

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work


ELECTROMAGNETIC FIELD

Contact Hours:	Credit Hours:
Theory = 32	Theory= 2.0
Practical = 0	Practical = 0
Total	= 32	Total= 2.0
--------------------------------------------------------------------------------------

Pre-requisite:  Applied Mathematics

    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Describe the basic vector algebra and calculus, orthonormal and non-orthonormal coordinate systems, introduces the concepts of gradients, divergence and curl operations.
	Cognitive
	2
	1

	2.
	Analyze the theory of electrostatics in general and apply them in various situations.
	Cognitive
	4
	1

	3.
	Analyze the theory of magnetostatics in general and apply them in various situations.
	Cognitive
	4
	1

	4
	Describe time dependent fields, coupled electric and magnetic field intensities are discussed in order to develop electromagnetic model.
	Cognitive
	2
	1



[bookmark: _Hlk27132293]      RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
Introduce the concepts and mathematical methods to understand and analyze electromagnetic fields and waves and their applications 
 
Course Outline: 
Vector Algebra: Scalar and vectors, unit vector, dot and cross products of vectors, position and distance vector, component of a vector Coordinate systems: Cartesian coordinates, circular cylindrical coordinates, spherical coordinates  
Vector calculus: Differential length, area and volume, line surface and volume integrals, del operator, gradient of a scalar, divergence of a vector and divergence theorem, curl of a vector and Stoke’s theorem, Laplacian of a scalar  Electrostatic Fields: Coulombs law and field intensity, Electric field due to charge distribution, Electric flux density, Gausses’ Law – Maxwell’s equation,  Electric potential, Electric dipole and flux lines, energy density in electrostatic fields.  
Electric field in material space: Properties of materials, convection and conduction currents, conductors, dielectric constants, continuity equation.
Magneto-static fields: Biot-Savart’s Law, Ampere’s circuit law, Maxwell’s equation, application of ampere’s law, magnetic flux density- Maxwell’s equation, Maxwell’s equation for static magnetic fields. Forces due to magnetic field, magnetic torque and moment Maxwell’s equations:  Faraday’s Law, transformer and motional electromotive forces, displacement current, Maxwell’s equations in final form. 
 
Recommended Books: 
1. Sadiku, Matthew N, “Elements of Electromagnetics”, Oxford University Press, ISBN: 0195103688, Latest Edition. 
2. William Hayt and John A. Buck, “Engineering Electromagnetics”, McGraw-Hill,ISBN: 0073104639, Latest

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

                          Communication Skills

Contact Hours:	Credit Hours:
Theory = 48	Theory=3.0
Practical = 0	Practical =0.0
Total	= 48	Total= 3.0
		--------------------------------------------------------------------------------------
    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Communicate effectively using intermediate-to- advanced level English.
	Affective
	A3
	PLO-10

	2.
	Participate in group discussions by attentive listening, questioning to clarify ideas, eliciting responses, or disagreeing in a constructive way.
	Affective
	A4
	PLO-10




       RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Course outline:
· Business Writing
· Seven Cs of Communication
· Business Writing Styles
· Business Memos
· Business Emails
· Tenders and Quotations
· Billing and Invoicing
· Common Writing Errors
· Useful Vocabulary and Phrases
· Personal Documents
· Oral Communication
· Verbal and non-verbal communication
· Conducting meetings
· Small group communication
· Taking minutes.
· Presentation skills
· Presentation strategies
· Defining the objective, scope and audience of the presentation
· Material gathering and material organization strategies
· Time management
· Opening and Concluding
· Use of audio-visual aids
· Delivery and presentation.
· Activities Involved
· Interactive session of the students for communication skills followed by assessment with defined rubrics.

Recommended Books:
1. Practical English Grammar by A. J. Thomson and A. V. Martinet. Fourth edition. Oxford       University Press. ISBN 978-0-19-431342-1.
2. Practical English Grammar Exercises 1 by A. J. Thomson and A. V. Martinet. Third edition. Oxford University Press. ISBN 978-0-19-431349-0.
3. A Practical Guide to Business Writing: Writing in English for Non-Native Speakers by Khaled Mohamed Al Maskari. Wiley. ISBN 978 1 118 41079 0
4. Writing. Intermediate by Marie-Chrisitine Boutin, Suzanne Brinand and Francoise Grellet. Oxford Supplementary Skills. Fourth Impression 1993. ISBN 019 4354057
5. The blue book of Grammar and Punctuation by Jane Straus, 11th Edition, 2014, John Willey, ISBN 978-1118785560 – 8

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final

Semester 4

ELECTRICAL MACHINES-II
Contact Hours:	Credit Hours:
Theory = 32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total    = 128	Total	= 4.0
--------------------------------------------------------------------------------------
Prerequisites: AC Circuit Analysis
       SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	 PLO

	1.
	Compute the various parameters of ac motors and generators, their equivalent circuits, rotating magnetic field, the induced voltage and torque, phasor diagrams and the relationships between speed, power, torque and, applications.
	Cognitive
	3
	2

	2.
	Perform experiments in a laboratory enabling the students to gain insight into the functioning of ac machines.
	Psychomotor
	2
	5




[bookmark: _Hlk27132782]   RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives:
 To enable students to understand principles and working of single and three phase AC machines 
 
Course Outline: 
ALTERNATORS: Construction, principle of operation, armature reaction, voltage regulation, synchronization and parallel operation.  
SINGLE PHASE MOTORS: Universal, shaded pole, split phase, repulsion motors, speed control, starting methods.  SYNCHRONOUS MOTORS: Construction, principle of operation, characteristics, applications.  
THREE PHASE INDUCTION MOTORS: Construction, working principle, types, equivalent circuits, starting methods, speed control and applications.  
 
Lab Outline: 
1. Study the effect of field excitation on the generation of voltage by an alternator.  
2. Draw the load characteristic curve of an alternator.  
3. Study the parallel operation of alternators using dark lamp and bright lamp methods.  
4. Study the effect of applied voltage on an induction motor at no load.  
5. Study the speed/torque characteristic of the single phase induction motor.  
6. Study the speed/torque characteristic of 3-phase induction motor.  
7. To carry out no load test of 3-phase induction motor.
8. Observe the changes in power factor and current with excitation of 3-phase synchronous motor.
 9. Observe the effect of increasing load on power factor, armature current and speed of 3-phase synchronous motor.  
 
Recommended Books: 
1. Stephen J. Chapman. Electrical Machinery Fundamentals  
2. B.L Theraja. Electrical Technology 


Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work



Instrumentation and Measurements

Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
		--------------------------------------------------------------------------------------
       COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Explain the fundamentals of instrumentation and measurement systems.
	Cognitive
	2
	1

	2.
	Illustrate signal conditioning principles and apply them in practical scenarios.
	Cognitive
	3
	1

	3.
	Illustrate the working principles of sensors and transducers and effectively choose a particular
sensor/transducer for a particular application.
	Cognitive
	3
	1

	4.
	Apply, assemble and display the required responses using software/hardware with the instruments, in accordance with the design problem. 
	Psychomotor
	2
	5



      RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Objectives:
 To enable the students to develop measuring skills with different types of instruments.
 
Course Outline: 
MEASUREMENT FUNDAMENTALS:  Classification of measuring instruments – according to construction and working principle, measurements, errors and their compensation, accuracies and tolerances, probability of error and noise.  
 ELECTRO MECHANICAL INSTRUMENTS: Galvanometer, AC, DC voltmeter, ammeter, wattmeter, watt hour meter, power factor meter, frequency meter, KVAR meters. ELECTRONIC INSTRUMENTS: Digital volt meters, ammeters and multi meters, Digital counters, Oscilloscope. 
 
CALIBERATION OF INSTRUMENTS: AC and DC bridges, sensors and transducers, measurement of non-electrical quantities. 
 
INSTRUMENT TRANSFORMERS: Theory and construction of current and potential Transformers and their characteristics. 

 Lab Outline: 
1. Familiarize with different type of analog and digital meters. 
2. Understanding of signal generator and oscilloscope. 
3. Measurement of power by three voltmeters method. 
4. Measurement of power by three ammeters method.
5. Measurement of power factor of a load by voltmeter, ammeter and wattmeter. 
6. Measurement of resistance by Wheatstone bridge, Kelvins double bridge. 
7. Measurement and loss angle of capacitor by Schering Bridge. 
8. Measurement of inductance by voltmeter method. 
9. Measurement of voltage, phase and frequency using oscilloscope. 
10. Find transformation ratio of instrument transformers. 
 
Recommended Books: 
1. Berlin, “Electronic Instruments & Measurements”. 
2. An introduction to electrical instrumentation by B.A. GREGORY.

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

ELECTRICAL POWER TRANSMISSION
Contact Hours:	Credit Hours:
Theory	=32	Theory=2.0
Practical = 48	Practical =1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
PREREQUISITE: AC Circuit Analysis


      SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	To develop the necessary theoretical knowledge for basic and advanced concepts in Electrical Power
Transmission
	Cognitive
	2
	1

	2.
	To analyze and develop the electrical models for short, medium and long transmission lines.
	Psychomotor
	4
	2

	3.
	Analysis of the mechanical parameters and design of transmission lines and towers.
	Psychomotor
	4
	2




      RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Objectives: 
To familiarize students with the elements of Electrical Power transmission systems 
 
Course Outline: 
TRANSMISSION LINES: Purpose of transmission, choice of frequency and voltage, parameters of overhead transmission lines, types and calculations of transmission lines. Ferranti, corona and skin effects on transmission lines.  
MECHANICAL DESIGN OF OVERHEAD LINES: Line supports, sag and tension calculations, effect of wind pressure and ice loading, conductor vibration and use of dampers.  
INSULATORS: Insulator material, types of insulators, voltage distribution over insulator string, string efficiency, methods of improving the string efficiency, testing of insulators. 
 

Lab Outline: 
1. Determine the phase sequence of 3-phase source.  
2. Observe the flow of real and reactive power in a 3-phase transmission line with known passive loads.  
3. Observe the voltage regulation at receiving end of a 3-phase transmission line as function of type of load.  
4. Study of various types of insulators used in transmission and distribution systems.  
5. Study of voltage distribution along a model of string of suspension insulators.  
6. Study of various poles and towers used for transmission and distribution systems.  
 
Recommended Books: 
1. AT Starr, Transmission and Distribution.  
2. TuranGonan, Transmission and Distribution.  
3. Power System By V.K Mehta , Rohit Mehta

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work
ELECTRICAL POWER DISTRIBUTION AND UTILIZATION

Contact Hours:	Credit Hours:
Theory	=32	Theory=2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
PREREQUISITE: AC Circuit Analysis


     SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr.
No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	To understand power substation and equipment.
	Cognitive
	4
	1

	2.
	To understand the cable selection process and design the cable size for a given location
	Cognitive
	5
	3

	3.
	To understand the luminarie selection process and design the lighting scheme for a given location
	Cognitive
	5
	3

	4.
	Carryout soil resistivity and earthing resistance
measurement in a practical ground
	Psychomotor
	4
	4


    RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
To familiarize students with the elements of Electrical Power distribution and Utilization systems. 
 
Course Outline:
 DC AND AC DISTRBUTORS: Pointed and uniform AC and DC distributors, distributors fed at one and both ends, ring mains, stepped mains, unbalanced loading of three-phase AC distributors.  UNDERGROUND CABLES: Cable resistance, inductance and capacitance, methods of cable installation, voltage drop and power loss, types of cables used in industries, cable fault localization.  STATIC SUBSTATION: Substation location and layout, classification of substations, bus bar arrangement, grounding of star neutral point. 
UTILIZATION: Illumination, Electrical heating- Resistive, induction and dielectric heating, electric furnaces. Electrical Traction systems, classification and layout 
 
Lab Outline: 
1. Study construction of various cables and nomenclature 
2. Calculation Cable size of for various loads.  
3. Prepare a layout scheme for a substation.  
4. Visit of substation for familiarization with substation equipment.  
5. Use of software for luminance arrangement and lay out design.  
6. Demonstration of different tests of cables. 
7. Measurement of Earth resistance and insulation resistance. 
8. Measurement of high voltage and current using PT and CT. 
9. Demonstration of Resistance & Induction heating. 
10. Demonstration of different types of welding methods. 
11. Verification of laws of Illumination.  
12. Demonstration on different types of lamps. 
 
Recommended Books: 
1. AT Starr, Transmission and Distribution.  
2. Turan Gonan, Transmission and Distribution 
3. Power System By V.K Mehta, Rohit Mehta. 

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work


Technical Report Writing

Contact Hours:	Credit Hours:
Theory = 48	Theory=3.0
Practical = 0	Practical =0.0
Total	= 48	Total=3.0
		--------------------------------------------------------------------------------------
     SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Demonstrate proficiency in writing memos, proposals, covering letter, enquiry letter, job application letter, acceptance letter, business letter, short report, long report etc.
	Affective
	A3
	PLO-10

	2.
	Use a standard word processing software along with a referencing tool for report writing
	Affective
	A3
	PLO-5


  
    RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
To help students learn the basic concepts in technical writing and familiarize students with standard templates used in modern technical documents. 
 
Course Outline:
 Essay writing: Descriptive, narrative, discursive, argumentative. Academic writing: How to write a proposal for research paper/term paper. How to write a research paper/term paper (emphasis on style, content, language, form, clarity, consistency). Technical Report writing. Progress report writing.  Technical document creation with tools and technique to improve quality. structure, layout and writing style for various technical documents for both print and digital media. Document review process and assessment of written report and documents. Technical Communication Basics, A General Definition of Technical Communication, Major Traits of Technical Communication, Globalization and Cultural Awareness,  The Technical Communication Process An Overview of the Process, Planning Document, Drafting and Finishing Document, Editing The Uses of Visual Aids, Planning the Mechanism Description, Writing the Mechanism Description The Elements of a Formal Report, Planning the Recommendation Report, Drafting the Recommendation Report, Planning the Feasibility Report, Writing the Feasibility Report, Ethics and Proposals  Writing the Internal Proposal, Planning the Manual, Writing the Manual, Making an Effective Presentation 

 Recommended Books: 
1. “Technical Report Writing Today” by Daniel Riordan, 10th Edition 
2. “Technical Writing and Professional Communication”, Leslie Olsen and Thomas Huckin, 2nd Edition 
 
Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

Semester 5

CONTROL TECHNOLOGY

Contact Hours:	Credit Hours:
Theory = 32	Theory= 2.0
Practical = 48	Practical =1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Develop a mathematical model using input/output Differential equations, Transfer Functions and State Space for Linear Time Invariant electrical and mechanical
systems.
	Cognitive
	3
	2

	2.
	Analyze the stability of Linear Time Invariant complex engineering systems using Routh’s Criteria, Root Locus, Bode plots and State Space analysis.
	Cognitive
	3
	2

	3.
	Design a compensator to achieve desired closed loop response for a system using, Root Locus, Bode plots and State Space.
	Cognitive
	5
	3

	
	Use Matlab and Simulink for modeling and simulation of complex engineering systems.
	Psychomotor
	2
	5


RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	





Objectives: 
To enable students to understand principles and working of control systems 
Course Outline: 
Introduction to control systems, open and close loop control systems. Principle of feedback systems. Modeling of electrical and mechanical control systems, time and frequency domain analysis.  Block diagram, transfer function, unit and impulse response, signal flow graphs. Control system components, gear trains, levers, servo mechanism; study of feedback system for automatic control of physical quantities such as voltage, speed and mechanical position. Industrial application of servo mechanism. Overview of PID controllers. Stability, Routh-Hurwitz stability criteria.

Lab Outline: 
1. Study of DC servomechanism.  
2. Perform speed control of servo motor in open loop configuration.  
3. Perform position control of servo motor in open loop configuration.  
4. Perform speed control of servo motor in closed loop configuration.  
5. Perform position control of servo motor in closed loop configuration.  
6. Demonstration of Temperature Control Loop on Temperature Trainer.  
7. Demonstration of Pressure Control Loop on Pressure Trainer. 
8. Demonstration of Level Control Loop on Level Trainer. 
9. Demonstration of Flow Control Loop on Flow Trainer. 
10. Study of AC Servomechanism.  
11. Servomotor control using PID controller.  
12.  Mini-project – demonstration of feedback control system controller.  
13. Calibration of Control Valve w.r.t position. 
14. Calibration of Differential Pressure Transmitter 
15. Calibration of Electric and pneumatic recorder. 
 
Recommended Books: 
1. Norman Nice, Control Systems  
2. B. Kuo, Automatic Control Systems.  
3. D’Azzo Control System
 4. Shaum Series. Feedback Control System

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

COMMUNICATION TECHNOLOGY

	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 32
	
	Theory
	= 2.0

	Practical = 96
	
	Practical = 2.0

	Total
	= 128
	
	Total
	= 4.0


------------------------------------------------------------------------------------------------------


SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Use theorems such as Parseval’s theorem and tools such
	Cognitive
	3
	2

	
	as Fourier transform to represent and quantify signals in
	
	
	

	
	time and frequency domain as well as understand the
	
	
	

	
	characteristics of distortion-less communication channel
	
	
	

	2.
	Describe the basic theory, compare advantages and
	Cognitive
	2
	2

	
	disadvantages, identify and compute parameters, the
	
	
	

	
	performance metrics, and explain the working of the
	
	
	

	
	different types of analog transceiver designs using time
	
	
	

	
	and frequency domain analysis
	
	
	

	3.
	Apply principles of Analog to Digital conversion and
	Cognitive
	2
	3

	
	design Quantizers under various constraints
	
	
	

	4
	Build and troubleshoot various electronic circuits for
	Psychomotor
	2
	5

	
	analog modulation and demodulation and understand
	
	
	

	
	their working in order to apply theory into practice.
	
	
	



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineer and Society:
	
	12
	Lifelong Learning:
	



Course outline:

Amplitude Modulation: Baseband and carrier communications, Double Sideband (DSB), Single Sideband (SSB), Vestigial Sideband (VSB), Superhetrodyne AM Receiver, Carrier Acquisition, Television, Angle Modulation: Instantaneous frequency, Bandwidth of FM/PM, Generation of FM/PM, Demodulation of FM/PM.

Noise: Mathematical representation, Signal to Noise Ratio, Noise in AM, FM, and PM systems Pulse Modulation: Sampling and Quantization, Pulse Amplitude Modulation, Pulse Position and Pulse Width Modulation, Quantization Noise, Signal to Quantization Noise Ratio, Pulse code Modulation, Delta Modulation, Frequency Shift Keying, Phase Shift Keying.
[bookmark: page93]Teaching Methodology
Lecturing

Written Assignments Term Project

Report Writing

Assessment (Theory)

Assignments
Quizzes

Mid Term
Final

Assessment (Lab)
Weekly lab reports

Viva voce
Project work

Recommended books:
1. Simon Haykin, "Communication Systems", John Wiley, Latest Edition.

2. B. P. Lathi and Zhi Ding, "Modern Digital and Analog Communication Systems", Oxford University Press, Latest Edition.


INDUSTRIAL DRIVES AND PLC

Contact Hours:	Credit Hours:
Theory	= 32	Theory= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total= 3.0
		--------------------------------------------------------------------------------------
PREREQUISITE: Power Electronics

      SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	UNDERSTAND basic requirements placed by
mechanical systems on electric drives
	Cognitive
	2
	1

	2.
	DESIGN torque, speed and position controller of motor Drives
	Cognitive
	4
	2

	3.
	APPLY the knowledge of derives to DESIGN in lab environment working individually and as a group
	Psychomotor
	3
	5


      RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Objectives: 
The students will be able to run PLC for the industrial drives.  
 
Course Outline:
 Introduction to Electrical Drives:  Concept of Electric drive, Types of drive, Trends in Drive Technology
Classification of Drives Motor Characteristics: DC Motors, AC Motors 
Electric Braking: Requirements of Braking System, Types of Braking. Selection of Motors: Electrical Characteristics, Mechanical Characteristics Programmable 
Logic Controller: Introduction to PLC, Ladder logic diagram and programming of PLC, Computer controlled machine interfacing of PLC. 

Lab Outline: 
1. Perform speed control operation of DC motor. a. Shunt Motor b. Series Motor c. Compound motor 
 2. Study Mechanical and Electrical Braking Systems. 
3. Perform a simple ON-OFF operation on a standard PLC. 
4. Perform AND, OR, AND-OR, OR-AND operation on a standard PLC. 
5. Perform a Time Delay operation on a standard PLC. a. OFF-Time Delay b. ON-Time Delay 
6. Perform a Counter operation on a standard PLC. 
7. Perform a Flip-Flop Operation on a standard PLC. 
8. Perform Reverse-forward operation on a standard PLC. 
9. Perform a motor speed control operation on a standard PLC. 
10. Perform a fault finding on a PLC controlled system.

Recommended Books: 
1. Fundamentals of Industrial Drives by B.N. Sarkar 
2. Electric Motors and Drives by Austin Hughes and Bill Drury 
3. M. Birmingham, K. Brown, Programmable logic controllers 
 4. Automating Manufacturing Systems with PLCs by Hugh Jack

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

MICROPROCESSOR THEORY AND INTERFACING
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
     SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	DESCRIBE AVR based microcontroller architecture, its
internal registers, and instruction set
	Cognitive
	2
	1

	2.
	PERFORM timer programming, serial port programming and interrupt programming both in C and
assembly language
	Cognitive
	3
	1

	3.
	DESIGN and IMPLEMENT microcontroller based
project for input voltage-based speed control of a motor.
	Psychomotor
	5
	3



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Objectives:
· Describe Microprocessor’s Architecture.  
· Describe basic Assembly language Instructions. 
· Interface using, I/O Ports. 
· Program a basic Microprocessor control system 
 
Course Outline: 
MICROPROCESSOR FUNDAMENTALS:  Introduction, simplified CPU organization and instruction set, Bus systems.  MICROPROCESSOR ARCHITECTURE AND PROGRAMMINGTECHNIQUES:  Structure of Intel 8086/88 microprocessor and its architecture, pin diagram and functions, data sheet descriptions, Interrupts, 8086/88 Instruction set, programming techniques. Assembly language programming of Intel microprocessor.   INTERFACING THE MICROPROCESSORS:  Interfacing concepts, Interfacing of Microprocessor with RAM & ROM, Basic of I/O Interfacing with I/O ports (serial and parallel), Memory Map and Address Decoding, D/A & A/D interfaces, Study of CD – ROM, controllers.  MICROPROCESSOR CONTROLLED SYSTEMS:  Closed loop control systems – temperature monitoring and control system, washing machine controller, diesel generator set controller, stepper motor controller. 
 
Lab Outline: 
1. Study of 8086/88 processor, its instruction set and pin layouts.  
2. Execute Data transfer group of instructions.  
3. Execute Arithmetic group of instructions.  
4. Execute I/O instructions.  
5. Execute Logic group of instructions.  
6. Execute Shift and rotate instructions.  
7. Execute Transfer of control instructions  
8. Use ADC/DAC with 8086/88.  
9. Interface a printer with 8086/88.  
10. Mini Project 
 
Recommended Books: 
1. Douglas V. Hall., Microprocessor’s interfacing. (Latest Edition) 
2. Berry B. Bari., Intel Microprocessors. (Latest Edition)


Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work


SWITCH GEAR AND PROTECTIVE DEVICES
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
     SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr.
No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	ACQUIRE the basic knowledge of protection system attributes and UNDERSTAND the concepts of various protection schemes.
	Cognitive
	3
	1

	2.
	SOLVE and EVALUATE the protection schemes for a power system
	Cognitive
	5
	2

	3.
	DESIGN a protection scheme for a given problem and run its simulation.
	Psychomotor
	2
	3

	4.
	ANALYZE the behavior of various protection systems and ensure protection coordination on simulation software (like ETAP)
	Psychomotor
	4
	3



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	


Objectives: 
· To discuss the causes of abnormal operating conditions (faults, lightning and switching Surges) of the apparatus and system. 
· To understand the characteristics and functions of relays and protection schemes. 
· To understand the problems associated with circuit interruption by a circuit breaker 
 Course Outline: 
Importance of protective schemes for electrical apparatus and power system. Qualitative review of faults and fault currents - relay terminology – definitions - and essential qualities of protection. Operating Principles and Characteristics of Relays Electromagnetic relays – over current, directional and non-directional, distance, differential and under frequency relays – Introduction to static relays. Circuit Breakers Circuit Breakers, Principle of operation, arc phenomena and arc interruption – re-striking voltage and recovery voltage - rate of rise of recovery voltage, Types of circuit breakers – Air circuit breakers. Carryout the performance test of Breakers, Oil circuit breakers, SF6 circuit breakers and vacuum circuit breakers, Apparatus Protection Main considerations in apparatus protection - transformer, generator and motor protection, bus bar protection. Transmission line protection, zones of protection. CTs and PTs and their applications in protection schemes. Protection Against Over Voltages Protection against over voltages due to lightning and switching - arcing grounds - Peterson Coil -ground wires –Lightning Arresters - surge absorber and diverters- Power System earthing – neutral Earthing, Magnetic Contactors. 
 
Lab Outline: 
1. To study different types of switch gear equipment used in electrical power systems 
2. To identify the components of different types of circuit breakers 
3. To study the operation of over current relay and plot the performance characteristics 
4. To study the directional over current relay 
5. To study the magnetization of CT and its associated problems 
6. Plot the characteristics of fuse wire 
7. To determine the transformation ratio of current transformer with different primary currents and load influence on the secondary, carryout the performance tests 
8. To determine the transformation ratio of a voltage transformer and load influence on the secondary. Carryout the performance tests 
9. Connection of the voltage transformers with open delta of 3-phase lines 
10. To study transformer differential protection 
11. To understand the protection schemes of alternators and sketch labeled schematic diagram of alternator, types of protection of alternators. 
12. To understand types and specifications of neutral earthing and specification of earthing at different substations 
13. To understand types and specifications of lightning assertors of different manufacturers through literature/brochures. 
14. Visit to a local high voltage substation. 

Recommended Books: 
1. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, ‘A Text Book on Power System Engineering’, Dhanpat Rai& Co., 1998. (For All Chapters 1, 2, 3, 4 and 5). 
2. R.K.Rajput, A Texbook of Power System Engineering. Laxmi Publications, First Edition Reprint 2007. 
3. Sunil S. Rao, ‘Switchgear and Protection’, Khanna publishers, New Delhi, 1986. 
4. C.L. Wadhwa, ‘Electrical Power Systems’, Newage International (P) Ltd., 2000. 
5. B. Ravindranath, and N. Chander, ‘Power System Protection & Switchgear’, Wiley Eastern Ltd.1977. 
6. Badri Ram, Vishwakarma, ‘Power System Protection and Switchgear’, Tata McGraw-Hill, 2001. 
7. Y.G. Paithankar and S.R. Bhide, ‘Fundamentals of Power System Protection’, Prentice Hall of India Pvt. Ltd., New Delhi–110001, 2003 

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

TOTAL QUALITY MANAGEMENT
Contact Hours:							Credit Hours:
Theory	=32								Theory	= 2.0
Practical = 00								Practical = 00
Total	= 00								Total	= 2.0
		--------------------------------------------------------------------------------------

 SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:




    RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Course Outline:

1. Introduction to Quality: Quality concepts, types and aspects, Significance of quality. 
2. Commitment and Leadership: Commitment and Policy, Creating or changing the culture, effective leadership. 
3. Quality Planning: Flow charting, process charting, purchase planning, planning for JIT. 
4. Design for Quality: Innovation, Quality Function Deployment and the house of Quality. 
5. Quality Related Costs: Prevention, Appraisal and Failure Costs, Models for Quality Costing. 
6. Quality Measurement: Significance, Methods 
7. Tools and Techniques for Quality Improvement: Basic tools, advanced tools, ISO certifications, audits
8. Environmental management system, ISO 1400 series
 
Recommended Books:
1. Oaklan J S, Total Quality Management, Bulterworth Heinemann Ltd. UK







Semester 6


RENEWABLE ENERGY TECHNOLOGY
Contact Hours:	Credit Hours:
Theory	=48	Theory	= 3.0
Practical = 0	Practical = 0.0
Total	= 48	Total	= 3.0
		--------------------------------------------------------------------------------------
    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr.
No.
	CLOs
	Domain
	Taxonomy level
	PLO

	1.
	ANALYZE the characteristics of a photovoltaic system, and APPLY the maximum power point tracking algorithm.
	Cognitive
	4
	2

	2.
	IDENTIFY various components of a wind power generation systems and ANALYZE the output power characteristics.
	Cognitive
	2
	4

	3.
	EXPLAIN the working principles of tidal, wave, fuel cell and energy storage system.
	Cognitive
	2
	1



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives:  
On completion of this course the student will be able to: 
· Describe the fundamentals and main characteristics of renewable energy sources and their differences compared to fossil fuels. 
· Explain the technological basis for harnessing renewable energy sources. 
· Recognize the effects that current energy systems based on fossil fuels have over the environment and the society. 
· Describe the main components of different renewable energy systems. 
 Course outlines: 
Introduction to Renewable Energy: energy and society, types of renewable energy, advantages and disadvantages, energy and power, Pakistan and world energy consumption and demand, Environmental impact assessment and sustainability issues. Solar Energy: introduction, sources and uses, solar thermal electricity, concentrating solar power, solar thermal Molten salt technology, Photovoltaic cell materials, Principle of photovoltaic, conversion of solar energy, V-I characteristics of solar Photovoltaic cell, types of solar cells and fabrication. Photo voltaic applications. 
 
Wind Energy: introduction, wind resource, wind turbine and shear, wind speed monitoring, Betz limits, construction, types, conversion system, harvesting energy form wind, small and large wind system, storage of electricity, grid connection, characteristics and applications. Biomass: biomass resources, feedstock collection, feedstock preprocessing and treatment methods, biomass conversion technologies, thermo-chemical platform, combustion technology, Gasification technology, pyrolysis technology, biodiesel technology, biomass into ethanol, waste to energy, recent advances and applications of bioenergy technology. 
 Hydropower: introduction, construction methods, turbines and their types, small and large hydroelectric power system, efficiency. Wave and Tidal energy: introduction, water power, Wave power, tidal current energy, tidal Barrage method,  principle of operation, tidal turbines and their types, Ocean Thermal Energy Conversion(OTEC), components of OTEC system 
 Geothermal energy: introduction, resource, types of geothermal resource, heat pumps, geothermal electricity, applications. 
Lab Outline: 
 
Study of thermal performance of solar water heater, solar dryers, solar PV cell characterization and its networking, solar cooker, solar still, Building dueling solar cells. Study of thermal performance and efficiency of biomass downdraft gasifier and sampling and analysis of air and flue gas from biomass energy systems i.e. gasifier, combustor and cook stoves using gas chromatography technique. Biogas production by anaerobic digestion and analysis. 
 
· Fuels: Density, Viscosity, Flash-point, Fire-point, ASTM (American society for testing and materials) distillation of liquid fuels. 
· Power Plant Visit (At least one visit to Thermal/Hydroelectric/Nuclear/Wind Power Plant). 

 Recommended Books: 
1. Renewable energy Fourth Edition by Bent Sirensen. 
2. Fundamental of renewable energy process Third Edition by Aldo Vieira Da Rosa. 
3. Renewable Energy Conversion, Transmission, and Storage By Bent Sorensen
4. Wave Energy Conversion By John Brooke 
5. Alternative Energy Sources By Efstathios E. Stathis Michaelides

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work



POWER SYSTEM ANALYSIS


Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 00	Practical =   0.0
Total	= 32	Total	= 2.0
		--------------------------------------------------------------------------------------
    PREREQUISITE: AC Circuit Analysis

      SUGGEDTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr.
No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	To carry out, plan and propose the power flow in electric networks using different methods and
understand the concepts of basic power system stability
	Cognitive
	6
	4

	2.
	To solve, analyze and discuss the problems in power
system in normal as well as faulted state
	Cognitive
	4
	2



     RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objectives: 
To enable students to learn various types of electrical faults and their calculation. 
 
Course Outline: 
Representation of Power Systems: One-line diagram, impedance and reactance diagram, percent or per-unit quantities, selection of base and change in base of p.u. quantities, per unit representation of single-phase transformer, per unit reactance diagram of a power system, per unit impedances of three winding transformers.  
 
Symmetrical Three Phase Faults: Symmetrical three phase faults on an unloaded synchronous machine, short circuit currents and reactance of synchronous machines, internal voltages of loaded machines under transient conditions, fault calculation and numerical problems. 
 
Symmetrical components: Symmetrical components of unsymmetrical phasors, power in terms of symmetrical components; sequence networks, positive, negative and zero sequence networks, unsymmetrical series impedances. 
 
Unsymmetrical faults: Unsymmetrical faults on unloaded generators, unsymmetrical faults on power systems; single line-to ground faults; line to-line faults, double line-to-ground faults, double line to line faults; demonstration problems. 
 
Power system stability: Steady state and transient stability, swing equation, the power angle equation, equal area criterion of stability and its application, demonstration problems. 
 
Recommended Books: 
1. D. Stevenson, Jr., Elements of Power System Analysis 
2. V.K. Mehta, Principle of Power Systems 

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final

POWER ELECTRONICS
Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 96	Practical = 2.0
Total	= 128	Total	= 4.0
		--------------------------------------------------------------------------------------
 PREREQUISITE: Basic Electronics

        SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:


	Sr.
No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	To understand the fundamentals of power
semiconductor devices
	Cognitive
	1
	1

	2.
	UNDERSTAND the basic principles of uncontrolled and controlled rectifiers and their ANALYSIS under different loading conditions
	Cognitive
	4
	2

	3.
	ANALYZE and DESIGN converters for operation in steady state Continuous and Discontinuous Conduction Mode
	Cognitive
	4
	3

	4.
	APPLY the knowledge of converter to DESIGN in lab environment working individually and as a group
	Psychomotor
	3
	5




    RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	




Objective: 
The main objective of the course is to give students familiarization of power electronics circuits and their applications.


Course Outline:
Introduction to power electronic converters and systems; applications of power electronic converters; power semiconductor devices; uncontrolled rectifiers: single- and three-phase; non-isolated dc-dc converters: buck, boost and buck-boost; isolated dc-dc converters; single- and three phase; uninterruptible power supplies; battery chargers and renewable energy systems; electric and hybrid electric vehicles technologies, design of converters and systems, single phase voltage source invertors, three phase voltage source invertors, current source invertors, closed loop operation of invertors, AC/AC voltage controllers, Cyclo converters, Matrix Converter. 
 
Recommended Books: 
1. Power Electronics: Converters, Applications and Design N Mohan, T M Undeland and W P Robbins 
2. Power Electronics Handbook Muhammad H. Rashid 
3. Introduction to Modern Power Electronics AM Trzynadlowski 
4. Modern DC-to-DC Switch mode Power Converter Circuits R P Severns and G E Bloom 
5. Practical Design of Power Supplies R Lenk 
6. Solid-State Power Conversion Handbook R E Tarter 

Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work

DATA AND COMPUTER COMMUNICATION

	Contact Hours:
	
	
	
	
	
	
	Credit Hours:
	
	

	Theory
	=32
	
	
	
	
	
	
	
	Theory
	= 2.0
	

	Practical = 96
	
	
	
	
	
	Practical = 2.0
	

	Total
	=128 
	
	
	
	
	
	
	
	Total
	= 4.0
	
	

	--------------------------------------------------------------------------------------
	
	
	
	
	

	SUGGESTED COURSE LEARNING OUTCOMES:
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Upon successful completion of the course, the student will be able to:
	
	
	
	
	

	
	Sr. No.
	
	
	Example CLO
	
	
	Domain
	Taxonomy level
	PLO

	
	1.
	To understand and analyze the issues with host
	
	
	Cognitive
	
	
	2
	
	1

	
	
	naming, addressing, and routing packets in networks
	
	
	
	
	
	
	
	

	
	
	of networks (internetworks)
	
	
	
	
	
	
	
	
	

	
	2.
	To reproduce a simple network simulator to analyze
	
	Psychomotor
	
	
	3
	
	3

	
	
	the TCP protocol performance under limited network
	
	
	
	
	
	
	
	

	
	
	resources.
	
	
	
	
	
	
	
	
	

	
	3.
	To analyze the issues in providing quality of service
	
	Cognitive
	
	
	4
	
	2

	
	
	for networked multimedia applications, such as
	
	
	
	
	
	
	
	
	

	
	
	internet telephony.
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
	
	
	
	
	

	The course is designed so that students will achieve the following PLOs:
	
	
	
	
	



	1
	Engineering Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	 
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineer and Society:
	
	12
	Lifelong Learning:
	




Course outline:
Network Models and Topologies

Network Layering Concepts and Protocols

[bookmark: page152]Internet Protocol (IP) and Associated Control Protocols. End-To-End Protocols, With TCP and UDP as Examples Addressing schemes at link layer, network layer and transport layer Transmission Media and characteristics

Switching Techniques

Channel Access Techniques MAC

Routing Protocols and Multicast

Overview of Application Layer Protocols (HTTP, FTP, SMTP etc.) Multimedia Protocols (RTP, RTSP, RTCP)

Security Mechanisms and Services

Concepts of Symmetric and Asymmetric Cryptography, Digital Signature Convergence of communication networks

Teaching Methodology
Lecturing Discussion Exercises

Assessment

Sessional & Mid term
Written (Long Questions, Short Questions, MCQs) Quizzes
Presentation Assignments Report Writing

Final Term

Written (Long Questions, Short Questions, MCQs) Presentation

Report Writing

Text and Reference Books:
1. James F. Kurose and K. W. Ross, “Computer Networking: A top down approach”.

2. Bruce S. Davie, "Computer Networks: A Systems Approach", Morgan Kaufmann Publishers, Latest edition

3. S. Tanenbaum, "Computer Networks", Prentice Hall, Latest Edition



Project Management


	Contact Hours:
	
	Credit Hours:
	

	Theory
	= 48
	
	Theory
	= 3.0

	Practical =
	0
	
	Practical =
	0.0

	Total
	=
	48
	
	Total
	=
	3.0

	
	
	--------------------------------------------------------------------------------------
	


SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	Understand a sustainable lifestyle and why a sustainable
	Affective
	A1
	7

	
	society is important for the environment.
	
	
	

	
	
	
	
	

	2.
	Compare competency in various project management
	Cognitive
	C2
	11

	
	knowledge areas, including, Risk, Quality, Stakeholder,
	
	
	

	
	Time and Cost management.
	
	
	

	
	
	
	
	

	3.
	Solve the complex tasks of time and cost estimation using
	Cognitive
	C3
	11

	
	project scheduling and controlling techniques including
	
	
	

	
	Critical Path Method and Earned Value Management.
	
	
	

	
	
	
	
	

	4.
	Integrate various Knowledge areas of project
	Affective
	A2
	5

	
	management in order to prepare a project plan on a
	
	
	

	
	simulation level using modern tool e.g. MS Project.
	
	
	


[bookmark: page66]
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Knowledge:
	
	7
	Environment and Sustainability:
	√

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	√
	11
	Project Management:
	√

	6
	The Engineer and Society:
	
	12
	Lifelong Learning:
	



Course outline:

Introduction to Project Management
0. Project, program management and project management
0. Historical perspective of project management
0. Project characteristics, objectives, scope and requirements
Introduction to existing PM Bodies of Knowledge
Project Quality Management

History of Quality Management
Defining Quality
Relationship between project management and quality management
Quality Management Frameworks
Project Stakeholder Management

The Roles of Project Manager and Sponsor
Project team selection
Skills and competencies of project manager
How to develop and manage project teams successfully
Stakeholder management
Project Cost Management

Cost Estimation in projects
Cost components in projects and methods for cost estimation in projects

Cost Control in Projects

0. Estimation of outstanding work

0. Engineering Economics (Earned value management)

Project HRM and Communication Management
Effective organization and communication
The emergence of project management in developing company

Project matrix and project based organizations
Building and managing effective project team
Project Risk Management

Definitions and concepts including risk, risk management, business and project risk, probability and impact.
Generic risk management processes.
Project Time Management
[bookmark: page67]Introduction to Project Scheduling
Critical Path Method
Network representation of projects, critical activities, and critical path.

Project Scope and Integration Management
Selecting the Suitable Project for the Organization
Conducting Feasibility Study
Phases of project and the different activities carried out in each phase.
Lifecycle models and examples
Project management methodologies and processes
Traditional, structured and agile approach to project delivery
Project Closure

Project Evaluation
0. Defining project and project management success
0. Success Criteria for Projects
0. Project Audits
Project Termination
0. When to terminate a project
0. The verities of project termination
0. The termination process

Environmental and sustainable development projects
Importance of Sustainable development
Sustainability and project management
Evaluation of sustainable development projects from various sectors

Recommended Books:

1. Project Management: A System Approach to Planning Scheduling and Controlling by Harold Kerzner, 11th edition, John Willey 2013, ISBN: 978-1-118-02227-6

2. Project Management: A managerial approach 7th edition, Jack R. Meredith and Samuel J. Mantel, Jr. John Wiley and Sons, Inc. Project Management for Business, ISBN: 13 978-0-470-22621-6

3. Engineering and Technology: Principles and Practice 3rd Edition, by John M. Nicholas and Herman Steyn, Elsevier Publications ISBN: 978-0-7506-8399-9

4. Project Management: A Strategic Planning Approach by Paul Gardiner, 2nd Edition, Palgrave Macmillan, 2017,ISBN 9780230545106


Semester 8


HIGH VOLTAGE TECHNOLOGY

Contact Hours:	Credit Hours:
Theory	=32	Theory	= 2.0
Practical = 48	Practical = 1.0
Total	= 80	Total	= 3.0
		--------------------------------------------------------------------------------------
    SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. No.
	CLO
	Domain
	Taxonomy level
	PLO

	1.
	RECOGNIZE various types of insulating materials and their applications in high-voltage equipment.
	Cognitive
	3
	1

	2.
	Explain the breakdown mechanisms in solid, liquid and gaseous dielectrics.
	Cognitive
	1
	2

	3.
	ANALYZE the performance of high-voltage generation and measurement devices.
	Cognitive
	5
	2

	4.
	Demonstrate understanding of the testing methods of insulating materials and power apparatus as per international standards.
	Psychomotor
	4
	5



    RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Technology Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineering Technologist and Society:
	
	12
	Lifelong Learning:
	



Objectives: 
· To provide knowledge about effects of increasing transmission voltage level and different breakdown mechanism  
· To enable students to familiarize with theory and practices in High voltage technology. 
 
Course Outline: 
Introduction to high voltage technology.  Ionization, Townsend theory, cathode process, decay process, streamer breakdown. Conduction and Breakdown in gases, liquid dielectrics, breakdown in solid dielectrics.  Applications of Insulating materials in power transformers, rotating machines, circuit breakers, cables.  Generation of high voltage and currents, measurement of high voltage and currents, need of high voltage, voltage levels, transient voltage. Overvoltage phenomenon and insulation coordination in power systems.  Testing of high voltage electrical apparatus. 
 
Lab Outline: 
1. Study of high voltage testing transformers.  
2. Study of Vandergrift generator  
3. Observation of corona inception and breakdown voltage in air.  
4. Measurement of high voltage by sphere gap and uniform field gap.  
5. Measurement of dielectric strength of solid insulation.
6. Measurement of Dielectric strength of insulating liquids.  
7. Measurement of Impulse voltage. 
8. Flashover along line insulators 
 
Recommended Books: 
1. Naidu, High Voltage Engineering.  
2. Alston, High Voltage Technology  
3. Dr. Abdullah, High Voltage  
4. E. Kuffel, W.S. Zaengl, High Voltage Engineering Fundamentals. 


Teaching Methodology:
· Lecturing
· Written Assignments
 
Assessment (Theory)
· Assignments 
· Quizzes
· Mid Term 
· Final
      Assessment (Lab)
· Weekly lab reports 
· Viva voce
· Project work


DIGITAL COMMUNICATION

	Contact Hours:
	
	Credit Hours:
	

	Theory
	=32
	
	Theory
	= 2.0

	Practical = 48
	
	Practical = 1.0

	Total
	= 70
	
	Total
	= 4.0

	--------------------------------------------------------------------------------------
	
	



SUGGESTED COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

	Sr. No.
	Example CLO
	Domain
	Taxonomy level
	PLO

	1.
	DESCRIBE random variables and random processes in
	Cognitive
	1
	1

	
	terms of their mean, variance, and correlation functions
	
	
	

	
	and characterize important random variables and
	
	
	

	
	processes.
	
	
	

	2.
	IDENTIFY and ANALYSE methods of digital
	Cognitive
	4
	2

	
	modulation and COMPARE their performance using
	
	
	

	
	signal-space analysis.
	
	
	

	3.
	EXPLAIN receiver techniques for detection of a signal
	Cognitive
	2
	1

	
	in AWGN channels.
	
	
	

	4.
	IMPLEMENT error-control coding techniques using
	Psychomotor
	4
	5

	
	software / hardware platforms
	
	
	



RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

	1
	Engineering Knowledge:
	
	7
	Environment and Sustainability:
	

	2
	Problem Analysis:
	
	8
	Ethics:
	

	3
	Design/Development of Solutions:
	
	9
	Individual and Team Work:
	

	4
	Investigation:
	
	 10
	Communication:
	

	5
	Modern Tool Usage:
	
	11
	Project Management:
	

	6
	The Engineer and Society:
	
	12
	Lifelong Learning:
	



Course outline:
Probability distributions, Random variables, Random processes, Statistical averages, Correlation.

Digital Modulation Techniques: Signal space analysis, Binary Phase-shift Keying (BPSK), Quadrature Phase Shift Keying (QPSK), Quadrature Amplitude Modulation (QAM).

Digital Demodulation & Detection Techniques: Correlator-demodulator, Maximum likelihood detection (MLD) in additive white Gaussian noise (AWGN), Bit Error Rate (BER) performance.

Channel Encoder/Decoder: Linear block codes, Cyclic codes, Convolutional codes, Viterbi algorithm.

Information Theory: Source Entropy, Huffman Coding, Channel Capacity
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Teaching Methodology

Lectures Exercises

Lab Demonstrations Report Writing

Assessment

Sessional + Mid Term

Written (Long Questions, Short Questions, MCQs) Presentation

Assignments Report Writing

Final Term
Written (Long Questions, Short Questions, MCQs) Presentation

Report Writing

Text and Reference books:
S. Haykin, Communication Systems, 4th edition, John Wiley, 2001. J.G. Proakis, Digital Communications, 4th ed, McGraw Hill, 2001

B. Sklar, Digital Communications: Fundamentals and Applications, 2nd edition, Prentice Hall. Proakis, J.G. & Salehi, M., Communications Systems Engineering, 2nd edition,

Pearson/Prentice Hall, 2002.
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