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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)

Departmental of Electrical Engineering

VISION

To be a front runner in Electrical Engineering education, research aresqoof and will
facilitate the growth of Electrical Engineering graduates with dynamic capabilities of
accepting new challenges

MISSSION

M1: The primary mission of the Department of Electrical Engineering is to produce quality
human resource with capacito serve the fraternity in a wide variety of roles including
science, engineering, teaching, research, entrepreneurship and management.

M2: Putting emphasis on areas such as communication skills, professional and ethical
responsibility, lifelong learnig and contemporary issues to complement the technical aspects
of the engineering course.

M3: To ensure combination of engineering and complementary course works in the
curriculum so that Electrical Engineering graduates arenagiided, able to work ef€tively
in team settings and able to adapt to different work environments.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)

Departmental of Electrical Engineering

PROGRAMME EDUCATIONAL OBJECTIVES:

PEO 1: To provide technical knowledge, skill and competence to identify, comprehend and
solve problem in industry, research and academics related to Electrical Engineering and
related disciplines.

PEO 2: To prepare the stlents to successfully work in various public and private sectors
Organizations, at regional, state, national and international levels, with professional
competence and ethical administrative acumen.

PEO 3: To frame the students to improve their technarad intellectual capabilities through
lifelong learning process, which may include professional career and/or postgraduate
education, for successful adaptation to technological and cultural changes and to foster adept
functioning in society.

PEO 4: They wil be able to work as an individual, as a team leader or as a member of a team
in multicultural global environment.

PEO 5: Fulfill the needs of society in solving technical problems using engineering principles,
tools and practices, in an ethical and resilde manner.

PROGRAM SPECIFIC OUTCOMES:

PSO1:Be able to analyze and understand mathematical, scientific and engineering
fundamentals to Identify complex engineering problems and design system components or
processes considering health, safety, cults@ietal and environmental aspects.

PSO2: Conduct research based investigation including design of experiments interpretation
of data Synthesis of information usages of modern engineering tool to solve complex
engineering activities with an understargiof the limitations related to societal health safety
and legal issues.

PSO3:Apply ethical principles related to societal and environmental context in a
multidisciplinary Setting as an individual or in a team.

PSO4:Able to comprehend effective reportsnda design documentation considering
management and financial principles that will benefit the society at large for life long period in
the broadest context of technological changes.
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Program Outcomes (PO)

PO 1: Engineering Knowledge: Ability to apply athematical, scientific, and engineering
principles to the identification, formulation, and solution of practical electrical engineering
problems

PO 2: Problem Analysis: Ability to dexperiments & to sense, process, analyze and interpret
data using moderengineering tools and techniques leading to decision making in real time
for electrical engineering systems and processes

PO 3: Design/ development of solutions: Ability to design engineering processes and products
to meet desired needs within realistignstraints such as economic, environmental, social,
political, ethical, health and safety, manufacturability and sustainability

PO 4: Conduct investigation of Complex Problem: Ability to conduct complex electrical
designs and interpret different experinsmata using researdfased knowledge and research
methods

PO 5: Modern Tool Usage: Ability to apply modern totilkee MATLAB,PSCAD, LABVIEW
and also different other IT tools for modelingediction of complex electrical engineering
activities with an uderstanding of limitation.

PO 6: The engineer and Society: Ability to analyze important social problems and identify
ways to contribute to solutions, including professional, economic, and ethical considerations
in generation, transmission, and distributajrelectrical energy

PO 7: Environment and sustainability: Ability to analyze important environmessgaks and
identify ways for sustainable development, in generation, transmission, and distribution of
electrical energy

PO 8: Ethics: To understand amdmmit to professional ethics and responsibilities and norms
of engineering practice.

PO 9: Individual and Team Work: Ability to function effectively as an individual, and as a
member or leader in diverse teams and in raidiciplinary settings.

PO 10: Communication: Ability to communicate effectively in both writing and speaking and
to prepare formal technical plans leading to solutions and detailed reports for electrical
systems

PO11: Project management and finance: Ability to understand managementuamids
practices in engineering works and multidisciplinary areas.

PO 12: Life-long learning: Ability to recognize the need for identifying contemporary issues
due to changing technical scenaaitd engage in lifelong learning
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTER
Theory
Contact period
l\?clj.. SubjectCode Paper per week Cor-ll-tc;tcz:itl Hrs Credits
L T P
1 | BSM 101 Mathematics¢l [GroupA and B] 3 1 0 4 4
2 | BSPH 101/ Physicd [GroupA] / Chemistryl [GroupB] 3 1 0 4 4
BSCH101
ESEE 101/ Basic Electrical and Eteanics Engineering [Grou
3 | ESCSs101 A]/ Programming for problem solving [Grodg) 3 1 0 4 4
4 | HM-HU101 English Language and Technical Communicati| 2 0 0 2 2
[GroupB]
Total Theory GroupA:12.0
GroupB:14.0
Practical/ Sessional
Contact period
Sl.| SubjectCode Paper per week Total Credits
No. Contact Hrs
L T P
1 | BSPH 191/ Physicd Lab [GroupA] / Chemistryl Lab [Group| O 0 3 3 15
BSCH 191 B
ESEE 191/ Basic Electrical and Electronics Engineering
2 ESCSI91 lab[GroupA] / Progamming Lab [GrouB] 0 0 3 3 15
3 ESME 191/ Workshop Practice [Grouf] / Engineering 1 0 3 4 2.5
ESME 192 Drawing [GrougB]
4 HM-HU191 Language Practice Lab [GreBp 0 0 2 2 1
Total Practical / Sessional GroupA:5.5
GroupB:6.5
Total Semester GroupA:17.5
GroupB:20.5

For Honours Course in B. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credits are required over four years in

the following way:

For first year 8

credits

For second year 4 credits
For third year 4 adits

For fourth year

A student inlst

4 credits

yearhas to covers from at least three (03) skills

1. Computer Programming

2. Soft skill
3. Ethics
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTERI
Theory
Sl Subject Code Paper Contact period Total Contact Credits
No. per week Hrs
L T P
1 BSM 201 Mathematicsll [Group A and B] 3 1 4 4
2 BSCH 201/ Chemistryl [GroupA] / Physicd [GroupB] 3 1 4 4
BSPH 201
ESCS 201/ Programming for problem solving [Grody /
3 ESCS 201 Basic Electrical and Electronics Engineering| 3 1 0 4 4
[GroupB]
4 |HM-HU 201 English Language and Technical 2 0 0 2 2
Communication [Growa\]
Total Theory 14 GroupA:14.0
GroupB:12.0
Practical/ Sessional
Contact period
Sl. Subject Code Paper per week TotaIHContact Credits
No. rs
L T P
1 BSCH 291/ Chemistryl Lab [GroupA] / Physicd Lab 0 3 3 15
BSPH 291 [GroupB]
ESCS 291/ Programming Lab [Groufd] / Basic Electrical
) ESEE 291 and Electronics Engineering lab[GreBp 0|0 3 3 1.5
3 ESME 292 / Engineering awing [GroupA] / Workshop 1 0 3 4 2.5
ESME 291 Practice [GrouB]
4 HM-HU 291 Language Practice Lab [Grefp 0 0 2 2 1
Total Practical / GroupA: 6.5
Sessional GroupB:5.5
Total Semester GroupA: 20.5
GroupB:17.5

For Honours Course iB. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credits are required over four years in

the following way:

For first year 8 credits
For second year 4 credits
For third year 4 credits
For fourth year 4 credits

A student inlst yearhas to coverdrom at least three (03) skilts
1. ComputerProgramming

2. Soft skill
3. Ethics
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Haldia Institute of Technology, West Bengal

(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTERII
Theory
Contact period per Total
Sl. Code Paper week Contact Credits
No. L T P Hrs
1 PCEE 301 ElectricaNetwork Analysis 3 1 0 4 4
2 PCEE 302 Analog Electronic€irctit 3 0 0 3 3
3 PGEE 303 Electric field theory 3 0 0 3 3
4 BSEE302 Biologyfor Engineers 3 0 0 3 3
5 BSM 301 Mathematics-1l| 3 0 0 3 3
6 ESME 301 Engineering Mechanics 3 0 0 3 3
7 MGCEE 301 Indian Constitution 3 0 0 3
Total Theory 22 19
Practical/ Sessional
=~ Covr;';aecli period per Total
No. Code Paper Contact Credits
L T P Hrs
1 PGEE 391 ElectricNetwork Analysitab 0 0 2 2 1
Analog Electronics Lab
2 PCEE 392 0 0
PGCS 391 Numerical Methods Lab 0 0
Total Practical /
Sessional 6 3
Total Semester 28 22

For Honours Course in B. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credits are required over foul

years in the following way:

For first year 8 credits
For second yeat credits
For third year 4 credits
For fourth year 4 credits
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTERYV
Theory
Contact period per Total
week i
NSOI. Code Paper C(Lnrt:ct Credits
. L T P
1 PCEE 401 Electric machine 3 1 0 4 4
5 PCEE 402 Digital Electronics 3 0 0 3 3
Electrical and Electronics
3 PGEE 403 Measurement 3 0 0 3 3
Thermal Power
ESME 401
4 Engineering 3 0 0 3 3
HM-EE 401 Values gnd Ethics in 3 0 0
5 Profession 3 3
6 MGEE 401 Environmental Science 3 0 0 3 0
Total Theory 19 16
Practical/ Sessional
S| Contact period per Total
No. Code Paper week Contact Credits
' L | T P Hrs
1 PCEE 491 Electric maching Lab 0 0 2 2 1
2 PCEE 492 Digital Electronics Lab 0 0 2 2 1
Electrical and Electronics 0 0 > > 1
3 PCGEE 493 Measurement Lab
4 ESME 481 Thermal Power Engineering La| O 0 2 2 1
Total Practical /
Sessional 8 4
Total Semester 27 20

For Honours Course in B. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credits are required over foul
years in the follaving way:

For first year 8 credits

For second year 4 credits

For third year 4 credits

For fourth year 4 credits
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Struc ture for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTEY
Theory
Contact period
Sl Code Paper per week Total Contact Credits
No. Hrs
L T P
1 PGEE 501 Electric machingl 3 0 0 3 3
2 PCEE 502 Power Systent 3 0 0 3 3
3 PCEE 503 Control system 3 0 0 3 3
4 OEEE 501 Open Electivel 3 0 0 3 3
5 PEEE 501 Professional Elective 3 0 0 3 3
6 HM-EE 501 Economics for Engineers 3 0 0 3 3
Total Theory 18 18
Practical/ Sessional
Contact period
Sl. Code Paper per week Total Contact Credits
No. Hrs
L T P
1 PCEE 591 Electric machindél Lab 0 0 2 2 1
2 PCEE 592 Power Systent Lab 0 0 2 2 1
3 PCGEE 593 Control system Lab 0 0 2 2 1
4 OEEE 581 Open Electivel Lab 0 0 2 2 1
5 SEEE 581 Term Paper and Seminar 0 0 2 2 1
o et 10 :
Total Semester 28 23
Professional Electivel Open Elective |
PEEE 501/ Digital Signal Processing Ogggégllﬁ Dg’?at aéﬁgggi;g%gﬁ'ﬁgghg
PEEE 501F Computational Electromagnetic

For Honours Course in B. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credits are required over foul
years in the following way:

For first year 8 credits

For second year 4 credits

Fa third year 4 credits

For fourth year 4 credits
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Haldia Institute of Technology, West Bengal

Curriculum Structure for B.Tech courses in Electrical Engineering

(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)

(Applicable f  rom the academic session 2020 -2021)
SEMESTEI
Theory
S| Contact period Total
No. Code Paper per week Contact Credits
' L T P Hrs
1 PCEE 601 | Power Systemll 3 0 0 3 3
2 PCGEE 602 | Power Electronics 3 0 0 3 3
3 PCGEE 603 | Microprocessor & microontroller 31 0 0 3 3
4 PEEE 601 | Professional Electivel 3 0 0 3 3
5 OEEE 601 | Open Electivell 3 0 0 3 3
6 HM-EE 601| Principal of Management 3 0 0 3 3
Total Theory 18 18
Practical/ Sessional
Contact period per Total
Sl. Code week Contact
No. Paper L T P Hrs Credits
1 PCEE 691 | Power Systemll Lab 0 0 2 2 1
2 PGEE 692 | Power Electronics Lab 0 0 2 2 1
Micro processor& micro controller
3 PCGEE 693 | | ap 0 0
4 OEEE691 | Open Electivell Lab 0 0
Total Pratical /
Sessional 8 4
Total Semester 26 22
Professional Electivell Open Elective I
- - OEEE601A/ Data Base Management System/
PEEE 601A Digital Control System OEEE®1A | Data Base Management System L
OEEE 601B| Object Oriented Programming /
PEEE 6018 AdvancedControl System OEEE 6918 Object Oriented Programming Lal
OEEE601C Data Science with Python/
OEEEG91C Data Science with Python Lab

For Honours Course in B. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credaguared over four

years in the following way:
For first year 8 credits

For second year 4 credits
For third year 4 credits
For fourth year 4 credits
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTEII
Theory
Contact period
,\?(I)'. Code Paper per week Tota|I_|Cr:Sontact Credits
L T P
1 PEEE 701 Profesional Electivelll 3 0 0 3 3
2 PEEE 702 Professional ElectiveV 3 0 0 3 3
3 OEEE 701 | Open Electivelll 3 0 0 3 3
4 OEEE 702 | Open Elective IV 3 0 0 3 3
Total Theory 12 12
Practical/ Sessional
Sl. Code Paper Cogé??:/gee;md Total Contact Credits
No. Hrs
L P
PEEE 791A | Professional Electivell lab 0 0 2 2
SEEE 781 | Seminar on Industrial Training 0 0 0
3 PREE 782 | Project- | 0 0 6 6 3
Total Practical / Sessional 10 06
Total Semester 22 18
Professional Elective lll Open Elective lll
= Electrical Driv .
PEEESZS\A/ Eleifrzc;?DriveisL;b OEEE701A Computer Networking
OEEE 701B | Atrtificial Intelligence and Machir]
Learning
Professional ElectivelV Open Elective IV
PEEE702A High Voltage Engineering OEEE 702A Power Plant Engineering
PEEE702B Utilization of Electric Power OEEE 702 B Renewable Energy
PEEE702C Advanced Power Systems OEEE 702C Electric Vehicl&@echnology
PEEE702D Embedded Systems OEEE 702D | FOWer P'amgztr:t‘rr;‘le”ta“o” and

For Honours Course in B. Tech. (As per New guideline of AICTE/MAKAUT), total 20 credits is required over four

years in the following way:
For first year 8 credits

For second year 4 credits
For third year 4 credits
For fourth yar 4 credits
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology.)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
SEMESTEVIII
Theory
Contact period per
week
Sl. Code Paper Total Contact Credits
No. Hrs
L T
1| HM-EE 801 Organizational Behaviour 0 0 2 2
2 | PEEE 801 Professional ElectiveV 3 0 0 3 3
Total Theory 5 5
Practical/ Sessional
Sl. Code Paper Contact period Total Contact Hrs| Credits
No. per week
L T P
1 | PREE881 Project-I 0 0 10 10 5
2 | PEEE881 Electrical System design 0 0 4 4 2
3 | SEEE882 Comprehensive Viva Voce 1
4 | SEEE883 Seminar orinternship 4
Total Practical / Sessional 14 12
Total Semester 19 17

For Honours Course in B.

Professional Electivev
PEEE8SO1A HVDC Transmission
PEEE8SO1E Energy management & audit
PEEE801( lllumination Technology
PEEESOD Sensors and Transducers

four years in the following way:
For first year 8 credits
For second year 4 credits

For third year 4 cre

dits

For fourth year 4 credits

Tech. (As per New guideline of INIAKAUT), total 20 credits are required over
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution undéMaulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code PGEE 301 Category. Professional Cor€ourses
Course Title: Electrical Network Analysis Semester Third
L-T-P:31-0 Credit: 3+1
Pre-Requisites Basic Electrical
Engineering, Engineering Mathematics

Course Outcomes

CO 1. Define different elementary signals and identify network theorems to describe ne
problems byrecalling the concept of Laplace Transform, Fourier Series and Graph Theory.

CO 2: Comprehendlifferent methods of characterizing a Network to describe the network proble

CO 3: Apply Network theorems and use mathematical tools to analyzeetiverks, characterized in
differentmanner.

CO 4: Analyze the responses of the elementary signals applied to various electrical networks
time andfrequency domain.

CO 5: Develop generalized network models of different electrical components.

CO 6: Evaluate the network using different methods to justify the developed model.

Module 1: Introduction (3 hours)

Network analysis & synthesis, Network Characterization, Basic definitions: Continuous & Dis
Fixed & Time varying, Linear and Nonlinearuyinped and Distributed, Passive and Active netwo
and systems. Independent & Dependent sources. Elementary Signals.

Module 2: Magnetically Coupled Circuits (4 hours)
Magnetic coupling, Polarity of coils, Polarity afiduced voltage, Concept of Self andutdal
inductance, Coefficierdf coupling, Modeling of coupled circuits, Solution of problems.

Module 3: Laplace Transform (8 hours)
Impulse, Step & Sinusoidal response of RL,RC, and RLC circuits. Transient analysis of differen
electrical circuitswith and without initial conditions. Concept of Convolution theoremd its
application. Solution of Problems with DC & AC sources.

Module 4: Fourier method of waveform analysis (6 hours)
Fourier series and Fourier Transform (in continuous domain only). Agiplicia circuitanalysis,
Solution of Problems

Module 5: Network Theorem (8 hours)
Formulation of network equations, Source transformation, Loop variable analysis and Node v
analysis (including Supenesh and Supérnde concept).

Network theorem: @per posi ti on, Theveninos, Nort on
Mil |l mands theor em, Tell egenbés theorem, Re
applications.

Solution of Problems with independent and dependent DC and AC sources.

Module 6: Two Port Networks (4 hours)
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Open circuit Impedance & Short circutdmittance parameter, Transmission parameters, Hy
parameterand their inter relations. Driving point impedance & Admittance.
Solution of Problems

Module 7: Active Filter Circuits (4 hours)
Analysis and synthesis of Low pass, High pass, Bandpass, Band reject, All pass filters (fi
second order only) usimgperational amplifier. Solution of Problems

Module 8: Graph theory and Networks equations (4 hours)
Graph, Tree and link bnghes, Network matrices and their relations, Choice of linéadgpendent
network variables, Topological equations for loop current and for nodal voltage, Duality.

Text Books:

1. Network Analysis & Synthesis, S. P. Ghosh, A. K. Chakraborty, McGrawpttillisher

2. Network Analysis &Synthesis, Ravish R. Singh, McGraw Hill Education (India)LRut.

3. Networks and Systems, D. Roy Chowdhury, New Age InternationalPublishers

5. Circuit theory, Dr. AbhijitChakrabarty, DhanpatRai& Co Pvt. Ltd.

Reference Books:

1. Fundamentals of Electric Circuits, Charles K. Alexander, Matthew N. O. Sadiku, McGraw Hill
2. Introductory Circuit Analysis, Robert L. Boylestd@garson

3. Network Analysis, M.E. Valkenburg, Pearseducation

4. Engineering Circuit Analysis, W.H. Hyat, J.E. Kerarly & S.M. Durbin, The McGraw Hill
Company

5. Electric Circuits and Networks, K. S. Suresh Kunfaarson
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Str ucture for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code PC-EE302 Category. Engineering Science Courses
Course Title: Analog Electronics Circuit Semester Third
L-T-P:3-0-0 Credit: 3+1
Pre-Requisites Basic Electronics, Semiconductor
physics

Course Outcomes

CO 1: lllustrate working principle of different electronic circuit and their application in real life.

CO 2 Define semiconductor device and different operating condition and theiorpewrice
parameter.

CO 3: Choose proper semiconductor devices depending upon application considering economij
Technologyup-gradation.

CO 4: Employ mathematical and graphical analysis considering different practical issues model
Semiconductodevice; analyze the performance parameter of the system.

CO 5: Employ mathematical and graphical analysis considering different practical issues model
Semiconductodevice; analyze the performance parameter of the system.

CO 6. Use modeling/simulatio parameters with standard equivalent circuit models to prg
correctly the expected performance of various gedeparpose electronic circuits.

Module 1: Diodes and Application(4 hours)
The PN junction, Biasing the semiconductor diode, Terminal cteairstics of junction diodes, simpls
applications of diodes: rectifier circuits, clipping and clamping circuits. Introduction to Zener diof

Module 2: BJT(6 hours)
Device structure and physical operation, terminal characteristics, Bipolar Transistdieaciptuits,
Bipolar Transistor as switch, low and high frequency response different bipolar transistors.

Module 3: Multi -staging and Power amplifiers(8 hours)
Capacitively coupled amplifiers, Transformer coupled amplifiers, Direct coupled ampldiass, A
power Amplifiers, class B power Amplifierslass C and D power Amplifiers.

Module 4: Field Effect Transistors(8 hours)
Structure of Field Effect Transistors, JFET characteristics and biasing, MOSFET characterist
biasing, small and highidquency equivalent circuits and parameters, linear amplifiers.

Module 5: OPAMP (8 hours)

Ideal Opamp, Differential amplifier: differential and common mode operations, Performi
parameters ofOp-amp, Practical omp circuits: inverting amplifier, nemverting amplifier,
weighted summer, integrator and differentiator.

Module 6: Application of Op-amp and Oscillators(8 hours)

Waveform generators, Schmitt Trigger, Comparators, Instrumentation Amplifier, Logarit
amplifiers, Active filters. Oscillates: condition for oscillation, phase shift. Different oscillator typs
Wien Bridge, Hartley, Colpitts and crystal oscillators
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Text Books:

1. Analog Electronics, L.K Maheshwari, MM.S Anand, APUblication

2. Analog and Digital Electronics, Sanjay AgrawabnSeer Singh, Wiley Publication
Company

Reference Books:

33.P. Horowitz and W. Hill, AThe Art of Electro
4.P . R. Gray, R. G. Meyer and S. Lewis, fAAnaly
Wiley & Sons, 2001

5A. S. Sedra and K. C. Smith, fAMicroelectroni

6.J . Mi Il Il man and A. Gr abel |, AMi croel ectroni cso
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Mawa Abul Kalan Azad University of Technology
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code PGEE 303 Category. Professional Cor€ourses
Course Title: Electic Feld Theory Semester Third
L-T-P:30-0 Credit: 3
Pre-Requisites Basic Electrical Engineering,
Mathematics and Physics

Course Outcomes

CO 1. To understand the basic laws of electromagnetism. Apply different techniques of
calculus to underand different concepts of electromagnetic field theory.

CO 2: To obtain the electric and magnetic fields for simple configurations under static condi
Explain fundamental laws governing electromagnetic fields and evaluate the physical quant
electromagnetidields (Field intensity, Flux density etc.) in different media using the fundame
laws.

CO 3: Determine the electromagnetic force exerted on charged particles, current elements, \
principle of various electric and electromagnetieegy conversion devices are based on this force|

CO4To analyze time varying electric and m
differentforms and different media

CO 5: Deduce and justify the concepts of electromagnetic waves, medrangporting energy ol
information,in the form of radio waves, TV signals, radar beams and light rays.

CO 6: Generalize the concepts of guided structures like transmission line, means of trans
energy or information, commonly used in power distifin and communication. To understand t
propagation of EMvaves.

Module 1: Review of Vector Calculus (6 hours)

Introduction: Co-ordinate systems and transformation, Cartesian coordinates, Circular cylin
coordinates, Spherical coordinates & theansformation. Differential length, area and volume
different ceordinate system.

Introduction to Vector calculusradient, Divergence and curl operation and applications. Diverg:
theorem and Stokeds Theor em. ,Claspificatianiofasectordigds,

St atement of Hel mholtzdéds theorem, Uniquene
Module 2: Static Electric Field (6 Hours)
Coul ombbés | aw, Electric field intensity:

Volume charge distributian Gauss law and its applications.
Energy and potential: Absolute Electric potential, Potential differdRektionship between E and V
Polarization and Dipole moment, Electrostatic Energy and Energy density.

Module 3: Conductors, Dielectrics and Capadance (4 Hours)

Current and current density, Continuity equation, Boundary conditions of perfect dielectric mat
Permittivity of dielectric material s, Capaq
Laplaceds equaplane Sod uPoiomsomddaequati on
Poissonbdbs equations.
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Module 4: Static Magnetic Fields (6 Hours)
Biot-Savart Law, Ampere Law, Magnetic flux and magnetic flux density, Scalar and Vector Mag
potentials. Steady magnetic fieldgoduced by current carrying conductors.

Module 5: Magnetic Forces, Materials and Inductance (6 Hours)

Force on a moving charge and current carrying conductor due to magnetic field, Torque devel
current carrying coil in a magnetic field, magneticoments, forces on magnetic materi
Magnetization in material, Magnetic boundary condition, Inductor and Inductances, Magnetic ef

Modul e 6: Time Varying Fields and Maxwel |l 0
Faradayo6s |l aw for El ectr dmaguwmreterct ,i nRPlaicn ti
equati on, Il ntegr al form of Maxwel |l 6s equa

Time varying Potential and Time Harmonic Field.

Module 7: Electromagnetic Waves (6 Hours)

Electromagnetic wave equation insdess dielectric medium and conducting medium, Plane
polarized waves and their propagation, Pointing vector, Reflection and Refraction in plane wa
normal and oblique incidence. StandMve RatioSkin effect, Skin depth.

Text Books:
1.M.N.O. Sadiku, AEl ements of Electromagneticso,
2A. Pramani k, AEheotryomadnapipsmcati onso, PHI

New Delhi,2009

3. Engineering Electromagnetics y.H. Hayt.

4. Electromagnetic field theory fundamtals, Guru &Hizroglu, 2nd editionCambridge University
Reference Books:

1. Electromagnetic fields byGriffiths.

2G. W. Carter, AThe electromagnetic field in

3.W.  J. Duffin, fAEIoectMc QriabhcatldndlaB0. MPagnet i sm

4.C. R. Paul, K. W. Whites, S. A. Nasor, Introduction to Electromagnetic Fill¢&y81, 2011.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kal&zad University of Technology
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code BS-EE 302 Category. Basic Science Courses
Course Title: BIOLOGY FOR ENGINEERS Semester Third
L-T-P:30-0 Credit: 3
Pre-Requisites Basic Biology

Course Outcomes

CO 1: Understanagndexplainthe biological concepts from an engineering perspective.

CO 2: Understandand explain the concepts of hierarchy of life forms at phenomenological le
biological sensing anitis challenges.

CO 3: Understandand explainthe concept of genetics as well as how genetic material passes
parent to offspring.

CO 4: Understand assessand explain the different biomolecules as building blocks of lif
macromolecular analysis, mfmation transfer and metabolism as well as the basic concej
microbial system.

CO 5: Explain assesandintegratebiological principles for developing next generation technologif

CO 6: Understan@gndexplainthe development of artificial systemsmicking human action.

Module 1: Introduction (2 hours)
PurposeTo convey that Biology is as important a scientificdiscipline as Mathematics, Physic:
Chemistry. Bring out thefundamental differences between science and engineering bydral
compari®n between eye and camera, Bird flying andaircraft. Mention the most exciting asp
biology as anindependent scientific discipline. Why we need to study biology?Discuss how bio
observations of 18th Century that lead tomajor discoveries. ExafnpiesBrownian motion and the
originof thermodynamics by referring to the original observation ofRobert Brown and Julius M
These examples will highlightthe fundamental importance of observations in any scientificinquir

Module 2: Classification (3 Hours)
To convey that classification per se is not what biology isall about. The underlying criterion, s|
morphological, biochemical or ecological be highlighted. Hierarchy of life formsat phenomenolq
level. A common thread weaves thishierarchyasSification. Discuss classification based
(a)cellularity Unicellular or multicellular (b)ultrastructureprokaryotes or eucaryotes. (C) energy
Carbon utilization -Autotrophs, heterotrophdjthotropes (d) Ammonia excretiofi aminotelic,
uricotelic, ureotelic (e) Habitataquatic or terrestrial () Moleculartaxonontlgree major kingdoms
of life. A given organism cancome under different category based on classification. Modelorg:
for the study of biology come from different groups.E. coli, Swisi@e, D. melanogaster, C. elegar
A. thaliana, M. musculus.
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Module 3: Biomolecules(3 Hours)

Toconvey that all forms of life has the same buildingblocks and yet the manifestations are as
as one canimagine. Molecules of life. In this contextuis monomericunits and polymeric structur;
Discuss about sugars, starch andcellulose. Amino acids and proteins. Nucleotides and DNA/RN
carbon units and lipids.

Module 4: Macromolecular Analysis (5 Hours)

To analyze biological processes at the otidnisticlevel. Proteinsstructure and function. Hierarch i
proteinstructure. Primary secondary, tertiary and quaternary structure.Proteins as e
transporters, receptors and structetements.

Module 5: Metabolism (4 Hours)

PurposeThe fundametal principles of energy transactions are the same in physical and biolc
world. Thermodynamics asapplied to biological systems. Exothermic and endoth
versusendergonic and exergonic reactions. Concept of Keq and itsrelation to standard free
Spontaneity. ATP as an energycurrency. This should include the breakdown of glucog+#dZ0D
(Glycolysis and Krebs cycle) and synthesis of glucose froth@@ HO (Photosynthesis). Energ]
yielding and energyconsuming reactions. Concept of Energgehar

Module 6: Microbiology ( 3 Hours)

Purpose:Concept of single celled organisms. Concept of species and strains. ldentificatio
classification of microorganisms. Microscopy. Ecological aspects of single celled orgar
Sterilization and media coropitions. Growth kinetics.

Module 7: Immunology (5 Hours)

PurposeHow does the immune system work? What are the molecular and cellular componer
pathways that protect an organism from infectious agents or cancer? This comprehensive
answers thse questions as it explores the cells and molecules of the immune system. Immul
Self vs Nonself, pathogens, human immune system, ariageiibody reactions.

Module 8: Information Transfer (4 Hours)

Purpose:The molecular basis of coding and deiogdgenetic information is universal. Moleculz
basis of information transfer. DNA as a genetic material. Hierarchy of DNA strudtane single
stranded to double helix to nucleosomes. Concept of geneticcode. Universality and degeneg
genetic codeDefine gene interms of complementation and recombination.

Module 9: Cancer Biology (5Hours)

Purpose:A basic understanding of cancer biology and treatment. The course is not desigr
patients seeking treatment guidaiitmet it can help to understandw cancer develops and provides
framework for understanding cancer diagnosis and treatment. Identification of the major ty
cancer worldwide. Description of how genes contribute to the risk and growth of cancer. Li
description of the ten cellr hallmarks of cancer. Definition of metastasis, and identification of
major steps in the metastatic process. Description of the role of imaging in the screening, dig
staging, and treatments of cancer. Explanation of how cancer is treated.

Module 10:Techniques in Biophysicg3 Hours)
PurposeBiophysics is an interdisciplinary science that applies approaches and methods tradit
used in physics to study biological phenomena. The techniques including microscopy, spectr;
electrophysitogy, singlemolecule methods and molecular modeling.

Module 11: Stem Cell (2Hours)
PurposeStem cells and derived products offer great promise for new medical treatments. Lear
stem cell types, current and possible uses, ethical issues.
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Text/References

1.

Campbell, J. B. Reece, L. Urry, M. L. Cain and S. A. Wasserfiaalogy: A global approach, Pearson Education
Ltd, 2014.

E. E. Conn, P. K. Stumpf, G. Bruening and R. H. B@utlines of Biochemistry, John Wiley and Sons, 2009.
D. L. Nelsonand M. M. CoxfiPrinciples of Biochemistry, W.H. Freeman and Company, 2012.

G. S. Stent and R. Calend&Kolecular Genetics, Freeman and company, 1978.

L. M. Prescott, J. P. Harley and C. A. KlefiMicrobiology, McGraw Hill Higher Education, 2005.

Lewis J. Kleinsmith fiPrinciples of cancer biology, Pearson, 2016
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kal&zad University of Technology
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code BSM 301 Category. Basic Science Courses
Course Title: Mathematics -II | Semester Third
L-T-P:30-0 Credit: 3
Prerequisites: Basics of Mathenatics

Course Outcomes:

CO 1. Recall the earlier mathematical thoughts, such as idea of sets, permutation, comb|
number system, graphs, sequence, series and integral calculus.

CO 2 Exhibit the idea of preliminaries on probability, recognize ttoncept of Fourier serieq
statistics, numerical methods and integral transform.

CO 3. Apply the knowledge of probability, data statistics, humerical methods and Fourier tran
to solve real life engineering problems.

CO 4. Justify and make gradatioof above mentioned mathematical tools and determine the
approach to solve multidisciplinary engineering problems.

CO 5: To explore and enhance research potential explain how the ideas those are adopteq
implemented through projects and derstoate various models, recent project proposals executing
knowledge adopted from the course.

CO 6: Explain about ethical awareness and impact in the field of environmental, social and sg
the finished products. Describe the pollution, legal eispand impacts may arise in large sci
production.

Module-1: Fundamentals of Probability [8 Hours]

|l ndependent event s, Conditional Probabili
distributions: Random Variablés Discrete and Continuousydbability Mass Function, Probability
Density and Cumulative Distribution Functions, Mathematical Expectation and Variance. S
Di stributions: Bi nomi al , Poi sson, Uni f or m,

Module-2: Data statistics[6 Hours]
Basic Statistics, Measures of Central tendency, Measures of dispersions, Moments, skewn
Kurtosis- Correlation and regressiénRank correlation. Curve fitting by the method of least squa
fitting of straight lines, second degree parabolasraare general curves.

Module-3: Fourier Series[4 Hours]

Introduction, Periodic functions: Properties, Even & Odd functions: Properties, Special wave |
Square wave, Half wave Rectifier, Full wave Rectifier, Sasthed wave, Triangular wave.
Eulseror mul ae for Fouri er Seri es, Fourier
functions of period 21, Dirichletdés condi't
Theorem for the convergence of Fourier Series (statement only). Fourier Series of a fwithtids
periodic extension. Half Range Fourier Series: Construction of Half range Sine Series, Constru
Half range Cosine Series. Parseval 6s ident
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Module-4: Fourier Transform [6 Hours]

Fourier Integral Theorem (statementynlFourier Transform of a function, Fourier Sine and Cos
Integral Theorem (statement only), Fourier Cosine & Sine Transforms. Fourier, Fourier Cosine
Transforms of elementary functions. Properties of Fourier Transform: Linearity, Shifting, Cafr
scale, Modulation. Examples. Fourier Transform of Derivatie@snvolution Theorem (statemer
only), Inverse of Fourier Transform.

Module-5: Numerical Methods-| [7 Hours]
Error & Interpolation Approximation in numerical computation and Interpolatidinuncation and
rounding errors, Fixed and floatifmpint arithmetic. Calculus of finite differences, Newtc

forward/ backward interpolation, Lagrangeos
Module-6 :Numerical Methods-Il [9 Hours]

Numerical intgg r at i on: Trapezoi dal rul e, Si mpsonbo
terms.

Numerical solution of nonlinear equation: Bisection method, Regallsi method, NewtoRaphson
method.

Gauss elimination method, Matrix inversion, LU Factorizatiotho®, GaussSeidel iterative method,|
Numer i cal solution of ordinary d i-Kuftae methods,
PredictorCorrector methods and Finite Difference method.

References:

ReenaGarg, Chandrika Prasad, Advanced Engineeringekhatics, Khanna Publishers.
Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers.

Michael Greenberg, Advanced Engineering Mathematics, Pearson.

rwnpE

Veerarajan T., Engineeringdthematics for first year, Tata McGrawil, New Delhi.
Murray R Spiegel, Larry J. Stephens, Narinde
Hill Education.

7. N.G. Das, Statistical Methods (Combined Volume), dtaGraw Hill.

8. Gupta & Kapoor, Endamentals of Mathematical Statistics,Gupta ( Sultan Chand &SOns).
9. K. Sankara Rao, Introduction to Partial Differential Equations, PHI Learning Pvt. Ltd.
10.S. Ponnusamy, Foundations Of Complex Analysis, Narosa.

11.Jain, lyengar ,& Jain: Numerical Methods (Bleams and Solution).

oo

Page P3



Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kal&zad University of Technology
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from th e academic session 2020 -2021)

Course Code ESME 301 Category. Engineering Science Courses

Course Title: ENGINEERING MECHANICS Semester Third

L-T-P:30-0 Credit: 3

Pre-Requisites Mathematics Physics

Course Outcomes

CO 1: To understand the basmathematical tools to deal with the physical bodies.

CO 2: To learn different mathematical techniques to analyze physical bodies.

CO 3: To learn analysis techniques of rigid bodies.

CO 4: To solve problem of general motion.

Module 1: Introduction to vectors and tensors and cordinate (5 hours)
Isnytsrteedmusdbn to vectors and tensors and coordinate syst¥i®stor and tensor algebridicial
notation; Symmetric andnti-symmetric tensors; Eigeralues and Principal axes.

Module 2: Three-dimensional Rotation (4 Hours)
Threedimensional rotation Eul er 6 s -anflefomukation andA Kulersangles; Coordinal
transformation ofvectors and tensors

Module 3: Conductors, Dielectrics and Capacitanceg(Hours)
Kinematics of Rigid Body Kinematicsf aigid bodies: Dentition and motion of a rigidbody; Rigi
bodies as coordinate systems; Angular velocity ofa rigid body, and its rate of change; Dist
between twoand

three dimensional rotational motion; Integration of angularvelocity to findtatien; Motion relative
to a rotating rigidbody:Five term acceleration formula.

Module 4: Kinetics of Rigid Bodies(5 Hours)
Kinetics of rigid bodies: Angular momentum about a point;Inertia tensor: Dentition and compul
Principal momentsand axes afertia, Parallel and perpendicular axes theorems; Mass mome
inertia of symmetrical bodies, cylindesphere, cone etc., Area moment of inertia and Polar mor
ofinertia, Forces and moments; Newdléru | er 6 s | aws of ri gi dbody

Module 5: Free Body Free body diagrans (1 Hours)
Examples on modelling of typical supports and joints and discussion on the kinematic and
constraints that they impose.

Module 6: General Motion (9 Hours)
Examples and problems. General planar motions. Genddai@ions. Free precession, Gyroscop:
Rolling coin.

Module 7: Bending Moment (5 Hours)
Transverse loading on beams, shear force and bending momentin beams, analysis of cal
simply supported beams andoverhanging beams, relationships between loadargfoste and
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bending moment, shear force and bending moment diagrams.

Module 8: Torsional Motion (2 Hours)
Torsion of circular shafts, derivation of torsion equation, stressand deformation in circular and |
shafts.

Module 8: Friction (3 Hours)
Coneept of Friction; Laws of Coulomb friction; Angle &epose; Coefficient of friction.

Text books:

1. J. L. Meriam and L. G. Kraige, AENngineerinc
2. M. F. Beatty, APrinciples of EngesaMedia l9BGg Me
3. Mano|j K. Harbol a, A Engineering Mechanicso,
4. D. S. Bedi & M. P. Poonia, AEngineering Mechar
5. R.S. Khurmi, fAEngineering Mechanicso, S. Che
6. R. K. Banmeadr, i mMmggnMechani cso, Laxmi Publicati
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B.Tech courses in Engineering & Techndogy

(Applicable from the academic session 2020 -2021)
Course Code MC-EE 301 Category. Mandatory Courses
Course Title: Indian Constitution Semester Third
L-T-P:30-0 Credit: 0
Pre-Requisites Nil

Course Outcomes

CO 1:Describedifferent featuresf Indian constitution.

CO 2: Describepower and functioning of Union, state and local-gelvernment.

CO 3: Describe basics of PIL and guideline for admission of PIL.

CO4: Describestructure, jurisdiction and function of Indian Judiciary.

CO5: Degribe Functioning of local administration starting from block to Municpaiporation

CO6: Identify authority to redress a problem in the profession and in the society.

Module 1: Indian Constitution (5 hours)
Source and constitutional history, Featur€#izenship,Preamble, Fundamental Rights and Duli
DirectivePrinciples of State Policy

Module 2: Union government and its administration, State government and its
administration (10 Hours)
Structure of the Indian Union: Federalism, Cents¢ate relatinship, President: Role, power ai
position, PM and Council of ministers, Cabinet and Central Secretariat, Lok Sabha, Rajya SabH
Governor role and position, CM and Council of Ministé3tate Secretariat: Organisation, Structy
and Functions

Module 3: Court (10Hours)

Supreme court: Organization of supreme court, procedure ofthe court, independence of th
jurisdiction and power ofsupreme court.

High court: Organization of high court, procedure of ¢bart, independence of the court, jurisdintis
and power ofsupreme court.

Subordinate courts: constitutional provision, structure andjurisdiction.National legal se
authority,Lok adalats, family courts, gramgayalays.

Public interest litigation (PIL): meaning of PIL, features ofPIL, scope &f PBfinciple of PIL,
guidelines for admittingPIL

Module 4: Local Administration (10Hours)
Districtés Administration head: Role and Importance,Municipalities: Introduction, Mayor and rc
ElectedRepresentative, CEO of Municipal Corporation,
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Pachayatraj: Introduction, PRI: Zila Pachayat, Elected officials and theles, CEO Zila Pachayat
Position and role

Block level:Organizational Hierarchy (Different departments)
Village level: Role of Elected and Appointed officials, Importance ofgrass roobctacy.

Text books
1. Indian polity, M, Laxmikanth, MC Graw Hill education, 5th Edition.

Reference books

1. DD Basuji Introduction to the constitution of India21st Edition, Lexis NexisBooks Publication ltd,
India

Haldia Institute of Technology, West Bengal
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(AnAutonomous Institution under MaulanabulKalan Azad University of Technolggy
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 262021)

Course Code PC-EE 391 Category: Professional Cor€ourses
Course Title: Electrical Network Analysis Semester Third

Laboratory

L-T-P: 002 Credit: 1

Pre-Requisites Basic Electrical Engineering
(Theory and Laboratory)

Course Outcomes

CO1: Recalltheoreti@al conceptof laplaceTransformandfourier seriesto definethe signalsand
responses in different software environment

CO 2: Discuss the principle of Network theorems and explain transient and frequency response
different electrical circuits.

CO 3. Prepare and demonstrate different electrical circuits and components used to per
simulation in hardware and software.

CO 4: Perform hardware and software simulations and analyze the results.

CO 5: Summarize the experiments

CO 6: Justify the exprimental results by theoretical knowledge.

Choose 10 experiments from the following:

1.Introduction to MATLAB: Basic matrix operation, file operations, plotting, MATLABgram
Developmentn command window.

2. Generation of Periodic, Exponential, Ssoidal, Damped Sinusoidal, Step, Impulse,
Ramp signal using MATLAB in both discrete and analog form.

3. Determination of Laplace transform and Inverse Laplace transform using MATLAB.

4. Transient response ofRand RC network: simulation with softwai@ hardware

5. Transient response ofRC series and parallel circuit: simulation with software & hardware

6. Amplitude and Phase spectrum analysis of different signals: Simulation with software

7. Verification of Network theorems using software & hagaley

8. Determination of Impedance (Z) and Admittance (Y) parameter opvonetwork:
Simulation& hardware.

9. Frequency response of LP and HP filters: simulation & hardware.

10.Frequency response of BP and BR filters: simulation & hardware.

Page P8



Haldia Institute of Technology, West Bengal
(AnAutonomous Institution under MaulandbulKalan Azad University of Technolggy
2" Year Curriculum Structure for B.Tech courses in Engineering & Technology
(Applicable from the academic session 262021)

CourseCode PG EE392 Category. Engineering Science Courses
Course Title: Analog Electronics Circuitab Semester Third

L-T-P: 0-0-2 Credit: 1

Pre-Requisites Basic Electronics, Semiconductor

physics

Course Outcomes

CO 1. Develop basic knowledge in semooductor devices like diode, ®5FEETs, BJT an
Operationahmplifier.

CO 2: Develop the ability to design analog electronic circuits using discrete components.

CO 3. Design, construct, and take measurement of various analog circuits to compare exal
results in thdaboratory with theoretical analysis.

CO 4. Apply the knowledge of subject to develop analog circuits based on linear arlthem
applications oDp-amp.

CO 5: Understand the ideas of various analog signals and obtain them viardiffeactical analg
circuits.

Choose 10 experiments from the following:
1. Measureand plot the forward and reverse IV characteristics of a silicon diode
and measure the dc and ac(dynamic)resistance of thediode.
2. Study and demonstrate the characteristicsaaZener diode and its use as a simple voltage

regulator.

3. Determine the input and output and output characteristics of a bipolar junction transistor
(BJT) in a common emitter configuration and measure-fiatameter at a given dcpoint.

4. To demonstrate thelc operating point for transistor fix bias circuit and voltage bias circuit

and compare their bias stabilities against changes in the trandistar.

Determine and sketch the characteristics of JFET and find itsparameters.

Study of ripple and regulatiorharacteristics of full wave diode rectifier with and without

filter

Study of class A powamplifier.

Study of class C powamplifier.

Construction of twestagesR-C coupled amplifier and study its gain drahdwidth.

10. Development of diode clipping and oiging circuits and analyze their outputs with
different analognputs.

11. Design opamp based differentiator and integrator and observe its response with different
analoginputs.

12. Develop RC phase shift oscillator fdtHz and measure the frequency of oscidatand
plot its outputwaveform.

13. Study of ripple and regulation characteristics of half wave diode rectifier with and without
filter

o 0
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Page P9



Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technagly
2"% Year Curriculum Structure for B. Tech courses in Engineering & Technology
(Applicable from the academic session 262021)

Course Code PGCS391 Category. Engineering Science Courses
Course Title: Numerical Methods Laboratory Semester Third
L-T-P:0-0-2 Credit: 1

Course Outcomes:
CO 1. Recalling the basic programming tools such as, variable declarations, array in one &
dimensions, fotoop, nested feloop, if-else and repeated summation & multiplication.
CO 2: Describe how to write den a program. Explain the logic behind the different numerical to
CO 3. Use different programming language to write the program for interpolation, integr
algebraic equations, system of linear equations and boundary value differential equatiangef
number of data and complicated functions.
CO 4. Analyze different real time problems and categorize them during the process of solv
numerical method using programming language.
CO 5: Justify and make gradation of above mentioned numednodd and determine the approprii
program to find the optimal solution for multidisciplinary engineering problems.
CO 6: Design a working model and build a path by which a new approach can be generated {
a new problem appreciated by acadenresearch & emerging direction in industry.

Laboratory Experiments:

l1.Assignments on Newton forward /backward, Lagt
2Assignments on numerical i ntegration using Ti
3. Assignments o numerical solution of a system of linear equations using Gauss elimination and
GaussSeidel iterations

4. Assignments on numerical solution of Algebraic Etratby Regulaifalsi and NewtorRaphson
methods.

5. Assignments on ordinary differential equatio E u | e r &-luttsanretthodR u n g a

6. Introduction to Software Packages: Matlab / Scilab / Labview / Mathematica.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B. Tech courses in Engineering & Technology
(Applicable from the academic session 202021)

Course Code PGEE 401 Category. Electrical Engineering
Course Title: Electric Machinel Semester 4"
L-T-P:3-1-0 Credit: 3+1

Pre-RequisitesHigher Secondary Level
Physics and Mathematics

Course Outcomes

CO 1: Use conceptin trigopnometry, complex algebra, phasor operations and principles of
Electromagnetism to find correct solutions to electrical machine performance questions.

CO 2: Select proper materials and methods for design and construction of electrical machines
the realm of manufacturing, economic, performance, efficiency and environmental constraints

CO 3. Use modeling/simulation parameters with standard equivalectitcmodels to predict
correctly the expected performance of various gegmrglose electrical machines and transforme

CO 4: Compare accepted standards and guidelines to select appropriate electrical machines
specified performance requiremgm@nd choose the scope of applicability of various types of AC
DC machines in redife multi-disciplinary usages.

CO 5: Demonstrate an understanding of the fundamental control practices associated with 4
DC rotating machines (starting, revergibraking, speed control etc.) and transformers.

CO 6: Set up testing strategies to evaluate performance characteristics of electrical machines.

Module 1: Magnetic Field, Magnetic Circuits, Electromagnetic Force and Torqug5 hours)
Review of magnetic itcuit: MMF, flux, reluctance, influence of highly permeable materials on
magnetic flux lines.Electromechanical Energy Conversion Principle, Singly Excited Mag
System Doubly Excited Magnetic systemtHBCurve of magnetic materials, fldxkage vscurrent
characteristic of magnetic circuits; Physical concept of torque production, Electromagnetic
andReluctance torque.

Module 2: DC Machine (8 hours)

Basic construction of DC machine, magnetic structstator yoke, stator poles, petecesor shoes,
air gap and armature core, visualization of magnetic field produced by thefield winding exc
with armature winding open, air gap flux density distribution, flux per pole, induced EM
anarmature coil. Armature winding and commutatioBlementary armature coil and commutatc
lap and wave windings, construction of commutator, linear commutation, Derivation of back
equationarmatureMMF wave,derivationof torqueequation armaturereaction air gapflux density
distribution with armaire reaction.

Module 3: DC Machine motoring and generation (7 hours)

Field excitationsi separately excited, shunt and series. Open circuit characteristic of sepeé
excited DC generator, back EMF with armature reaction, voltage-bpilth a shunt gearator,
critical field resistance and critical speed:| \éharacteristics and torgispeed characteristics @
separately excited, shunt and series motors. Speed control througharmature voltage. LoSS
testing and backo-back testing of D@nachines
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Module 4: Transformers (10 hours)

Principle, construction and operation of singlbase transformers, equivalent circuit, pha
diagram, voltage regulation, losses and efficiency Testimgen circuit and short circuit test
polarity test, bacho-back test, separation of hysteresis and eddy mun@sses Threphase
transformer- construction, types of connection and their comparativefeatures, Parallel opera|
singlephase and threghase transformers, applications and comparison with two win
transformer,Magnetizing current, harmonigs magnetization current, Phase conversioBcott
connection, threphase to sbphaseconversion, Taghanging transformers No-load and ofoad
tap-changing of transformers, Thr@agnding transformers. Cooling afansformers.

Module 5: Three Phase Indwtion Motor (6 hours)

Induction motor as a Transformer, Flux and MMF phasors in Induction motors,Equivalent ¢
Performance equations, Induction motor phasor diagram, Tslgueharacteristic, Power sli
characteristic, Determination of equivalentait parameters. Methods of starting of squirrel Cx
and Wound Rotor Motors.Speed control of Induction motor, Polarity Test, Application of Poly
Inductionmotor.

Text Books:

1. Electrical Machines: Theory and Practité,N. Bandyopadhyay, PHI Learning Piztd
2. Electrical Machines, P. Purkait and I. Bandyopadhyay, Oxford.

3. Electrical Machinery, P.S. Bimbhra, 7th Edition, Khafhgbishers

4. Electrical Machines, P.K. Mukherjee & S. Chakrabartyedition, DhanpaRai Publication.

Reference Books:

1 Electric Machinery & Transformers, Bhag S. Guru and H.R. Hiziroglu, 3rd Edition, Oxford
University press.

2. Electrical Machines, R.K. Srastava, Cengage Learning

3. Theory of Alternating Current Machinery, Alexander S Langsdorf, Tata Mc GithEdition.

4. The performance and Design of Alternating Current Machines, M.G.Say, CBS Publishers &
Distributors.

5. Electric Machinery & transformer, IrvinL Koskow, 2nd Edition, Prentice Haiidia
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B. Tech courses in Engineering & Technology
(Applicable from the academic session 202021)

Course Code PGEE 402 Category. Electrical Engineering
Course Title: Digital Electronics Semester 4"
L-T-P:3-1-0 Credit: 3+1

Pre-Requisites Basic concepts of number syst¢
Basic concept of electronic cisits, Basic
knowledge of circuit theory

Course Outcomes

CO 1: Convert different type of codes and number systems which are used in digital commun
and computesystems.

CO 2. Employ the codes and number systems converting circuits and Comffarent types of
logic families which are the basic unit of different types of logic gates in the domain of ecor
performance andfficiency.

CO 3: Analyze different types of digital electronic circuit using various mapping and logical
and know the techniques to prepare the most simplified circuit using various mapping
mathematicaimethods

CO 4: Design different types of with and without memory element digital electronic circuitg
particular operation, within the realm of economic, penfance, efficiency, user friendly an
environmentatonstraint

CO 5: Apply the fundamental knowledge of analog and digital electronics to get different
analog to digitalized signal and viwersa converters in real world with different changi
circumstances. Understand the process of Analog to Digital conversion and Digital to A
conversion

CO 6: Assess the nomenclature and technology in the area of memory devices and ap
memory devices in different types of digital circuits for reatldiapplication

Module 1 (10 hours)

DATA AND NUMBER SYSTEM

Binary, Octal and Hexadecimal representation and their conversion, BCD, ASCII, EBDIC,
codes and their conversion, Signed binary
methods,Binary arithmetic(addition, subtraction, multiplication, division), sigagnitude binary
representation. Error detecting and correcting codes,

BOOLEAN ALGEBRA

Various logic gates and their truth tables and circuits, Representation in SOP and POS
Minimization of logic expressions by algebraic methodnm&p method. M method of function
realization

Module 2: COMBINATIONAL CIRCUITS (6 hours)

Adder and suitractor circuit, Circuit of Encoder, Decoder, Comparator, Multiplexer;
Multiplexer, Parity Qecker & Generator, Parity Encoder. Static and dynamic hazards
combinational logic.
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Module 3: SEQUENTIAL CIRCUITS (9 hours)

Flip-Flop: Basic memory elements;R§ JK, D, and T Flipflop,
Register: Various types of Registers & their design.
Counter: Counters & their design, Irregular counter, State table & State transition diag
Sequential circuit design methodology.

Module 4: A/D and D/A Converters (6 hours)

Digital to analog converters: weighted resistor/converte2RR.adder D/A converter, sgifications
for D/A converters, examples of D/A converter ICs, sample and hold circuit, analog to
converters: quantization and encoding, parallel comparator A/D converter, successive approx
A/D converter, counting A/D converter, duslbpe A/D converter, A/D converter using voltage
frequency and voltage to time conversion, specifications of A/D converters, example o
converter ICs.

Module 5: (6 hours)

MEMORY SYSTEMS - RAM, ROM, EPROM, EEROM, LOGIC FAMILIES

Characteristics afligital ICs, TTL, Schottky TTL, ECL, MOS & CMOS, interfacing CMOS and
TTL, Tri-state logic, their operation and specification. Programmable Logic Arrays (PLA),
Programmable Array Logic (PAL), Combinational PlHased State Machines (CPLDS), Field
Programmale Gate Array (FPGA).

Text Books:
1. Fundamental of Digital Circuits, A. Anand Kum&I.
2. Modern Digital Electronics, 2nd Edition, R.P. Jain. Tata Mc Graw Hill Compéanited.
3. Digital Logic Design, Morriedlano, PHI.
4. Digital Principles & Application, 5tliedition, Leach &MJalvino, Mc Graw HillCompany.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B. Tech courses in Engineering & Technology
(Applicable from the academic session 262021)

Course Code PGEE 403 Category. Electrical Engineering
Course Title: Electrical and Electronics Semester 4th

Measurement

L-T-P:30-0 Credit: 3

Pre-Requisites Basic Electrical Engineering,

Electric Crcuit Theory, Electromagnetism

Course Outcomes

CO 1. Develop the knowledge of theoretical and mathematical principles of electrical mea
instruments.

CO 2: Examine various real life situations in domestic or industrial scenario where measurefm
electrical quantities are essential.

CO 3: Choose the proper type and specification of measuring procedure and measuring inst
for different industrial/commercial/domestic applications.

CO 4: Assess fault conditions in electrical installati@msl identify necessary remedial measures.

CO 5: Design new sensing and measuring schemes for various electrical and electronic applica

CO 6: Recognize basic supporting tools for applications in other electrical engineering core field

Module 1: Introduction of Measurement (3 Hours)

Method of measurement, Measurement system, Classification of instruments, Definition of ac
Precision,Resolution, Speed of response, Error in measurement, Classification of errors, |
effect due to shunt argkries connected instruments.

Module 2: Analog Meter ( 5 Hours)
General features, Construction, Principle of operation and torque equation of Moving coil, M
iron, Electrodynamometer, Induction instruments, Principle of operation of the Electros
ThermoelectricRectifier type instruments, Extension of instrument ranges and multipliers.

Module 3: Instrument Transformer (4 Hours)
Disadvantage of shunt and multipliers, Advantage of Instrument transformers, Principle of op
of Current& Potertial transformer, errors.

Module 4: Measurement of Power, Energy and Power Factor(5 Hours)
Power: Construction, Thep and principle of operation of electro dynamometer, electrost
Watt meter, Measurement of 104G and 3 4 power
Energy: Construction, Theory and pr i-hoa imptér,ég
Errors and compensation.

Theory andoperation of frequency, powdaictor meters, calibration of Watheters and Energy
meters.
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Module 5: Oscilloscope (4 Hours)

CRO, Block diagram, sweep circuits, Delay line, multiple trace, and oscilloscope pr
Measurement of voltage, current, freqog& phase by oscilloscope. Frequency limitation of CR
Sampling and storagescilloscope, Double beam CRO.

Module 6:Measurement of Resistance (8 Hours)

Measurement of medium, low and high resistances, Megger Potentiometer:

DC Potentiometer: Constructip theory and Principle of Basic slide wire DC potentiome
Crompton and Vernier potentiometers. AC potentiometers: Drysdalei, Giakley.

AC Bridge:Measurement of Inductance, Capacitance and frequency by AC bridges.

Module 7: Electronic Instruments for measurement of basic parameters: (3 Hours)

Introduction, Electronic DC & AC Voltmeters, True RMS Voltmeter, Peak response Voltmete
meter, Digital Voltmeters . Advantages of digital meter over analog meters, Resolution and ser
of digital meters, Digital multimeter, Digital frequency meter, Signal generator, Digital Stg
oscilloscope.

Module 8: Sensors& Transducers (4 Hours)
Introduction to sensors & Transducers, Strain gauge, LVDd@mperature transducers, Flo
measurement using magitceflow measurement.

Text Books:

1. A course in Electrical & Electronic Measurements & Instrumentation, 8atvhney,
Dhanpat Rai &sons.

2. Electrical Measurement & Measuring Instruments, E.W. Golding &A/ides,
WheelerPublishing.

3. Modern Electronic Instrmentation and Measurement Techniques, Hel&idkooper,
2nd Edition. PHI

Reference Books:

1. Electronic Instruments, H.S. Kalsi, Tata #&caw hill, 2ndEdition.

2. Electronic Instrumentation &Measurements, David A. Bell, 3rd Editifprd
Universitypress.
3. Instrument transducers, H.K.P. Neubert, Oxford Univesiggs.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B. Tech courses in Engineering& Technology
(Applicable from the academic session 262021)

Course Code ES ME401 Category. Engineering Science Courses
Course Title: Thermal Power Engineering Semester 4"
L-T-P :3-0-0 Credit: 3

Pre-Requisites High school Physics,

Course Outtomes

CO 1: Describe the function of different components of boilers. Engines and turbines.

CO 2 Explain the principle of operation of different types of boilers, turbines, IC engines ang
turbines.

CO 3: Solve numerical problems of boilers, tures, IC engines and Gas turbines.

CO 4: Evaluatepossiblecausesf discrepancyin practicalexperimentabbservationsn comparisono
theory.

CO 5: Analyze the performance of boilers, engines and turbines.

CO 6: Explain methods to control boiler, engs and turbines parameters.

Module 1: Boilers (12 Hours)
Water Tube & Fire Tube boilers, Circulating Principles, For€agtulation, Critical pressure, Supe
heaters, Rdeaters,attemperators, induced draught, forced draught and secondaRares; Boiér
performance analysis and heat balance. CombuStstems, Environmental ProtectiorESP, Cyclone
Separator, Dustollector etc.

Module 2: Turbines (12 Hours)

Turbines: Rotary Thermodynamic devideSteam turbines & theirclassificatiohndmpulse & Reaction
type Turbines, Thermodynamics of compressible fltfidw, equation andcontinuity Isentropic flow
through nozzles, velocity diagram, Bladefficiency, optimum velocity ratio, mulstaging, velocity
&pressurecompounding, losses in turbines, erosib turbine blades,turbine governing, performan
analysis oturbine, Condensingystem.

Module 3: IC Engines (6 Hours)
IC Enginesi classification, Analysis of a standard cycle, fuelcharacteristic of SI & CI Eng
Combustion, Engine performandetomotive Engine exhaust emission and their control

Module 4:Gas Turbines(6 Hours)
Gas turbine Analysis Regeneration Reheating, Isentropiefficiency Combustion efficiency

Text books:
1. Engineering Thermodynamics, P.K. Nag, 6th Edition , Mc GrawHdillcation Pvt. Ltd
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2. Power Plant Engineering, P K Nag, 4th Edition, Mc Graw Hill Education Pvt. Ltd
3. Thermal Engineering , P.S. Ballaney, 25th Edition, , Khanna publishers

4. Power Plant Engineering, Domkundwar, Arora, Dhanpat Rai & Co.

Reference book:

1. Thermodynamics ,Cengel , 6th Edition, Tata Mc GHdill Education.
2. Power Plant Technology ,MM#&Vakil 1st Edition, Tata McGraw Hill
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Aliddlam Azad University of Technology)
2" Year Curriculum Structure for B. Tech courses in Engineering & Technology

(Applicable from the academicsession 202€2021)

Course Code HM-EE 401 Category. Electrical Engineering

Course Title: VALUES & ETHICS IN PROFESSION | Semester 4™

L-T-P:3-0-0 Credit: 3

Pre-Requisites Science, Technology and
Engineering as knowledge and as Social and
Professional Activities

CourseObjectives
1 To create an awareness on Engineering Ethics and Human Values.
1 To instill Moraland Social Values and Loyalty.
1 To appreciate the rights of others.
1 To create awareness on assessment of safety and risk.

Course Outcomes:

CO 1. Identify and analyze an ethical issue in the subject matter under investigation or in a r¢
field

CO 2: Identify the multiple ethical interests at stake in a-reatld situation or practice

CO 3: Articulate what makes a particular course of action ethically defensible

CO 4: Assess their own ethical values and the social context of problems

CO 5: Identify ethical concerns in research and intellectual contexts, including academic intg
use and citation of sources, the objective presentation of data, and the treatment of human su

CO 6. Demonstrate knowledge of ethical values in “atassroom dtvities, such as service
learning, internships, and field work integrate, synthesize, and apply knowledge of ethical dilg
and resolutions in academic settings, including focused and interdisciplinary research

Module 1: Effects of Technological Growh (10 hours)
Rapid Technological growth and depletion of resources, Reports of the Club of Rome. Lin
growth:sustainable development

Energy Crisis: Renewable Energy Resources

Environmental degradation and pollution. Edendly Technologies. Enviranental Regulations,
Environmental Ethic&ppropriate Technology Movement of Schumacher; later developments
Technology and developing notions. Problems of Technology transfer, Technology asse
impactanalysis.

Human Operator in Engineering projects andustries. Problems of man, machine, interacti
Impact of professional ideals. Social and ethical responsibilities of Technologists. Cod
professional ethics.

Whistle blowing assembly line and automation. Human centered Technology.
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Module 2: Ethics of Profession(5 hours)
Engineering profession: Ethical issues in Engineering practice, Conflicts between business d

and beyond, Case studies.

Module 3: Profession and Human Valueg10 hours)

Values Crisis in contemporary sociégture of valuesvalue Spectrum of a good life
Psychological values: Integrated personality; mental health

Societal values: The modern search for a good society, justice, democracy, secularism, rule
valuesin Indian Constitution.

Aesthetic values: Perception aadjoyment of beauty, simplicity, clarityioral and ethical values
Nature of moral judgments; canons of ethics; ethics of virtue; ethics ofathigs of responsibility.

Text/ Reference Books:

1. Stephen H Unger, Controlling Technology: Ethics andRiébgponsible Engineers, John Wiley
& Sons,New York 1994 (2nd Ed)

2. Deborah Johnson, Ethical Issues in Engineering, Prentice Hall, Englewood Cliffs, New Jersey

1991.

3. A N Tripathi, Human values in the Engineering Profession, Monograph published by 1M,
Calcuttal996.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalam Azad University of Technology)
2" Year Curriculum Structure for B. Tech courses in Engineering & Technology
(Applicable from the academicsession 202¢2021)

Course Code MC-EE 401 Category. Mandatory Courses
Course Title: Environmental Science Semester 4"
L-T-P :3-0-0 Credit: 0

Pre-Requisites Basic knowledge of science

Course Outcomes

CO 1: Articulate the interconneatieand interdisciplinary nature of environmental studies.

CO 2: Demonstrate an integrative approach to environmental issues with a focus on sustainability

CO 3: Use critical thinking, problersolving, and the methodological approaches in environme
problem solving.

CO 4: Communicate complex environmental information to both technical antectnical audiences.

CO 5: Understand and evaluate the global scale of environmental problems.

CO 6. Reflect critically on their roles, responsibilities, and ntities as citizens, consumers alf
environmental actors in a complex, interconnected world.

Module 1: (8 Hours)

Basic ideas of environment, basic concepts, man, society & environment, their interrelationship.

Mathematics of population growth and asstema problems, Importance of population study
environmental engineering, definition of resource, types of resource, renewable, nonreng
potentially renewable, effect of excessive useawss population growth, Sustainable Development.

Materials lalance: Steady state conservation system, steady state system witoneervative
pollutants, step function. Environmental degradation: Natural environmental Hazards like

earthquake, Landslideauses, effects and control/management; Anthropogietcadation like Acid
raincause, effects and control. Nature and scope of Environmental Science and Engineering.

Module 2: (8 Hours)
Elements of ecology: System, open system, closed system, definition of ecology, species, pof
community, definitiorof ecosystemcomponents types and function.

Structure and function of the following ecosystem:. Forest ecosystem, Grassland ecosystem
ecosystem, Aguatic ecosystems, Mangrove ecosystem (special reference to Sundar ban); Fo
[definition andone example of each food chain], Food web.

Biogeochemical Cycledefinition, significance, flow chart of different cycles with only element;
reaction [Oxygen, carbon, Nitrogen, Phosphate, Sulphur].

Biodiversity types, importance, Endemic species, Biedsity Hot spot, Threats to biodiversity|
Conservation of biodiversity.
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Module 3: (9 Hours)
Atmospheric Composition: Troposphere, Stratosphere, Mesosphere, Thermosphere, Tropopa
Mesopause. Energy balance: Conductive and Convective heat traasiation heat transfer, simpl
global temperature model [Earth as a black body, earth as albedo], Problems.

Green house effects: Definition, impact of greenhouse gases on the global climate and consequ
sea water level, agriculture and marinedo Global warming and its consequence, Control of Glg
war ming. Eartho6és heat budget.

Lapse rate: Ambient lapse rate Adiabatic lapse rate, atmospheric stability, temperature in
(radiation inversion). Atmospheric dispersion: Maximum mixing depgntilation coefficient, effective
stack height, smokestack plumes and Gaussian plume model.

Definition of pollutants and contaminants, Primary and secondary pollutants: emission standard,
pollutant. Sources and effect of different air polluté®tspended particulate matter, oxides of carb
oxides of nitrogen, oxides of sulphur, particulate, PAN, Smog, Photochemical smog and London
Depletion Ozone layer: CFC, destruction of ozone layer by CFC, impact of otherhgrnesa gases
effect ofozone modification.

Standards and control measures: Industrial, commercial and residential air quality standard,
measure (ESP. cyclone separator, bag house, catalytic converter, scrubber (ventury), (Staten
brief reference).

Module 4: (9 Hours)
Hydrosphere, Hydrological cycle and Natural water. Pollutants of water, their origin and effects: G
demanding wastes, pathogens, nutrients, Salts, thermal application, heavy metals, pesticides
organic compounds.

River/Lake/ground wer pollution: River: DO, &lay BOD test, Seeded BOD test, BOD reaction T
constants, Effect of oxygen demanding wastes on river [deoxygenation, reaeration], COD, QOil, G
pH.

Lake: Eutrophication [Definition, source and effect].

Ground water: Aqders, hydraulic gradient, ground water flow (Definition only)

Standard and control: Waste water standard [BOD, COD, Oil, Grease], Water Treatment
[coagulation and flocculation, sedimentation and filtration, disinfection, hardness and alks
sdtening] Waste water treatment system, primary and secondary treatments [Trickling filters, r¢
biological contractor, Activated sludge, sludge treatment, oxidation ponds] tertiary treatment defini
Water pollution due to the toxic elements ahdiit biochemical effects: Lead, Mercury, Cadmium, &
Arsenic.

Module 5: (6 Hours)
Environmental impact assessment, Environmental Audit, Environmental laws and protection act o
Different international environmental treaty/ agreement/ protocol.

Text/Reference Books:
1. Environmental Studies, M.P. Poonia& S.C. Sharma, Khanna Publishing House

2. Introduction to Environmental Engineering and Science, G.M. Masters, P+datlagf India Pvt. Ltd.,
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1991.
3. Environmental Chemistry, A. De, New Ageédmational
4. Text Book for Environmental Studies, ErachBharucha, UGC

5. Elements of Environmental Pollution Control, O.P. Gupta, Khanna Publishing House

(AICTE Recommended Book).
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Haldia Institute of Technology, West Bengal
(AnAutonomous Institution under MaulanabulKalan Azad University of Technolggy
1st Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code PGEE 491 Category. Professional Cor€ourses
Course Title: Electric Machinel Laboratory Semester 4"
L-T-P :0-0-2 Credit: 1

Pre-Requisites High school Physics (Theory and Laborator
Circuit Theory, Basic Electrical Engg. ( Lab and Theory)

Course Outcomes

CO 1. Identify relevantinformationto supplemento the ElectricMachinel (EE401)course.

CO 2 Set uptestingstrategieandselectproperinstrumentgo evaluategperformanceharacteristics
of electricalmachinesandAnalyzetheir operationunderdifferentloadingconditions.

CO 3: Practice different types of wiring and devices connections keeping in mind technical, econo
safety issues.

CO 4: Evaluatepossiblecauseof discrepancyin practicalexperimentabbservationsn comparisono
theory.

CO 5. Prepare professial quality textual and graphical presentations of laboratory data
computational results, incorporating accepted data analysis and synthesis methods, math
software,andwordZ processing tools.

CO 6: Primarily via tean¥ basedlaboratoryactivities, studentswill demonstratehe ability to interact
effectively on a social and interpersonalevel with fellow studentsandwill demonstrate thability to
divide up andsharetaskresponsibilitiedo completeassignments.

Choose 10 experiments fromhte following:

. Determination of the characteristics of a separately excitegdd€rator.

. Determination of the characteristics of a BGtor

. Study of methods of speed control of D®tor

. Determination of the characteristics of a compound DC generator-&haort)
. Determination of speed of DC series motor as a function ofttogde.

. Polarity test on a single phasansformer

. Determination of equivalent circuit of a single phase transformeeffictency.

. Study of different connections of three phasesformer.

© 00 N O 0o b~ W N P

. Study of Parallel operation of a single phasasformer.

10. Determination of temperature rise and efficiency of the transformer. (Back todstck
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalaradA@niversity of Technology)
1st Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code PGEE 492 Category. Professional Cor€ourses
Course Title: Digital Electronics Lab Semester 4"
L-T-P :0-0-2 Credit: 1
Pre-Requisites Basic knowledge of Analog Electronics.

Course Objectives:

1 To learn basic techniques for the purpose of digital circuits and central concepts em
in the conception of digitalsystems.

1 To undertand different forms of number representation and to be able to convert be
different numbersystems.

1 Representation of the truth table of various expressions and combinational circuits
logicgates.

1 Construction of Adder, Subtractor circuit in dajdomain.

1 Construction of flipslops, counters, shiftregisters.

1 Knowledge of Digital design for electronicappliances.

Course Outcomes:

CO 1. Convert numerical data to various numbgstems.

CO 2: Can demonstrate t truth tables of different logicgate

CO 3: Can design different digitalappliances

CO 4: Evaluate possible causes of discrepancy in practical experimental observatic
comparison to theory.

CO 5: Prepare professional quality textual and graphical presentations of laboratory da
computational results, incorporating accepted data analysis and synthesis methods, math
software,and word, processing tools.

CO 6: Primarily via tean¥ basedlaboratory activitiesstudentswill demonstratehe ability to
interact effectivelyon a socialandinterpersonal levelith fellow studentsandwill demonstrate
theability to divide up andshake taskresponsibilitiedo completeassignments.

List of experiments:

1. Design of half adder, full circuit using logicgates.
2. Design of halubtractor,full subtractor circuit using logicgates.

3. Design of RS and JK Flip Flop circuit using logicgates.
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Desiagn of T and D Flip Flop circuit using logicgates.

Design of Register circuit using FlipFlop.

Design of serial to parallel converter and parallel to serialconverter.

Design of asynchronous up/downcounters.
Design of synchronous up/downcounters.

Study of A/Dand D/A convertercirculit.
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Haldia Institute of Technology, West Bengal

(AnAutonomous Institution under MaulanabulKalan Azad University of Technolggy
2nd Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the acad emic session 2020  -2021)

Course Code PGEE 493 Category: Professional Cor€ourses
Course Title: Electrical and Electronics Semester 4th

Measurementab

L-T-P: 002 Credit: 1

Pre-Requisites Basic Electrical Engineering,
Electric Circuit Theory, Eectromagnetism

Course Outcomes

CO 1: Develop the fundamental knowledge and demonstrate various electrical measuring instr
which operated by different electrical, chemical, mechanical, optical and other physical properti

CO 2 Relate the mattmatical and theoretical knowledge with the practical electrical measy
system and realize the importance of further improvement of the measuring instrument fol
improved performance, efficiency, cost effectiveness, safety and environmental aspects.

CO 3: Design the measuring circuit and perform the real life experiment to find out various ele
parameters which are important to design the electrical system considering safety, econor
environmental constrains.

CO 4: Able to standardize veus measuring instrument with the help of standard absolute meter

CO 5: Capable to analyze the effect on the electrical system with different types of changing elg
loads and supply.

CO 6: Develop themselves as a good team member and leagerftom the experiments with €0
operation and communication with other team members. Also able to invent themselves the cg
of decision making which leads a good performance and able to perform the documenta
experimental data.

List of Experiments:

1. Instrument workshopObserve the construction of PMMC, Dynamometer, Electro
thermal and Rectifier type of instruments, Oscilloscope and Digit#timeter.

2. Calibrate moving iron and electrodynamometer type ammeter/voltmepatégtiometer.
3. Calibrate dynamometer type wattmeter by potentiometer.

4. Calibrate AC energymeter.

5. Measurement of resistance using Kelvin doutsldge.

6. Measurement of power using Instrumeansformer.
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7. Measurement of power in Pephasecircuits.

8. Measurement of frequenby WienBridge.

9. Measurement of Inductance by Ander&dge.
10. Measurement of capacitance by De Sdrigge.

11. Measurement of capacitance by ScheBnigige.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technology)
2nd Year Curriculum Structure for B.Tech courses in Engineering & Technology

(Applicable from the academic session 2020 -2021)
Course Code ESME 481 Category: Professional Core Courses
Course Title: Thermal Power Engineieg Lab Semester 4th
L-T-P:00-2 Credit: 1
Pre-Requisites Thermal Power Engineering

Course Outcomes

CO 1. Describe and analyze different types of sources and mathematical expressions rel
thermodynamics and various terms and factors uegiththermal powepperation.

CO 2. Analyze the working and layout of different power plants and the different systems comg
the plant and discuss about its economic and safety impacts

CO 3: Combine concepts of learnt courses to define the wgrkrinciple boiler, its layout, safety
principles and compare it with plants of other types.

CO 4: Describe the working principle and basic components of the boiler and the economic ang
principles involved with it.

CO 5: Discuss the working primgle and basic components of tipetrol and diesel engine and th
economic principles and safety precautions involved with it.

CO 6: Discuss and analyze the mathematical and working principles of different electrical equig
involved in the thermal peer engineering.

List of Experiments:

1. Study of Cut Model$ Boilers IC Engines

1 Lanchashire Boiler
1 Bahcock & Willcox Boiler
1 Cochran Boiler
1 Vertical Tubular Boiler
1 Locomotive Boiler
91 4S Diesel Engine
1 4S Petrol Engine
1 2S Petrol Engine
2. Load Test on 4 Strokieetrol Engine & Diesel Engine by Electrical Load Box.
3. Load Test on 4 Stroke Diesel Engine by Rope Brake Dynamometer.
4. Heat Balance on 4 Stroke Diesel Engine by Rope Brake Dynamometer & by Electrical
Load Vs Box.
5. Valve Timing Diagram on 4S Diesel Engine M@ 4S Petrol Engine Model.
6. To find the Calorific Value of Diesel Fuel & Coal by Bomb Calorimeter.
7. To find the Flash Point & Fire Point of Petrol & Diesel Fuel.
8. To find the Cloud Point & Pour Point of Petrol & Diesel Fuel.
9. To find Carbon Particle Percegtin Diesel Engine Exhaust Smoke by Smimieter
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and trace th&HP Vs. % Carbon Curve.
10. Measurement of the Quality of Stednknthalpy & Dryness fraction.
11. To find out the Boiler performandeBoiler efficiency & Steam evaporation rate.
12. To visit a Thermal Pwer Station & study of the followings :

1 Boller

Steam pipe
Furnace
Economizer
Preheater
Steam turbines
Alternator
Water treatment plant

T
T
T
T
T
T
T
1 E.S.P.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad Universitgf Technology
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 501 Category. Professional Cor€ourses
Course Title: ELECTRICAL MACHINEST Il | Semester Fifth
L-T-P :3-0-0 Credit: 3

Pre-Requisites Physics and Mathematics and Basic Electrical and Electronics Engineering

Course Objectives:

1 To make students conversant about the underlying energy conversion theory leéstaal
and mechanical systems by introohgcelectromechanical energy conversion principles.

1 To expose the students to the concepts of various types of electrical machiagplaradions
of electrical machines.

1 To acquaint the student with the concept of generation of electricity in pbaaer

Course Outcomes :

CO1: Use concepts in trigonometry, complex algebra, phasor operations and principl
electromagnetism to find correct solutions to electrical machine performance questions. Selec;
materials and methods for design and awmsion of electrical machines within thealm of
manufacturing, economic, performance, efficiency and environmental constraints.

CO2: Use modeling/simulation parameters with standard equivalent circuit modetsedict
correctlythe expected performaaof various genergurpose electrical machines.

CO3: Compare accepted standards and guidelines to select appropriate electrical machines
specified performance requirements.

CO4: Demonstrate an understanding of the fundamental control praessesiated with rotating
machines (starting, reversing, braking, speed control etc.).

COb5: Set up testing strategies to evaluate performance characteristics of electrical machines.
of autonomous systems using special electrical machines. Justifgngaorary issues within ani
outside the electrical engineering profession.

CO6: Access the techniques, skills, and modern engineering tools necessary for electrical engi
practice. Choose the scope of applicability of various types of electrichiimes in real life
Multi-disciplinaryusages.

Module 1: Single phase Induction motor(10 hours)

Construction, Double revolving field theory, Cross field theory, Starting methods, 8p€etjue
characteristics, Phasor diagram, Condition of maximum torfQa&rmination of equivalent circuij
parametersApplications.

Single Phase AC series motor, Compensated & uncompensated motors.

Page p1



Module 2: Synchronous machines (20 Hours)

Constructional features, Types, Excitation systems, Generator & Motor mogeslrical rotor

synchronous machine generated EMF, equivalent circuit and phasor diagram, armature real
synchronous impedance, voltage regulati@MF, MMF, ZPF). Operating characteristics
synchronous machines,-a80rves. Salient pole machinetwo reation theory, analysis of phasd
diagram, power angle characteristics.

Parallel operation of alternatorsynchronization and load division. Synchronous machine conne
to infinite bus, effect of change of excitation and speed of prime mover. Stafti@gnohronous
motor, V- Curve, Damper windingHunting.

Module 3: Special Electromechanical devic(10 hours)

Principle and construction of switched Reluctance motor, Permanent magnet machines, Brush
machines, Hysteresis motor, Stepper motor, ®aEnerators, Synchro& resolvers. AC servo
motors. Principle, construction and operational characteristics of Induction generator &
Induction motor.

Numerical problems to be solved in the tutorial classes.

Text Books:
1. Electrical Machinery, P.8himra, Khanndublishers.

Generalised Theory of MachinB.S. Bimbhra, KhannBublishers
Electrical Machine® Nagrath& Kothary, TMH

Electrical Machines, Theory & Applications, M.N. Bandyopadhyziy|
Mukherjee P K & Chakraborty S : Electrical MachingshanpatRai Pub.

aprLDd

Reference Books:
1. Electric Machinery & Transformer, Bhag S. Guru and H.R. Hiziroglu, 3rdEdition, Oxford
Universitypress.

2. Performance & Design of A.C. Machinds M.G. Say, CBS Publishers&
Electric Machinery &Transformes, Irving L. Kose, PHI

w

4. Electric Machinery, A.EFitzgerald, Charles Kingsleyr. & Stephen D. Umanéth Edition, Tata

McGraw Hill Edition.
5. Electrical Machines, R.K. Srivastava, Cengagarning
6. Theory of Alternating Current Machinery, Alexander S Langsdorf, Tata Mc GithEdition
7. The performance and Design of Alternating Current Machines, Ba§,. CBSyublishers&
distributors.

8. Problems in Electrical Engineering, Parker smith, 9th Edition, CBS publishers & distributors.

9. Electric Machines, Charles A. Gross, CRf@ss.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 502 Category: Professional Cor€ourses
Course Title: Power Systems Semester 5"
L-T-P: 3-0-0 Credit: 3
Pre-Requisites Power Electronics, Electrical
Machine and Control System

Course Outcomes

CO 1. Recall the differentoncepts of previgsly learned courses which can be applied to poj
systems.

CO 2: Identify the concepts applicable to different areas of power system and perform the r¢
modifications to extend them to power system applications.

CO 3: Apply the modified concepts ttalculate the different parameters of transmission line, pg
systemprotection voltage surges and fault analysis.

CO 4: Analyzethe effect of different parameter modifications on the state of the power gener
transmissiorand distribution system.

CO 5: Assemble and evaluate the information collected from applyingiskearnedconcepts to
determingorocedures which can be applied to areas of power systems.

CO 6: Compare the different types of power system fault calculation and protectido &tgprove
powersystem stability and reliability.

Module 1-Basic Conceptg4 hours)
Evolution of Power Systems and PresBaty Scenario. Structure of a power system: Bulk Poy
Grids and Micregrids. Generation: Conventional and Renewable Energy Soiistsbuted Energy
Resources. Energytorage. Transmission and Distribution Systems: Line diagrams, transmissic
distribution voltage levels and topologies (meshed and radial systems).

Module 2-Power System Component§l4 hours)
Overhead TransmissiorLines: Electrical and magnetic field around conductors. Resistg
Inductance and capacitance of two wire line, 3 phase transposed drahsposed lines. Shorl
medium and long transmission lines. Insulators. Underground cables: structure, paramgbty
grading.Power Transfer, Voltage profile and Reactive Power. Surge Impedance Loading.
Synchronous Machines: Steastate performance characteristics. Operation when connecte
infinite bus. Real and Reactive Power Capability Curve of generators. al'yweaveform under
balanced terminakhort circuit conditionsi steady state, transient and dwdnsient equivalent
circuits. Loads: Types, Voltage and Frequency Dependence of LoadsniP&8ystem and parnit
calculations.

Module 3- Over-voltages and hsulation Requirements (5 hours)

Generation of Ovevoltages: Lightning and Switching Surges. Protection against-@l&ges,
Insulation Coordination. Propagation of Surges. Travelmgve EquationsVoltages produced by
traveling surges. Bewley Diagram
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Module 4- Fault Analysis and Protection Systems (13 hours)

Method of Symmetrical Components (positive, negative and zero sequences). Balanc
Unbalanced Faults. Representation of generators, lines and transformers in sequence n
Computationof Fault Currents. Neutral Grounding. Switchgear: Types of Circuit Breakers. Attril
of Protection schemes, Bacip ProtectionProtectionschemegOver-current, directional, distance
protection differential protection)andtheir application.

Text/ References:

1. Electrical Power System, Subir Roy, Prentitzl

2. Power System Engineering, Nagra&thKothery, TMH

3. Switchgear protection and power systems, Sunil S Rao, KHutsigcations.

4. A text book on Power System Engineering, M.L.Soni, P.V.Gupta, U.Sn8dat& A. Chakrabarti,
DhanpatRai & CO.

5. Elements of power system analysis, C.L. Wodhwa, NewlAgnational.

6. Electrical Power System, Ashfag Hussain, CBS Publishers &Distributors2
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Haldia Institute of Technology, West Bengal
(An Autonomous Institutiomnder Maulana Abul Kata Azad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 503 Category: ProfessionalCoreCourses
Course Title: CONTROL SYSTEM Semester 5th
L-T-P: 3L+1T Credit: 4

Pre-Requisites High school Physicdvlathematics and Circuit Theory

Course Outcomes:

CO 1. Categorize different types of system and identify a set of algebraic equations to repres;
model acomplicated gstem into a more simplified form using transfer function condepérpret
different physical and mechanical systems in terms of electrical system to construct equ
electrical models for analysis.

CO 2 Employ time domain analysis to predict andgose transient and steady state performa
parameters of the system for standard ifipactions.

CO 3. Formulatedifferent types of analysis in frequency domain to explain the nature of stabili
the system.

CO 4: Identify the needs of differenypes of controllers and compensator to ascertain the req(
dynamicresponse from the system.

CO 5: Employ state variable approachaialyzeSISO & MIMO systems.

CO 6: Understand the characteristics of various types of nonlinearities present icepbystems ano
carry outthe stability analysis of nelinear control systems.

Module 1: (6 hours)

Introduction to control system: Elementary control concepgpes of control system€pen loop &
closed loop systems. Concept of feedback and autoroatitrol. Examples of feedback contrg
system. Classification of feedback control systdfffects of feedbackElementary concepts o
sensitivity and robustness. Transfer function concept. Pole and Zeroes of a transfer fu
Properties of Transfduncton.

Mathematical modeling of physical systems: Electrical systems. Mechanical Systen
Electromechanical System®lock diagram Representation of control systems. Block diag
al gebr a. Signal fl ow graph. Masonbs gain f
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Module 2: (10 hours)
Time Domain AnalysisStandard test signals. Time response of first and second order systel
standard test inputs. Time response specificatipglication of initial and final value theorem
Design specifications for secoidder systembased on the timeesponseEffects of Pole and Zero:s
on transient response.

Error Analysis: Steady state errors in control systems due to step, ramp and parabolic
Concepts of system types and error constants. Performance error eoesffiRérformanciadices.
Concept of Stability: Definition and Classifications. Stability by pole location. Rdutiwitz criteria
and applicationsRelative Stability analysis. Roabcus technique. Construction of Rdoti. Effects
of gain on the movenm of Pole and Zeros.

Module 3: (8 hours)
Frequency Response Analysis: Relationship between time and frequency response, Bode plo
plots, Nyquist stability criterion. Relative stability using Nyquist critefiogain and phase margin
Determinaion of margins in Bode plot. Closddop frequency response.

Module 4: (8 hours)

Introduction to Controller Design and Compensation Techniq8&ability, steadystate accuracy,
transient accuracy, disturbance rejection, insensitivity and robustneestadl systemsApplication
of Proportional, Integral and Derivative Controllers. Rloai method of feedback controller design.
Improvement of system performance through compensdtead and Lag compensation in desigr
Design specifications in freqoney-domain. Frequenegiomain methods of design.

Module 5: (6 hours)

State Variable AnalysisConcepts of state variables. State space model. Diagonalization of
Matrix. Solution of state equations. Eigenvalues and Stability Analysis. Concept wadllednility and
observability Poleplacement by state feedback.

Module 6: (5 hours)
Introduction to Optimal Control and Nonlinear ContrBlerformance Indices. Regulator problel
Tracking Problem. Nonlinear systéBasic concepts and analysis.

Text Books:

1.Gopal . M., AControl Systems:-HlIRBY7.nci pl es and Desi
2.Kuo, B. C. , AfAut omatic Contr ol Syst emo, Prentice
3.0gata, K., AModern Control Engineeringo, Prentic

4.Nagrath 1. J. and Gepl M., AiContr ol Systems Engineeringo, Nev
Reference Books:

1. Norman S. Nise, Control Systems Engineering, 4th edition, New York, John Wiley, 2003. (Indian
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edition)2. Advance Electrical Technology, H.Cotton, Réaublication

2JJDBAzzo and C. H. Houpis, fALinear control syste:l
modern) o, Mc Graw Hill, 1995.
3.R. T. Stefani and G. H. Hostetter, ifiDesign of fe

4. Nonlinear Control system, J.E. Gibson, M@a@ Hill Book Co.
5. Digital Control & State Variable Methods, M. Gopal, 2nd EditioiH

6. Modern Control system, R.C. Dorf & R.H. Bishop, Pear&dncation

Page p7



Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzadUniversity of Technology
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE-501A Category. Open Elective Courses
Course Title: Data Structure and Algorithm | Semester Fifth
L-T-P: 3-0-0 Credit: 3
Pre-Requisites Programmindor problem solving,
Mathematics
CourseObijectives:

1. To understand the basics of abstract data types.
2. To understand the principles of linear and nonlinear data structures.
3. To build an applicatiomsing sorting and searching

Course Outcomes:

CO 1. Able to Differentiate how the choices of data structure & algorithm methods enhang
performance of the program.

CO 2: Able to Solve problems based upon different data structure & also write pragrams

CO 3: Able to Write programs based on different data strudtumgerstand the concept of sampling
a signal; obtain the output of a system us

CO 4: Able toldentify appropriate data structure & algorithmic methods in solving problem.

CO 5: Able to Discuss the computational efficiency of the principal algorithms for sorting, searc
andhashing

CO 6: Able to Comparethe benefits of dynamic and static data structures implementations.

Module 1: Introduction (10 Hours)

Basic Termintbgies: Elementary Data Organizations, Data Structure Operations: insertion, de
traversal etc.; Analysis of an Algorithm, Asymptotic Notations, FBpace trade off. Searching
Linear Search and Binary Search Technique sand their complexity analysis

Module 2: Stacks and Queue$10 Hours)

ADT Stack and its operations: Algorithms andtheir complexity analysis, Applications of St
ExpressionConversion and evaluation corresponding algorithms andcomplexity analysis. Al
gueue, Types of Queue: SilmgueueCircular Queue, Priority Queue; Operations on each type
Queues: Algorithms and their analysis.
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Module 3: (10 Hours)

Singly linked lists: Representation in memorg|gorithms of several operations: Traversin
Searching, Insertiom to, Deldion from linked list; Linked representation of Stack andQueue, He;
nodes, Doubly linked list: operations on it aatyjorithmic analysis; Circular Linked Lists: a
operations theialgorithms andhe complexity analysis. Trees: Basic Tiegrminologies Different
types of Trees: Binary Tree, ThreadedBinary Tree, Binary Search Tree, AVL Tree; Tree ope
oneach of the trees and their algorithms with complexity analysis.

Applications of Binary Trees. B Tree, B+ Tree: definitions,algorithms and asalysi

Module 4: (10 Hours)

Sorting and Hashing: Objective and properties of different sorting algorithms: Selection Sort, E
Sort, Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison among
methods, Hashing. Graph: Basiciiénologies and Representations, Graph search and trav
algorithms and complexity analysis.

Text books:

1. Data Structures and Program Design In C, 2/E by Robert L. Kruse, Bruce P. Leung. PHI
2. Data Structure & Algorithms Using C, R.S. Salaria,Edh, Khanna Publishing House

3. Data Structures in C, Aaron M. Tenenbaum. Pearson.

4. Data Structure, S. Lipschutz.. Mc Graw Hill.

Reference books

1. Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,Clifford Stein, |
press

2. Expert Data Structures with C++, R.B Patel, Khanna Publishing House

3. Fundamentals of Data Structures of C, Ellis Horowitz, SartajSahni, Susan Andersdnffepicsss

4. Data Structures Using C, ReemaThareja. Oxford University press

5. Data Strature Using C, 2/e by A.K. Rath, A. K. Jagadev. SCITECH

6. Data Structures through C, YashwantKanetkar, BPB Publications.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curri culum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PEEE-501A Category. ProfessionaElectiveCourses
Course Title: Digital Signal Processing Semester Fifth
L-T-P:3-0-0 Credit: 3
Pre-Requisites Linear algebra, Complex
number

Course Outcomes :

CO 1. Understand the concept of signals and analyze the spectral content in periodic and a|
signals.

CO 2: Understand the impulse response of a system, convolution of two sighkis application to
dynamic systems.

CO 3: Understand the concept of sampling of a signpaht ai n t he out put
transform.

CO 4: Represent signals mathematically in continuous and disomeée and in the frequency
domain.

CO 5: Understand the Discreteourier Transform (DFT) and the FFT algorithms

CO 6: Apply the knowlede of analog filters to digital filters, design a digital filter and physic4
realize any digital filter

Module 1 (6 hours)
Concept of discretéme signal, basic idea of sampling and reconstruction of signal, Representat
continuous time signalsybits samples Types of sampling, aliasing, sequencgseriodic, energy,
power, unitsample, unit step, unit ramp & complex exponentials, arithmetic operations on sequg

Module 2 (6 hours)

Definition, representation, impulse response, derivation tf@ output sequence, concept
convolution, graphical, analytical and overagd methods to compute convolution supported W
examples and exercise, properties of convolution, interconnection of LTI systems with ph
interpretations, stability anchasality conditions, recursive and R@tursive systems.

Module 3 (8 hours)

Definition, mapping between@ane & zplane, unit circle, convergence and ROC, properties-o
transform, Ztransform on sequences with examples & exercises, characterisiie$aof signals
along with ROC, convolution, correlation and multiplication usingransform, initial value theorem
Perseval 06s rel ati on, i nverse Z tr ans f-foaction
expansions with examples and exercises
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Module 4 (8 hours)

Brief idea about the DSP, Review of Fourier Transform arda@sform, Discrete Time Fourie
Transform, Conditions and properties of DTFT, Discrete Fourier Transform, Properties of
Concept and relations for DFT/IDFT, Relation weén DTFT & DFT, Twiddle factors and the
properties, Inverse Discrete Fourier Transform, Circular Convolution, Properties of Ci
Convolution, Sectioned convolution, Oved8pve and Overlapdd methods with examples an
exercises, Fast Fourier Tramsn, Properties of FFT, Radix 2 Decimation in Time (DIT),

Module 5 (6 hours)
Radix2 algorithm, decimatioin-time, decimatiorin-frequency algorithm, Butterflies, Bit reversa
Examples for DIT & DIF FFT Butterfly computations and exercises.

Module 6 (8 hours)

Introduction to Digital Filter, Design of IIR filters: Butterworth and Chebyshev filter des
Conversion to digital IR Filter using impulse invariance technique, Bilinear Transformation
approximation of derivatives, Realization of Digitlters, Direct formi | realization Direct form

Il realization, Design of FIR Filter: Rectangular, Blackmann Hamming, Hanning and Kaiser wir|
Frequency Transformations in the Analog domain, Frequency Transformations in the Digital do

Text Books:
1. Digital Signal Processing, P. Ramd&ibu

2. Digital Signal Processing computer based approach, S. Mitfa3JH

3. Digital Signal Processing: Principles, Algorithms & Application, J.C. Pragkis
M.G. Manslakis, PHI

4. Fundamental of Digital Signal ProcessingngsMATLAB, Robert J. Schilling,S.L.
Harris, Cengage Learning.

5. Digital Signal Processingnplementation using DSP microprocessors \ekhmples
from

Reference Books:

Digital Signal Processing, Chen,OUP

Digital Signal Processing, Johnson,PHI

Digital SignalProcessing using MATLAB, Ingle,Vikas.

Digital Signal Processing, Ifeachor, Pear&alucation.

Digital Signal Processing, A.V. Oppenhein& R.W. Shaffer,PHI

Theory and application of Digital Signal Processing, L.R. Rabiner& B. Gold,PHI
Digital Signal Processg, Ashok Ambarder, CengageLearning.

Digital Signal Processing, S. Salivahanan, A. Vallavaris& C. Gnanpruja, TMH.
Digital Signal Processingmplementation using DSP microprocessors witamples
from TMS320C54XX, Avtar Singh & S. Srinivasan, Cengagarning

10. Xilinx FPGA user manual and applicationtes.

© N WDNPRE
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable  from the academic session 2020 -2021)

Course Code PEEE-501B Category. Professional Elective Courses

Course Title: Computational Electromagnetic Semester Fifth

L-T-P: 3-0-0 Credit: 3

Pre-Requisites Electromagnet?rogramming for
problem solvingMathematics

Course Objectives:
1 To understand the concepts of computational electromagnetics, to analyi&s of
numerical stability and dispersion

Course Outcomes:

CO 1. understand the fundaments and overviewatial Differential Equation and flieeDomain
Methods

CO 2: understan@nedimensional scalar wave equation

CO 3: understand the conceptMa x we | | 6 s’ Equations and Yee

CO 4: understand thBlumerical StabilitySchemes

CO 5: understand thBlumerical Dispersion

Module 1: Overview (8 Hours)
Background :The Heritage of the 1980's , The Rise of Partial Differential Equation Meth
Interdisciplinary Impact of Emerging Tiri@omain PDE Solvers, History of SpaGeid Time
Domain Techniques for Maxwell's Equations , General Charattsriof Spac&rid TimeDomain
Approaches :Classes of FID and FVTD Algorithms , Predictive Dynamic Range , Scaling to Ve
Large Problem Sizes : Algorithm Scaling Factors , Computer Architecture Scaling Factors , D
Applications, DualUse Electroragnetics Technology.

Module 2: One-Dimensional Scalar Wave Equation8 Hours)
Propagating/Vave Solutions, Finite Differences, FiniiBfference Approximation of the Scalar Wav
Equation, Dispersion Relations for the GDenensional Wave Equation, Numerid@hase Velocity,
Numerical Group Velocity, Numerical Stability: The Time Eigen value Problem, The Space |
value Problem, Enforcement of Stability.

Module3:1 nt roduction to Maxwel |l 6s' (BHgwsati ons &
Maxwell's Equations in free DimensiondReduction to Two Dimension§M Mode TE
Mode, Reduction to One Dimension :TM Mod&E Mode Equivalence to the Wave Equation |
One Dimension Yee Algorithm

Module 4: Numerical Stability (8 Hours)
BasicStability Analysis ProcedureTM Mode, Time Eigen value Problem, Space Eigeralue
Problem, Enforcement of Stabiljtizxtension to the Full ThreBimensional Yee Algorithm,
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Generalized Stability Problem: Boundary Conditions, Variable and Unstructured Meshing, |
Dispersive, Nonlinar, and Gain Materials

Module 5: Numerical Dispersion(8 Hours)

Basic Proceduresubstitution of TravelingVave Trial Solution, Extension to the Full Threl
Dimensional Yee Algorithm, Comparison with the Ideal Dispersion Case, Reduction to the
Dispesion Case for Special Grid ConditiomispersionOptimized Basic Yee Algorithm,
DispersiorOptimized Yee Algorithm with Fourt©rder Accurate Spatial Central Difference
Formulation, Example, Pros and Cons

Text /Referencebooks:
1. Taflove, A. and Hagnes S.C. Computational Electrodynamics, Artech House (2006).
2. Sullivan, D.M.,Electromagnetic Simulation Using the FDTD Method, IEEE Computer Society Pres
(2000).
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Haldia Institute of Technology, West Bengal
(An Autonomous Institutiomnder Maulana Abul Kata Azad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering
(Applicable from the academic session 2020 -2021)

Course Code PC-EE 591 Category: Professional Cor€ourses

Course Title: ELECTRICAL MACHINES -Il LABORATORY | Semester Fifth

L-T-P:00-2 Credit: 1

Pre-Requisites Physics and Basic Electrical and Electronics Engineering (Theory and Laboratory)

Course Objectives :

1 To expose the students to the operation of Synchronous machoh@sdaction motors and give
them experimental skills.

1 To give students practical laboratory experience with the basic of Synchronization in grid.

1 To introduce students to industrial control of electric machines as well with safe elet

connection att measurement practices.

Course Outcomes :

CO 1: Identify relevantinformationto supplemento the ElectricMachinell (EE591)course.

CO 2: Set up testing strategies and select proper instruments to evaluate performance charaufte
electrical mahines. Develop tesig and experimental procedures different types of electrica
machines and Analyze their operation under different loachnglitions.

CO 3: Estimate constraints, uncertainties and risks of the system (social, environmental shssiags
issues etc.). Combine an understanding of the established principles, theories, concepts and ter
relevant to electrical machines with practical laboratory experimentation.

CO 4. Prepare professional quality textual and graphical presemsa of laboratory data ang
computational results, incorporating accepted data analysis and synthetsieds, mathematica
software, and worgrocessing tools.

CO 5: Primarily via teardbased laboratory activities, students will demonstrate the ahlitptéract
effectively on a social and interpersonal level with fellow students, and will demonstrate thetab
divide up andsharetaskresponsibilitieso completeassignments.

CO 6: Originatea professionakxperienceon working in a power plant or any practicalfield andto be
ready for lifelong involvement in the farther improvement of relevant technology.

List of Experiments:

1. Different method of starting of 3 phase squirrel cage Induction motor & their comparison
[D.O.L, Auto transformer &StaDelta].

2. Speed control of 3 phase squirrel cage induction motor by different methods & their
comparison [voltage control &frequencgntrol]

3. Speed control of three phase slip ring Induction motor by rotor resistantrel.
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10.

Determination of regulation @ynchronous machine by Potieractancenethod.
Determination of regulation of an Alternator by Synchronous Impedaeteod.
Determination of equivalent circuit parameters of a single phase Indnotitor.
Load test on single phase Induction motor ttaobthe performanceharacteristics.

To determine the direcki reactance [Xd] & quadratueis reactance [Xq] of three phase

synchronous machine by sligst.
Load test on wound rotor Induction motor to obtain the performemagcteristics.

To makeconnection diagram of full pitch & fractional slot winding of 18 slot squirrel cage
Induction motor for 6 pole & 4 poleperation.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolgg
Curriculum Structure for B.Tech courses in Electrical Engineering
(Applicable from the academic session 2020 -2021)

Course Code PGEE 592 Category.Professional Cor€ourses

Course Title: POWER SYSTEMABORATORY | Semester5 th
L-T-P: 3P Credit: 2

Pre-Requisites P-SPICE,Basic Electrical Engg.

Course Qutcomes:
CO 1: Identify relevant information to supplement to the Electric Power system | (EE502) courg
Set up testing strategies and select proper instruments to evaluate performaactergdtanrs of
transmission lines, insulators and distribution systems.

CO 2: Apply power to hardware models of transmission lines and dc distribution systems to e\
their performance characteristics and compare them with the results obtained frgpntero
simulations using

PSPICE.

CO 3. Develop testing and experimental procedures on different types of insulating materig
Analyzetheir operation under different levels of electristess.

CO 4. Practice different types of wiring and devicesnmwections keeping in mind technicg
economical, safety issues also evaluate possible causes of discrepancy in practical expeg
observations in comparison tizeory.

CO 5. Prepare professional quality textual and graphical presentations of lapodatiar and
computational results, incorporating accepted data analysis and synthesis methibesnatical
software, and worgrocessing tools.

CO 6: Primarily via tearrbased laboratory activities, students will demonstrate the ability to intg
effectively on a social and interpersonal level with fellow students, and will demonstrate the ab
divide up and share task responsibilities to complete assignments.

List of Experiments:

Determination of generalized constants A, B, C, D for long trassam lines
Simulation of DC distribution by netwoiknalyzer

Measurement of earth resistance by etaster.

H wDN e

Dielectric strength test of insulatirg.
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Determination of breakdowstrength of solid insulating material.
Different parameter calculatidsy power circlediagram.
Study of different types ahsulators

Active and reactive power control of alternator.

Study and analysis of an electrical transmission line circuit with the h&ISBICE.

Study of the characteristics of Overcurrent Relay.

. Study of the characteristics of Undervoltage and Earth fault relay.

. Dielectric constant, tan delta, resistivity test of transforoier
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University ofeChnology
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)

Course Code PGEE 593 Category.Professional Cor€ourses

Course Title: CONTROL SYSTEM LABORATORY | Semester 5th

L-T-P :0-0-2 Credit: 1

Pre-Requisites MATLAB, PSPICE

Course Outcomes :

CO 1: Discuss the need of software tools (MATLAB, PSPICE) to illustrate modeling and simu
of any system.

CO 2: Classify and evaluate the performance parameters of a system and themwiigtion prepare
anadvance tool to modify the values of the parameter of the system in order to meet the desire

CO 3: Prepare professionals in laboratory to compute or to predict the characteristics of a syg
visualizing experimental da&nd its graphical representation.

CO 4: Evaluate possible causes of discrepancy in practical experimental observations in com
to theory by introducing the concepts of different stability theorems.

CO 5: Primarily via teard, based laboratory activities, students will demonstrate the ability to intg
effectively on a social and interpersonal level with fellow students, and will develop the abil
divide up and share task responsibilities to complete assignments.

CO 6: Develop professional quality textual and graphical presentations of labom@dtayand
computational resultsincorporating accepted data analysis and synthesis meth
mathematical software, and w@pdocessingools.

List of Experiments:

Familiarization with MATLAB control system tool box, MATLABSIMULINK tool box &PSPICE.
2. Determination of Step response for first order & Second order system with unity feedback on CRO &
calculation of control system specification like Time const&ttpeak overshoot, settling time etc.
from the response
3. Determination of Step response for first order & Second order system with unity feedback using
MATLAB& calculation of different control system specifications.

4. Simulation of Step response & Impulsesponse for typ8, typel & Type2 system with unity
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10.

feedback using MATLAB &PSPICE.

Determination of Root locus, Bode plot, Nyquist plot using MATLAB control system tool box for
2nd order system & determination of different control system specificdtimmsthe plot

Determination of PI, PD and PID controller action of first and second order simulated process.
Determination of approximate transfer functions experimentally from Bode plot.

Evaluation of steady state error, setting time , percentagegveashoot, gain margin, phase margin
with addition ofLead.

Obtain Transfer Function of a given system from State Variable model and vice versa. State variable
analysis of a physical systenobtain step response for the system by simulation.

Study of he effects of nonlinearity in a feedback controlled system using time response.
Determination of step response with a limiter nonlinearity introduced into the forward path of 2nd
order unity feedback control systems. The open loop plant will have onatgble origin and other

pole will be in LHP or RHP. To verify (by simulation)that (i) with open loop stable pole, the response
is slowed down for larger amplitude input (ii) for unstable plant, the closed loop system may become
oscillatory with large inpuamplitude.

Haldia Institute of Technology, West Bengal
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(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the a cademic session 2020 -2021)

Course Code OE EE 59dA Category. Open Elective Courses

Course Title: Data Structure and Algorithm Lab | Semester 5th

L-T-P :0-0-2 Credit: 1

Pre-Requisites Algorithm, Stack, Queue, Recursion, Tree, Graph

Course Outcomes

CO 1: Ability to analyze algorithms and algorithm correctness

CO 2: Ability to summarize searching and sorting techniques

CO 3: Ability to describe stack, queue and linked list operation

CO 4: Ability to have knowledge of tree and graphs concepts

List of Experiments:

1. Implementation of array operation

2. Stack and queue: adding, deleting elements. Circular Queue: addieteng elements, Merging
problems.

Evaluation of expression operation on multiple stack & queues.

Implementation of linked listspserting, deleting, inverting a linked lisinplementation of stacks &
gueue using linked list.

Polynomial addition, Polynomial multiplication

Sparse Matrices, Multiplication, addition

Recursive and Nerecursive traversal of Trees

Threaded binary treeaversal. AVL tree implementation.

© ® N o O

Application of Trees. Application of sorting and searching algorithm.
10. Hash tables implementation, searching, inserting and deleting, searchortjriy techniques.

Experiments mentioned above are not exhaustive. Mgrerexents may be conducted.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academi ¢ session 2020  -2021)
Course Code PGEE601 Category. Professional Cor€ourse
Course Title: Power SystemH Semester 6"
L-T-P:30-0 Credit: 3

Pre-Requisites PowerSystemd, Electrical
Machine and Control System, Mathematics,
Numerical

Methods.

Course Outcomes

CO 1. Recallthe differentconcepts of previously learned courses which can be applied to p
systems.

CO 2: Identify the concepts applicable to different areas of power system and perform the requi
modifications to extend them pmwer system applications.

CO 3: Apply the modified concepts to calculate the different parameters of power flow, power s
control, stability and economics.

CO 4: Analyze the effect of different parameter modifications on the state of the powen.syste

CO 5: Assembleand evaluatehe information collected from applying tipee-learnedconcepts to
determingorocedures which can be applied to areas of power systems.

CO 6: Compare the different methods of power flow calculation, control of power systento
improvepower system economics and stability.

Module 1: Power Flow Analysis (7 hours)
Review of the structure of a Power System and its components. Analysis of Power Flows: For
of Bus Admittance Matrix. Real and reactive power balance mmsaat a node. Load and General
Specifications. Application of numerical methods for solution of-lmwear algebraic equatioris
Gauss Seidel and Newtdaphson methods for the solution of the power flow equations.
Computational Issues in Largeale Bwer Systems.

Module 2: Stability Constraints in synchronous grids (8 hours)

Swing Equations of a synchronous machine connected to an infinite bus. Power angle
Description of the phenomena of loss of synchronism in a simngtshine infinite bus sysm
following a disturbance like a thrgshase fault. Analysis using numerical integration of swi
equations (using methods like Forward Euler, Ruilgta 4th order methods), as well as the Eq|
Area Criterion. Impact of stability constraints on Powest®8m Operation. Effect of generatio
rescheduling and series compensation of transmission lines on stability.

Page 1



Module 3: Control of Frequency and Voltage (7 hours)
Turbines and Spee@overnors, Frequency dependence of loads, Droop Control and PowergSh
Automatic Generation Control. Generation and absorption of reactive power by various compg
of a Power System. Excitation System Control in synchronous generators, Automatic V
Regulators. Shunt Compensators, Static VAR compensators and STAS.COiMp Changing
TransformersPower Factor Correction.

Module 4: Monitoring and Control (6 hours)

Overview of Energy Control Centre Functions: SCADA systems. Phasor Measurement Uni
Wide-Area Measurement Systems. Stastimation. System Security Assment. Normal, Alert,
Emergency, Extremis states of a Power System. Contingency Analysis. Preventive Control and
Emergency Control.

Module 5: Power System Economics and Management (7 hours)

Basic Pricing Principles: Generator Cost Curves, Utility Fomsti Power Exchanges, Spot Pricin
Electricity Market Models (Vertically Integrated, Purchasing Agency, Whale competition, Retail
Competition), Demand Sidmanagement, Transmission and Distributions charges, Ancil
Services. Regulatory framework.

Text/References:

1.J. Grainger and W. D. Stevenson, APower Syst
2. O.LEl gerd, MAElectric Energy Systems Theoryo,
3. AAR.Bergenand V. Vittal A Power Syst emAnal ysi so, Pear sonEduc
4. D. P. Kothari and. J . Nagrath, AModern Power System Ana
2003.

5B. M. Weedy, B. J. Cory, N. Jenkins
Wiley, 2012.

, J . Ek an
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Haldia Institute of Technology, West Bengal
(An Autonomog Institution under Maulana Abul KafeAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 602 Category. ProfessionaCore Courses
Course Title: Power Electronics Semester Six
L-T-P: 3-0-0 Credit: 3
Pre-Requisites Basic Electrical Engineering and
Analog Electronics

Course Outcomes

CO 1. Relate basic semiconductor physics to properties of power devices, and Analyze charac
powerelectronics devices.

CO 2 Describe basic operation and compare performance of various power semiconductor ¢
passive components and switching circuits.

CO 3: Design and Analyze power converter circuits and learn to select suitable power elef
devices byassessing the requirements of application fields.

CO 4. Formulate and analyze a power electronic design at the system level and ass
performance.

CO 5: Identify the critical areas in application levels and derive typical alternativeést.

CO 6: Recognize the role power electronics in the improvement of energy usage efficiency.

Module 1: Introduction: (5 hours)
Concept of power electronics, application of power electronics, advantages and disadvant
power electronics converge power electronics systems, power diodes, power transistors, f
MOSFETS, IGBT.

Module 2: PNPN devices (9 hours)
Thyristors, brief description of members of Thyristor family with symbaol, &haracteristics and
applications. Two transistor model of£fR, SCR turn on methods, switching characteristics, (
characteristics, ratings, SCR protection, series and parallel operation, gate triggering circuits, @
commutation techniques of SCR.

Module 3: Phase controlled converters (8 hours)

Principle of operation of single phase and three phase half controlled, full controlled converter
R, RL and RLE loads, effects of freewheeling diodes and source inductance on the perform:
converters. External performance parameters of converters, ghglee and three phase du
converters.

Module 4: DC-DC converters (7 hours)

Principle of operation, concept of Buck, Boost and BBdkst Chopper, control strategies, types
choppers circuits based on quadrant of operation, performance parametessyitahthg mode
regulators.
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Module 5: Inverters (8 hours)

Definition, classification of inverters based on nature of input source, wave shape of output v
Principle of operation of single phase and three phase bridge Voltage Source Inverter vitR-R ¢
loads, Current Source Inverter, performance parameters of inverters, methods of voltage con
harmonic reduction of inverters by pulse width modulation.

Module 6: AC controllers (3 hours)

Principle of oroff and phase control, single phasetcolters with R and R loads.

Principle of operation of cycloconverters, single phase to single phase step up and stej
cycloconverters.

Text Books:

1. Power electronics: circuits, devices, and applications, M. H. Rashid, Pearson Education India,
2000.

2. Power Electronics, P.S. Bhimra, Khanna Publishers, 3rd Edition.

3. Power Electronics, M.D. Singh and K.B. Khanchandani, Tata Mc Graw Hill.2007.
Reference Books:

1. Power Electronics, Mohan, Undela&dRiobbins, Wileyindia.

2. Modern Power Electronics & ACrides, B.K. Bose, Prentiddall

3. Power Electronics, V.R. Moorthi, Oxford,2005
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 603 Category. Professional Cor€ourses
Course Title: Microprocessor and Micro Semester Sixth
Controller
L-T-P: 3-0-0 Credit: 3

Pre-Requisites Physics and Mathemasi@nd Basic Electrical and Electronics Engineering
CourseObjective:
1 To introduce students with the architecture and operation of typical microprocessbr,
microcontrollers.
1 To familiarize the students with the programming and interfacing of micregsocsand
microcontrollers.
1 To provide strong foundation for designing real world applications using microprocessbi
microcontrollers.

CourseOutcome:
CO 1: Assess and solve basic binary math operations using the microprocessor and exp|
micoprocessoros and Microcontrollerés intenr

manufacturing and performance.
CO 2: Apply knowledge and demonstrate programming proficiency using the various addrt
modes and data transfer instructionshaf target microprocessor and microcontroller.
CO 3: Compare accepted standards and guidelines to select appropriate Microprocessor (|
8086) and Microcontroller to meet specified performance requirements.
CO 4: Analyze assembly language programslest appropriate assemble into machine a ci
assembler utility of a microprocessor and microcontroller.
CO 5: Design electrical circuitry to the Microprocessor I/O ports in order to interface the proces
external devices.

CO 6: Evaluate assemblianguage programs and download the machine code that will prg
solutions realvorld control problems.

MODULE 1: INTRODUCTION TO MICROPRO CESSCR (10hours)

Architecture of a typicaB bit Microprocessor, block diagram representation, Bus configurat
application of microproessor as CPU module, memory, ROM & RAM families, basic concepts of
peripheraldevices, memorynapping,concept of word length,

Use of microprocessoras programmable devicéyasic concept of algorithm and flow chal
Introduction b assembly language & machine language programming,

Instruction set of typicaiicroprocessorge.g. 8085), Subroutine & stadkiterrupt, Timing diagram
External Communication Interfacapplication inLED, LCD display, dc motor, stepper motor.

MODULE 2: 8086MICROPROCESSORS (6 hours)
Introduction to 8086 MicroprocessolArchitecture addressingmodes Instruction set Assembl
language programming, 8086 System bus strucB0@&6 signals
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Module 3: The 8051 Architecture (8 Hours)

Architecture of a tymal Microcontroller(eg.8051), concept of embedded microcontrathemory
unit, block diagram representationCPU,BUS configuration,register banks and stack,SH
flags,DPTR register,Program Counter, Timing diagrams

Module 4: Instruction Set and Programming (8 Hours)

Basic instructions of 8051 microcontroller,assembly language and C language programming,
diagrams,programming using loop,jump and call instruction,different addressing modes,|
instructions,subroutine  instructions, arithmetic opers,logical operations,description
assembler,compiler,editor,debugger.

Module 5: Memory and I/O Interfacing (4 Hours)
Programmable peripheral interface, Architecture of 8255A, interfacing of ADC, keyboard, !
Segment display. Programmable interualer (eg.8254).

Numerical problemsare to be solved in the tutorial classes.

Text:

1. R. S. Gaonkar, f, Mi croprocessor Architect
80850, Penram International Publishing, 1996
2.S. K. Venkat eshol lier 8& 5d mhnéStkikatdrias8Sprs 220680 |,

3M. A. Mazidi, J. G. Mazi di and R. Enibeddedc Ki nl ay
Syst ems: Using Assembly and Co, Pearson Educat

4 K. J. Ayala, fA8051 MicroconMroll ero, Del mar

References:

1. K. Kant, AMicr opr oc eAschitectuse Pragnachmingiard iSystero Designo | | e
8085,8086,8051,8096 o PHI Learning Private Li
2.N.S.KumarM.SaravananS . J eevanant han |, AMIi croprocessors
Oxford University Press,2013.

3. M. K. Patel, fAiThe 8051: Microcontroller based

(India) Private Limited,2014.
4.B. R Rumdamditals of microprocesss and mi cr oc o mipublicaions2012D h a n |
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code HM- EE603 Category. Professional Core Courses
Course Title: Principle of management Semester Sixth
L-T-P:3-0-0 Credit: 3

Pre-Requisites Basic level of management

Course Objectives:

1 To help the students gain understanding of the functions and responsibilities of manager
1 To provide them tools and techniques to be used in the performance of the managerial jol
1 To enable them to analyze and understand the environment of the organization

1 To help the students to develop cognizance of the importance of management principles

Course Outcomes :

CO 1: Understand the concepts related to Business

CO 2: Demonstrate the roles, skills and functions of management

CO 3. Analyze effective application of PPM knowledge to diagnose and solve organizal
problems and develop optimal nzayerial decisions

CO 4: Understand the complexities associated with management of human resources
organizations and integrate the learning in handling these complexities

Module 1: Basic concepts of managemeiib Hours)

Definitioni Essence, Funans, Roles, Level.

Functions of Managemerlanningi Concept, Nature, Types, Analysis, Management

by objectives; Organization Structurd Concept, Structure, Principles, Centralizatig
Decentralization, Span of Managemedtganizational Effectiveness

Module 2: Management and Society5 Hours)

Concept, External Environment, CSR, Corporate Governa&thial Standards.

People Managemerit Overview, Job design, Recruitment & Selection, Trainind>&velopment,
Stress Managemenitlanagerial Competencids CommunicationMotivation, Team Effectiveness
Conflict Management, Creativity, Entrepreneurship

Module 3: Leadership (5 Hours)

Concept, Nature, Styles.

Decision makingConcept, Nature, Process, Tools & techniques.

Economic, Financial & Quantitative Analisi Production, Markets, National Income

Accounting, Financial Function & Goaldsinancial Statement & Ratio Analysis, Quantitatiy
Methodsi Statistical Interferencé;orecasting, Regression Analyssatistical Quality Control.
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Module 4: Customer Management(5 Hours)

Market Planning & Research, Marketing Mix, Advertising3€and Management.

Operations & Technology ManageménProduction & Operations Managemebgistics & Supply
Chain Management, TQM, Kaizen & Six Sigma, MIS.

Text/ ReferenceBooks:

1. Management: Principles, Processes & Praciidéksat, A & Kumar, A (OUP).

2. Essentials for ManagemeénKoontz, Revised edition, Tata McGraw Hill (TMH)
3. Managemerit Stoner, James A. F. (Pearson)

4. Management Ghuman, Tata McGraw Hill(TMH)
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)

Course Code OE-EE6QLA Category. Open ElectiveCourses

Course Title: Datatase Management System | Semester Sixth

L-T-P: 3-0-0 Credit: 3

Pre-Requisites DBMS and computer knowledge

Course Objectives:

1 The objective of the course is to present an introduction to als#ainanagement systems, wi
an emphasis on how to organize, maintain and retrieedficiently, and effectively-
information from a DBMS.

To explain basic database concepts, applications, data models, schemas and instances.
To demonstrate the use ofnstraints and relational algebra operations.

Describe the basics of SQL and construct queries using SQL.

To emphasize the importance of normalization in databases.

To facilitate students in Database design

1 To familiarize issues of concurrency controbaransaction management.

= =4 4 -4

Course Outcomes :

CO 1: Describe the fundamental elements of relational database management systems

CO 2 Explain the basic concepts of relational data model, ergiationship model, relationa
database design, relationdgebra and SQL

CO 3: Design ERmodels to represent simple database application scenarios

CO 4: Convert the ERnodel to relational tables, populate relational database and formulate
gueries on data

CO 5: Improve the database design by normalization

CO 6: Familiar with basic database storage structures and access techniques: file an
organizations, indexing methods including B tree, and hashing

Module 1: Introduction (4 hours)
Concept & Overview of DBMS, Data model, Database language, Databaseisirator,Database
users, Three Schema architecture of DBMS.

Module 2: Entity -Relationship Model (5 Hours)
Basic concepts, Design Issues, Mapping Constraints, Keys, Rai#ifionship DiagramyVeak Entity
sets, Extended-R features.
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Module 3: Relational Model (5 Hours)
Structure of relational Databases, Relational Algebra, Relational; calculus, ExtBeditibnal
Algebra operations, Views, Modification of the Database.

Module 4: SQL and Integrity Constraints (6 Hours)

Concept of DDL, DML, DCL. Bas structure, Set operations, Aggregate functions, Malues,
Domain constraints, Referential integrity, Constraints, assertions, views, Nestepiesigs, Data
base security application development using SQL, Stored procedureggacs.

Module 5: Relational Database desigii9 Hours)

Functional dependency, Different anomalies in designing a Database, Normalizatiofunsiimmpal
dependencies, Decomposition, Boy@€edd normal form, 3NF, Normalization using muélued
dependencies, 4NF, 5 NF.

Module 6: Internal of RDBMS (6 Hours)

Physical data structures, Query optimization: join algorithm, statistics and cosbjtaseation,
Transaction processing, Concurrency control and recovery managéraesdction model properties
state serializabilitylook base protocols, two phase locking.

Module 6: File organization & index structures (5 Hours)

File & records concepts, Placing file records on disk, Fixed and variable sized régpes of single
T Level index (primary. Secondary, clustering), Meitel IndexesDynamic multilevel indexes using
B tree and B+ tree.

Text Books

1. Database System Concepts, F. Henry & Abraham Silderscharz, Mc Graw Hill.
2. Database Management system, Ramakrishnan, Mc Graw Hill.
3. Principles of Database System§).Jliman, Galgotia Publication.
Reference Books:
1. Principles of Database Management Systems. Martin James. PHI.

2. Database management Systems, A.K. Majumder & Pritimay bhattachiaajgalVic
Graw Hill.
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Haldia Institute of Technology, West Bengh
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE 601B Category. Open ElectiveCourses
Course Title: Object Oriented Programming | Semester Sixth
L-T-P: 3-0-0 Credit: 3

Pre-Requisites Codes basic programs in Java programming language

Course Objectives:

1 Defines arrays in Java and uses them
1 Makes relational operations in Java

CourseQutcomes:

CO 1: Codes basic programs in Java programming language

CO 2: Apply knowledge andilakes relational operations in Java

CO 3: Defines arrays in Java and uses them

CO 4: Analyzeand Uses objects and classes

CO 5: Designand declares objectsdulasses

CO 6: Evaluateand distinguishes classes and objects

Module 1: Object oriented Design(10 hours)

Concept of Object oriented programming language, Major and minor elements, (s,
relationship among objects, aggregation, links, relatipnamong classeassociationaggregation
using instantiation, metelass, grouping constructs.

Module 2: Object oriented concept(4 Hours)
Difference between OOP and other conventional programming, advantagaisadhhntages. Class
object, message psing, inheritance, encapsulation, polymorphism

Module 3: Basic concepts of Object oriented programming using Jav@6 Hours)

Class & Object properties Basic concepts of Java programmamdyantages of Java, bytede &
JVM, data types, access specifieperators, control statements & loops, arragation of class,
object, constructor, finalize and garbage collection, use of methedoading, this keyword, use ¢
objects as parameter & methods returning objects, calalwe & call by reference, statvariables &
methods, garbage collection, nested and ictasses, basic string handling concegéring (discuss
char(), compare(), equals@qualsignorecase(), indexOf (), length(), substring(), t&€harArray(),to
Lower Case(), to string (), methods), concept of mutable and immutable string, command
argumentsbasics of 1/0 operatioAseyboard input using Bufferddeader & Scanner classes.
Reusability properties Super class & subclasses including multilevel hierarchy, proces;
construodr calling in inheritance, use of super and final keywords with super() medlyodmic
method dispatch, use of abstract classes, & methods, interfaces. Creatiackafes, importing
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packages, member access for packages.

Exception handling & Multithreadi ng: Exception handling basics, different types exfception
classes, use of try & catch with throw, throws & finally, creation of user deéreédption classes
Basics of multithreading, main thread, thread life cycle, creatiormaotftiple threads, threac
synchronization, inter thread communication, deadlockthfeads, suspending & resuming threads

Text Books

1. Object Oriented Modeling and design, James Rambaugh & Michael Blaha, PHI.
2. Object Oriented Programming with C++ and Java, D. Samanta, PH

3. Programming with Java: A Primer, E. Balagurusamy, TMH.
Reference Books:

1. Object oriented system Development, Ali Bahrami, Mc Graw Hill.
2. The complete reference Java2, Patrick Naughton & Herbert Schildt, TMH
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE6QLC Category. Open Elective Courses
Course Title: Data Science with Python Semester Sixth
L-T-P: 3-0-0 Credit: 3

Pre-Requisites Knowledge of basic data science algorithghon,C, C++,0bject Oriented Programming

Course Objectives:

1 Basic process of data soize

1 Python and Jupyter notebooks

1 An applied understanding of how to manipulate and analyze uncurated datasets
1 Basic statistical analysis and machine learning methods

1 How to effectively visualize results

Course Outcomes :

CO 1: Develop relevanprogrammin g abilities.

CO 2: Demonstrate proficiency with statistiaatalysis of data

CO 3: Develop the ability to build and assess dadgednodels

CO 4: Execute statistical analyses with professional statistafalvare.

CO 5: Demonstrate skill imlata management

CO 6. Apply data science concepts and methodsoteeproblems in realvorld contexts and
will communicatethese solutions effectively

Module 1: Introduction to Programming (5 hours)

History of ComputerdUnderstandingdardware Writing First ®gram

Variables & Data Types Strings, Integers, Integers, Floats, Boolean,, éssigning Variables
Operators

Module 2: Control Flow (6 Hours)

Define motivation behind control flow If,Else, Elif, Switch Statements

Complex Data Types:Initializing Lists, Printing Lists List functions such as length, append, pq
etc, Introduction to Dictionaries & their structures

Loops: Define the motivation behind using a Iqopor While, Do-While, For Each loops Errol
Handling

Functions: Identify when to usea function Syntax & Implementatiol@Arguments & Return values

Module 3: Object Oriented Programming (6 Hours)
Introduction to O.0O.P paradignmtroduction to Objects, Classdastances Inheritance, Abstractiol
and Sets
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Module 4: Advanced Python(6 Hours)

File Input User Input List ComprehensigrPackages

Module 5: Data Sciencg9 Hours)

Introduction to Data ScienceReview Python FundamentaléJnderstanding the data scienc
discipling PandasData set reading Filtering, Cleaning, Manipulating DBtacel vs Python

Data Visualization: Matplotlib Package Understanding motivations between different gray
Machine Learning: SciKit Learn package Understand motivation and definition of machir
learning

Module 6: Internal of RDBMS (6 Hours)

Physical @ta structures, Query optimization: join algorithm, statistics and costdpdisgization,
Transaction processing, Concurrency control and recovery managémaesdction model properties
state serializability, look base protocols, two phase locking.

Module 6: File organization & index structures (5 Hours)

File & records concepts, Placing file records on disk, Fixed and variable sized régpes of single
i Level index (primary. Secondary, clustering), Multilevel Index®mamic multilevel indexes ugy
B tree and B+ tree.

Text / ReferenceBooks

1. Intro to Python for Computer Science and Data Scibyds/ Harvey Deitel, PAUL.
DEITEL DEITEL (HARVEY.), and Paul Deitel

2. Python Data Science Handbook: Essential Tools for Working with Bgtdake
VanderPlas

3. Data Mining and Analysis: Fundamental Concepts and AlgoriByniglohammed J.
Zaki & Wagner Meira, JR.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PEEE 601A Category. Professional Elective Courses
Course Title: Digital Control Systems Semester Sixth
L-T-P: 3-0-0 Credit: 3

Pre-Requisites Automatic Control, Microcontroller Systems

Course Objective :

1 This course provides the students with the needed background for analyzing, designir
implementing digital controllers. Emphasize will be given to-teaé control ofmechatronic
systems.

Course Outcome :

CO 1: Understand the basic concepts of digital control theory.

CO 2: Analyze and solve mathematical problems related to digital control theory.

CO 3: Analyze the response of closkp systems.

CO 4: Design digial controllers.

CO 5: Program and simulate digital controllers using MATLAB.

CO 6: Represent digital control systems using state space models

Module 1: Introduction (4 hours)
Review:Modeling and Analog Control

Module 2: Sampled Data Systems and-4ransform (10 Hours)
Sampling Process; Linear Difference Equationsyrdnsform; Z-transform method for solving
difference equation®)iscrete Functiond?ulseTransfer Functions; Block Diagrams

Module 3: System Response Characteristid® Hours)
Introducton, System Time ResponsBime Domain Specifications; Mappingdemain to zdomain
Steady State Accuracy.

Module 4: Discrete equivalencg4 Hours)
Bilinear Transformation; ZerorderHold; Polezero matching

Module 5: System Stability (6 Hours)
Introduction, The Routh Hurwitz Criteriod, u r Stabibty Test; Root LocusThe Nyquist Criterion.

Module 6: Discrete Controller Design(8 Hours)
Itroduction, Control System SpecificationBjgital Controllers; PID Controllers, PID Controllg
Design, Compensiain, Design by Root Locus method, Design by Frequency Response method.
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Module 7: State Variable Analysis (10 hours)

state space equations, State transition

analysis.

Introduction, State Space Representation of discrete time systems, Pulse Transfer Function
Conversion of state variable model toartsfer function. Solution of discrete time

state’ spacemodels, Controllability and Observability, Principle of Duality, Liapunov stabi

m

Numerical problems are to be solved in the tutorial classes.

Text /ReferenceBooks

1. Digital Control of Dynamic Systems by Franklin, Powel, and Workman. 3rd edition.
AddisonWesley Publisher

2. Digital Control Systems: Design, Identification, and Impletagon by Landau and
Zito. Springer 2006

3. DiscreteTime Control Systems by K. Ogata, Prentitallinternational, Inc.
4. Digital Control and State Variable Mwds , M. Gopal, TMH Publication.

5.Digital Control System Analysis and Design, Charles Lliggthand H. Troy Nagle,
Prentice Hall.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Appli cable from the academic session 2020 -2021)
Course Code PEEE 601B Category. Professional Elective Courses
Course Title: Advanced Control System Semester Sixth
L-T-P: 3-0-0 Credit: 3

Pre-Requisites Basic knowledge of Control system and Physicalesyst

Course Objectives :

1 To learn theadvancednethods for analyzing the behaviorauntrol systems andesigning of
control systems

Course Outcomes :

CO 1. Acquire knowledge of state space and state feedback in modern control system;
placementgesign of state observers and output feedback controllers.

CO 2: Demonstrate noetinear system behavior by phase plane and describing function methods,

CO 3: Perform the stability analysisf nonlinear systems by Lyapunov methaad develop design
skills in optimal control problems.

CO 4: Develop skill to design sliding mode controller for control system.

CO 4: Derive discretdime mathematical models in both time domain (difference equations,
eqguations) and-domain (transfer function usingteansform).

CO 5: Predict and analyze transient and stestdye responses and stability and sensitivity of b
openloop and closedbop linear, timeinvariant, discret¢ime control systems.

Module 1: State Feedback Control8 hours)
Introduction Pole Placement Desigrf;ull Order Observer Design, Separation principle and Reduced
ObserverLiapunov stability analysis

Module 1: Nonlinear Control Systems(10 hours)
Introduction to Nonlinear systems and their properties, Common-liNearities, Desribing
functions, Phase plane met hod, Lyapounovds

Module 2: Optimal Control Theory (8 Hours)
Introduction, Optimal control problems, Mathematical procedures for optimal control design: Ca
ofvariai on s , Pontryagi n é-BangQoritrol, ianmitoracobi Pringiple Ban g

Module 3: Sliding Mode Control (6 Hours)
Introduction and the concept, Sliding surface, Equivalent Control.

Module 3: z-Plane Analysis of Discretelime Control Systems(10 Hours)
Introduction, Impulse sampling and data hold, Reconstructing original signal from sampled s
concept of pulse transfer function, Realization of digital controllers.
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Module 4: Design of Discretetime Control Systems(8 Hours)

Introduction, Staitity analysis of closedoop systems in the-glane, Transient and steady st
response analysis, Design based on thelomois method, Design based on the frequency resp
method.

Numerical problems are to be solved in the tutorial classes.

Text /ReferenceBooks

1. Slotine& Li, Applied NonLinear Control, Englewood CliffsNJ: PrenticeHall,
(1991).

2. Bandyopadhyay, M.N., Control Engineering: Theory and Practice, Préhiltef
India Private Limited (2003).

3. Ogata, K., Discret¢ime Control Systemd$earson Education (2005).

4. Sliding Mode Control Theory and Applications, Christopher Edwards and Sarah
K. Spurgeon, CRC Press.

5. Digital Control and State Variable M®ds , M. Gopal, TMH Publication.

6. Control Systems Engineering, |. J. Nagrath and M. Gdypew Age International
Publishers.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicabl e from the academic session 2020 -2021)
Course Code PGEE 691 Category:Professional Cor€ourse
Course Title: Power Systentl Laboratory Semester 6th
L-T-P:0-0-2 Credit: 1

Pre-Requisites Power Systemg§ Electrical
Machine and Control System, Mathdina

Course Outcomes

CO 1. Identify relevant information learned from previous courses that can be applied to |
systems

CO 2. Apply the previously gained knowledge to interpret different aspects of power system
identify the different paramets which can be used to control the operation of power systems.

CO 3: Develop testing and experimental procedures to simulate and verify the theoretical knowi|

CO 4. Practice different types of simulations and study the effect of changing diffesetrol
parameters on theperation of power systems and identify any discrepancy with theore
knowledge.

CO 5: Prepare professional quality textual and graphical presentations of laboratory daf
computational results, incorporating accepted datalysis and synthesis methods, mathemat|
software, andvordfprocessing tools.

CO 6: Primarily via teardased laboratory activities, students will demonstrate the ability to intg
effectively on a social and interpersonal level with fellow studemts,will demonstrate the ability t(
divide up and shareask responsibilities to complete assignments.

List of Experiments:

Formation of Bus AdmittanceMatrix.

Study of AC load flow using GauseidalMethod.

Study of AC load flow using NewteRaphsorMethod.

Study on Economic LoaDispatch.

Transient stability analysis of single machine connected to infinitebus.
Voltage control using TATCOM.

Study on the reliability of power system usiagwer world

Automatic Generation Control usir@mulink.

Study te effect of transformers in powkow.

10. Measurement of eartiesistance.

© © N o g > w D
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 692 Category. Professional Cor€ourses
Course Title: Power Electronics Laboratory Semester Six
L-T-P:00-2 Credit: 1

Pre-Requisites Basic Electrical Engineering and
Analog Electronics

Course Outcomes
CO 1: Identify relevant information to supplement to the Power Electronics (PCEE603) course.

CO 2 Set up testing strategies and select proper instruments to evaluate performance charaj
of Power devices andower electronics circuits and analyze their operation under different log
conditions.

CO 3. Practice different types of wiring and devices connections keeping in mind tech
economical, safetigsues.

CO 4: Realize the limitations of computensilations for verification of circuit behavior apply the
techniques to different power electronic circuits and evaluate possible causes of discrepi
practical experimental observations in comparison to theory.

CO 5: Prepare professional qualityxtaal and graphical presentations of laboratory data
computational results, incorporating accepted data analysis and synthesis methods, math
software, and woigbrocessingools.

CO 6: Primarily via tearrbased laboratory activities, students will demonstrate the ability to intg
effectivelyon a social and interpersonal level with fellow students, and will demonstrate the abi
divide up and share tas&gponsibilities to complete assignments.

List of Experiments:

1. Study of the characteristics of 8CR.

Study of the characteristics off®IAC.

Study of different triggering circuits of &CR

Study of the operation of a single phase full controlledd&iconverter with R and-Rload.
Study of performance of single phase half controlled brodgeerters.

Study of performance of step dowhopper.

N o g b~ w D

Study of performance of step apopper.
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8. Study of performance of PWM bridgeverter.
9. Study of performare of single phase controlled conver@mulation).

10. Study of performance of three phase controlled convésitaulation).
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curr iculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PGEE 693 Category. Professional Cor€ourses
Course Title: Micro-processor and Microcontroller Semester 6th
laboratory
L-T-P: 0-0-2 Credit: 1

Pre-Requisites Physics and Basic Electrical and Electronics Engineering (Theory and Laboratory)

CourseObjectives:
1 To expose students to the operation of typical microprocessor (8085) trainer Kit.
1 To prepare the students to be ablsdlve different problems by developing different programs.
1 To develop the quality of assessing and analyzing the obtained data.
CourseOutcomes:
CO 1. Identify relevant information to supplement to the Microprocessor and Microcontroller cours
CO 2: Set up programming strategies and select proper mnemonics and run their program on the
boards.
CO 3: Practice different types of programming keeping in mind technical issues and evaluate p
causes of discrepancy in practical experimentakpkations in comparison.
CO 4: Develop testing and experimental procedures on Microprocessor and Microcontroller &
their operation under different cases.
CO 5: Prepare professional quality textual and computational results, incorporating acdafse
analysisand synthesis methods, simulation software, and fvordessing tools.
CO 6: Primarily via teardased laboratory activities, students will demonstrate the ability to int¢
effectively on a social and interpersonal level with fellow sttsleand will demonstrate trebility to
divide up and share task responsibilities to complete assignments.

List of Experiments (perform any ten):

Familiarization with 8085 trainer kigrocess of storing and viewing déta.
Familiarization with 8085simlator

Assembly language programming using 8085 trakitésimulator.

w0 N

Arithmetic operation(e.g.Addition of two 8-bit numbers, Additn of two16-bit numbers, it
subtraction etc.)
5. Assembly language programming using 8085 trakitésimulator. Logicaloperation(eg.AND, OR
etc.)
6. Assembly language programming using 8085 tréknert / si mul at or . 16s and

number
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7. Assembly language programming using 8085 trakitésimulator. Branctoperations

8. Assembly language programming using B@&iner kit/simulator
To find the largest number among a grouplata.

9. Assembly language programming using 8085 trakésimulator
To find the smallest number among a groupatf.

10. Assembly language programming using 8085 trakitésimulator Segence a group of number in
ascending andescendingrder.

11. Assembly language programming using 8085 trakitésimulatorfor Addition of three or mor8-bit
numbers.

12. Assembly language programming using 8085 trakitéimulator

13. Familiarization with 808@rainer kit, process of storing and viewing of data.

14. Assembly language programmifay Addition, Subtraction using 8086ainer kifsimulata

15. Assembly language programmifay Multiplication, Division using 808@rainer kifsimulata

16. Assembly language progmmingfor data transfer using 808finer kitsimulata

17.Transfer a block of data from one memory location to another memory location.

18. Study of interfacinglevices(ex.RS232)

19. Program using subroutine calls and using IN/OUT instruction using 8255 PR traitter kit e.g.
subroutine for delay, reading switch state and glowing LEDs accordingly, finding out frequency of
pulse trairetc.

20.Interfacing anyB-bit latch (74LS373) with trainer kit as a peripheral mapped output port with absolute
addresslecoding.

21. Study of 8051 Micro controlldrainerkit/Simulator.

22.Assembly language programming using 8051 traktésimulator

23. Arithmetic operation

24.Logical operation

25.Assembly language programming using 8051 trakitésimulatora) Interfacing with keyboard
Inter facing with domotor
Inter facing with steppanotor
Inter facing withADC, DAC
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE 69 A Category. Open ElectiveCourses
Course Title: Datalase Management System Semester Six
Laboratory
L-T-P:00-2 Credit: 1

Pre-Requisites Basic database coepts,
applications, data models, schemas and instance

Course Outcomes:
CO 1: Apply the basic concepts of Database Systems and Applications

CO 2: Use the basics of SQL and construct queries using SQL in database creation and interag

CO 3: Design acommercial relational database system (Oracle, MySQL) by writing SQL using
system

CO 4: Analyze and Select storage and recovery techniques of database system

List of Experiments:

1. Creating Database:
1 Creating a Database
1 Creating a table
1 SpecifyingRelational Data Types
1 Specifying Constraints
1 Creating Indexes.
2. Table and record Handling
1 INSERT statement
1 Using SELECT and INSERT together
1 DELETE, UPDATE, TRUNCATE statements
1 DROP, ALTER statements
3. Retrieving Data from Database
1 The SELECT statement
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1 Using he WHERE clause

1 Using Logical Operators in the WHERE clause

1 Using IN, BETWEEN, LIKE, ORDER,BY GROUP BY and HAVING
4. Clause

1 Using AGGREGATE function

1 Combining Tables using JOINS

1 Sub queries
5. Database Management.

1 Creating views

1 Creating Column Aliases

1 CreatingDatabase Users

1 Using GRANT and REVOKE
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Appl icable from the academic session 2020 -2021)

Course Code OE-EE 691B Category. Open Elective Courses

Course Title: Object Oriented Programmirigboratory Semester 6th

L-T-P:00-2 Credit: 1
Pre-Requisites Codes basic programs in Java programminguage

CourseObijectives:
1 Defines arrays in Java and uses them
1 Makes relational operations in Java
Course Outcomes:
CO 1: Codes basic programs in Java programming language

CO 2: Apply knowledge and Makes relational operations in Java

CO 3: Defines arays in Java and uses them

CO 4: Analyze and Uses objects and classes

CO 5: Design and declares objects and classes

List of Experiments:
1. Assignments on class, constructor, overloading, inheritance, overriding
2. Assignments on wrapper class, arrays
3. Assignments on developing interfacesiltiple inheritance, extending interfaces
4. Assignments on creating and accessing packages
5. Assignments on multithreaded programming
6. Assignments on applet programming

Note: Use Java for programmin@referaby download "java ee sdbu4jdk7-
windows.exe" from http://www.oracle.com/technetwork/java/javaee/downloads/java
eesdk6u3jdk-7ul-downloads523391.html
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzal University of Technology
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE 69.C Category. Open Elective Courses
Course Title: Data Science with Pythonaboratory Senester. 6th
L-T-P:00-2 Credit: 1

Pre-Requisites Knowledge of basic data science algorithms, Python, C, C++, Object Oriented Programming

Course Objectives:
1 Basic process of data science
1 Python and Jupyter notebooks
1 An applied understanding of how tmanipulate and analyze uncurated data sets
1 Basic statistical analysis and machine learning methods
1 How to effectively visualize results
Course Outcomes :
CO 1. Install python on windows/ ubuntu operating system. Use ediyrcharm to execute pythot
programs
CO 2: Use operations on lists, tuples, sets, dictionary data types to solve given programing proble

CO 3: Apply objectoriented concepts in python programing to solve given real world problem

CO 4: Analyze mathematical and simple real worldkpeans and device programming solutons us
python programming language.
CO 5: Apply python as testing tool.

CO6: Understand use of python programming in simple IOT based application.

List of Experiments:

=

Python and Pycharm Installation
Python Lists

Python Sets

Python Dictionary

File Handling

Exception Handling

Testing

Object Oriented Programming

© 0N OhWDN

Self Study and creative presentation
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Teohlogy)
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PEEE 701A Category. Professional Elective Courses
Course Title: Electrical Drives Semester 7th
L-T-P:30-0 Credit: 3
Pre-Requisites Power Electronics, Electrical
Machine and Control System

Course Outcomes

CO 1. Examine various applications in industrial and domestic areas where use of electric driy
essential.

CO 2 Classify types of electric drives syste based on nature of loads, control objectiv
performance anckliability.

CO 3: Combine concepts of previously learnt courses such as, electrical machines, Control ang
electronics to cater to the need of automations in industries.

CO 4: Selectmost suitable type and specification of motor drive combination for efficient conve|
andcontrol of electric power.

CO 5: Identify the critical areas in application levels, and derive typical solutions.

CO 6: Design and justify new control and powasnversion schemes for implementing alternati
solutionsconsidering the critical and contemporary issues.

Module 1: Introduction to Electric Drives (8 Hours)

Electric Drive: Concept, classification, parts and advantages of electrical dives. Typesdsf
Components of load toques, Fundamental torque equations, Equivalent value of drive paramg
loads with rotational and translational motion. Determination of moment of inertia, Steady
stability, Transient stability. Mukguadrant operatioaf drives. Load equalization.

Motor power rating: Thermal model of motor for heating and cooling, classes of motor
determination of motor rating for continuous, short time and intermittent duty, equivalent cu
torque and power methods of detemation of rating for fluctuating and intermittent loads. Effect
load inertia & environmental factors.

Module 2: Basics of Electric Drives (08 hours)

Stating of Electric Drives: Effect of starting on Power supply, motor and load. Methods of stat
electric motors. Acceleration time Energy relation during stating, methods to reduce the Ener;
during starting.

Braking of Electric Drives: Types of braking, braking of DC motor, Induction motor and Synchrd
motor, Energy loss during braking.
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Module 3: DC motor drives (06 hours)

Modeling of DC motors, State space modeling, block diagram & Transfer function, Single |
three phases fully controlled and half controlled DC drives. Dual converter control of DC d
Power factor, supply harmoniesd ripple in motor current chopper controlled DC motor drives.

Module 4: Induction motor drives (06 hours)

Stator voltage variation by three phase controllers, Speed control using chopper resistance in |
circuit, slip power recovery scheme. Rulwidth modulated inverter fed and current source inve
fed induction motor drive. Volts/Hertz Control, Vector or Field oriented control.

Module 5: Synchronous motor drives(4 hours)
Variable frequency control, Self Control, Voltage source invertesyadhronous motor drive, Vectg
control.

Module 6: Industrial application: (4 hours)

Introduction to Solar and Battery Powered Drive, Stepper motor, Switched Reluctance motor
Drive consideration for Textile mills, Steel rolling mills, Cement mifPaper mills, Machine tools
Cranes & hoist drives.

Text Books:

1. Fundamental of Electrical Drives, G.K. Dubey, New Age InternatiBodalication.
2. Electric Drives, Vedansubrahmanyam[MH

3. A first course on Electrical Drives, S.K. Pillai, , New Age tnegionalPublication.
Reference Books:

1. Electric motor drives, R. Krishnan, PHI

2. Modern Power Electronics & Ac drives, B.K. Bose, Peaisduacation.

3. Electric Motor & Drives. Austin Hughe$|ewnes.
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Haldia Institute of Technology, West Bengal
(An Autononous Institution under Maulana Abul KataAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PEEE 702 Category. Professional Elective Courses
Course Title: High Voltage Engineering Semester 7th
L-T-P:3-1-0 Credit: 3

Pre-Requisites Power System, Basic Electri
Engineering, control system

Course Outcomes

CO 1: Understand physical processes involved in operation of high voltage systems.

CO 2: Evaluate different high voltage generation, measurement and testing of high voltage ap
schemes using modern simulation tools.

CO 3: Assess relevant high voltage generation and measurement schemes for use as per
requirements.

CO 4: Arrange testing schemes for the apparatus used in high voltage system following natio
international standard guidelines.

CO 5: Diagnose the fault situations in high voltage apparatus due to environmental disturbanc

CO 6: Provide the suitable soloh for protection of the high voltage apparatus against the fault
unwanted disturbances.

Module 1: Breakdown phenomeng12 hours)

Breakdown of Gases: Mechanism of Breakdown of gases, Charge multiplication, Sec
emission, Townsend Theory, Streame Theor vy, Paschenos Law,
breakdown voltage, Breakdown in naniform field, Effect of polarity on corona inception ar
break down voltage.

Partial Discharge: definition and development in solid dielectric.

Break Down of Solids: Iminsic breakdown, Electromechanical break down, Thermal breakd
Streamer Breakdown.

Breakdown of Liquid: Intrinsic Break down, Cavitation Theory, Suspended particle Th
Breakdown in Vacuum: Nonmetallic electron emission mechanism, Clump mecharifeot, dt
pressure on breakdown voltage.

Module 2: Generation of High Voltage(10 hours)

Generation of high AC voltages: Testing transformer, Cascaded transformer, Series resonan
single stage and multi stage. Advantages of Series Resonant {Ditesiting of cables.

Generation of DC high voltage: Cockcroft Walton doubler and multistage circuit. Electro
generator.

Definition of Impulse Voltage as per Indian Standard Specification, wave front and wave tail
Generation of Impulse Voltag®ultistage Impulse generator, triggering of Impulse Generator.
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Module 3: Measurement of High Voltage(6 hours)

Sphere gap voltmeter, AC, DC and impulse high voltage measurement as per Indian S
Specifications. Resistance and Capacitance Potalialers, Peak voltmeters for measurement
high AC voltage in conjunction with capacitance dividers. Capacitance Voltage Transfg
Rotating Voltmeter for the measurement of DC high voltage, Electrostatic Voltmeter

Module 4: Transient in power systemgq8 hours)

Lightning Phenomena, Electrification of cloud, Development of Lightning Stroke, lightning ind
over voltage, direct stroke, indirect stroke.

Protection of Electrical Apparatus against over voltage, Lightning Arrestors, Valve Type,
Oxidearresters, Expulsion type. Effect of location of lightning arresters on protection of transfc
Protection of substation, Groumdres.

Insulation Coordination, Basic Insulation level. Basic Impulse level, Switching Impulse level.
time characteriscs of protective devices, Determination of Basic Impulse level of substz
equipment.

Module 5: High Voltage Testing (4hours)

High Voltage testing, Testing as per Indian Standard Specifications, Power frequency with
induced over voltage and imige test on transformers, Power frequency wet withstand test
impulse test on insulators

Text Books:

1. High Voltage Engineering, C.L. Wadhawa, New Age Internatiéugllishers.

2. High Voltage Engineering, M.S. Naidu & V. Kamraju, Tata MC Graw plilblicaion.
3. Book of Bgamude.

Reference Books:

1. High-voltage Engineerind;. Kuffel, W. S. ZaenglPregamorPress,

2. High Voltage Engineering, M.A. Salem, H. Anis, A. E. Morahedy, R. Radwan,

Marcel Dekker,Inc.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzadUniversity of Technology
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)

Course Code PEEE 70B Category. Professional Elective Courses

Course Title: Utilization of Electric power Semeser: 7th

L-T-P:3-0-0 Credit: 3

Pre-Requisites Basic knowledge on Electric
Machine,Basic concepts of different laws on
Electrostatic and Electromagnetism

Course Objective:
1 To understand the basic principles of light control and types of light schemes

1 To impart how to design the traction system considering economic and technolo
gradation.

Course Outcomes:

CO 1: lllustrate working principle electric power utilization and their application in real life.

CO 2 Choose proper traction systems dagiag upon application considering economic a
technology upgradation.

CO 3. Employ mathematical and graphical analysis considering different practical issues to
of traction system; analyze the performance parameter of the traction system.

CO 4: Examine various applications in indoor and outdoor application areas where use o
sources are essential.

CO 5: Classify types of electric light sources based on nature of operation and their obje
performance and reliability.

CO 6: Select met suitable type and specification of illumination source for efficient conversion
Recognize different process of utilizing electric energy for heating and electrolytic proce
industries purposes mostly in commercial along with few house holccappifis.

Module 1: Electric Traction (16 hours)

Requirement of an ideal traction system, Supply system for electric traction, Train movement
time curve, simplified speed time curve, average speed and schedule speed), Mechanism
movement (rergy consumption, tractive effort during acceleration, tractive effort on a grag
tractive effort for resistance, power & energy output fordheing axles, factors affecting specifi
energy consumption, coefficient of adhesion).

Electric tractionmotor & their control: Parallel and series operation of Series and Shunt motot
equal and unequal wheel diameter, effect of sudden change of in supply voltage, Ten
interruption of supply, Tractive effort and horse power.

Use of AC series motomd Induction motor for traction.

Traction motor control: DC series motor control, Multiple unit control, Braking of electric mo
Electrolysis by current through earth, current collection in traction system, Power eleg
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controllers in traction sysm.

Module 2: lllumination (8 hours)

The nature of radiation, Polar curve, Law of illumination, Photom@wtovoltaic cell, distribution
photometry, integrating sphere, brightness measurenigmigs of Lamps: Conventional and ener
efficient, Basicprinciple of light control, Different lighting scheme & their design methods, Fl
and Street lighting.

Module 3: Electric Heating welding (8 hours)
Types of heating, Resistance heating, Induction heating, Arc furnace, Dielectric heating, Micr|
heatng.

Module 4: Electrolytic processegq8 hours)
Basic principles, Faradayo6s | aw of EIl ectr
Power supply of Electrolytic processes.

Numerical problemareto be solved in the tutorial classes.

Text / Reference Books:

1. Generation Distribution and Utilization of Electrical Energy, C.L. Wadhawa, New Age International
Publishers.

2. Art and Science of Utilization of Electrical Energy, H. Partab, Dhanpat Rai & Sons.

3. Utilization of Electric EnergyE.Openahaw Taylor, Orient Longman.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable  from the academic session 2020 -2021)
Course Code PEEE 702 Category. Professional Elective Courses
Course Title: Advanced Power Systesn Semester 7th
L-T-P:3-1-0 Credit: 3
Pre-Requisites Power Systenpower system
control

Course Outcomes:

CO 1: To discuss different techniques dealing with sparse matrix for large scale power system

CO 2 To explain different methods of power flow solutions.

CO 3: To solve optimal power flow problem.

CO 4: To analyze various types of short circuit faults.

CO 5: To demonstrate different numeric al integration methods and factors influencing tra
stability.

Module 1: Objectives of Power System Operatioiié hours)
Power Systems in Restructured Environment; Distributed and Dispersed Generation; Envirt
Aspects of Electric Power Generation

Module 2: Economic Operation of Energy Generation System@&0 hours)
Generation Cost Curves; Economic Operation of Thermal System; Plant Scheduling; Transi
Loss and Penalty Factor; Hydidermal Scheduling; Conpe of Reserves and Constraints; Ur
Commitment.

Module 3: Automatic Generation Control (8 hours)
Concept of AVR and ALFC Loops, Significance of Double Loop in ALFC; Exciter and V,
Control; Single Area Load Frequency Control; Two Area Load FrequencyrdfoRtrequency
Response.

Module 4: Compensation in Power Systeni8 hours)

Reactive Power Sensitivity and Voltage Control; Load Compensation with Capacitor Banks
Compensation with Reactors; Shunt and Series Compensation; Fixed Series Capacitstsyr T
Controlled Series Capacitors; Introduction to SVC and STATCOM.

Module 5: Power System Transient¢8 hours)
High Voltage testingtestingas per Indian Standard Specifications, Power frequency withst
induced over voltage and impulse test on ti@msers, Power frequency wet withstand test g
impulse test on insulators
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Text Books:
1. Power System Engineering, Kothari & Nagrath, Mc Graw Hill

2. Power System Analysis, Granger and Stevension, Mc Graw Hill

3. Electric Power Genration operation anwhtrol, Wood and Woolenberg, Willey.

Reference Books:

1. Power system stability and Control, P. Kundur , Mc Graw Hill
2. Modern power system analysis, Kothari & Nagrath, Mc.Graw Hill
3. Power system Analysis, Nagsarkar & Sukhija, Pearson

4. Power systemnalysis, operation and control, Chakrabarti and Halder, PHI
5. Book of Elgand.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B. Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PEEE 70D Category. Professional Elective Courses
Course Title: Embedded Systems Semester 7th
L-T-P:3-0-0 Credit: 3
Pre-Requisites Microprocessor,
Microcontroller

Course Outcomes:

CO 1: To discuss different techniquefanicroprocessor, microcontrolland embedded system

CO 2: To explain different methods efbedded system

CO 3: To solvehe goblemof microprocessor, microcontrolland embdded system

CO 4: To analyze various typesdisturbances of embedded system

CO 5: To demonstrate different mathematical tools ancbduce logics for design of Programmab
Devices.

Module 1: Introduction to Embedded systems (8 hours)

Introductioni Feature$ Microprocessor$ ALU - Von Neumann and Harvasrchitecture- CISC
and RISGC Instruction pipelining.

Microcontroller: characteristics and Features, Overvaawd architectures of Atmel 89C52 ar
Microchip PIC16F877 and 18F452.

Examples of efneddedSystems: Bacode scanner, Laser printer, Underground tank monitoring.

Module: 2 PIC Microcontroller (6 hours)

PIC Microcontrollers: 16F877 Architecture and Instruction Set. External Interrupts, Tiwvedcst
dogtimer, 1/0O port Expansion, analdgg-digital converter, UART, 12C and SPI Bus for
Peripheral ChipsAccessories and special features

Module: 3 Software architecture and RTOS(6 hours)

Software Architecture: Round RobiRound Robin with interruptd-unction Queue.
SchedulingArchitecture R'OS: Architecture Tasks and Task StateSasks and DataSemaphores
and Shared Data Message QueuesMail Boxes and pipesTimer Functions-Events-Memory
ManagemeninterruptRoutines

Module: 4 Basic design using a real time operating syste(d hours)
Overview. General principles. Design of an embedded system.

Module: 5 Software development tools and debugging techniqués hours)

Development Tool: Cros€ompiler, CrossAssemblers, Linker/locator. PROFrogrammers, ROM
Emulator, InCircuit Emulators. [2bugging Techniques. Instruction set simulators. adsert macro.
Testing using laboratory tools.
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Text Books:

1. Embedded Systems Architecture, Programming and Design, Ral KamalTMH, 2008.
2. An Embedded Software Primer, D.E. Simon. Pearson Educat@®, 19

3. Design with PIC Microcontrollers, J.B. Peatman,Pearson Education, 1998
Reference Books:

1. Embedded Systems Design, Heath Steve, Second E2@(8) Newnes,
2. Computers as Components; Principles of Embedded Computing System Design,
Wayne Wolf Harourt India, Morgan Kaufman Publishers, First Indian Rep2001.

3. Embedded Systems DesigrA unified Hardware /Software Introduction, Fraklkhid
and Tony Givargis, John Wiley, 2002.
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Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE 702A Category. Open Elective Courses
Course Title: Power Plant Engineering Semester 7th
L-T-P: 3-0-0 Credit: 3
Pre-Requisites Engineering Thermodynamics,
Thermal Power Engineering

Course Outcomes:

CO 1. Describe and analyze different types of sources and mathematical expressionstoe
thermodynamics and various terms and factors involved with power plant operation.

CO 2 Analyze the working and layout of steam power plants and the different systems comj
the plant and discuss about its economic and safety impacts

CO 3. Combne concepts of previously learnt courses to define the working principle of ¢
power plant, its layout, safety principles and compare it with plants of other types.

CO 4: Describe the working principle and basic components of the nuclear powerapldrihe
economic and safety principles involved with it.

CO 5: Discuss the working principle and basic components ofttyaro electric plants and the
economic principles and safety precautions involved with it.

CO 6. Discuss and analyze the mathematiead working principles of different electricg
equipments involved in the generation of power

Module 1: Introduction (8 hours)

Power and energy, sources of energy, review of thermodynamic cycles related to power plan
and combustion calculatisnLoad estimation, load curves, various terms and factors involve
power plant calculations. Effect of variable load on power plant operation, Selection of power
Power plant economics and selection

Effect of plant type on costs, rates, fixederaknts, energy elements, customer elements
i nvestordos profit; depreciation and repla
considerations in plant selection.

Module 2: Steam power plant(8 hours)
General layout of steam power ptaPower plant boilers including critical and super critical boile
Fluidized bed boilers, boilers mountings and accessories, Different systems such as coal
system, pulverizers and coal burners, combustion system, draft, ash handling systero|l&tion

system, Feed water treatment and condenser and cooling towers and cooling ponds,

auxiliary systems such as governing, feed heating, reheating, flange heating and gland |
Operation andnaintenance of steam power plant, heatraaand efficiency, Site selection of
steam power

Module 3: Diesel power plant(8 hours)
General layout, Components of Diesel power plant, Performance of diesel power plant, fuel 4
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lubrication system, air intake and admission system, superchagstgm, exhaust system, dies
plant operation and efficiency, heat balance, Site selection of diesel power plant, Comparativ
of diesel power plant with steapower plant.

Gas turbine power plant:

Layout of gas turbine power plant, Elements of gabine power plants, Gas turbine fuel
cogeneration, auxiliary systems such as fuel, controls and lubrication, operation and maint
Combined cycle power plants, Site sél@t of gas turbine power plant

Module 4: Nuclear power plant (9 hours)

Principles of nuclear energizay out of nuclear power plant, Basic components of nuclear react
nuclear power station, Nuclear waste disposal, Site selection of nuclear power plants.

Hydro electric station Hydrology, Principles of working, applicaticgite selection, classificatior
and arrangements, hydedectric plants, run off size of plant and choice of units, operation

maintenance, hydro systems, interconnected systems.

Non Conventional Power Plants Introduction to foomventional power plant¢Solar, wind,

geothermal, tidalgtc.

Module 5: Electrical system(7 hours)

Generators and their cooling, transformers and their cooling.

Instrumentation Purpose, classification, selection and application, recorders and their use, li
various cormol rooms.Pollution due to power generation.

Text Books:

1. Power Plant Engineering, P.K. Nag, Tata McGraw Hill.

2. Power Plant Engineering, F.T. Morse, Affiliated Ba&tst Press Pvt. Ltd, Neldelhi/Madras
3. Power Plant Technology-&akil, McGraw Hil.

Reference Books:

1. Steam & Gas Turbines & PowPBlant Engineering by R.Yada@gentral PubHouse.

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure fo r B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
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Course Code OE-EE 70B Category. Open Elective Courses

Course Title: Renewable Energy Semester 7th

L-T-P:3-0-0 Credit: 3

Pre-Requisites Engineering Thermodymics,
Thermal Power Engineering, Machine | & Il

Course Objectives:
1 To introduce students to different aspects of power plant engineering.
1 To familiarize the students to the working of power plants based on different fuels.
1 To expose the students teetprinciples of safety and environmental issues.

Course Outcomes:

CO 1. Describe and analyze different types of sources and mathematical expressions re
thermodynamics and various terms and factors involved with power plant operation.

CO 2 Analyze the working and layout of steam power plants and the different systems comy
the plant and discuss about its economic and safety impacts.

CO 3. Combine concepts of previously learnt courses to define the working principle of ¢
power plant, & layout, safety principles and compare it with plants of other types.

CO 4: Describe the working principle and basic components of the nuclear poweamdghe
economic and safety principles involved with it.

CO 5: Discuss the working principle andasic components of theydro-electric plants and the
economic principles and safety precautions involved with it.

CO 6. Discuss and analyze the mathematical and working principles of different eleg
equipments involved in the generation of power.

Module 1:Introduction to Energy sources(3 hours)

Renewable and nenenewabl e energy sources, ener gy
development; strategy for meeting the future energy requirements Global and National sce
Prospects of renewabknergy sources. Impact of renewable energy generation on environ
Kyoto Protocol.

Module 2: Solar Energy (8 hours)
Solar radiation- beam and diffuse radiation, solar constant, earth sun angles, attenuatio
measurement of solar radiation, locadlsdime, derived solar angles, sunrise, sunset and day le
flat plate collectors, concentrating collectors, Solar air hefypes, solar driers, storage of sol
energythermal storage, solar pond , solar water heaters, solar distillation, slhlesotr cooker,
solar heating & cooling of buildings, photo voltaisolar cells, different types of PV Cells, Mong
poly Crystalline and amorphous Silicon solar cells. Design of PV array. Efficiency and cost
systems & its applications. PV hybrigstems.

Module 3: Wind Energy (5 hours)

Principle of wind energy conversion; Basic components of wind energy conversion systems
mill components, various types and their constructional features; design considerations of ho
and vertical axis wvad machines: analysis of aerodynamic forces acting on wind mill blades
estimation of power output; wind data and site selection considerations
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Module 4: Energy from Biomass(3 hours)

Biomass conversion technologies, Biogas generation plants, dassifi, advantages an
disadvantages, constructional details, site selection, digester design consideration, filling a
for starting, maintaining biogas production, Fuel properties of bio gas, utilization of biogas

Module 5: Geothermal Energy(3 hours)

Estimation and nature of geothermal energy, geothermal sources and resources like hydro
geopressured hot dry rock, magma. Advantages, disadvantages and application of geo
energy, prospects of geothermal energy in India.

Module 6: Energy from Ocean (3 hours)

Ocean Thermal Electric Conversion (OTEC) systems like open cycle, closed cycle, Hybrid
prospects of OTEC in India. Energy from tides, basic principle of tidal power, single basi
double basin tidal power plants, advamsgimitation and scope of tidal energy. Wave energy
power from wave, wave energy conversion devices, advantagessadgantages of wave energy.

Module 7: Magneto Hydrodynamic power generation(3 hours)
Principle of MHD power generation, MHD systerDesign problems and developments, ¢
conductivity, materials for MHD generators and future prospects.

Module 8 Hydrogen Energy (3 hours)
Introduction, Hydrogen Production methods, Hydrogen storage, hydrogen transportation, util
of hydrogen gadiyydrogen as alternative fuel for vehicles.

Module 9: Fuel cell (3 hours)
Introduction, Design principle and operation of fuel cell, Types of fuel cells, conversion efficien
fuel cell, application of fuel cells

Numerical problems to be solved in tk class.

Text Books:

1. Non conventional Energy sources, G.D. Rai, Khanna Publishers.

2. Renewable energy sources and conversion technology, Bansal Keemann, Meliss, Tata Mc Graw Hi
3. Non conventional Energy, Ashok V. Desai, New Age International Peiptid td.

Reference Books:

1. Renewable energy resources and emerging technologies, D.P. Kothari, Prentice Hall of
India Pvt. Ltd.

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
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Course Code OE-EE 70 Category. Open Elective Courses

Course Title: Electric Vehicle Technology | Semester 7th

L-T-P:3-0-0 Credit: 3

Pre-Requisites Basic Electrical and
Electronics Engineering

Course Objective:
{1 To introduce students to different aspect&df
1 To familiarize the students to tlaperation of EV along with charging system
1 To expose the students to the principlesabéty and environmental issues.

Course Outcomes:

CO 1: To understand about basics of hybrid electric vehicle

CO 2: To understand about drives and control.

CO 3: Select battery, battery indication system for EV applications.

CO 4: Design battery chaeg for an EV.

Module 1: 71 Introduction to Hybrid Electric Vehicle (9 hours)
Review of Conventional Vehicle: Introduction to Hybrid Electric Vehicles: Types of EVs, Hy
Electric Drivetrain, Tractive effort in normal driving

Module 2: Electric Drives (9 hours)
Energy consumption Concept of Hybrid Electric Drive Trains, Architecture of Hybrid Electric C
Trains, Series Hybrid Electric Drive Trains, Parallel hybrid electric drive trains, Electric Propd
unit, Configuration and control of DC Motorides, Induction Motor drives, Permanent Magn
Motor drives, switched reluctance motor

Module 3: 7 Energy Storage(9 hours)
Introduction to Energy Storage Requirements in Hybrid and Electric VehiBlagery based energ)
storage and its analysis, Fu@tll based energy storage and its analysis, Hybridization of diffe
energy storage devices. Sizing the drive system, Design of Hybrid Electric Vehicle anith F
Electric Vehicle

Module 4: Energy Management Systent9 hours)

Energy Management Strategje Automotive networking and communication, EV chargi
standards, V2G, G2V, V2B, V2H. Business:ntobility business, electrification challenge
Business E-mobility business, electrification challenges

Module 5: Mobility and Connectors (9 hours)

Conneced Mobility and Autonomous Mobilitycase study Emobility Indian Roadmap Perspecti
Policy: EVs in infrastructure system, integration of EVs in smart grid, social dimensions of
Connectors Types of EV charging connector, North American EV Plug Stedg] DC Fast Chargge
EV Plug Standards in North America, CCS (Combined Charging System), CHAdeMO, 1
European EV Plug Standards
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Text / ReferenceBooks:

l1.Emadi, A. (Ed.), 1T er, J., Ehsani,

2003

2. Husai n, Il . AEl ectric and Hybrid Vehi

. Larminie, James, and John Lowry, nEI

2012

4. Tari g Muneer and I rene |11 escacte$RBrospettaand N T h e
Chall engeso, El sevier, 2017

5. Shel don S. Williamson, AEnergy

Vehicleso, Springer, 2013

Haldia Institute of Technology, West Bengal
(An Autonomous Institution uter Maulana Abul Kama Azad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering
(Applicable from the academic session 2020 -2021)
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Course Code OE-EE 702D Category. Open Elective Courses

Course Title: Power Plant Intsumentation and Semester 7th

Control
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L-T-P: 300 Credit: 3

Pre-Requisites Measurement and Instrumentatior
Control System, Power Plant Engineering

Course Outcomes:

CO 1: To provide an overview of different methods of power generation withtecydar stress on
thermal powegeneration.

CO 2: To bring out the various measurements involved in power generation plants.

CO 3: To provide knowledge about the different types of devices used for analysis.

CO 4: To partknowledgeaboutthe differenttypesof controlsand in control loops.

CO 5: To familiarize the student with the methods of monitoring different parameters like s
vibration of turbines and their control.

Coe:

Module 1: OVERVIEW OF POWER GENERATION (8 hours)

Concepts of energgonversions and measurement requirements for power plants,
Brief survey of methods of power generatibrHydro, thermal, nuclear, solar and wind power
Importance of instrumentation in power generation.

Module 2: MEASUREMENTS IN POWER PLANTS (8 hours)

Electrical measurements Current, voltage, power, frequency, power factor ét&Non electrical
parameter$ Flow of feed water, fuel, air and steam with correction factor for temperat8team
pressure and steam temperatur®rum level measuremerit Radation detectori Smoke density
measuremerit Dust monitor, Analyser type instruments

Module 3: ANALYSERS IN POWER PLANTS (8 hours)
Flue gas oxygen analyzér Analysis of impurities in feed water and stednDissolved oxygen
analyzeri Chromatography pH meteri Fuel analyzei Pollution monitoring instruments.

Module 4: CONTROL LOOPS IN BOILER (8 hours)

Combustion contrdl Air/fuel ratio controli Furnace draft contral Drum level control Main steam
and reheat steam temperature coritr8luper heatecontroli Air temperaturé Deaerator contrai
Distributed control systenm power plant$ Interlocks in boiler operation.

Module 5 TURBINE i MONITORING AND CONTROL (8 hours)
Speed, vibration, shell temperature monitoring and cointieam pressureontrol i Lubricant oil
temperature contrdl Cooling system.

Text Books:
1..Sam G. Dukel ow, O6The Control of Boilersbo,
2.P. K. Nag, OPower Plant Engineeringd, Tat a

Reference Books:

Page [L14



1.S.M. ElonkaandALKohal , o6Standard Boiler Operationsé
22R. K. Jai n, O0Mechani cal and I ndustrial Measur e

3.E. Al . Wakil, OoPower Plant Engineeringé, Tata

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE 70A Category. Open Elective Courses
Course Title: Computer Networks Semester 7th
L-T-P:3-0-0 Credit: 3
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Pre-Requisites Computer Knowledge,
Hardware and software network

Course Objectives:
1 Describe how computer networks are organized with the conceptevéd approach.
1 Implement a simple LAN with hubs, bridges and switches.
1 Describe how packets in the Internet are delivered.
1 Analyze the contents in a given Data Link layer packet, based on the layer concept.
1 Design logical suaddress blocks with a gw address block.

Course Outcomes:

CO 1. Analyze the requirements for a given organizational structure and select the most appi
networking architecture and technologies.

CO 2: Have a basic knowledge of the use of cryptography and network security

CO 3: Specify and identify deficiencies in existing protocols, and then go onto formulate ney
better protocols.

CO 4: Have a working knowledge of datagram and internet socket programming.

CO 5: Ability to apply acquired knowledge of mathematicseace and Information Technology t
solve engineering problems.

Module 1: Overview of Data Communication and Networking(10 hours)
Introduction, Data communications: components, data representation (ASCII, ISO etc.), direc
data flow (simplex, halfluplex, full duplex); network criteria, physical structure (type of connect
topology), categories of network (LAN, MAN,WAN); Internet: bridiistory, Protocols and
standards; Reference models: OSI reference model, TCP/IP reference model, their to@m
study.

Physical Level:

Overview of data (analog & digital), signal (analog & digital), transmission (analog & digita
transmission media (guided & unguided); Circuit Switching: time division & space division sw
TDM bus; Telephone Network.

Module 2: Data link Layer and Medium Access sub layef10 hours)

Types of errors, framing (character and bit stuffing), error detection & correction methods;
control; Protocols: Stop & wait ARQ, GBackN ARQ, Selective repeat ARQ, HDLC;]

Medium Access 8b layer:

Point to Point Protocol, LCP, NCP, Token Ring; Reservation, Polling, Multiple access prot
Pure ALOHA, Slotted ALOHA, CSMA, CSMA/CD, CSMA/CA Traditional Ethernet, fast Ether
(in brief).

Module 3: Network layer and Transport layer (12 hours)
Internetworking & devices: Repeaters, Hubs, Bridges, Switches, Router, Gateway; Address
addressing, sub netting; Routing : techniques, static vs. dynamic routing , Unicast Routing Prg
RIP, OSPF, BGP; Other Procols: ARP, IP, ICMP, IPV6.

Transport layer:

Process to Process delivery; UDP; TCP; Congestion Control: Open Loop, Closed Loop
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packets; Quality of service: techniques to improve Qo0S: Leaky bucket algorithm, Token I
algorithm,

Module 4: Application Layer and Modern topics(8 hours)

Introduction to DNS, SMTP, SNMP, FTP, HTTP & WWW, Security: Cryptography (Public, Pri
Key based), Digital Signature, Firewalls.

Modern topics:

ISDN services & ATM, DSL technology, Cable Modem: Architecture and operation in brief.
Wireless LAN:IEEE 802.11, Introduction to blueoth.

Numerical problemsare to be solved in the class.

Text Books:

1. Data Communications and Networking (3rd Ed.), A. Forouzan , TMH

2. Computer Networks (4th Ed.), A. S. Tanenbaum, Pearson Education/PHI

3. Data and @mputer Communications (5th Ed.), W. Stallings, PHI/ Pearson Education

Reference Books:

1. Computer NetworkingA top down approach featuring the internet, Kurose and Rose
Pearson Education

2. Communication Networks, Leon, Garica, Widjaja, TMH
3. Communiation Networks, Walrand, TMH.

4. Internetworking with TCP/IP, vol. 1, 2, 3(4th Ed.), Comer, Pearson Education/PHI

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul KalAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code OE-EE 701B Category. OpenElective Courses
Course Title: Artificial Intelligenceand Semester 7th
Machine Learning
L-T-P:3-0-0 Credit: 3
Pre-Requisites Basic math, Science and
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Computer programming

Course Objective:

1 To provide a strong foundation of fundamental concepts in Artificial Intelligemze
Machine Learning

1 To provide a basic exposition to the goals and methods of Aatifitielligenceand ML

1 To enable the student to apply these techniques in applications which involve perc
reasoning and learning

Course Outcomes:

CO 1. Understand the various searching techniques, constraint satisfaction problem and e
problems game playing techniques.

CO 2: Apply these techniques in applications which involve perception, reasoning and learning

CO 3: Explain the role of agents and how it is related to environment and the way of evalua
and how agents can act by ddighing goals.

CO 4: Acquire the knowledge of real world Knowledge representation.

CO 5: Analyze and design a real world problem for implementation and understand the dy
behavior of a system.

CO 6: Use different machine learning techniques toglegil machine and enveloping applicatior,
for real world problems.

Module 1: Introduction to Al (6 hours)
Define Atrtificial Intelligence, Define Al techniques, Problem solving using state space search,
Heuristics, Hill climbing, Search using BFS, BF

Module 2: Knowledge representation and Logic Programming § hours)
Representing Knowledge as Rules, Representing simple facts in logic, Computable functio
predicates, Procedural Vs Declarative knowledge, Forward Vs Backward reasoning,
Progammingpredicate Logic.

Module 3: Mathematical foundation (6 hours)
Matrix Theory ad Statics for Machine Learning. Idea of Machine learning from data, Classific
of problem Regression and Classification Supervised and Unsupervised learning.

Module 4: Linear Regression(6 hours)
Model representation of single variable, Single variable cost function, Gradient Decent for
Regression, Gradient Decent in practice.

Module 5: Logistic Regression(6 hours)
Classifications, Hypothesis RepresentatioDecision Boundary, Cost Function, Advancs
Optimization, Multiclassification (one Vs all), Problem Over fitting.

Module 6: Supervised and Unsupervised Learningg hours)
Decision on Clustering and Classification algorithidajve Bayes Theorem, Decisidnee, SVM.
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Module 7: Applications (6 hours)

Communicatiori Communication as actidnFormal grammar for a fragment of Englislsyntactic
analysisi Augmented grammar$ Semantic interpretatiofi Ambiguity and disambiguatiofi
Discourse understandirig Grammar induction Probabilistic languag@rocessing Probabilistic
language models Information retrieval Information Extractioi Machine translation.

Text Books:

1.Artificial Intelligenceir A Moder n Approacho, St uaridn PRamssens el |
Education / Prentice Hall of India, 2004.

2.Machine LearningTom Mitchel, Packet Publishing Limited, 2017

Reference Books:

1. Artificial Intelligence: A new Synthesis, Nilsson. J. Nils , Harcourt Asia Pvt. Ltd., 2000.

2. Artificial Intelligene, Rich Elaine & Knight Kevin, 2nd Edition, Tata McGrdwill,
2003.

3. Atrtificial IntelligenceStructures and Strategies for Complex Problem Solving, Géogre
Luger, Pearson Education / PHI, 2002.

Haldia Institute of Technology, West Bengal
(An Aitonomous Institution under Maulana Abul KadaAzad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PEEE-791A Category: Professional Elective Cowsse
Course Title: Electrical Drived_aboratory Semester 7th
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L-T-P: 0-0-3 Credit: 1

Pre-Requisites Power Electronics, Electrical
Machine and Control System

Course Outcomes:

CO 1: Identify relevant information to supplement to the Electric DriviSEE-701) course

CO 2: Set up control strategies to synthesize the voltages in dc and ac motor drives.

CO 3. Develop testing and experimental procedures applying basic knowledge in electi
electrical circuit analysis, electrical machines, micropssors, and programmable logic controllers

CO 4: Ability to use standard methods to determine accurate modeling/simulation paramet
various generagburpose electrical machines and power electronics devices required for desig
system and solverives related problems

CO 5: Estimate constraints, uncertainties and risks of the system (social, environmental, by
safety issuestc.)

CO 6: Combine the use of computieased simulation tools relevant to electrical Drives with practi
laboratay experimentation

List of Experiments:
a.Study of thyristor controlled DC Drive.
b.PWM Inverter fed 3 phase Induction Motor control
c.Dynamic braking operation for DC MoteStudy using PSIM software
d.Regenerative braking operation for DC Mot@tudy usng PSIM software.
e.Single phase rectifier fed DC Motdstudy using PSIM software
f. Buck Chopper fed DC MoteStudy using PSIM software

g.Three phase SPWM inverter fed Three phase induction rstitdy using PSIM software.

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code HM-EE 801 Category. Core subject
Course Title: Organizational Behaviour Semester 8th
L-T-P:20-0 Credit: 2
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Pre-Requisites Basic concept of management,
Leadership skill

Course Outcomes:

CO 1: To discuss the development of the field of organizational behaviour and explanictbeand
macro approaches

CO 2 To analyze and compare different models used to explain individual behaviour relal
motivation and rewards

CO 3: To identify the processes used in developing communication and resolving conflicts.

CO 4: To explain goup dynamics and demonstrate skills required for working in groups (i
building)

CO 5: To identify the various leadership styles and the role of leaders in a decision making proc

CO 6: To explain organizational culture and describe its dimenseanmg to examine varioug
organizational designs.

Module 1: Organizational Behaviour (2 hours)
Definition, Importance, Historical Background, Fundamental Concepts of @fllenges and
Opportunities for OB.

Module 2: Personality and Attitudes (2 hours)
Mearing of personality, Personality Determinants and Traits, Development of Personality, Ty
Attitudes, Job Satisfaction.

Module 3: Perception (2 hours)
Definition, Nature and Importance, Factors influencing Perception, Perceptual Selectivity,
betwe=n Perception and Decision Making.

Module 4: Motivation (4 hours)

Definition, Theories of MotivatonMa s | owdés Hi erarchy of Ne&&s
Y, Herzber gbysgiMorte vRte @amy, Al derferds ERG
Vroomds Expectancy Theory.

Module 5: Group Behaviour (2 hours)
Characteristics of Group, Types of Groups, Stages of Group Development, [@Bcigipn Making.

Module 6: Communication (2 hours)
Communication Process, Direction of Communication, BarrieEdfextive Communication.

Module 7: Leadership (2 hours)
Definition, Importance, Theories of Leadership Styles.

Module 8: Organizational Politics (2 hours)
Definition, Factors contributing to Political Behaviour.

Module 9: Conflict Management (2 hours)
Traditional visavis Modern View of Conflict, Functional and Dysfunction@bnflict, Conflict
Process, NegotiationBargaining Strategies, Negotiation Process.

Page 121



Module 10: Organizational Design(4 hours)
Various Organizational Structures and their ESemt Human Behaviour, Concepts of Organizatio
Climate and Organizational Culture.

Text / ReferenceBooks:

Robbins, S. P. & Judge, T.A.: Organizational Behavior, Pearson Education, 15 th Edn.

Luthans, Fred: Organizational Behavior, McGraw, H th Edn.

Shukla, Madhukar: Understanding Organizatio@sganizational Theory & Practice in India, PHI
Fincham, R. & Rhodes, P.: Principles of Organizational Behaviour, OUP, 4 th Edn.

. Hersey, P., Blanchard, K.H., Johnson, BNEanagemenof Organizational Behavior Leading Human
Resources, PHI, 10 th Edn.

R N

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure for B.Tech courses in Hectrical Engineering

(Applicable from the academic session 2020 -2021)
Course CodePEEE 801A Category. Professional Elective Courses
Course Title: HVDC Transmission Semester 8"
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L-T-P:31-0 Credit: 3

Pre-Requisites Power System Fault, Power
Electronics  Devices, Converters, Inverters,
Compensating Devices

Course Objective:
1 To introduce students with the concept of HYDC Transmissystem
1 To familiarize the students with the HVDC converters and their cosyedém
1 To exposethe studentso the harmonicsand faults occurin the systemandtheir protection
againstovercurrents and over voltages, filter units, Surge arresters, smoothing reactors,

Course Outcomes:

CO 1. To acquire knowledge of HVDC transmission and different converters, appticaand
advantage of HVDC transmission over conventional AC transmission.

CO 2 Formulate and solve mathematical problems related to rectifier and inverter cf
methodsand learn about different control schemes as well as starting and stoppingh&EBiGe to
identify the procedures for calculations of different circuit parameters.

CO 3. Analyze the different harmonics generated by the converters and their variation wit
change in firing angles and overlap angle.

CO 4: Developharmonic modeland use the knowledge of circuit theory to develop filters and ag
the requirement and type of protection for the filters.

CO 5: Evaluate and judge whether the nature of faults happening on both the AC and DC side
converters and formulate peation schemes are correct and matches the required paramete
characteristics.

CO 6: Review the existing HVDC systems along with MTDC systems and their controls
recognize the need to follow the advancements in both the existing systems and yB#@ssand
determine the most economic coexistence of both.

Module 1: INTRODUCTION ( 8 Hours)

Introduction of DC power transmission technology, comparison of AC and DC transmif
advantages of HVDC transmission, limitation of HVDC transmission, rétialf HVDC systems,
application of DC transmission, description of DC transmission system, planning for H
transmission, modern trends in DC transmission.

Module 2: ANALYSIS OF HDVC CONVERTERS ( 8 Hours)
Choice of converter configuration, simplifiednaysis of Graetz circuit, converter bridg
characteristics, Characteristics of a twelve pulse converter, detailed analysis of converters.

Module 3: CONTROL OF HVDC CONVERTER AND SYSTEMS (8 Hours)

Principles and necessity of a DC link control, Convertentiol characteristics, System contr,
hierarchy, inverteextinction angle control, pulse phasecontrol Effect of sourceinductanceon the
system, Starting and stopping of DC link, constant power control, control scheme of HV
converters.
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Module 4: HARMONICS AND FILTERS (8 Hours)

Generation of harmonics by converters, characteristics of harmonics on DC side, characteri
current harmonics, characteristic variation of harmonic currents with variation of firing anglg
overlap angle, effect of otrol mode on harmonics, namaracteristic harmonic. Harmonic mod
and equivalent circuit, use of filtefilter configuration, design of band pass and high pass fil
protection of filters, DC filters, power line communication and RI noise, filtets woltage source
converter HDVC schemes.

Module 5: FAULT AND PROTECTION SCHEMES IN HVDC SYSTEMS ( 8 Hours)

Nature and types of faults, faults on AC side of the converter stations, converter faults, fault
side of the systems, protection against @grents and over voltages, protection of filter units, Su
arresters, smoothing reactors.

Module 6: MULTI TERMINAL HVDC SYSTEMS (8 Hours)

Types of multiterminal (MTDC) systems, parallel operation aspect of MTDC. Control of pow,
MTDC. Multilevel DC systems. Power upgrading and conversion of AC lines into DC lines, Pa
AC/DC systems, FACTS and FACTS converters.

Text Books:

1. HVDC Transmission, S. Kamakshaiah & V. Kamaraju, Tata McGraw hill education

2. HVDC Power transmission system, K.R.Padjy&filey Eastern Limited

3. HVDC Power Transmission Systems: Technology and system Interaictigns.R.Padiyar,

New Age International (P) Limited, and Publishers

4. EHVAC and HVDC Transmission Engineering and Pradtiedrao

5. A Text Book of Electrical Technologyol. | & Il, B.L. Theraja, A.K. Theraja, S.Chand& Company

Reference Books:

1. The Performance, Operation and Control of EHV Power Transmission Systems, A. Chakraborty,
D.P.Kothary, A.K. Mukhopadhyay, Wheeler Pub

2. High Voltage Direct Current TransmissionAlrillaga, Peter Pregrinu. Extra High Voltage

AC Transmission Engineering, Rakosh Das Begamudre, New Age International (P)Ltd

3. High Voltage Direct Current Power Transmission, Colin Adamson and N.G.Hingorani, Garraway
Limited, London

Haldia Institute of T echnology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PE-EE 80B Category. Professional Elective Courses
Course Title: Energy management & audit Semester 8th
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L-T-P: 300 Credit: 3

Pre-Requisites Basic understanding about energy
consumption patterns

Course Objectives:
1 To facilitate the students to achieve a clear eptgal understanding of technical ar
commercial aspects of energy conservation and energy auditing.
1 To enable the students to develop managerial skills to assess feasibility of alte
approaches and drive strategies regarding energy conservatienexgg auditing.

Course Outcomes:

CO 1. Conceptual knowledge of the technology, economics and regulation related issues as
with energy conservation and energy auditing CO2. CO3. COA4.

CO 2: Ability to analyze the viability of energy conservatijomjects

CO 3. Capability to integrate various options and assess the business and policy envir(
regarding energy conservation and energy auditing

CO 4: Advocacy of strategic and policy recommendations on energy conservation and ¢
auditing

Module 1: Energy Management & Audit (6 hours)
Definition, Energy audit need, Types of energy audit, Energy management (audit) appre
understanding energy costs, Bench marking, Energy performance, Matching energy
requirement, Maximizing system efi@ncies, Optimizing the input energy requirements, Fuel
energy substitution, Energy audit instruments and intervals of EA regulation.

Module 2: Energy Scenario(8 hours)

Commercial and No®€ommercial Energy, Primary Energy Resourc€&pmmercial Energy
Production, Final Energy Consumption, Energy Needs of Growing Economy, Long Term E
Scenario, Energy Pricing, Energy Sector Reforms, Concept of smart grid, Tariff.

Module 3: Energy Conservation Act2001 and related policieg6 hours)
Energy Conservain Act-2001 and its features, Notification Under the act, Designated ager
Schemes of Bureau of Energy Efficiency(BHEXC B C, S & L, DS M, BL
Consumers, Electricity Act 2003, Integrated Energy Policy

Module 4: Energy Efficiency andClimate changeg6 hours)

Energy and environment, Air pollution, Climate change, United Nations Framework Conventi
climate change (UNFCCC), Kyoto Protocol, Clean Development Mechanism (CDM), (
methodology and Procedures, Sustainable developfaeapy and environment, Air pollution
Climate change, United Nations Framework Convention on climate change (UNFCCCQC),
Protocol, Clean Development Mechanism (CDM), CDM methodology and Procedures, Susti
development

Module 5: Non-Conventional Energy Sources(6 hours)

Concept of renewable Energy and importance, Different types of renewable Energy, Solar
Wind energy, Biomass energy, Hyeeoergy, Fuel cells, Energy from wast&ave, Tidal and
geothermal. Concept of energy storing device.
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Module 6: Energy Efficient Technologies in Electrical System§& hours)

Maximum demand controllers, Automatic power factor controllers, Energy efficient motors,
starters with energy saver, Variable speed drives, Energy efficient transformers, Elduafast

Occupancy sensors, Energy efficient lighting controls, Energy saving potential of each technolg

Text Books:
1. Energy Management Supply and Conservation, Dr. Clive Beggs, Butterworth Heinemann, 2002 .

2. Handbook of Energy Engineering, Atb&@humann & Paul Mehta, The Fairmont Press, INC.
3. Plant Engineers & Manager Guide to Energy Conservation, Albert.

4. Energy Management Handbook, Wayne C, John Willey and Sons

Reference Books:

1. NPC energy audit manual and reports

2. Guide to Energy Minagement, Cape Hart, Turner and Kennedy

3. Cleaner Production Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by
National Productivity Council

4. www.bee.org

Haldia Institute of Technology, West Bengal
(An Autonomous Institution uret Maulana Abul Kata Azad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)
Course Code PE-EE 80C Category. Professional Elective Courses
Course Title: lllumination Engineering Semester 8th
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L-T-P: 300 Credit: 3

Pre-Requisites Physics, Source of Light, Electrica
Energy

Course Objectives:
1 To provide an introduction to the fundamentals of illumination engineering and archite
lighting design.
1 Toimpart lighting fundamentals, measurement, and technology and their application
analysis and design of architectural lighting systems

Course Outcomes:

CO 1: Identify the criteria for the selection of lamps and lighting systems for an indooitdwoou
space

CO 2: Perform calculations on photometric performance of light sources and luminaries for lig
design.

CO 3: Evaluate different types of lighting designs and applications

CO 4: To part knowledge about the different types of lamps.

Module 1: Light, sight & color (6 hours)
Sources of light: Day light, artificial light sources, energy radiation, visible spectrum of radis
black body radiation and full radiator. Incandescence, dependence of light o/p on temperature.
of gas dischage and production of light. Perception of light and cobmtical system of human eye
eye as visual processor. Reflection, refraction and other behavior of light.

Module 2: Measurement of light(6 hours)

Measurement of light radiometric and photomeétrquantities, units of measuremestiandardization.
Measurement of light distribution, direct and diffused reflectidmndamental concepts o
colourimentry and measurement of colour.

Module 3: Lamp, accessories & luminarieg12 hours)

Light productionby gas discharge, fluorescence, incandescence, daylight principle of operatior
efficacy, color, electrical characteristics, typical applications, dimming condition of GLS filan
tungsten halogen lamps, fluorescent tubes, compact fluorescen{@hjp low and high pressuré
sodium lamps, high pressure mercury lamp, mefte lampFunctions of luminaries, classificatior
Materials Used in luminaries manufacturimgflection, refraction, diffusion, polarization and optic
design, photometric easurementgpplication data and its udeED.

Module 4: Interior lighting (8 hours)

Objectives quantity and quality of light, selection of lamps, luminaries section, placdDesign
considerations for lighting of offices, conference rooms, hosptedshing placedjouse etc., desigr
calculations.

Module 5: Lighting control (8 hours)

Types of lighting controls, strategy for selection, benefits of lighting corfielctric distribution
system for lighting, maintenance strategies, group replacerskatlide. Techniques of achieving
energy efficient lighting design, role of computers in lighting design, advantages and limitatig
computer aided lighting design.
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Text / ReferenceBooks:

1. Utilization of Electric Power, C.L. Wadha, New Age Intdronal Ltd.
2. Generation, Distribution and Utilization of electrical energy, C.L. Wadha, New Agelnternational Ltd.
3. Art and Science of Utilization of Electrical Energy, H. Partab, Dhanpat Rai & Sons.

4. Standard Hand Book for Electrical EngineerskR&rBeaty, McGraw Hill International.

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under Maulana Abul Kalazad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applic able from the academic session 2020 -2021)
Course Code OE-EE 801C Category. Open Elective Courses
Course Title: Sensors and Transducers Semester 8th
L-T-P: 300 Credit: 3
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Pre-Requisites Applied Physics, Basics of sensing
elements

Course Objedive:
1 To gain knowledge about the measuring instruments and the methods of meas
and the use of different transducers

Course Outcomes:

CO 1: Explain the classification and static characteristics of transducers.

CO 2: Describe various sasurement standards and various errors and perform error analysis.

CO 3: Obtain and analyze dynamic characteristics of transducer.

CO 4: Describe construction, working principle, characteristics and applications of various resi
transducers.

CO 5: Explain the working principle of various inductance and capacitance transducers.

CO 6: Discuss the operation and applications of modern industrial transducers.

Module 1: Mechanical and Electromechanical sensafl2 hours)

Definition, principle of sensin& transduction, classification.

Resistive (potentiometric type): Forms, material, resolution, accuracy, sensitivity.

Strain gauge: Theory, type, materials, design consideration, sensitivity, gauge vViacadion with

temperature, adhesive, rosettes.

Inductive sensor. common typeRReluctance change type, Mutual inductance change t
transformer action type, Magmsétictive type, brief discussion with respect to mategahstruction
and input output variable, Ferromagnetic plunger type, short analysi

LVDT: Construction, material, output input relationship, I/O curve, discussion.

Proximity sensor.

Module 2: Capacitive sensorg8 hours)
Variable distanceparallel plate type, variable areparallel plate, serrated plate/teeth type a
cylindrical type, variable dielectric constant type, calculation of sensititsetched diaphragm type
microphone, response characteristieezoelectric element: piezoelectric effect, charge and vol
co-efficient, crystal model, materials, natural & synthetiqdy their comparison, force& stres
sensing, ultrasonic sensors.

Module 3: Thermal sensors(11 hours)

Material expansion type: solid, liquid, gas & vapor

Resistance change type: RTD materials, tip sensitivetefn sensitive type, Thermistenaterial,
shap, ranges and accuracy specification.

Thermo emf sensor: types, thermoelectric power, general considedatrarion semiconductor typg
IC and PTAT type.

Radiation sensors: types, characteristics and compaRsgomelectric type.
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Module 4: Magnetic sensrs (9 hours)

Sensor based on Villari effect for assessment of force, torque, proximity, Wiedemann effect fg

coil sensors, Thomson effect, Hall effect, and Hall dppe¥formance characteristics.

Radiation sensors: LDR, Photovoltaic cells, photod&gdphoto emissive cell typesjaterials,

construction, response.

Geiger counters, Scintillation detectors, Introduction to smart sensors.

Numerical problemsare to be solved in the class.

Text / ReferenceBooks:

1. Sensor & transducers, D. Patranabig] edition, PHI
2. Instrument transducers, H.K.P. Neubert, Oxford University press.
3. Measurement systems: application & design, E.A.Doebelin, Mc Graw Hill.

Haldia Institute of Technology, West Bengal
(An Autonomous Institution under M#&ana Abul Kala Azad University of Technolggy
Curriculum Structure for B.Tech courses in Electrical Engineering

(Applicable from the academic session 2020 -2021)

Course Code PEEE 881

Category. Professional Elective Courses

Course Title : Electrical sygems Design

Semester Eighth
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L-T-P: 0-0-3 Credit: 3

Pre-Requisites Power System

Course Outcomes:

CO 1: Acquire the knowledge to design to design a system.

CO 2: Understand and apply the various factors which influence the design

CO3: GetaGeneta awareness of the National El ectr
system.

CO 4: Understand the principles of system design and carry out a basic design of a heating ¢
grounding reactor

CO 5: Learn to use software tools to do conxptkesign/calculations if needed.

CO 6: Evaluate the require parameter to create an Electrical Layout for residential building

The students would INDIVIDUALLY design the equipment and systems as per specifica
provided by the class Teacher followingtablishedprocedures.
For each student, any three groups can be chosen.

For unspecified items of specification and or specifications of wires, cables etc., data should b
by students from handbooks and Indian standard.

Students should spend the ##al periods for carrying out design computations. Their attend;
shall be recorded.

Students should maintain a dedicated bound notebook for recording design activities like calcu
formulae used, sketches, flowcharts etc. The notebook shouldgbkarte submitted to the clas!
teacher for review and signature.

Evaluation would be based on (i) Class attendance (20%RDdg)gn Note Book (30%) (iii) Desigr
Report (30%) (iv) End of semester viva (20%, preferably by an external examiner)

Group-A
Dedgning a heating element with specified wattage, voltage and ambient temperature. Desigl
air core grounding reactor with specified operating voltage, nominal current and fault current.

Group-B
Designing the power distribution system for a small tslwp.
Designing a double circuit transmission line for a given voltage level and power (MVA) transfer.
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Wiring and installation design of a multistoried residential building (G+4 not less than 16 dw
flats with a lift and common pump)
Designing of asubstation

Group-C
General awareness of IS Codes (IS 3043, IS 732, 1S2675, 1$821,652309),The Indian Electricity
Act2003,National Electric Code (NEC20149ope and safety aspects applicable to low and mec
(domestic) voltage installations, Electservices in buildings, Classification of voltages, standa
and specifications.

General aspects of the design of electrical installations for domestic
Dwellings as per NEC guidelines (low and medium voltage installatiooshected load calculation
subcircuit determination, selection of main distribution board, sub distribution board, MCB, E
MCCB and cables for sub circuits. Rremmissioning tests of domestic installations.

Group-D

Internal Electrification design: Electrical Layout in resideniiailding using Auto CAD, Selection o
house wiring, Sizing and Selection of Conduit, Sizing and selection of Switch Socket, Calcula
load on circuit, Design of sub circuit (Lighting Circuit and Power Circuit), Distribution of Po
Circuit, Calculaton of fan, Calculation of Earthing for residential buildings, Sizing and selectio
low voltage switchgears (MCB, MCCB, RCB, RCBOMPCB)

Group-E

Earthing Design: Factors Influencing The Choice of Earthed And Unearthed Systems, S
Earthing & EquipmentEarthing Connections To Earth, Resistance to Earth and Earth Elec
Current Density at The Surface of an Earth Electrode, Selection of an Earthing Conduct
Connection of an Electrode, Typical Schematic of Earthing And Protective Conductors atiaic
of Earth Fault Currents, Measurement of Earth Resistivity , Measurement of Earth Ele
Resistance, Measurement of Earth Lémpedance

Text Books:

1. Electrical Design Estimating and Costing K.B. Raina, S.K. Bhattacharya, New
Age International Palishers
2. A Course in Electrical Installation Estimating and Costidd3. Gupta, Sk Kataria & Sons
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List of MOOCs for UG Honours degree (AICTE Programmes)
for ELECTRICAL ENGINEERING

Sl. Course name Duration Name of
No (weeks) | Credits the Link
Mooc
websites
Algorithms for Battery https:/ivww.coursera.org/specializations/algorithn
1 | Management Systems 21 4 Coursera| for-patterymanagemensystems
5 \,Avﬁ\r/]alglﬁd Data Science 20 4 Coursera https:/ivww.coursera.org/specializations/advance,
o datascienceibm
Specialization
3 gazg':?fk)?rl?rzggrwnh 15 3 Ed https:/ivww.edx.org/course/machidearningwith-
ython: . X pythonfrom-linearmodelsto
models to deep learning
Electronic Systems for httos:// L ac.in/ 1108/108/ /
4 Cancer Diagnosis 12 3 NPTEL ttps://nptel.ac.in/courses/108/108/108108124.
Artificial Intelligence:
5 | Knowledge 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_cs26
Representation and
Reasoning
6 | An Introduction to Al 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21 cs42
Data Analytics with , _
7 Python 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21 _cs45
Introduction to Internet . . .
8 | of Things 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21 _cs63
Introduction to Machine o ,
9 Learning (IITM) 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21 _cs70
10 | Deep Learning 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc247@
Artificial Intelligence e . .
11 (Al) 12 3 Edx https://www.edx.org/course/artificiahtelligenceai
https://www.coursera.org/professional
12 IBM DATA SCIENCE 12 3 Coursera certificates/ibmdatascience
Data Analysis and
13 | Presentation Skills: the 12 3 Coursera | https://www.coursera.org/specializations/pwc
PwC Appoach analytics
Specialization
Data ScienceStatistics . o
14 | and Machine 12 3 Coursera https://www.coursera.org/specializations/data

Learning Specialization

sciencestatisticsmachinelearning
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http://www.coursera.org/specializations/algorithms-
http://www.coursera.org/specializations/advanced-
http://www.edx.org/course/machine-learning-with-
https://nptel.ac.in/courses/108/108/108108124/
https://onlinecourses.nptel.ac.in/noc21_cs26
https://onlinecourses.nptel.ac.in/noc21_cs42
https://onlinecourses.nptel.ac.in/noc21_cs45
https://onlinecourses.nptel.ac.in/noc21_cs63
https://onlinecourses.nptel.ac.in/noc21_cs70
https://onlinecourses.nptel.ac.in/noc21_cs76
https://www.edx.org/course/artificial-intelligence-ai
https://www.coursera.org/professional-certificates/ibm-data-science
https://www.coursera.org/professional-certificates/ibm-data-science
https://www.coursera.org/specializations/pwc-analytics
https://www.coursera.org/specializations/pwc-analytics
https://www.coursera.org/specializations/data-science-statistics-machine-learning
https://www.coursera.org/specializations/data-science-statistics-machine-learning

List of MOOCs for UG Honours degree (AICTE Programmes)
for ELECTRICAL ENGINEERING

Sl Course name Duration Name of
No (weeks) | Credits the Link
Mooc
websites
15 | Machine Learning, ML 12 3 Coursera | https://www.coursera.org/learn/machilegrning
Introduction to Machine _ _
16 | [ earnin 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21 cs85
g
MathematicaMethods
17 | and Techniquem 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee04
SignalProcessing
Nonlinea System _ , .
18 Analysis 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee06
Biomedical Signal . _
19 Processing 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21 _eel7/
Power Managenmg ) )
20 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee25

Integrated Circuits

High Power Multilevel
21 | Converters 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee29
Analysis, Design and
Operational Issues

Principles of Digital

22 | communication 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_€e30

23 | Multirate DSP 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee36
Statistical Signal _ . :

24 Processing 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee44
Fuzzy Sets, Logic and

25 | Systems & 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee49
Applications
Fabrication Techniques

26 | for MEMs- based 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee60
sensors: clinical
Perspective

27 | Optical Engineering 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc21_ee81
Introduction to Cyber ) .

28 12 3 Swayam | https://onlinecourses.swayamz2.ac.in/nou21 cs01]

Security
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https://www.coursera.org/learn/machine-learning
https://onlinecourses.nptel.ac.in/noc21_cs85
https://onlinecourses.nptel.ac.in/noc21_ee04
https://onlinecourses.nptel.ac.in/noc21_ee06
https://onlinecourses.nptel.ac.in/noc21_ee25
https://onlinecourses.nptel.ac.in/noc21_ee29
https://onlinecourses.nptel.ac.in/noc21_ee30/
https://onlinecourses.nptel.ac.in/noc21_ee36
https://onlinecourses.nptel.ac.in/noc21_ee44
https://onlinecourses.nptel.ac.in/noc21_ee49
https://onlinecourses.nptel.ac.in/noc21_ee60
https://onlinecourses.nptel.ac.in/noc21_ee81
https://onlinecourses.swayam2.ac.in/nou21_cs01

List of MOOCs for UG Honours degree AICTE Programmes)
for ELECTRICAL ENGINEERING

Sl Course name Duration Name of the
No (weeks) | Credits Mooc Link
websites
Fabrication
Techniques for
29 | MEMs-based 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc&@40
sensors: clinical
Perspective
Atrtificial
30 | Intelligence Search 12 3 Swayam | https://onlinecourses.nptel.ac.in/noc20_cs81
Methods For Problen
Solving
Introduction to
31 | Machine Learning 12 3 Swayam | https://onlinecourses.nptel.ac.in/nocl9 cs53
(nTm)
Introduction o https://onlinecourses.swayam?2.ac.in/noul9 cs0
32 | cyber Security 12 3 Swayam | gyiew
Artificial https:/ivww.edx.org/course/artificiahtelligence
33 | Intelligence (Al) 12 3 Edx ai
Machine Learning https://www.edx.org/course/machiearning
34 | Fundamentals 10 2 Edx fundamentals?
Advanced Power
35 | Electronics and 8 2 NPTEL https://nptel.ac.in/courses/108/107/108107128/
Control
VLSI Signal et ,
36 Processing 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc20_ee44/
Embedded System _ , _
37 Design with ARM 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21 cs09
38 | Machine Learning 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21 cs51
Data Science for _ . .
39 Engineers 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21 cs69
Data Science for L _
40 Engineers 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21_cs69
CMOS Digital VLSI _ _ _
41 Design 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21 ®e0
Microwave . .
42 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21 _ee34

Integrated Circuits
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http://www.edx.org/course/artificial-intelligence-
https://www.edx.org/course/machine-learning-fundamentals-2
https://www.edx.org/course/machine-learning-fundamentals-2
https://nptel.ac.in/courses/108/107/108107128/
https://onlinecourses.nptel.ac.in/noc20_ee44/
https://onlinecourses.nptel.ac.in/noc21_cs09
https://onlinecourses.nptel.ac.in/noc21_cs51
https://onlinecourses.nptel.ac.in/noc21_cs69
https://onlinecourses.nptel.ac.in/noc21_ee09
https://onlinecourses.nptel.ac.in/noc21_ee34

List of MOOCs for UG Honours degree (AICTE Programmes)
for ELECTRICAL ENGINEERING

Sl. Course name Duration Name of the
No (weeks) | Credits Mooc Link
websites
Electronics Equipment
43 | Integration and 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21 e
Prototype Building
Discrete Time Signal _ i
44 Processing 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21_e:
Power Quality Improvement . ) )
45 Technique 8 2 Swayam | https://onlinecourses.nptel.ac.in/noc21_e
46 | Data Science for Engineers 8 2 Swayam | https://onlinecourses.nptel.ac.in/nocl9 cs
Deep learning and neural https:/ivww.edx.org/course/dedparning
47 | network for financial 7 1 Edx andneuratnetworksfor-financial
engineering engineering
Electric Vehicles and https:/ivww.coursera.org/leafelectric
48 | Mobility 6 1 Coursera | yehiclesmobility
Equivalent Circuit Cell https:/ivww.coursera.org/learn/equivalent
49 | Model Simulation 6 1 Coursera | ¢ireyit-cell-modetsimulation
Battery Stateof-Health https:/ivww.coursera.org/learn/battery
50 | (SOH) Estimation 6 1 Coursera | siateof-health
Industry 4.0: How to https:/ivww.edx.org/course/industi40-
51 | Revolutionize your Business| 6 1 Edx how-to-revolutionizeyour-business
Drones and Autonomous https:/ivww.edx.org/course/dronemd
52 Systems |: Fundamentals 6 1 Edx autonomousystems -fundamentals
Principles of Machine https://learning.edx.org/course/course
53 Learning: Python Edition 6 1 Edx v1:Microsoft+DAT275x+2T2018/home
54 Ian:Egdgctlon o the Internet of 6 1 Ed https:/ivww.edx.org/course/introductieto-
9 X the-internetof-thingsiot
(IoT)
Machine Learning with https://www.coursera.org/learn/machine
55 | python 6 1 Coursera | |earningwith-python
Electric Utilities https:/ivww.coursera.org/learn/electric
56 | Fundamentals and Future > 1 Coursera | jjjities
Solar Energy Codes, https:/ivww.coursera.org/learn/solar
57 5 1 Coursera

Permitting and Zoning

energycodespermittingzoning
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https://onlinecourses.nptel.ac.in/noc21_ee45
https://onlinecourses.nptel.ac.in/noc21_ee54
https://onlinecourses.nptel.ac.in/noc21_ee56
http://www.edx.org/course/deep-learning-
http://www.coursera.org/learn/electric-
http://www.coursera.org/learn/equivalent-
http://www.coursera.org/learn/battery-
http://www.edx.org/course/industry-40-
http://www.edx.org/course/drones-and-
http://www.edx.org/course/introduction-to-
https://www.coursera.org/learn/machine-learning-with-python
https://www.coursera.org/learn/machine-learning-with-python
http://www.coursera.org/learn/electric-
http://www.coursera.org/learn/solar-

List of MOOCs for UG Honours degree (AICTE Programmes)
for ELECTRICAL ENGINEERING

Sl Course name Duration Name of the
No (weeks) | Credits Mooc Link
websites
Motors and Motor Control https:/ivww.coursera.org/learn/moters
58 | Circuits 5 1 Coursera | gircuits-design
59 | Introduction to solar cells 5 1 Coursera | https:/fivww.coursera.org/learn/solaells
Solar Energy and Electrical https:/ivww.coursera.org/learn/solar
60 | system Design 5 1 Coursera | energyandelectricalsysterdesign
) https:/fivww.coursera.org/learn/sofar
61 | Solar Energy System Desigr 5 1 Coursera energysysten-design
. https:/fivww.coursera.org/learn/sofar
62 | Solar Energy Basics 5 1 Coursera energybasics
Python for Data Science anc https:/ivww.coursera.org/learn/pytheor-
63 | Al > 1 Coursera | 5pplieddatascienceai
Data Processing Using https://www.coursera.org/learn/pythoata
64 Python 5 1 Coursera processing
. https:/fivww.coursera.org/learn/sofar
65 | Solar Energy Basics 5 1 Coursera energybasics
. https:/ivww.coursera.org/learn/energy
66 | Energy Harvesting 4 1 Coursea harvesting
) ] https://nptel.ac.in/courses/108/105/10810
67 | Medical Image Analysis 4 1 NPTEL | g1/
68 E?ggggi;nd Statistics for 4 1 Coursera https:/ivww.coursera.org/learn/pythen
. statisticsfinancialanalyss
Analysis
] ] ] https:/ivww.coursera.org/learn/interface
69 | Interfacing with the Arduino 4 1 Coursera | ith-arduino
Excel Power Tools for Data https:/ivww.coursera.org/learn/excel
70 | Analysis 4 1 Coursera | powertools
i . https:/ivww.coursera.org/learn/safety
71 | Safety in the Utility Industry 4 1 Coursera utility -industry
A brief Introduction to https://nptel.ac.in/courses/108/106/10810
72 4 1 NPTEL

Micro-sensors

65/
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http://www.coursera.org/learn/motors-
http://www.coursera.org/learn/solar-cells
http://www.coursera.org/learn/solar-
http://www.coursera.org/learn/solar-
http://www.coursera.org/learn/solar-
http://www.coursera.org/learn/python-for-
https://www.coursera.org/learn/python-data-processing
https://www.coursera.org/learn/python-data-processing
http://www.coursera.org/learn/solar-
http://www.coursera.org/learn/energy-
https://nptel.ac.in/courses/108/105/108105091/
https://nptel.ac.in/courses/108/105/108105091/
http://www.coursera.org/learn/python-
http://www.coursera.org/learn/interface-
http://www.coursera.org/learn/excel-
http://www.coursera.org/learn/safety-
https://nptel.ac.in/courses/108/106/108106165/
https://nptel.ac.in/courses/108/106/108106165/

List of MOOCs for UG Honours degree (AICTE Programmes)
for ELECTRICAL ENGINEERING

Sl Course name Duration Name of the
No (weeks) | Credits Mooc Link
websites
Design and Simulation of
73 | Power Conversion using 4 1 NPTEL | https://nptel.ac.in/courses/108/108/10810
Open Source Tools 66/
Recent Advances in .
L https://nptel.ac.in/noc/courses/noc20/SEN
74 | Transmission 4 1 NPTEL noc20ee43/
Insulator -
, _ https://www.nptel.ac.in/courses/108/102/1
75 | Electric Vehicles Part 1 4 1 NPTEL | g102121/
, _ . https:/ivww.edx.org/course/electrcars
76 | Electric Cars: Introduction 4 1 Edx introduction
77 | Real Time Operating Systen 4 1 Swayam | https://onlinecourses.nptel.ac.in/noc21_cs
Applied Machine Learning in https://www.coursera.org/learn/python
78 | python 4 1 Coursera | machinelearning
79 | Python for Data Science 4 1 Swayam | https://onlinecourses.nptel.ac.infld_cs78
Introduction to computer . .
. . https:/ivww.coursera.org/learn/introductio
80 | vision with Watson and 6 1 Coursera _computervision-watsoropency
opencv
Introduction to the Internet 0|
81 | Things (loT) and embedded 4 1 Coursera | https:/fivww.coursera.org/learn/iot
system
loT Networking and Fog q https:/ivww.edx.org/course/iemetworking
82 Layer Devices 4 1 Edx andfog-layerdevices
83 | Python for Data Science 4 1 Swayam | https://onlinecourses.nptel.ac.in/noc19 cg

*kkkk
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https://nptel.ac.in/courses/108/108/108108166/
https://nptel.ac.in/courses/108/108/108108166/
https://nptel.ac.in/noc/courses/noc20/SEM1/noc20-ee43/
https://nptel.ac.in/noc/courses/noc20/SEM1/noc20-ee43/
https://www.nptel.ac.in/courses/108/102/108102121/
https://www.nptel.ac.in/courses/108/102/108102121/
http://www.edx.org/course/electric-cars-
https://onlinecourses.nptel.ac.in/noc21_cs10
https://www.coursera.org/learn/python-machine-learning
https://www.coursera.org/learn/python-machine-learning
http://www.coursera.org/learn/introduction
http://www.coursera.org/learn/iot
http://www.edx.org/course/iot-networking-
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