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| SEMESTER [FIRST YEAR]
Sl. Course Course . .
No. | Category Code Course Title L P | Credits
THEORY
1 BS BBSBS1010 | Engineering Mathematics  -I 3 0 4
BBSBS1021 | Engineering Physics
2 BS : : : 3 0 3
BBSBS1022 | Engineering Chemistry
BBSES1031 | Basics of Mechanics
3 ES . - 3 0 3
BBSES1032 | Basics of Thermodynamics
BBSES1041 | Basics of Electronics
4 ES i i 3 0 3
BBSES1042 BaS|_cs of_ Electrical
Engineering
5 ES BBSES1050 Prog_rammmg for Problem 3 0 3
Solving
6 HS BBSHS1060 Commu_nlcatlve English  and 5 0 >
Soft Skills
PRACTICAL /SESSIONAL
BBSBS1121 Engineering Physics
Laboratory
! BS Engineering Chemist 0 2 1
BBSBS1122 g g Y
Laboratory
BBSES1141 Basics of Electronics
Laboratory
8 ES Basics of Electrical 0 2 1
BBSES1142 ; .
Engineering Laboratory
9 ES BBSES1150 Prog_rammmg for Problem 0 5 1
Solving Laboratory
Communicative English  and
10 HS BBSHS1160 Soft Skills Laboratory 0 2 !
BBSES1171 | Engineering Drawing
11 ES : : 0 2 1
BBSES1172 | Engineering Workshop
12 MC BBSHS1180 | NSS - - 0
TOTAL 17 10 23

UG IN Electrical Engineering
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Il SEMESTER [FIRST YEAR]

Sl Course Course Code Course Title L P C
No. Category
THEORY
1 BS BBSBS2010 ﬁnglneermg Mathematics - 3 0 4
BBSBS1021 Engineering Physics
2 BS : : : 3 0 3
BBSBS1022 Engineering Chemistry
BBSES1031 Basics of Mechanics
3 ES i 3 0 3
BBSES1032 | Basicsof
Thermodynamics
BBSES1041 Basics of Electronics
4 ES i i 3 0 3
BBSES1042 Ba5|_cs of_ Electrical
Engineering
5 ES BBSES2050 | Data Structure using 3 ol| 3
0C++0
6 HS BBSHS2060 Communicative English -Il | 2 0 2
PRACTICAL /SESSIONAL
BBSBS1121 Engineering Physics
Laboratory
! BS Engineering Chemist 0 2 1
BBSBS1122 g 9 sty
Laboratory
BBSES1141 Basics of Electronics
Laboratory
8 ES Basics of Electrical 0 2 !
BBSES1142 ; .
Engineering Laboratory
Data Structures using
9 ES BBSES2150 5C++ 5 Laboratco 2 1
10 HS BBSHS2160 Communicative English  -lI 0 > 1
Laboratory
BBSES1171 Engineering Drawing
11 ES : : 0 2 1
BBSES1172 Engineering Workshop
12 MC BBSHS2180 YOGA - - 0
TOTAL 17 10 23
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UG IN Electrical Engineering
Il SEMESTER [ SECOND YEAR]

Sl Course Course Code Course Title L |T|P| C
No. | Category
THEORY
1 BS BBSBS301 0 | Engineering Mathematics -llI 31110 4
2 PC BELPC302 0 | Electrical Machines &1 31010 3
3 PC BELPC303 0 | Network Theory 3 (1|0 4
4 PC BELPC3040 | Analog Electronic Circuits 31010 3
Object Oriented
5 ES BCSES3050 Programming through JAVA 3100 3
BBSBS3061 E:é/lrs();r;ental Engineering
6 BS/HS En ineeri?]/ Economics and 31070 3
BMSHS3062 gineering
Costing
PRACTICAL [/ SESSIONAL
PC BELPC312 0 | Electrical Machines 481 lab 0 |02 1
PC BELPC313 0 | Network Theory Lab 0 |02 1
9 PC BELPC314 0 f\;]glog Electronic Circuits o lolo> 1
Object Oriented
10 ES BCSES3150 | Programming through JAVA 0 |02 1
Lab
TOTAL 18 |2 (8| 24
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UG IN Electrical Engineering

IV SEMESTER [SECOND YEAR]

NS(lJ'. Cg?eugrz‘ray Course Code Course Title L |T|P|C
THEORY

1 PC BELPC4010 | Electrical Machines 9l 3]11|0| 4
2 PC BELPC4020 | Control Systems 3 10|03
3 PC BELPC4030 | Digital Electronic Circuits 3 (0|0 3
4 PC BELPC4040 | Electromagnetic Fields 3 (1/0| 4
5 ES BELES3050 | Database Management Systems 3100 3

BBSBS3061 gg;/;(;nmental Engineering and
6 BS/7HS Engineering Economics and 3101013

BMSHS3062 Costing
PRACTICAL /SESSIONAL

PC BELPC4110 | Electrical Machines &Il Lab 00|21
PC BELPC4120 | Control Systems Lab 0 |0]|2]1
PC BELPC41 30 | Digital Electronic Circuits Lab 0 |0]|2]1
10 ES BELES41 40 I[;gtabase Management Systems olol2l1
TOTAL 18 |2 (8|24
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UG IN Electrical Engineering
V SEMESTER [THIRD YEAR]
Sl Course Course Code Course Title L P | C
No. | Category
THEORY
1 PC BELPC5010 | Power Electronics 3 0| 4
> PC BELPC5020 Micro Processors and Micro 3 ol 3
Controllers
3 PC BELPC5030 El_ect_rlca_l Power Transmission & 3 0 3
Distribution
Professional Elective 01 ((Any One)
BELPE5041 | Wind and Solar Energy Systems
4 PE BELPE5042 | Electrical Machine Design 3 0| 3
BELPE5043 | Industrial Electrical Systems
*%* *%*
5 OE B™OES0 Open Elective (Any One) 3 0| 3
PRACTICAL /SESSIONAL
6 PC BELPC5110 | Power Electronics lab 0 2 1
7 PC BELPC5120 Micro Processors and Micro 0 > 1
Controllers lab
8 PC BELPC5130 El_ect-rlca-l Power Transmission & 0 5 |1
Distribution lab
oL .
9 EC BELL C5150 Skill Develop.m_ent Project and 0 5 | 1
Hands on Training
10 EC BELEC5170 | ASummer Internship -1 0 2 |1
TOTAL 15 10 |21

*College should conduct at least one NSDC program under this category.

A Four (4)weeks duration summer internship eitheliridustry or in an R&D organization, including educational
institutes with excellent research culture. The student is expected to submit a formal report at the end of the
programme.

U online MOOC courses may contribute up to 20% of the credits, wiltoirseexamination being conducted.
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VI SEMESTER [THIRD YEAR]

SI. No. Course Course Course Title L P C
Category Code
THEORY
1 PC BELPC6010 | Switch Gear & Protection 3 0 4
5 PC BELPC6020 Electric al& Electronic s 3 0 3
Measurements
3 PC BELPC6030 | Electric al Drives 3 0 3
Professional Elective &1l (Any One)
BELPE6041 | Communication Engineering
4 PE BEL PE6042 Comp_uter aldeo_l Design of 3 0 3
Electrical Machines
BELPE6043 | Advanced Power Electronics
*%* *%*
5 OE B™OE60 Open Elective (Any One) 3 0 3
PRACTICAL /SESSIONAL
6 PC BELPC6110 | EN€rgy management & 0 2 |1
Auditing Lab
7 PC BELPC6120 Electric al& Electronic s 0 5 1
Measurements Lab
PC BELPC6130 | Electrical Drives Lab 0 2 1
Advanced Laboratory -I:
; PC BELPC6140 Internet of Things Lab 0 2|1
10 EC BTPEC6160 gﬁi?lﬂ Skill and Employability 0 > 1
TOTAL 15 10 | 21

#To be conducted by the Training & Pdawgent Department of the College
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VIl SEMESTER [ FOURTH YEAR]
Sl. Course Course .
No. Category Code Course Title L|T|P|C
THEORY
1 PC BELPC7010 Power System operation & 3 ol o 3
Control
Professional Elective o 11l (Any One)
Flexible AC Transmission
BELPE7021 Systems
Satellite Communication
5 PE BELPE7022 Systems 3 |0] 0|3
BELPE7023 | Advanced Power Systems
BELPE7024 | Electrical Power Quality
Professional Elective o IV(Any One)
BELPE7031 Power Station Engineering &
Economy
Neural Networks & Fuzzy
3 PE BELPE7032 logic 3 lolol s
BELPE7033 | HVDC Transmission
BELPE7034 | Digital Signal Processing
Professional Elective 0 V(Any One)
BELPE7041 Industrial automation and
control
Generalized Theory of Electrical
4 PE BELPE7042 Machines 310|0 3
BELPE7043 | Bio medical Instrumentation
BELPE704 4 | Advanced Control Systems
** * **
5 OE B*OE*70 Open Elective (Any One) 3 0| 0 3
PRACTICAL /SESSIONAL
6 PC BELPC7110 | Renewable Energy Lab 0 |0] 2 1
Advanced Laboratory -I1:
7 PC BELPC7140 Simulation Lab 0 (0] 2|1
8 EC BELPC7150 | Mini Project 0|0 4|2
10 EC BELPC7170 | "Summer Internship -l 0 |0] 2 1
TOTAL 15 {0 |10 | 20
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VIl SEMESTER [ FOURTH YEAR]

Sl. Course

Course Code Course Title L{T| P | C
No. | Category

THEORY
Professional Elective 0 VI (Any One)
BELPE8011 | Smart Grid Technology
BELPE8012 | Digital Image Processing

1 PE BELPE8013 | Computer Networks 30103
BEL PES014 Power system Dynamics and
Control

Professional Elective o VII (Any One)
BELPE8021 | High Voltage Engineering
BELPE8022 | Industrial Electrical Systems
BELPE8023 | lllumination Engineering

BELPE8024 | Energy Management & Auditing
3 OE B*OE80** | Open Elective (Any One) 3|00 ]| 3
PRACTICAL /SESSIONAL

Major Project / Industrial Project

4 EC BELEC8150 / Startup Training cum Project 01011075
EC BELEC8180 | Seminar and Technical Writing 0|0 1

EC BELEC8190 | Comprehensive Viva -Voce 0|0 2 |1

TOTAL 91014 |16
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SCHEME OF INSTRUCTION SUMMARY

COURSE WORK - CREDITS / SEMESTER TOTAL
SN. %
SUBJECTS AREA | nlm v v v v | CREDITS
Humanities, Social &
! Management Study (HS) 33| - 13- 9 5
2 Basic Sciences (BS) 8| 8 7 - - - - - 23 14
Engineering Sciences (ES) / i i i i
3 Basic Engineering (BE) 121121 4 3 31 18
4 Professional Core (PC) - - | 12|17 |13| 14| 5 - 61 36
5 Professional Electives (PE) - - - - 3 3 9 6 21 12
6 Open Electives (OE) - - - - 3 3 3 3 12 7
Project Work, Seminar and/of
7 Internship in Industry or - - - - 2 1 3 7 13 8
elsewhere (EC)
8 Mandatory CoursegviC) - - - - - - - - 0 0
TOTAL 2312323 |23|21|21]| 20 16 170 100
10
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UG IN Electrical Engineering
Il SEMESTER [ SECOND YEAR] [52-68]

Sl Course Course Code Course Title L |T|P| C QP
No. | Category
THEORY
1 BS BBSBS3010 | Engineering Mathematics -llI 3 (110 4 A
2 PC BELPC3020 | Electrical Machines 0 | 3 10|0 3 A
3 PC BELPC3030 | Network Theory 3 |11|0] 4 A
4 PC BELPC3040 | Analog Electronic Circuits 31010 3 A
Object Oriented A
° ES BCSES3050 Programming through JAVA 3100 3
BBSBS3061 E::g);rentental Engineering N
6 BS/HS En ineeriz Economics and 3190 3
BMSHS3062 | - Jneering
Costing
PRACTICAL /SESSIONAL
PC BELPC3120 | Electrical Machines dllab 0 |0]|2 1
PC BELPC3130 | Network Theory Lab
9 PC BELPC3140 Analog Electronic Circuits 0 lolo 1
Lab
Object Oriented
10 ES BCSES3150 | Programming through JAVA 0 |0]2 1
Lab
TOTAL 18 |2 |8 | 24
11
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Subject Code Name of the Subject L T P C | QP
BBSBS3010 ENGINEERING MATHEMATICS -1lI 3 1 0 4 A

Course Educational Objectives

CEO1 | Understand special functions and its applications

CEO2 | Analyse complex analytic functions

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Understand special functions and its applications

CO2 | Analyse complex analytic functions

CO3 | Applying Taylors series and other functions for evaluation

CO4 | Applying and analysing numerical methods

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs 3] 4] 5] 6] 7] 8] 9] 10] 11] 121 |2 |3

Co1

CO2

CO3

CO4

NN N NN -
NIN|INDNDNN

Avg.

SYLLABUS

Unit 7 | HrgL2
SPECIAL FUNCTIONS :

Beta and Gamma functions, relation between Beta and Gamma functions, Error function
solution of differential equations (up to second order), Legendre equation, Legendre poly!

and their properties, Bessel 6s function.
Unit - 1I[12Hrs]

Compkex Analysis:

Analytic function, CauchyRiemann equations, Laplace equation, Complex integration:
integr al in the complex plane, Cauchyos

of analytic functions

Unit i 11l [12Hrs]

Tayl orpslLaereesds series, Singul arities
integrals.
Unit 7 IV [14Hrs]

Numerical methods:
Approximation and round of errors, Roots of equation: fixed point iteration, the Ne
Raphson method.

|l nterpol ati on: Lagrange |l nterpol ati on,
forward and backward interpolation. Numerical Differentiation, Nucaé integration: The
trapezoi dal rul e, The Simpsonds rul es,

Eul er s met hod,

12
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Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Book:
1. E. Kreyszig, 06 Advanced Engineering Mathe
2. Numerical method for Engineers by M. K. Jain and lyenger.

Reference Book:
1. Higher Engineering Mathematics by B S Grewal : Khanna Publishers, New Delhi.
2. Numerical Analysidy Dutta and Jena

Subject Code Name of the Subject L T P C QP
BELPC302 0 Electrical Machines-| 3 0 0 3 |A
Course Educational Objectives

CEO1 | To know basic construction of D@eneratorsmotorsand transformers

CEOQO2| To analyzethe working principlehe DC generators, motors and transformers.

CEQO3 | Draw the different characteristic curves of Q€nerators and motors

CEO4 | To conduct various types test on @€nerators, motors and transformers.

Course Outcomes Upon successful completion of this cae, students should be able to:
CO1 | Analyze the constructional features and operation of DC machines

CO2 | Investigate the characteristics of DC generators and motors

CO3 | Analyze the differaces in operation of different D@achine configurations.

CO4 | Understand the concepts of single phase and three phase transformers

COS5 | Conduct different tests dnC generators, motors and transformers.

CO6 | Understand the concepts ofpBase transformers and various configuration
connections

CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs
3 4 5 6 7 8 9 10 | 11 | 12 2 3

COs

Cco1
CO2
CO3
CO4
CO5
CO6
Avg.

RN R e

NINNPRFPIRFREFPIN

N

oINN RN RN -

[EEN

SYLLABUS

13
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UNIT: 1 (10Hours)

Basic constructiorand operationof a DC machine, induced EMF in an armature (
Armature winding Elementary armature coil and commutator, lap and wave wind
constructionfeaturesof commutator, linear commutatipDerivationof back EMF equation
armature, armature reaction, air gap flux density distribution with armature reaction

UNIT: 2 (12 Hours)
Armature circuit equation for motoring and generation, Types of field excitatsearately
excited, shunt and sesieOpen circuit characteristic of separately excited DC generator,
EMF with armature reaction, voltage builgh in a shunt generator, critical field resista
and critical speed. ¥ characteristics and torgtgpeed characteristics of separately i
shunt and series motors. Speed control through armature voltage. Losses, load tes
backto-back testing of DC machines

UNIT: 3 (14 Hours)
Principle, construction and operation of singlease transformers, equivalent circuit, phg
diagram, voltage regulation, losses and efficiency Testiogen circuit and short circu
tests, polarity test, badk-back test, separation of hysteresis and eddy current losses
phase transformerconstruction, types of connection and their corapee features, Parallg
operation of singlphase and threghase transformers, Autotransformergonstruction,
principle, applications and comparison with two winding transformer, Magnetizing cu
effect of nonlinear BH curve of magnetic core mata&, harmonics in magnetization curre
Phase conversion Scott connection, thrgghase to skphase conversion, Taghanging
transformers - No-load and oroad tapchanging of transformers, Thr@gnding
transformers. Cooling of transformers.

UNIT: 4 (14 Hours)
Three phase transformers:Constructional features, As a single unit and as a bank of
single phase transformers. Thielkase Transformer connections, The per unit systen
Three Phase Transformer, Transformer Ratings and Rebatddems, Two Singk®hase
Transformers connected in Open Delta@@nnection) and their rating-Connection (Scot
Connection) of Two Singi®hase Transformers. Transformer Three phase Conneg
Various Phase Displacements (0o, 1800, +300-30d), ®nnection Diagrams and Phas
Diagrams of various Vector Groups (Yy0, DdO, Dz0, Yy6, Dd6, Dz6, Yd1, Dyl, Yz1, Y
Dy11, and Yz11)

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books/References:
1. A E. Fitzgerald and C. Kingsley, "Electtida c hi ner y 0, New Yor k,

2013.
2. A. E. Clayton and N . N . Hancock, nPe
Publishers, 2004.

3. M. G. Say, fAPerformance and design of
4. P S. Bi mbhr a, riy®l, e Kthrainmaal PMa&adHismher s,

14
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5.1 . J. Nagrath and D. P. Kot hari, AEI eci
Subject Code Name of the Subject L T P C | QP
BELPC303 0 Network Theory 3 1 0 4 | A

Course Educational Objectives

CEOQOL1 | Prepare the students to have a basic knowledge in the analysis of Electric Networks.

CEOQ2 | Solve the given circuit with various theorems and methods.

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Solve complex networks by using various Network Theorems

CO2 | Analyzing Laplace transformation and two port networks with steady state and trg
analysis

CO03 | Identifying the significance of Poles and Zeros in Network functions

CO4 | Solving Fourier series analysis and designing the Filter circuits

COS5 | Evaluating the electrical networks with Network synthesis

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs 1 2 3 4 5 6 7 8 9 10 [ 11| 12 |1 2 3
co1 2 2 1

CO2 3 3 1

COo3 2 2 2

CO4 3 3 1

CO5 2 2 1

Avg. | 24| 24 1

SYLLABUS

Unit 7 | rs][11H
Net work Theorems: Superposition theorem,
Theor em, Ma x i mum Power transfer t heor ¢

Compensation theorem.

Coupled Circuits: Coupled Circuits, Dot Convention for repréisgncoupled circuits
Coefficient of coupling.

Resonance: Band Width andf@rtor for series and parallel resonant circuits.

Unit - 1l 12Hrs]
Laplace Transform & its Application: Introduction to Laplace Transform, Laplace transforn|
of some basic functions, Laplace transform of periodic functions, Inverse Laplace transfor
Application of Laplace transform: Circuit Analysis (Steady Staté Bransient).

Two Port Network Functions& Responses: z, y, ABCD angatameters, Reciprocity ar

15
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Symmetry, Interrelation of twport parameters, Interconnection of tport networks.
Network Functions: Significance of Poles and Zeros, Restriction atidocof Poles and Zero
Time domain behaviour from Pekero plots.

Unit 7 11l [12 Hrs]

Fourier Series& its Application: Fourier series, Fourier analysis and evaluation of coeffi
Steady state response of network to periodic signals, Fouriefoimansnd convergence, Fouri
transform of some functions.

Passive Filter: Brief idea about network filters (Low pass, High pass, Band pass an
elimination) and their frequency response

Unit i IV [12 Hrs.]
Network Synthesis: Realizability concept, Hurwitz property,

positive realness, properties of positive real functions, Synthesid. pRRC and L-C driving
point functions in Foster ar@auer forms.

Network Topology: Graph of a network, Concept of tree, Incidence matribxgetimatrix, Cut
set matrix, Formulation and solution of network equilibrium equations on loop and node b

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Book:
1. Fundamentals of Electric CircuiisAlexander &Sadikii Tata McGraw Hil,5Editionl.
2. Circuits & Networks: Analysis, Design and SyntheSiskhija&Nagsarkar Oxford

Reference Book:

Network Analysi$ M E Van Valkenburg Pearson Education, 3rBdition.

Network SynthesisM E Van Valkenbur@ Pearson Education.

Network Analysis and Synthesigranklin F. Kuoi Wiley Student Edition.

Linear Circuits Analysis and Synthesi® Ramakalyaii Oxford University Press.
Problems & Solutions in ElectriCircuit Analysisi Sivananda&Deepa Jaico Book.
Theory and problem of electrical circuits, Schaum's Outline Series, TMbkeph A
Edminister, MahmoodMagqvi.

Electric Circuitsi David A.Belli Oxford, 7th Edition, 2015.

OuhAWNE

=~
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Suh Code Name of theSubject L |T |P|C|QP
BELPC3040 ANALOG ELECTRONICS CIRCUITS 3 10 [O[3]A

Pre-Requisite A student should have basic idea on electronic components and also should have g
concept on KCL & KVL

Course Educational Objectives

CEO1 Prepare the studentsperform the analysis of analog electronic circuits.
CEO2 Empower the students to understand the design and working of different types of ampl
Course OutcomesUpon successful completion of this course, students should be able to:
CO1 Understandtte characteristics of transistors.
CO2 Design and analyze various amplifier circuits.
Cco3 Describe the effect of negative feedback, low & high frequency response afzhgdimidth
relationship for amplifier scheme.
Cco4 Understand the functioning &/P-AMP and design OAMP based circuits.
CO5 Use the effect of positive feedback to model oscillators.
CO6 Examine the efficiency of different class of power amplifiers.
CO-PO & PSO Mapping
Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 I 8 |9/10 11|12 1 (2| 3

Co1 2 1

CO2 2 2

CO3 2 2

CcoO4 2 1

CO5 2 1

CO6 2 2

Avg. 2 1.5

SYLLABUS

UNIT:1 (12 Hours)

Biasing of BJTs: Introduction; Operating Point; Fixed Bias; Emitter Bias; VoltagBivider Bias; DC
Bias with Voltage Feedback; Miscellaneous Bias Configurations; Design Operations; B
Stabilization.

Field-Effect Transistors: Introduction; Basic Construction,Operation and Characteristics of JFET]|
and MOSFETs; CMOS.

Biasing of FETs: Fixed-Bias Configuration; SE-Bias Configuration; VoltageDivider Biasing; Design.

UNIT:2 (12 Hours)
Small Signal Analysis of BJTs: BJT Transistor Modeling;The re Transistor model; The Hybrid
Equivalent Model: SmaltSignal Analysis of CE, CB, and CC Amplifielsmitter Follower

17
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Configuration; Effect of R and R; Two-Port Systems Approach; Cascaded Systems; Darlingt
Connection; Current Mirror Circuits. (6 Hours)

Small Signal Analysis of FETs: FET SmallSignal Model, SmailBignal Analysis of CS, CD, (
Amplifiers. Effect of R and Rig; Cascade Configuration.

UNIT:3 (5 Hours)

Frequency Response of BJTs and FETs:Low and High Frequency Response of BJTs and FE
Frequency Response of CE Amplifier; Frequency Response of CS Amplifier; Miller Ef
CapacitanceMultistage Frequency Effects; Square Wave Testing.

UNIT:4 (12 Hours)
Operational Amplifiers: Differential Amplifier Circuit; Op-Amp Basics; Practical OfAmp Circuits;
Op-Amp Parameters; OpAmp Parameters; OpAmp Applications; Instrumentation Amplifier; Active
Filters. (5Hours)

Power Amplifiers: Classifications; Clas$\ and ClassB Amplifier Circuits, Transfer Characteristics
Power Dissipation and Conversion Efficiency of Power Amplifiers.(3 Hours)

Feedback Amplifiers and Oscillators: FeedbackConcepts; Feedback Connection Types; Practiq
Feedlack Circuits; Feedback Amplifier Stability using Nyquist Plot; Basic Principle of Sinusoid
Oscillator; PhaseShift, Wien-Bridge and Crystal Oscillator.(4 Hours)

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. Electronic Devices and Circuit Theory, R. L. Boylestad and L. Nashelsky, Pearson Ed
New Delhi, @/10t Edition, 2013. (Selected portions of Chapter 4, 5, 6, 7, 8, 9, 10, 11, 11

14)

2. -ETTEIAT380 %l AAOOI T EAO $ AakiAsA® JitA Tata MeGawAH
Education Pvt. Ltd., New DelhiydEdition, 2008.

3. Microelectronics Circuits, ® Edition, International Student Edition Sedra and Smith, Oxfq
University Press, New Delhi.

Reference Books:
1. Electronic Devices and Cirdts, 3¢ Edition, Jimmie J. Cathey adapted by Ajay Kumar Sif
Tata McGraw Hill Publishing Company Ltd., New Delhi.
2. Electronics Circuits Analysis and Desigrff' Edition, Donald A. Neamen, Tata McGraw H
Publishing Company Ltd., New Delhi.
3. Microelectronic Circuits: Analysis and Design, India Edition, M.H. Rashid, PWS Publig
Company, a division of Thomson Learning Inc.
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Subject Code Name of the Subject L T P C | QP

BCSES3050 Object Oriented Programming using JAVA 3 0 0 3 | A

Course Educational Objectives

CEOL1 | Programming in the Java programming language

CEO2 | Knowledge of objecbriented paradigm in the Java programming language, the use of Javi
variety of technologies and on different platforms.

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Knowledge of the structure and model of the Java programming language, (knowledge)

CO2 | Use the Java programming language for various programming technologies (understandi

CO3 | Propose the use of certain technologies by implementing them in the Java programming
language to solve the given problem (synthesis)

CO4 | Choose an engineering approach to solving problems, starting from the acquired knowled
programming and knowledg# operating systems. (evaluation)

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
6 7 8 9 10 11 12 |1 2 3

Cos

co1

CO2

CO3

CO4

NININININ| W
NININININ| O

Avg.

SYLLABUS

Unit 7 | [11Hrs]
An introduction Object Oriented Programming, Features of Object Oriented Progran
Introduction to Java. Difference between C/C+w dava, Features of Java, First Java Prog
Writing the java program, Compiling the program, JVM and its significance in execulti
program?, Architecture of JVM. Understanding, Java Tokens, Datatypes, Operators,
Structures and Arrays, Conditial Statements, Loops/ Iterators, Jumping Statements,
Arrays, Multidimensional Arrays, Taking Input from keyboard, Command Line Argum
Using Scanner Class, Using Buffered Reader class.

Unit - I [12Hrs]

Introduction to Classes dnObjects. Constructorstasic Keyword, this Keyword Array of
Objects,Access Modifiers (Public, Private, Protected, Default). Inheritance, Types oitdmioe
and Java supported Inheritance, supBolymorphism, Method Overloading, Constructs
Overloading, Method Overriding, Dynamic Method pasching. String Manipulations. k&pper
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classes, Auto boxing and unboxing. Abstract classes, Interfaces, Muith@etance Using
Interfaces, Java APl Packages, UBefined Packages, Accessing Packages, Error
Exception Handling, Types of exceptiohierarchy of Exception classeBy, catch, finally,
throw, throws Commonly used Exceptions and their detdilser defined exception classes.
Unit 7 Il [12 Hrs]
Multithreading, Thread in Java, Thread execution prevention methods. (yield(), join(), slg
Concept of Synchronization, Inter Thread Communication, Basics of Deadlock, Demon T
Improvement in Miltithreading, Inner Classes, Introduction, Member inner class, Static
class, Local inner class, Anonymous inner class. IO Streams (java.io pagkggeytream ang
Character Stream, Files and Random Access Files, Serialization, Collection Frarke
(java.util), Util Package interfaces, List, Set, Map
Unit i IV [12 Hrs]
Applet Introduction, Life Cycle of an Applet, GUI with an Appléibstract Window Toolkit
(AWT), Introduction to GUI, Description of Components and Containers, Component/Cor
hierarchy, Understanding different Components/Container classes and their constructor
Handling, Different mechanisms of Event HandJihgtener Interfaces, Adapter classes.
Teaching Methods: Chalk& Board/ PPT/Video Lectures
Text Book:

1. Programming in Java. Second Edition. Oxford higher education. (Sachin Ma

SauravChoudhary)

2. Core Java for beginners. (RashmiKanta Das), Vikaslication
Reference Book:

1. JAVA Complete Reference (9th Edition) HerbaltSchelidt.
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Subject Code Name of the Subject L T P C | QP

BBSBS3061 ENVIRONMENTAL ENGINEERING & SAFETY 300 3 A

Course Educational Objectives

CEO1]| Understanding the conceptsiéological Conceptand Biotic components

CEO2| Analysing the concepts dVater Treatmerdnd itsstandards and parameters

Course OutcomedJpon successful completion of this course, students should be able to:

CO1 | Understanding the conceptsiéological Conceptand Biotic components

CO2 | Analysing the concepts &Vater Treatmerdnd itsstandards and parameters

CO3 | Understanding the concept ®blid Waste Managemeand its practical implementatior

CO4 | Know the Occupational Safety andealth Acts, Safety procedures, Type of Accide
and its preventive actions

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

Cos 1] 23] 456 78] 9] 10111221 2 |3
co1l 1] 2

co2 2 | 2

CO3 1] 2

CO4 2 | 2

Avg. 15 2

SYLLABUS
Unit 1 | rs][11H

Ecological Concepts: Biotic components, Ecosystem Process: Energy, Food Chairgyélajgdxygen
cycle, Nitrogen cycle etc., Environmental gradients, Tolerance levels of environment factors,
Environmental Law. Chemistry in Environmental Engineering: Atmospheric chemistry, Soil chel
Biodiversity and its conservation

Unit - I S[12Hr
Water Treatment: water quality standards and parameters, DO and BOD of water.
treatment processes: Freatment of waterConventional process, advanced water treatn
process.
Waste Water Treatment: pretreatment, primary and secondary treatment of waste
Activated sludge treatment: Anaerobic digestion, Reactor configurations and m
production.

Air Pollution: Air pollution and pollutants, criteria pollutants, Acid deposition, Global clin
changeigreenhouse gases, Rorteria pollutants, Air pollution meteorology, Atmosphe
dispersion. Industrial Air Emission and Control. Flue gas desulphurization, NOxvagr
Fugitive emissions. Noise pollutieMoise standards, measurement and control.

Unit 7 Il [12 Hrs.]

Solid Waste Management: Source, classification and composition of MSW, Separation,
and transportation, Reuse and recycling, Waste Minimizaliechniques. Hazardous Was
Management: Hazardous waste and their generation, Treatment: Incinerators, Inorgan
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treatment. E.I.A., Environmental auditing

Uniti IV [12 Hrs.]
Occupational Safety and Health Acts, Safety procedures, Type of Accidents, Chemical a
Burns, Prevention of Accidents involving Hazardous substances, Human error. Hazard
Measures in steel industry, Rdgum Refinery, Pharmaceutical industry. Fire Preventig
Detection, Extinguishing Fire safety, Handling and Storage of Hazardous Materials. P
Protective Equi pment ds.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Book:
1. EnvironmentaEngineering, Irwin/ McGraw Hill International Edition, 1997, G. Kiely,
2. Environmental Engineering by Prof B.K. Mohapatra, Seven Seas Publication, Cutts
3. Environmental Engineering and Safety ,Raut&Sen Scientific Publishers.
4. Industrial Safety ,Desmukh

Reference Book:

1. Environmental Engineering by Arcadio P. Sincero&Gergoria A. Sincero PHI Public

2. Principles of Environmental Engineering and Science, M. L. Davis and S. J. N
McGrawHill International Edition, 2004

3. Environmental Science, Curringhar8&igo, TMH,

4. Man and Environment by Dash & Mishra

5. An Introduction to Environmental Engineering and Science by Gilbert M. M3
&WendellP. Ela PHI Publication.

6. Industrial Safety Management and Technology, Colling. DPxentice Hall, New Delhi
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Subgct Code Name of the Subject L T P C | QP
BMSHS3062 Engineering Bonomics &costing 3 0 0 3 | A

Course Educational Objectives

CEOL1 | Analysing the engineering projects with Engineering economics principles

CEOQ2 | Evaluating the projects with financial analysis and its financial viability

CourseOutcomes Upon successful completion of this course, students should be able to:

CO1 | Analysing rature, Scope, Basic problems of an economy, Micro Economics and |
Economics

CO2 | Understandingost and revenue concepts, Basic understanding of different market structy

CO3 | Evaluating ime value of moneylinterest- Simple and compound, nominal and effective rats
interest,Cash flow diagrams, Principlesscbnomic equivalence

CO4 | Understanding the conceptsépreciatiorand its implementation approaches

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
Cos 1] 2 3] 4] 561 781 9] 10]11]12[1 [2 |3
co1 2
co2 2
co3 2
co4 1
Avg. 1.75
SYLLABUS
Unit 1 | rs][11H

Engineering EconomiedNature, Scope, Basic problems of @pnomy, Micro Economicsar
Macro Economics.

Demand Meaning of demand, Demand function, Law of Demand and
exceptions,Determinants of demand, Elasticity of demand & its measurement (
numericalproblems to be solved ), Supplganing of supply, Lawof supply and its
exception,Determinants of supply, Elasticity of supply, Determination of market equili
(Simplenumerical problems to be solved).

ProductiorProduction function, Laws of returns: Law of variable proportion, Law of retul
scale

Unit - I S[12Hr
Cost and revenue concepts, Basic understanding of different market structures, Determi
equilibrium price under pegtt competition (Simple numerical problems to be solved),B
Even Analysidinear approach (Simple numerical problems to be solved).
Banking-Commercial bank, Functions of commercial bank, Central bank, Functions ofC
Bank.

Inflation-Meaning of infhtion, types, causes, measures to control inflation.National Inc
Definition, Concepts of national income, Method of measuring nationalincome.

Unit i 11l [12 Hrs]
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Time value of moneyinterest- Simple and compound, nominal and effective rate of interes
Cash flow diagrams, Principles of economic equivalence.

Evaluation of engineering projeeg&esent worth method, Future worth method, Annualw|
method, Internal rate of return method, Cost benefit analysis for public projects.

Unit i IV [8 Hrs.]
Depreciation Depreciation of capital assert, Causes of depreciation, Method
calculatingdepreciation (Straight line method, Declining balanethaoal), After tax comparisg
ofproject.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Book:
1. Riggs, Bedworth and Randhwa, AENgi nee
2. Principles of Economics, DevigaVengedasalam; KarunagaranMadhavan,QO

University Press.

3. Engineering Economy by William G.Sullivan, Elin M.Wicks, C. PatricKoelling, Pear
4. R. Paneer Seelvan, @ Engineering Econon
5. Ahuja,H. L., APrinciples of Micro Econ
6. Jhingan, M. L., fAMacro Economic Theory

PRACTICAL /SESSIONAL

Subject Code Name of the Laboratory L T P cC | QP

BELPC3120 Electrical machineslLab 0 0 2 1

Prerequisites: Calculus, differential equations, and electric and magnetic circuit ang
Knowledge of KCL and KVL and ability of analyzing Electric Circuits.

Course Educational Objectives

CEO1 | To determine efficiency by various types test on@herators, motorsand transformers.

CEO2 | To plot characteristics curve of different machines

CEO3 | To perform different speed control methods of DOtors

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Analyzdosses of different EEctrical machines

CO2 | Understandhecharacteristics curve of different machines

CO3 | Analyze thedifferent speed control methods of Dtors.
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CO4 | Examine the efficiencies @C generators, motors and transformers
CO5 | Observe the connections of Single phase transformers

CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs

Cs M T2 T3 4[5 67 89 10[1L]12|t [2 [3
Cco1 2 1 2
CO2 1 1 1
CO3 2 2 3
CcO4 2 1 3
CO5 1 1 2
Avg. 16 | 1.2 2.2

List of Experiments

Selectany 8 experiments from the list:
1.

No ok whN

8.

9.

10.Load Test on dphase transformer
11. Scott Connection of Single phase Transformers

Determination of critical resistance & critical speed from no load test of a DC shun
generator.

Plotting of external and internal characteristics of a DC shunt generator.
Speed control of DC shunt motor by armature voltage control and flux control meth
Determination of efficiency of DC mac
Determination of efficiency dbC machine by Brake test
Determination of efficiency of DC mac
Determination of Efficiency and Voltage Regulation by Open Circuit and Short C
test on single phase transformer.

Polarity test and Parallel operation of twogle phase transformers.
Backto Back test on two single phase transformers.

Subject Code Name of the Laboratory L T P C | QP

BELPC3130 Network Theory Lab 0 0 2 1

Course Educational Objectives

CEOL1 | Verification of Network Theorems.

CEOQO2 | Study of resonance in-R-C circuits using oscilloscope.
CEOQO3 | Study of input and output of different filters.

CEO4 | Study of DC and AC Transients forlR R-C & R-L-C circuits.

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Design a circuit with various theorems and methods.
CO2 | Determine open circuit and short circuit parameters.
CO3 | Design different filter circuits.
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CO4 | Examinetransient circuitsvith various loads
CO5 | Design different R_.-C resonance circuits.
CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs
COs 1 2 3 4 5 6 7 8 9 10 11 12 |1 2 3
Cco1 2 1 3 3
CO2 1 1 1 2
COo3 2 1 3 3
CO4 1 1 1 3
CO5 1 1 3 3
Avg. 14| 1 2.2 2.8

List of Experiments

Selectany 8 experiments from the list:
1.

no

Nookow

8.

9.

10. Spectral analysis of a nesinusoidal waveform.

Verification of Network Theorems using AC circuits. (Superposition, Thevenin, Ng
Maximum Power Transfer).

Study of DC and AC Transients for 8, R-C & R-L-C circuits using storag
oscilloscope.

Determination of circuit parameters: Open Circuit and Short Circuit parameters.
Determination of circuit parameters: Hybrid and Transmission parameters.
Frequency response of Lovags and High Pass Filters.

Frequency response of Band pass and Band Elimination Filters.

Determination of selinductance, mutual inductance and coupling coefficient of a s
phase two winding transformer representing a coupled circuit.

Study of resonare in RL-C series circuit using oscilloscope.

Study of resonance in-B-C parallel circuit using oscilloscope.

-
@]

QP

Subject Code Name of the Laboratory L T
BELPC3120 ANALOG ELECTRONIC LABORATORY | O 0

Pre-Requisite: A student should have basic idea on electronic components

Course Outcomes

CO1 | Define the VI characteristics of biasing circuits using project boards
CO2 | Identify different analog circuits and their behaviours.

CO3 | Compare theractical results with the assumed data values.

CO4 | Design and test of different amplifier and oscillator circuits

COPO & PSO Mappin@Jpon successful completion of this course, students should be able to:

Cos

PROGRAMME OUTCOMES ‘ PSOs
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1 2 3 4 5 6 7 8 9 10 11 |12 |1 2 3
COo1 1 1
CO2 2 1
CO3 1 2
CO4 1 2
Avg. 125 | 1.5
List of Experiments
(At least 10 out of 12 experiments should be done)

1. BJT Bias Circuit design, assemble and test.

2. JEET/MOSFET Bias Circuitdesign, assemble and test.

3. Design, assemble and test of BJT Comsomitter Circuit: DC and AC performance.

4. Study of Darlington Connection and Current Mirror Circuits.

5. Design, assemble and test of JFET/MOSFET Com8murce CircuitDC and AC

performance.
Frequency Response of a Comrtemitter Amplifier: low frequency, high frequency

o

and mid frequency response.
7. Differential Amplifiers Circuit: DC bias and AC operation without and with current

source.

8. Op-Amp Frequency Response andn@pensation.
9. Application of OpAmp as differentiator, integrator, square wave generator.
10. Square wave testing of an amplifier.

11.R-C Phase Shift oscillator/WieBridge Oscillator using O_Amp/Crystal Oscillator.

12. Class A and Class B Power Amplifier.

Subject Code

Name of the Laboratory

QP

BCSES3150

Object Oriented Programming using JAVA

Prerequisites:

Course Educational Objectives

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Understand the&oop control structures: do, while, for etc.

CO2 | Know theClasses and objects.

CO3 | Know theData abstraction & data hiding, inheritance, polymorphism.

CO4 | AnalyseThreads, exception handlings and applet programs

CO-PO & PSO Mapping:

COs |

PROGRAMME OUTCOMES

y PSOs

R2018EE
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1 2 3 4 5 6 7 8 9 10 | 11 | 12 |1 2 3
co1 1 2
Cco2 1 2
COo3 2 2
co4 2 2
Avg. 15 2
List of Experiments
1. Introduction, Compiling & executing a java program.
2. Data types & variables, decision control structures: if, nested if etc.
3. Loop control structures: do, while, for etc.
4. Classes and objects.
5. Data abstraction & data hiding, inheritance, polymorphism.
6. Threads, exception handlings and applet programs
7. Interfaces and inner classes, wrapper classes, generics
IV SEMESTER [SECOND YEAR] [69-83]
Sl. Course Course .
No. Category Code Course Title L|T|P|C
THEORY
1 PC BELPC4010 | Electrical Machines 4l 3 11|0| 4
2 PC BELPC4020 | Control Systems 3100} 3
3 PC BELPC4030 | Digital Electronic Circuits 3100} 3
4 PC BELPC4040 | Electromagnetic Fields 3 11|01} 4
5 ES BELES3050 Database Management 3 1olol 3
Systems
BBSBS3061 Err]](\jng):fr;tental Engineering
6 BS/HS En ineeriz Economics and 3101013
BMSHS3062 gineering
Costing
PRACTICAL /SESSIONAL
PC BELPC4110 | Electrical Machines 9 Il Lab 0 |0j2|1
PC BELPC4120 | Control Systems Lab

R2018EE




Estd.-1997

GIET MAIN CAMPUS AUTONOMOUS GUNUPUR 1 765022
Approved by AICTE, Govt. of Odisha and Affiliated to BPUT, Rourkela, Odisha

Accredited by NAAC with a CGPA of 3.28/4 atA Gradeand Accredited by NBA
Gunupur - 765022 Dist.- Rayagada, Odisha, INDIA

9 PC BELPC41 30 E;%Ital Electronic Circuits . .
10 ES BEL PC4140 Database Management : R
Systems lab
TOTAL 18 ”
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BELPC4010 Electrical Machines-I| S |10 ] 4]A

Course Educational Objectives

CEOL1 | To understand the concept of three phase synchronous generator

CEO2 | To study about the characteristics gnatameters of cylindrical rotor type and salient pole t
three phase synchronous generators

CEQO3 | To get concept of parallel operation of three phase synchronous generator

CEO4 | To study about principle and properties of synchronous motor

CEOS5 | To acquie knowledge about working principle and properties of three phase and single pt
induction motors

Course OutcomedJpon successful completion of this course, students should be able to:

CO1 | Working principle and characteristics of synchronous machines

C02 Interpreting the concept and difference between cylindrical rotor and salient pole type thr
phase synchronous generator.

CO3 | Understand the concept of parallel operation of alternatbita synchronization with infinite
bus bar

C0O4 | Acquiring knowledge about properties and concept of synchronous motor.

CO5 | Differentiate properties and concept between three phase and single phase induction mg

CO-PO & PSO Mapping

PROGRAMMEOUTCOMES PSOs

COs 3 4 5 6 7 8 9 10 11 12 2 3

Co1

CcOo2

COo3

CO4

NIFRPIFRPINDNPF

CO5

NN RwN N
NI NN

Avg. 1.6

SYLLABUS

Unit 7 | [14Hrs]
Three Phase Synchronous Generators: Synchronous Generator Construction (both Cy
Rotor and Salient Pole type), the Speed of Rotation of a Synchronous Gemedatmed voltage
in A.C Machines, The Internal Generated Voltage of a Synchronous Generator, The Eq
Circuit of a Synchronous Generator (Armature Reaction Reactance, Synchronous
Reactance and Impedance).

Cylindrical Rotor type Three Phase Synchrondbsnerators: The Phasor Diagram of
Synchronous Generator, Power and Torque in Synchronous Generators (Power Angle |
and Power Angle Characteristic), Measuring Synchronous Generator Model Parameter
Circuit and Short Circuit Tests and Detenatiion of Synchronous Impedance and Reactq
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The Short Circuit Ratio), Voltage Regulation and Speed Regulation. Voltage Regulat
Synchronous Impedance Method

Unit - 1l [12Hrs]
Salient Pole type Three Phase Synchronous Generators: Two Reaction Concept, Develo
the Equivalent Circuit of a Salient Pole type Three Phase Synchronous Generator (Dir
and Quadrature axis Reaot®, Phasor Diagram for various load power factors,), Torque
Power Equations of Salient Pole Synchronous Generator (Power Angle Equation ang
Angle Characteristic with stator resistance neglected). Slip Test for determination of dire
and Quadrature axis Reactance.

Parallel operation of Three Phase A.C. Synchronous Generators

The Conditions Required for Paralleling, The General Procedure for Paralleling Generato
Three Phase Synchronous Motors: Basic Principles of Motor operation, Steatdy/
Synchronous Motor operation, Starting Synchronous Motors, Operation of synchronous
connected to bus and phasor diagrams fo
curves, Synchronous Motor Applications.

Unit 7 Il [14 Hrs.]

Three phase induction machines:

Constructional features and typespl@ase distributed winding production of rotating magn
field, Principle of Operation, The Effect of Coil Pitch and distribution factor on A.C. Mach
winding factor, Concept of Slip, SlippBed; Phasor diagram and Development of equivg
circuit and derivation of torque equation; Typical torglip characteristic and influence
different parameters on it, Nooad and Blocked Rotor tests,

Determination of Parameters, power flow diagramsses and Efficiency, Methods of starti
and speed control. Cogging, Crawling.

Unitg IV [8 Hrs.]

Single phase induction machine@ouble field revolving theory, Methods of starting usi
auxiliary winding, development of equivalent circuit.-Noad and Blocked Rotor tests,
Determination of Parameters Speed Control of Single Phase Induction Motors.

Teaching Methods: Chalk& Board/ PPT/Video Leetu

Text Books:
1. StephenJ.ChapmamE|l ect r i ¢ Mac hi n eNMcsraa Hildntedrationa
Edition, (Fourth Edition), 2015.
2. MG.Sayo Al t ernating Current Mac hi n e &BBS)/
Longman, & Edition, Reprinted 1990.

Reference Books:
1. B.S.Guru&H.R.Hizirogleo El ect r i c Ma c hi n e3r yEdOXfordPress
2014.

2. PCSemo Principles of EI ectri c-2WitdmiJoheVéley
and Sons, Wiley India Reprint, 2014.
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3. A.E.Fitgerland, Charles Kingslay Jr. & Stephen D. Umaidectric machineryi
6"Edition McGraw Hilli Reprint 2015.

4. D.P. Kothari & I.J. Nagrath- Electric Machinesi 4 Edition McGraw Hill T
Reprint2015.

5. P S Bimbhra Electrical Machinery KhannaPublishers.

Subject Code Name of the Subject L T P C | QP

BELPC4020 Control Systems 3 0 0 3 | A

Course Educational Objectives

CEOL1 | To know the performance of different control system through design in state spac

CEO2 | To understand the stability bhear and nonlinear systems.

CEO3|To understand the principle of digit

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Acquiring knowledge about theoreticalnzept of control system and its application.

CO2 | Analysis the concept of control stability of a system in frequency domain and time domair

CO3 | Understand the time response analysis and feedback characteristics of control system.

CO4 | Analyze about stateariable analysis and PID controller.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs 4] 56 7181 9] 10 | 11] 12

Co1

CO2

CO3

NINNW W

CO4

olPwlwn N
N| W[ N[ w| N~

Avg. 2

SYLLABUS

Unit 7 | 2 Hrs[lL
Introduction to Control Systems: Basic Concepts of Control Systems, Open loop and clo
systems, Servo Mechanism/Tracking System.

Mathematical Models of Physical Systems: Differential Equations of Physical Systems,
Transfer functions, Block Diagraigebra, Signal flow Graphs.

Feedback characteristics of Control Systems: Feedback anteBdiback System, Reduction
of parameter variation by use of feedback, control over System Dynamics by use of feedb
Control of the Effects of disturbance signblg use of feedback, linearizing effect offeedbg
regenerative feedback, Regenerative heed.

Unit - I 2 Hrs[l
Time response Aalysis: Standard Test Signals, Time response of first order systems,
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Response of Second order systems, Steady State Errors and Static Error Constants of
types of systems, Effect of adding a zero to a system, Design specification of sedein
system, Performance indices.

Concepts of Stability: The concept of stability, Necessary conditions for stability, HU
Stability Criterion, Routh Stability Criterion, Relative Stability Analysis, More on R(
Stability Criterion.

The Root locus Tdmique: Introduction, Root locus Concepts, Construction of Root locus,
Rout Contours, Systems with transportation lag.

Unit 7 Il [12 Hrs.]
Frequency Response Analysis: Correlation between Time and Frequency Response, Pol;
plots, Bode plots

Stability in Frequency Domain: Mathematical Preliminaries, Nyquist Stability Criterion,
Assessment of Relative stability using Nyquist Criterion, Closed loop

Unit 7 IV[8 Hrs.]

Control Sytem and Components:Stepper motor, AC & DC Servomotor, SynchrdsC
Tachometer

Design Specifications of a control system: Proportional Derivative Error Control (PD
Control), Proportional Integral Controller (Pl Control), Proportional, Integral and Derivative
Controller (PID Control), Derivative Output Control.

Teaching MethodsChalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:
1. Control Systems Engg. by 1.J. Nagrath and M.Gopal, 5th Edition, New Age International
Publishers (2010)
2. Modern Control Engineering by K. Ogatd" &dition PHI.
3. Automatic ControBystems by Benjamin C. Kuo, 7th Edition, Preritiedl India publication
(1995)

Reference Book:
1. Design of Feedback Control Systems by R.T. Stefani, B. Shahian, C.J. Savator, G.H. Hosl
Fourth Edition (2009), Oxford University Press.
2. Control SystemgPrinciples and Design) by M.Gopal 3rd edition (2008), TMH.
3. Analysis of Linear Control Systems by R.L. Narasimham, I.K. InternationalPublications
4. Control Systems Engineering by S.P. Eugene Xavier and J. Josheph Cyril Babu,1stEditior]
(2004), S. Chand Co. d.t
5. Problems and solutions in Control System Engineering by S.N. Sivanandam and S.N. Deg
Jaico Publishing House.
6. Modern Control Systems by Richard C.Dorf and Robert H. Bishop, 11thEd (2009),Pearsor
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BELPC4030 DIGITAL ELECTRONIC CIRCUITS 3 0 0 3 | A

Course Educational Objectives

Pre-Requisite: A student should have basic idea on logic gates

CEO 1| To acquire the basic knowledge of digital logic levels and implements it in digital electron

CEO 2| Prepare the students to perform the analysis and design of various digital electronic circy

CEO4 | Understand the frequency response analysistulity in Frequency Domain

Course OutcomedJpon successful completion of this course, students shdigdable to:

CO1 | Understand working of logic families and logic gates.

CO2 | Recognize and study various number systems and their application in digital design.

CO3 | Design and implement combinational logic circuits.

CO4 | Design and analyze sequential logicuits.

CO5 | Employ PLDs to execute the given logical problem.

CO6 | Establish the process of analog to digital conversion and digital to analog conversion.

CO-PO & PSO Mapping:

PROGRAMME OUTCOMES PSOs
4 5 6 7 8 9 10 11 | 12 |1 2 3

COs

Co1

COo2

CO3

CO4

CO5

RINN RPN -
RINNN| PR w

CO6

o lFPRNN N NN

Avg. 15

=

SYLLABUS

UNIT: | 8 Hours

1. Number Systems and Codes:Binary, Octal, Hexadecimal and Decimal Number Syste
and their Conversion; Representation of Signed Binary and Floating Point Numbe
"ET AOU ! OEOEI AOEA O Oiiid Enarg Godes BEDACode,6Gay @od
ASCII Character Code. (5 Hours)

2. Boolean Algebra and Logic Gates: Axioms and Laws of Boolean Algebra; Reducirn
Boolean Expressions; Logic levels and Pulse Waveforms; Logic Gates; Boo

Expressions and Logic [dgrams. (3 Hours)

UNIT: Il 9 Hours
3. Gate-level Minimization: Canonical and Standard Forms; #nhaps - Two, Three and
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Four Variable ki A D Oh -Care Canditions; NAND and NOR Implementation; Oth
Two-Level Implementations, ExclusiveOR Function. (4 Hours)

4. Combinational Logic: Combinational Circuits; Analysis Procedure; Design Procedur
Adders; Subtractors; Parallel Binary Adders; Binary AdderSubtractor; Binary
Multiplier; Magnitude Comparator; Decoders; Encoders, Multiplexers; Deultiplexers.

(5 Hours)

UNIT: I 14 Hours

5. Synchronous Sequential Logic: Sequential Circuits; Latches, Flif-lops; MasterSlave
Flip-Flop; Conversion of FlipFlops; Analysis of Clocked Sequential Circuits; Mealy al
Moore Models of Finite State Machirse (6 Hours)

6. Registers and Counters: Shift Registers; Data Transmission in Shift Registers; SIS
SIPO, PISO and PIPO Shift Registers; Counters; Asynchronous Counters; Desig
Asynchronous Counters; Synchronous Counters; Design of Synchronous Cotsjt®ing
Counter. (8 Hours)

UNIT: IV 14 Hours

7. Memory and Programmable Logic: Introduction; Random-Access Memory; Memory
Decoding; Error Detection and Correction; Rea®nly Memory; Programmable Logig
Array; Programmable Array Logic; Sequential Programmable Devices.

(5 Hours)

8. Analog-to-Digital and Digital -to-Analog Converters: Digital-to-Analog Converters-
R-2R Ladder D/A Converter, Weighted Resistor D/A Converter; Analeg-Digital
Converters - Countertype A/D Conwerter, Parallel Comparator A/D Converter, Dual
Slope A/D Converter, SuccessivApproximation A/D Converter, A/D Converter using

Voltageto-Frequency. (5 Hours)
9. IC Logic Families: Special Characteristics; RTL, DTL, TTL, ECL, IIL, MOS and C
Logic Circuits. (4 Hours)
Teaching Methods: Chalk& Board/ PPT/Video Lectures
Text Books:

1. Digital Design, % Edition, M. Morris Mano, Pearson Education.
2. Digital Fundamentals, BEdition, T. L. Floyd and R. P. Jain, Pearson Education, New Delhi
3. Fundamentals of Digital Circuits"8Edition, A. Anand Kumar, PHI.

Reference Books:

1. Digital Systems Principles and Applications, ¥0Edition, Ronald J. Tocci, Neal S. Widemer {
Gregory L. Moss, Pearson Education.

2. A First Course in Digital System Dgs: An Integrated Approach, India Edition, John P. Uyeml
PWS Publishing Company, a division of Thomson Learning Inc.

3. Digital Systemg Principles and Applications, ¥0Edition, Ronald J. Tocci, Neal S. Widemer
Gregory L. Moss, Pearson Education.

4. Digital Design, Robert K. Dueck, CENGAGE Learning.

5. Digital Principles and Applications, %6 Edition, Donald P. Leach, Albert Paul Malvino and Gout
Saha, Tata McGraw Hill Publishing Company Ltd., New Delhi.

35
R2018EE



GIET MAIN CAMPUS AUTONOMOUS GUNUPUR 1 765022
Approved by AICTE, Govt. of Odisha and Affiliated to BPUT, Rourkela, Odisha

‘ ;""I Accredited by NAAC with a CGPA of 3.28/4 atA Gradeand Accredited by NBA
R Gunupur - 765022 Dist.- Rayagada, Odisha, INDIA
www.giet.edu
Subject Code Name of the Subject L T P C | QP
BELPC4040 Electromagnetic Fields 3 1 0 4 | A

Course Educational Objectives

CEOL1 | To study about the concept@b-ordinate systems & Transformation.

CEO2 | To study abouVector Calculus

CEOQ3 | To get theoretical concept of calculation and derivation of electrostatic field.

CEO4 | Understand the theoretical derivation of magnatostatic field.

CEOS5 | To acquire knowledge about electromagnetic field and wave propagation

Course OutcomedJpon succssful completion of this course, students should be able to:

CO1 | Relate the vector calculus with electric and magnetic field in space.

CO2 | Employ mathematical tools like integral & differential calculus to study electric and magne
behaviour through eedium.

CO3 | Solve electromagnetic relation using Maxwell formulae and analyze moving charges on
magnetic fields.

CO4 | Formulate the idea of applying properties of electromagnetic waves in transmission lines
design circuits using conductors as weltlagectrics.

CO5 | Measure and decide the nature of a wave to propagate in a particular medium

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
3 4 5 6 7 8 9 10 11 12 2 3

Cos

Co1

CO2

CO3

CO4

NINFINININ

CO5

NN N NNNf -

NIWININFLIN| P

Avg.

SYLLABUS

Unit 7 | (12 hours)
Co-ordinate systems & Transformation: Cartesiaa-ordinates, circular cylindrical eordinates,
spherical ceordinates.

Vector Calculus: Differential length, Area & volume, Line surface and volume Integrals, Del op
Gradient of a scalar, Divergence of a vector & divergence theorem, curl of avec & St o k €
laplacian of a scalar

Unit - 1l S[12Hr
El ectrostatic Fields: Coul omb 6 #s dueatw pointElines sutfag
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and volume charge, El ect Maxwell luxxs DEMwsattiygn G
Law, Electric Potential, Relationship between E anilWa x wel | 6 s Equati on A
Lines, Energy Density irElectrostatic Fields., Electrostatic Bounddryv al ue Pr obl e
Lapl acebs Equati ons, Uni gueness t heor em, ¢
Equation.
Unit 7 1 [12 Hrs]
Magnatostatic Fields: Magnetic Field Intensity, B®a var t 6 s Law, Aviapwelr e 6s
Equation, applications of -Mapeekbéds| awyaMag
equdion for static fields, Magnetic Scalar and Vector potentials.
Unit 7 IV (12 hours)
El ectromagnetic Fields and Wave Propagation
Forces, Di spl acement Current, Maxwel | 6s Egqg

Harmonic Field. Electromagnetic Wave Propagation: Wave Prtipaga loss Dielectrics, Plane Wav
in loss less Dielectrics, Power & pointing vector.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. Matthew N. O. Sadiku, Principles of Electromagnetics, 4th Ed., Oxford Intl. Student Edition.

Refaence Books:
1. C. R. Paul, K. W. Whites, S. A. Nasor, Introduction to Electromagnetic Fields, 3rd, TMH.
2. W.H. Hyat, Electromagnetic Field Theory, 7th Ed, TMH.

Subject Code Name of the Subject L T P C | QP

BELES3050 Data Base Management Systems 3 0 0 3 | A

Course Educational Objectives

CEO1 | To understand the different issues involved in the design and implementation of a d
system

CEQ2 | To study the physical and logical database designs, database modeling, relational, hien
and networknodels.

CEO3 | To understand and use data manipulation language to query, update, and manage a dati

CEO4 | To develop an understanding of essential DBMS concepts such as: database security,
concurrency, distributed database, and intelligenatdese, Client/Server (Database Sery
Data Warehousing.

Course OutcomedJpon successful completion of this course, students should be able to:

Cco1 Interpreting the Database Management concepts, different Data models and architectu
ER toRelational mapping

CO2 | Applying and executing the SQL, relational algebra and calculus commands to creg
manipulate Database

CO3 | Differentiate normal forms for normalization process to construct the consistent Database

CO4 | Design the Database Inyspecting concurrency and recovery strategies to make comple
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without confliction and consistent DB in concurrent environment

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
4 5 6 7 8 9 10 11 12 |1 2 3

Cos

co1

Cco2

Cos3

CcoO4

NN
NN N[N

Avg. 1.

SYLLABUS

UNIT:1 (15 Hours)
Introduction to database Systems, advantages of database system over traditional file systg
concepts & Definitions, Database usdbgtabase Language, Database System Architecture, Sch
Sub Schemas, & Instances, database constraiéseBdatabase architecture, Data Abstraction, [
Independence, Mappings, Structure, Components & functions of DBMS, Data models

UNIT:2 (13 Hours)
Entity relationship model, Components of ER model, MappinB BEodel to Relational schem
Relational Algebra, Tuple & Domain Relational Calculus, Relational Query Languages: SQL ang
Database Design-Database development life cycle (DDLCAutomated design tools, Function
dependency and Decomposition, Join strategies, Dependency Preservation & lossless
Normalization, Normal forms:1NF, 2NF,3NF, and BCNF, Mukiued Dependencies, 4NF & 5N
Query processing and optimization: Evation of Relational Algebra Expressions, Query optimizat
Query cost estimation.

UNIT:3 (10 Hours)
Network and Object Oriented Data models, Storage Strategies: Detailed Storage Architecture
Data, Magnetic Disk, RAID, Other Disks, Magjit Tape, Storage Access, File & Record Organiza
File Organizations & Indexes, Order Indices, B+ Tree Index Files, Hashing Data Dictionary.

UNIT:4 (12 Hours)
Transaction processing and concurrency control: Transaction concepts, propértiesisaction,
concurrency control, locking and Timestamp methods for concurrency control schemes. O
Recovery System, Types of Data Base failure & Types of Database Recovery, Recovery teg
Fundamental concepts on Objéntiented Database, Cdut relational database, distributed datab
Parallel Database, introduction to Data warehousing & Data Mining.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Book:
1. Sudarshan, Korth: Database System Concepts, 6th edition, Md@ialaducation

Reference Books:
1. Elmasari&Navathe: Fundamentals of Database System, Pearson Education.
2. Ramakrishnan: Database Management Systems, MeBilh#&ducation.
3. Andrew S. Tanenbaum: Modern Operating Systems, 3rd Edition, Pearson Education.
4. TerryDaws on, Ol af Kirch: Li nux Network Admi.i
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PRACTICAL /SESSIONAL

Subject Code Name of the Laboratory L T P C | QP

=

BELPC41 10 Electrical Machines-Il lab 0 0 2

Course Educational Objectives

CEOQOL1 | To study thevoltage regulation and characteristics of alternator

CEQO2 | To acquire knowledge of characteristics of synchronous motor

CEO4 | To study working principle of different type of single phase induction motor

CEO4 | To understand the concept of synchronizatioaroélternator with infinite bus bar

Course OutcomedJpon successful completion of this course, students should be able to:

CO1 | Acquire practical concept of synchronization of an alternator with infinite busbar

CO2 | Apply the knowledge of alternator generation field.

CO3 | Implement the characteristics of three and single phase induction motors in different drive

CO4 | Understand the concept and application of synchronous motor in various industrial field.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
4 5 6 7 8 9 10 11 12 2 3

Cos

Co1

CO2

CO3

CO4

NN NN DN -

NININININ| W

NININININ|IN

Avg.

List of Experiments

1. Determination of the voltage regulation of an alternatasymchronous impedance
method and zero power factor (zpf) method
2. Study of parallel operation of two alternators
3. Measurement of direct and quadrature axis reactance of a salient pole synchronou
machine
4. Determination of the V and inverted V curves of a syanbus motor
5. Determination of parameters of synchronous machine
a. Positive sequence reactance
b. Negative sequence reactance
c. Zero sequence reactance
6. Determination of parameter of a single phase induction motor and study of
(a) Capacitor start induction motor
(b) Capacdior start and capacitor run induction motor
(c) Universal motor
(d) Shaded pole motor
(e) Repulsion motor
7. Determination of Efficiency, Plotting of Torgt®lip Characteristics of Three Phase
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Induction motor by Brake Test.

8. Determination of parameters of three phasteiction motor from No load Test and
Blocked Rotor Test

9. Speed control of a three phase induction motor using variable frequency drives

10. Performance of grid connected induction generator

Subject Code Subject Code LT P C | QP

BELPC4120 Control Systems Lab 0| O 2 1

Course Educational Objectives

CEOL1 | To study the characteristics of AC servomotor

CEO2 | To understand the concept of P,PI,PID controller

CEO3 | To acquire knowledge of characteristics of different type of transducers.

Course Outcomes Upon successful completion of this course, students should be able to:

©oNOoO

o

CO1 | Acquire practical concept and application of various transducers in the field of industri
automation and feedback system
CO2 | Apply the knowledge of various control system comgais in automation.
CO3 | Implement the characteristics of P, Pl , PID controller in advanced control system .
CO4 | Understand the concept and application of lag lead compensator.
CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs
COs M1 727345 6789 [10]1L[12(1 [2 |3
CO1 2 2 2
CO2 2 1 2
COo3 1 1 2
CO4 1 1 2
Avg 15| 1.25 2
LIST OF EXPERIMENTS
1. Study of a dc motor driven position control system
2. Study of speed torque characteristics of two phase ac servomotor and determin

its transfer function

Obtain the frequency response of a lag and lead compensator
To observe the time response of a second order process with P, Pl and PID cor
andapply PID control to servomotor

To study and validate the controllers for a temperature control system

To study the position control system using Synchros

To plot the displacemembltage characteristics of the given LVDT

To study the characteristic$ dtype thermocouple and thermistors

Use a strain gauge to plot the curve between strain applied to a beam and the ¢
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10.To study on the interface of PLC with PC for data acquisition applications
11.Measurement of speed by using magnetic pick up.

Subject Code Name of the Laboratory L T P C QP
BELPC4130 DIGITAL ELECTRORNIRCUITBABORATOR] 0 0

Course Outcomeddpon successful completion of this course, students should be able to:

CO1 | List the truth tablsof all theLogic Gates andtheir behaviours/Boolean expression.

CO2 | Explain all the combinational logic circuits and verification of their truth tables.

CO3 | Demonstrate different types of memory elements.

CO4 | Differentiate different types of fliflops.

CO5 | Simulate the logicircuits using VHDL and Verilog HDL.

COPO & PSO Mapping

PROGRAMME OUTCOMES PSOs
4 5 6 7 8 9 10 11 | 12 1 2 3

COs

CO1

CO2

CO3

CO4

N NN NN
N NN DN PW

CO5

Avg. 18 | 18

List of Experiments

(At least 10 experiments should be done, Experiment No. 1 and 2 are compulsory and

of the balance 8 experiments at least 3 experiments has to be implemented through bg

Verilog/VHDL and hardware implementation as per choice of the student totaling t6 and

the rest 2 can be either through Verilog/VHDL or hardware implementation.)

1. Digital Logic Gates: Investigate logic behavior of AND, OR, NAND, NORDEXEXNOR, Inver
and Buffer Gates, use of Universal NAND/NOR Gate.

2.  Gatelevel Minimization: Two lewel and multi level implementation of Boolean functions.

3. Combinational Circuits: Design, assemble and test: adders and subtractors, code convert
gray code to binary and 7 segment displays.
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4.  Design, implement and test a given design example with (i) NANBates only (ii)) NOR Gate

only and (iii) using minimum number of Gates.

5.  Design with Multiplexers and Demultiplexers.

6. Flip-Flop: Assemble, test and investigate operation of SR, D & JK-flgps.

7.  Shift Registers: Design and investigate the operation of &jlpes of shift registers with parallel

load.

8. Counters: Design, assemble and test various ripple and synchronous countedecimal

counter, Binary counter with parallel load.

9. Memory Unit: Investigate the behavior of RAM unit and its storage capacity 16x4 RAM:

testing, simulating and memory expansion.

10. ClockPulse Generator: Design, implement and test.

11. Parallel Adder and Accumulator: Design, implement and test.

12. Binary Multiplier: Design and implement a circuit that multiplies 4bit unsigned numbers to

produce an 8bit product.

13. Verilog/VHDL simulation and implementation of Experiments listed at SI. No. 3 to 12.
Subject Code Name of the Laboratory L T P c |QP
BELPC4140 Data Base Management Systems lab 0 0 2 1

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Know the procedures and functions of SQL

CO2 | Understand the ODBC using either VC++

CO3 | Write the programs on database triggers

CO4 | Understand the lock operations

CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs

COSs YT T 27345 6 7 89 0 1L]12]t [2 [3

Co1 2 2

CO2 2 2

CO3 2 3

Cco4 2 2

Avg. 2 2.25

List of Experiments
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1.

Use of SQL syntax: insertion, deletion, joins, updating using SQL.

2. Programs on join statements and SQL queries including wintaase.
3. Programs on procedures and functions.

4. Programs on database triggers.

5.
6
7
8
9

Programs on packages.

. Programs on data recovery using check point technique.
. Concurrency control problensing lock operations.

. Programs on ODBC using eithéC++.

. Programs on JDBC.

10. Programs on embedded SQL using C / C++ as host language.
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UG IN Electrical Engineering

V SEMESTER [THIRD YEAR] [84-104]

Sl. Course Course .
No. Category Code Course Title L P | C
THEORY
1 PC BELPC5010 | Power Electronics 3 0| 4
> PC BELPC5020 Micro Processors and Micro 3 ol 3
Controllers
3 PC BELPC5030 Eleqtrlqal F_’ower Transmission 3 0 3
& Distribution
BEL PE5041 Wind and Solar Energy
Systems
4 PE BELPE5042 | Electrical Machine Design 3 013
BELPES043 | Industrial Electrical Systems
BELOES051 | Optimization Engineering
5 OE BELOE5052 Process Utility and Industrial 3 o | 3
Safety
BELOES505 3 | Operating Systems
PRACTICAL /SESSIONAL
6 PC BELPC5110 | Power Electronics lab 0 2 1
7 pC BELPC5120 Micro Processors and Micro 0 > 1
Controllers lab
Electrical Power Generation,
8 PC BELPC5130 | Transmission & Distribution 0 2 1
lab
o .
9 EC BELE C5150 Skill Develop_m_ent Project and 0 5 |1
Hands on Training
10 EC BELEC5170 | "Summer Internship -1 0 2 |1
TOTAL 15 10 | 21
[ Subject Code | Name of the Subject | L | T | P ] C[QP]

R2018EE

44



GIET MAIN CAMPUS AUTONOMOUS GUNUPUR 1 765022
Approved by AICTE, Govt. of Odisha and Affiliated to BPUT, Rourkela, Odisha
g Accredited by NAAC with a CGPA of 3.28/4 atA Gradeand Accredited by NBA

ety Gunupur - 765022 Dist.- Rayagada, Odisha, INDIA
www.giet.edu
BELPC5010 | POWER ELECTRONICS | 3] 1]0]4]A

Course Educational Objectives

CEOL1 | To get knowledge about various power electronics devices

CEO2 | To study about the operation of various converters

CEQ3 | To analyse the different control circuits

Course Outcomes: Upon successful completion of this course, students should be able to:

Cco1 Understand thbasic characteristics of Power Electronic devices

CO2 | Analysethe AC to DC and AC to AC converter circuits with various loads

CO3 | Evaluate the performance aaperation of DEDC converters with various applications

CO4 | Analyse the operation of voltage source inverters.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
3 4 5 6 7 8 9 10 11 12

COs

co1

Cco2

CO3

CO4

NP INW W -
RIS
(S [N I TN I N e

Avg. | 2.

SYLLABUS

Unit 7 1 14Hrs][
Power semiconductor devices:

Switching and VI characteristic of devices: power diode, Thyristor family: SCR, TRIAC, G
Transistor Family: BJT, IGBT, and MOSFET, Series and parallel grouping of SCR.
Triggering Methods:

SCR (Cosine Firing SchemeRJT gate drive, IGBT gate drive RTAC firing circuit, Isolation
of gate and base drive

Protection of Devices:

SCR: Over voltage, Over Current, dv/dt, di/dt, Gate Protection. Transistor: protection of
BJT, IGBT and power MOSFET, dv/dt& di/dt limitation.

Unit - 1l [12Hrs]

AC to DC converter:

Un-controlled Diode rectifier: Single phase half wave and full wave rectifiers withaRd R-

L-E load, 3 phase bridgeectifier with RL and RL-E load. Phase Controlled Convert
Principle of phase controlled converter operation, single phase full converter-wigm& RL-

E load,3 phase full converter withrlRand RL-E load ,single phase semi converter with. R
and RL-E load, 3 phase sermbnverter with RL and RL-E load and effect of sourg
inductance.

AC 1TAC converter:

AC voltage controller: Single phasedirectional controllers with R and-Rload, single phas
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cycloconverters.

Unit 7 I [14 Hrs]
DC to DC converter:

Classification: First quadrant, second quardrant, first and second quardrant, third anc
guardrant, fourth quardrant converter. Switching mode regulators: Buck regulators,
regulators, BuckBoost regulators, Cuk regulators, Isolated Types: EgkBConverters, Forwar,
converters, Push Pull Converters, Bridge Converter

Unit i IV [8 Hrs.]

DC to AC converter:

Inverters: Single phasBridge Inverters, 3hase Inverter$8F mode conduction, 180mode
conduction. Voltage control ofBhase Inverters by Sinusoidal PWM, Current Source Invert
Applications:

UPS, SMPS, Battery Chargers, SVC.

Teaching Methods: Chalk& Board/ PPT/Videedtures

Text Books:

1. Power Electronics: Circuits, Devices and Applications by M H RasHid&Edtion, Pearson
2. Power Electronics: By P. C. Sen, Tata McGraw Hill Education, 12th Edition

3. Power Electronics, V R Moorthi, Oxford University Press

ReferenceBooks:

1. Power Electronics Converters, Applications & Design: by N. Mohan, 2nd Edition,
Wiley & Sons

2. Elements Of Power Electronics: Philip T. Krein, Oxford University Press

3. Power Converter Circuits: by W Shepherd and L Zhang, CRC, Taylor and Frane@als
Indian Edition
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Subject Code Name of the Subject L T P C | QP
BELPC5020 Microprocessors and Microcontrollers 3 0 0 3 | A

Course Educational Objectives

CEO1 | To get the knowledge of microchips and assembly level language.

CEO2 | To understanthe concept of interfacing with i/o devices.

CEO3 | To get the idea of using micro controllers for controlling the operation of different
physical devices.

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Undestand the architecture of 8085 and 8051

CO2 | Impart the knowledge about the instruction set

CO3 | Understand the basic idea about the data transfer schemes and its applications

CO4 | Develop skill in simple program writing for 8051 &85 and applications

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
6 7 8 9 10 11 12 1 2 3

Cos

co1

CcOo2

CO3

CoO4

NIFRLINFL O

NINININDN W

Avg.

SYLLABUS

Unit:1 (10hrs)
Introduction to 8 bit and 16 bit MicroprocessorsH/W architecture

Introduction to microprocessor, computer and its organization, Progragnsgstem; Addres
bus, data bus and control bus, Tristate B}, clock generation; Connecting Microproces
to 1/0 devices; Data transfer schemesidressing modes Architectural advancements
microprocessors. Introductory System design using microprocessors; 18088oduction,
Hardware Architecture; External memory addressing; Bus cycles; some important Corn
Chips; Maximum mode bus cycle; 8086 system iguméation; Memory Interfacing; Minimun
mode system configuration, Interrupt processing.

Unit:2 (12hrs)
16-bit microprocessor ingiction set and assembly language programming:
Programmer 0s mo d el of 8086 ; oper and ty
instruction SeData transfer group, Arithmetic group, Logical group.

Unit:3 (12hrs)

Microprocessor peripheral interfacing:

Introduction; Generation of 1/0 ports; Programmable Peripheral Interface-I(R&1)8255;
SampleandHold Circuit and Multiplexe Keyboard and Display Interface; Keyboard ¢
Display Controller (8279).
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Unit:4 (11hrs)

8-bit microcontroller - H/W architecture instruction set and programming:

Introduction to 8051 Micr&Controllers, Architecture; Memory Organization; Special Func
register; Port Operation; Memory Interfacing, /0O Interfacing; Programming 8051 resq
interrupt s; Pr ogr aOpearand tymes, Opecirel |addredsing;80kata ra
instructions, Arithmetic instructions, Logic instructions, Control transfer instruct
Programming.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. Microprocessor Architecture, Programngirand application with 8085, R.S. Gaonkar, R
Penram International publishing PVT. Ltd., 5th Edition
2. Microprocessors and Interfacing, Programming and Hardware, Douglas V Hall, ]
Publication, 2006.
3. Microprocessors and Interfacing, N. Senthil Kumar, MtaSanan, S. Jeevananthan a
S.K. Shah, Oxford University Press.
4. The 8051 Microcontroller and Embedded Systems, Muhammad Ali Mazidi, |
GillispieMazidi, Rolin D.M C Kinlay, Pearson Education, Second Edition, 2008.

Reference Books:

1. Microcontrollers: Principles and Application, Ajit Pal, PHI Publication

2. Microprocessors and Microcontrollers Architecture, programming and system design
8085, 8086, 8051 and 8096, Krishna Kant, PHI Publication, 2007.

3. Advanced Microprocessors and Peripherals, A.K. Kayl Bhurchandi, TMH

4. Textbook of Microprocessor and Microcontroller, Thyagarajan, Scitech Publication

5. The 8088 and 8086 Microprocessors Programming, Interfacing, Software, Hardwar
Application; by Walter A. Triebel&AvtarSingh ; Pearson India
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Subject Code Name of the Subject L T|P| C |QP
BELPC5030 Electrical PowerTransmission & Distribution 3 00| 3 A

Course Educational Objectives

CEOL1 | To train the students about both the transmission and distribution substations.

CEO2 | To engage the studentsdifferent software designing tools and to engage them to \
the college campus for different overhead lines during their laboratory hours.

CEO3 | To provide knowledge about transmission and distribution through workshops ang
training by industrial exgrts.

CEO4 | To involve the students in maintenance work in college 11kV transformer and alsg
detect the fault in the distribution station.

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Calculateinductance, capacitance in overhead lines also design overhead conduci
single phase and three phase transmission lines.

CO2 | Analyse the performance of different transmission lines and required calculations.

CO3 | Configure different types daistribution systems.

CO4 | lllustrate the design consideration of underground and overhead lines
CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
Cos 1 (2] 3 456 ] 78] 9] 10 11 [12| 1] 2 | 3
co1l 3 2 2
co2 2 3 3
CO3 2 3 3
CO4 3 2 2
Avg. 2 2.5 2.2

SYLLABUS

Unit 7 | 14Hrs][

Line Constant Calculations: Introduction to per unit system and calculation for transmission syj
Magnetic flux Density, Inductors and Inductance Magnetic field Intensity due to long current cg
conductors, Inductance of two wire transmission line, Flux linkages with orducton in a group o
conductors, Transposition of power lines, Composite Conductors, Inductance of Composite Cor
Inductance of double circuit three phase line, Concept of GMD, Bundled conductors, Skin and Pi
effect.

Capacitance of Transmissin Lines. Electric Field of a Line of charge, Straight Conductor, ]
Potential Difference between Two Points due to a line Charge, Two infinite lines of charge, Capq
of a Two Wire Line, Capacitance of a Three Phase Line with Unsymmetrical Sp@eipagitance of
double circuit line, Inductance of three phase un symmetrically spaced transmission, Effect of H
the Capacitance of conductors.

Unit - |l [12Hrs]

Performance of Lines Representation of Lines, Short Transmission Lines, The Medium Transm
Lines, The Long Transmission Line: The Long Transmission Line, ABCD constants, Ferranti
Hyperbolic Form of The Equatien The Equivalent Circuit of a Long Line, Power Flow Throl
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Transmission Line, Reactive Compensation of Transmission Line. Series and shunt compensatior

Unit 7 11l [14 Hrs.]
Overhead Line Insulators: Insulator Materials, Types of Insulators, Voltage Distribution over In
String, Methods of Equalizing the potential Mechanical Design of Overhead Transmission Ling
catenary curve, Sagension calculation, supports at different levels, Stringing chart, sag Tem
Equivalent span, Stringing of Conductors, Vibration and Vibration Dampers

Distribution: Comparison of various Distribution Systems, AC tinease fouwire Distribution Sytem,
Types of Primary Distribution Systems, Types of Secondary Distribution Systems, Voltage Drop

Di stributors, Vol tage Drop in AC Distribut
Design Considerations
Uniti IV [8 Hrs.]

Insulated Cables: The Insulation, Extra High Voltages Cable, Insulation Resistance of Cable, Gr
Cables, Capacitae of Single Core Cables, Heating of cables, Current rating of cables, Overhead |
Underground Cables, Types of cable

Power System Earthing: Soil Resistivity, Earth Resistance, Tolerable Step and Touch Voltage
Touch and Step Voltages, DesighEarthing Grid.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
Power System AnalysiBy John J. Grainger & W. D. Stevenson, Jr, Tata Mcgrhily 2003
Edition, 15th Reprint, 2010

Reference Books:
1. WeedyBMand Cory B.J., AEl ectric Power S
2. Electrical Power SysterS.L.Wadhwa, New Age International Publishers, Sixth Editior
3. Power System Analysis & DesigBy B. R. Gupta, S. Chand Publications, 3rd
Edition,Reprint, 2003.

Subject Code Name of the Subject L T P C | QP

BELPE5041 Wind and Solar Energy Systems 3 0 0 3 A

Course Educational Objectives

CEO1 | To analyse solar PV and Solar thermal systems

CEO2 | Analyse operating conditions like stand alone and grid connected®ivable sources

CEO3 | Reproduce different Storage Systems, concept of Integration and Econon
Renewable Energy System

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Develop fundamental understanding about Solar Thermal and Solar Photo
systems.

CO2 | Provide knowledge about development of Wind Power plant and various operatig
well as performance parameter/characteristics.

CO3 | Explain the contribution of Biomass Energy System in power generation.

CO4 | Analysedifferent Storage systems, Integration and Economics of Renewable E
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CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs
Cos 1] 2] 3456 78109 10 [ 1112 |1 |2 |3
Cco1 3 3 3 3
CcOo2 2 1 1 3
CO3 1 1 1 2
CoO4 1 1 1 2
Avg. 1 175 1.75 25
SYLLABUS
UNIT - [12 Hours]

Solar Thermal

Sol ar radiation at the earthdés surface
Radiation, Solar Terrestrial Radiation, Sofam di at i on geometry, d
location having any orientation, Empirical equations for predicting the availability of
radiation: Monthly average daily and hourly global and diffuse radiation, Beam and [
radiation under cloudss skies, Solar radiation on tilted surfaces : a)Beam radiation, b)D|
radiation, c)Reflected radiation, d)Flux on tilted surface.

Instruments for measuring solar radiation, Devices for thermal collection and storage, T
applications, designingnd Performance analysis of liquid flat plate collector for given
removal factor and loss coefficient. Introduction to concentrating solar power (CSP) plant
technologies like a) Parabolic troughs b) Linear Fresnel reflector, c) Paraboloi@ish,

UNIT -II [16] Hou
Solar Photovoltaic

Introduction to family of solar film technology, SingleSe¢, Poly e¢Si PV Cell, Moduleand
Array, Array Design (factors influencing the electrical design of the solar array) : a
Intensity, b)Sun Angle, c¢) Shadow Effect, d) Temperature Effect, e) Effect of Climg
Electrical Load Matching, g) Sun Tracking, Peak Power Point Operatifiactrical
characteristics of Silicon PV Cells and Modules, PV System Components, Efficiency
system, MPPT of solar system, PV system designing, PV powered water pumping.

UNIT -l [12 Hours]
Wind Energy System

Power Contained in Wind, Thermodynamics of Wind Energy, Efficiency Limit for Wind En
Conversion, Maximum Energy obtained for a Thiogérated converter (Efficiency limit
Design of Wind Turbine Rotor, Pow&peed Characteristics, Torg8peed Charaetistics,
Wind Turbine Control Systems: a) Pitch Angle Control, b) Stall Control, c) Power Elect
Control, d) Yaw Control, Control Strategy, Wind Speed Statistics, Statistical Wind Speed

Distributions, Site and Turbine Selection, Extraction of winergy and wind turbine powe
Introduction to Offshore Wind Energy System and its comparison with Wind Energy Syste

UNIT -IV [8 Hours]
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Hybrid Systems

a) Fuel Cells: Operating principles of Fuel Cell, Fuel and Oxidant Consumption, Fuel Cell
System Characteristics, Introduction to Fuel Cell Technology and its type, application and
b) Storage systems: Hydrogen storage: Hydrogen production, relevant properties, Hydrog
as an Engine Fuel, methods of Hydrogen storage.

Batteries: Introdction to Batteries, Elements of Electro Chemical Cell, Battery classificd
Battery Parameters, Factors affecting battery performance.

Introduction to other storage technologies: pump storage, SMES, compressed air storage

Teaching Methods: Chalk& Bwd/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:

1. S P. Sukhat me, iSol ar Energyo, Tata McGr 4
2. Mukund R. Patel, AwWind and Power Solar S
3. Tony Burton, Ni ck Jenkins, Dassied ostha Epé
Wiley & Sons, Ltd., Publication

4, Godfrey Boyle, fARenewable Energyo, Third
5. Gi Il bert M. Masters, A Rene waShylset eans®d |EEE\Wieds
August 2004

6. Chetan Singh Solankundéa®@ehaal PhoTevbhoho
Second Edition.

7. H. P. Gar g, J. P rFauknadsame nfi @b lsara n B n Arpgpy i
Publishing Coltd., First Revised Edition.

Reference Books:

1. D. P. Kot har i, K. C. Singal, RakeshRajan, ARe
Technol ogi esdo, PHI Second Edition
2. Paul Gipe, AWind Energy Comes of Ageo, J
3. Donal d L. Kl ass, fiBi omass for Renewabl e
Press
52
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Subject Code Name of the Subject L T P cC | QP
BELPES5042 Electrical Machine Design 3 0 0 3 A

Course Educational Objectives

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Understand the construction and performance characteristics of electrical machines.

CO2 | Understand the various factors which influence the design: electrical, magnetheandl

CO03 | loading of electrical machines

C0O4 | Understand the principles of electrical machine design and carry out a basic design of an

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
3 4 5 6 7 8 9 10 11 12 2 3

Cos

Co1

CO2

CO3

CO4

L AN
Pl RN RN e

NP INW W -

Avg. | 2.

SYLLABUS

Unit 1 | 14Hrs][
Introduction

Major considerations in electrical machine design, electrical engineering materials, spact
choice of specific electrical and magnetic loadings, thermal considerations, heat
temperature rise, rating of machines.

Transformers

Sizing of a transformer, main dimensions, kVA output for singled threegphase transformer
window space factor, overall dimensions, operating characteristics, regulation, no load

temperature rise in transformers, design of cooling tank, methodsdting of transformers.

Unit - 1l 12Hrs]
Induction Motors

Sizing of an induction motor, main dimensions, length of air gap, foleselecting rotor slots g
squirrel cage machines, design of rotor bars & slots, design of end rings, design of wour
magnetic leakage calculations, leakage reactance of polyphase machines, magnetizing
short circuit current, circle diagrg operating characteristics

Unit 7 11l [14 Hrs.]
Synchronous Machines

Sizing of a synchronous machine, main dimensions, design of salient priiaesa short circui
ratio, shape of pole face, armature design, armature parameters, estimation of air gaj
design of rotor, design of damper winding, determination of full load field mmf,

design of field winding, design of turbo alternators, ratesign.

Unit 7 IV [8 Hrs.]
Computer aided Design (CAD):
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Limitations (assumptions) of traditional designs, need for CAD analysis, synthesis and
methods, design optimization methods, variables, constraints and objective function,
formulation. Introduction to FEM based machine design. Introductiaomplex structures o
modern machineBMSMs, BLDCs, SRM and clapwole machines.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text / References:

1. A. K. Sawhney, AA Course in Electrical M

2MG. SayTheory & Performance & Design of A.C.

3. S. K. Sen, APrinciples of El ectrical Ma c
IBH Publishing, 2006.

Subject Code Name of the Subject L T P C | QP

BELPE5043 Industrial Electrical Systems 3 1 0 4 | A

Course Educational Objectives

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Understand the electrical wiring systems for residential, commercial and industrial
consumersiepresenting the systems with standard symbols and drawings, SLD.

CO2 | Understand various components of industrial electrical systems.

CO3 | Analyze and selectthe proper size of various electrical system components.

CO-PO & PSO Mapping

PROGRAMMEOUTCOMES PSOs

COs 3 4 5 6 7 8 9 10 11 12 2 3

co1

CcOo2

COo3

CoO4

NIPINW W -
S L NS RN
Pl RN RPN

Avg. 2

SYLLABUS

Unit 7 | [14Hrs]
Electrical System Components

LT system wiring components, selection of cables, wires, switches, distribution box, mete
system, Tariff structure, protection componefisse, MCB, MCCBELCB, inverse current
characteristics, symbols, single line diagram (SLD) of a wiring system, Contactor, Isolator
Relays, MPCB, Electric shock and Electrical safety practices

Residential and Commercial Electrical Systems

Types of residential and comne@&l wiring systems, general rules and guidelines for
installation, load calculation and sizing of wire, rating of main switch, distribution board an
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protection devices, earthing system calculations, requirements of commercial installation,
deciding lighing scheme and number of lamps, earthing of commercial installation, selecti
and sizing of components.

Unit - 1l 12Hrs]
llluminati on Systems

Understanding various terms regarding light, lumen, intensity, candle power, lamp efficien
specific consumption, glare, space to height ratio, waste light factor, depreciation factor,
various illumination schemes, Incandescent lamps andmmdad®ainaries like CFL, LED and
their operation, energy saving in illumination systems, design of a lighting scheme for a
residential and commercial premises, flood lighting.

Unit 7 1l [14 Hrs.]
Industrial Electrical Systems |

HT connection, industrial substation, Transformer selection, Industrial loads, mtadisgs

of motors, SLD, Cable and Switchgear selection, Lightning Protection, Earthing design,
Power factor correction KVAR calculations, type of compensation, Introduction to PCC,
MCC panels. Specifications of LT Breakers, MCB and other LT panel com{sone

Industrial Electrical Systems II

DG Systems, UPS System, Electrical Systems for the elevators, Battery banks, Sizing the
DG, UPS and Battery Banks, Selection of UPS and Battery Banks.

Uniti IV [8 Hrs.]
Industrial Electrical System Automation

Study of basic PLC, Role of in automation, advantages of process automation, PLC base
control system design, Panel Metering and Introductic®@Q8DA system for distribution
automation.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Book/ Reference Books:
1. S. L. Uppal and G. C. Garg, #AEl ectrig
2. publishers, 2008.

3. K. B. Raina, EEteombtiogl &DE€sBsfgnNnngo )
4. S. Singh and R. D. Singh, AEI ectri

5. Web site for IS Standards.
6. H. Joshi, fResi denti al Commer ci al and
Education,2008.

m e
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Subject Code Name of the Subject L T P C | QP

BELOE5051 OPTIMIZATION IN ENGINEERING 30|03 |A

Course Educational Objectives

CEO1 | To know the formulation of different optimization problems.

CEO2 | To solve the optimization problems by different conventional methods.

CEO3 | To apply basic techniques in solving the real life optimization problems

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Understandhe theory of optimization methods and algorithms developed for solvir
various types of optimization problems.

CO2 | Understand and apply the concept of optimality criteria for various types of
optimization problems.

CO3 | Solve various constrained andconstrained problems in single variable as well as
multivariable.

CO4 | Apply the methods of optimization in real life situation.

CO5 | To develop and promote research interest in applying optimization techniques in
problems of Engineering and Technology.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
5 6 7 8 9 10 11 12 |1 2 3

Cos

Co1

CcOo2

COo3

CO4

NININFRP|FP|W
NINIFPININ|D>

CO5

NINININININIDN

Avg.

SYLLABUS

UNIT -I [10 Hours]

Idea of Engineering optimization problems Classification of optimization algorithm
modelling of problems and principle of modelling.

Linear programming: Formulation of LPP, Graphical solution, Simplex method, -Rig
method, Revised simplemethod, Duality theory and its application, Dual simplex meth
Sensitivity analysis in linear programming

UNIT -II [1§]Hou
Transportati on problems Finding an initial basic feasible solution by Northwest Corner 1
Least Cost rul e, Vogel 6s approximati on

Stepping stone method
Assignment problems: Hungarian method for solution of Assignmeproblems Intege

56
R2018EE



GIET MAIN CAMPUS AUTONOMOUS GUNUPUR 1 765022
L SLE 1S Approved by AICTE, Govt. of Odisha and Affiliated to BPUT, Rourkela, Odisha
g Accredited by NAAC with a CGPA of 3.28/4 atA Gradeand Accredited by NBA

BTy Gunupur - 765022 Dist- Rayagada, Odisha, INDIA
www.giet.edu

Programming: Branch and Bound algorithm for solution of int®gegramming Problems

UNIT -1l [12 Hours]

Non-linear programming: Introduction to nodinear programming. Unconstraint optimizatig
Fibonacci and Golden Section $gamethod.

Constrained optimization with equality constraint: Lagrange multiplier, Projected gradie
method

Constrained optimization with inequality constraint: Kuhn-Tucker condition, Quadrati
programming.

UNIT -IV [8 Hours]
Queuing models General characteristics, Markovian queuing model, M/M/1 model, Lin
gueue capacity, multiple server, Finite sources, Queue discipline.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:

1. Operations ResearelPrinciple and Practice, A. Ravindran, D. T. Philips, J. Solbe
Second edition, Wiley India Pvt Ltd.

2. Operation Research, PrabhakarPai ,Oxford University Press

3. Optimization for Engineering Design, Kalyanmoy Deb, PHI Learning Pvt Ltd.

4. OperationsResearch, HA.Taha, A.M.Natarajan, P.Balasubramanie, A.Tamilar
Pearson Education, Eighth Edition.

5. Engineering Optimization, S S Rao, New Age International (P) Ltd, 2003.

Reference Books:

1. Linear and Nodinear Optimization, Stephen G. Nash, A. Sofer, McGraw
2ndEdition.

2. Engineering Optimization, A.Ravindran, K.M.Ragsdell, G.V.Reklaitis, Wiley India
Ltd, Second edition.

3. Operations Research, F.S.Hiller, G.J.Lieberman, Tata McGraw Hill, Eighth Ed
2005.

4. Operations Research, P.K.Gupta, D.S.Hira, S.Chemil Company Ltd, 2014.
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Name of the Subject L T P C | QP
Subject Code
BELOES5052 Process utility and industrial safety 3 0 0 3 | A

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Explain the differentypes of safety precaution to be taken in working environment.

CO2 | Describe the various safety rules and regulation

CO3 | Understanchew safety methods

CO4 | Study the different hazardous effect of accident inside the plant.

CO-PO & PSO Mapping

ROGRAMME OUTCOMES
2 3 4 5 6 7 8 9 10 11 | 12

SOs

Cos

CO1

CO3

CO4

RlRr|Rr|Rr|RRlT

[5)
1
1
coz |1
2
2
1

PN NP

Avg. 5

SYLLABUS

UNIT -I [10 Hours]

Hard and Soft water, Requisites laflustrial Water and its uses. Methods of water Treatrn
such as Chemical Softening and Demineralization, Resins used for Water Softening and
Osmosis. Effects of impure Boiler Feed Water.

UNIT -1l [10 Hours]
Properties of Steam, problems based on Steam, Types of Steam Generator such as §
Fired Boiler, Waste Gas Fired Boiler and Fluidized Bed Boiler. Scaling and Trouble $i(¢
Steam Traps and Accessories.

UNIT -1l [12 Hours]

Refrigeration Cycles, Methods of Refrigeration used in Industry and Different Typ
Refrigerants such as Mono chlorodifluro Methane, Chlorofluro Carbons and Brins. Refrigy
Effects and Lguefaction Processes.
Compressed air: Classification of Compressor, Reciprocating Compressor, Single Stage i
Stage Compressor, Velocity Diagram for Centrifugal Compressor, Slip Factor, Impeller
Shape. Properties of AirWater Vapours and use ¢fumi di ty Chart. !
Humidification, Dehumidification and Cooling Towers.

UNIT -IV [8 Hours]
History of Safety movemenhEvolution of modern safety concegéneral concepts ¢
managemeiiplanning for safety for optimization ofr@ductivity-productivity, quality ang
safetyline and staff functions for safebudgeting for safetgafety policy.
Incident Recall Technique (IRT), disaster control, job safety analysis, safety survey,
inspection, safety sampling, evaluation offpamance of supervisors on safety

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS
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Text Books:

1. Eckenfelder, W. W, Jr . fi | ndu sHillrNevaYork Wa t e r
2. P. L. Ball aney, fKiamrea Publéstier New Delhin 19&6r i n g o ,

Reference Books:

1. P. N . Anant hanarayan, ABasic Refrigerat
Delhi, 2007
Subject Code Name of the Subject L T P cC |QP
BELOES505 3 Operating Systens 3 0 0 3 | A

Course EducationalObjectives

CEOL1 | To understand main components of OS and their working

CEO2 | To study the operations performed by OS as a resource manager

CEO3 | To understand the different scheduling policies of OS

CEO4 | To understand the different memory managertesitniques

CEOS5 | To understand process concurrency and synchronization

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Apply optimization techniques for the improvement of system performance.

CO2 | Ability to understand the synchronous and asynchronous communication mechanisms in
respective OS.

CO3 | Learn about minimization of turnaround time, waiting time and response time and also
maximization of throughput with keeping CPU as busy as possible.

CO4 | Ability to compare the different OS

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 12 |1 2 3

Cos

Co1

CO2

CO3

CoO4

NN [N|N
NITAIINIINY

Avg.

SYLLABUS

UNIT:1 (10 Hours)
Operating System Introductio@perating Systems Objectives and functions, Computer Sy
Architecture, OS Structure, OS Operations, Evolution of Operating Syst&imple Batch,
Multi programmed, time shared, Personal Computer, gréistributed Systems, Re@lme
Systems, Special Purpose Systems, Operating System services, user OS Interface,

Calls, Types of System Calls, System Programs, Opening System Design and Impleme
OS Structure, Virtual machines
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UNIT:2 (12 Hours)

Process and CPU Schedulingrocess conceptsThe Process, Process State, Process Cqg
Block, Threads, Process Schedulingcheduling Queues, Schedulers, Context Switch,
emptive Scheduling, Dispatcher, Scheduling Criteria, @almeg algorithms, MultipleProcesso
Scheduling, Realime Scheduling, Thread scheduling, Case studies: Linux, Windows. P
Coordination- Process Synchronization, The Critical section Problem, Peterson's sg
Synchronization Hardware, Semaphgraad Classic Problems of Synchronization, Monit
Case Studies: Linux, Windows.

UNIT:3 (14 Hours)
Memory Management and Virtual MemoryLogical & physical Address Space, Swappi
Contiguous Allocation, Paging, Structure of Page TaBlegmentation, Segmentation w
Paging, Virtual Memory, Demand Paging, Performance of Demanding Paging,
Replacement Page Replacement Algorithms, Allocation of Frames, Thrashing.
Deadlocks- System Model, Deadlock Characterization, Methods for Handegdlocks,
Deadlock Prevention, Deadlock Avoidance, Deadlock Detection and Recovery from Dead

UNIT:4 (14 Hours)
File System Interface The Concept of a File, Access methods, Directory Structure, File Sy
Mounting, File Sharing, Proteon, File System ImplementationFile System Structure, Fil
System Implementation, Allocation methods, Fspace Management, Directg
Implementation, Efficiency and Performance. Mass Storage Struet@eerview of Mass
Storage Structure, Disk StructyDisk Attachment, Disk Scheduling, Disk Management, S
space Management.

Protection - System Protection, Goals of Protection, Principles of Protection, Doma
Protection, Access Matrix, Implementation of Access Matrix, Access Control, Revocat]
Access Rights, Capabilitigased Systems, LanguaBased Protection.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
1. Operating System Principles, Abraham Silberchatz, Peter B. Galvin, Greg Gagne
Edition, WileyStudent Edition.
2. Operating systemsinternals and Design Principles, W. Stallings, 6th Edition, Pears

Reference Books:

Modern Operating Systems, Andrew S Tanenbaum 3rd Ed#tidin

Operating Systems A concefitased Approach, 2nd Edition, D. Bhamdhere, TMH.
Principles of Operating Systems, B. L. Stuart, Cengage learning, India Edition.
Operating Systems, A. S. Godbole, 2nd Edition, TMH

An Introduction to Operating Systems, P.C.P. Bhatt, PHI.

Operating Systems, S, Haldar and A. A. Arvidegarson Education.

Operating Systems, R. Elmasri, A. G. Carrick and D. Levine, McGraw Hill.

NoahkswhkE
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PRACTICAL /SESSIONAL

Subject Code Subject Code L T P C | QP

BELPC5110 Power ElectronicsLab 2 1

Course Educational Objectives

CEO1 | This course aims at obtaining characteristics of power electronic devices.

CEQO2 | To understand the commutation techniques used in power electronics circuits and to test
different power electronics converters.

Course Outcomes Upon successful completionf ¢his course, students should be able to:

CO1 | Elucidate the basic operation of various power semiconductor devices and passive comp

CO2 | Analyze power electronics circuits

CO3 | Apply power electronic circuits for different loads

CO4 | Designvarious power electronic circuits

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
Cos 1 2] 3456 7] 8] 9 1011121 [2 [3
co1 2 | 2 2
co2 2 | 1 1
co3 1] 1 1
CO4 1] 1 1

Avg 15| 1.25 1.25

LIST OF EXPERIMENTS

1.Study of Characteristics of SCR, MOSFET & IGBT

2. Gate firing circuits for SCROs

3. Single Phase AC Voltage Controller with R and RL Loads

4. Single Phase fully controlled bridge converter with R and RL loads

5. Forced Commutation circuits ( Class A, Class B, Class C, Class D & Class E)
6. DC Jones chopper with R and RL Loads

7. Single Phase Parallel, inverter with R and RL loads

8. Single Phase Cycloconverter with R and RL loads

9. Single Phase Half cootted converter with R load

10. Three Phase half controlled bridge converter withaR!

11. Single Phase series inverter with R and RL loads

12.Single Phase Bridge converter with R and RL loads 13.Single Phase dual converter with RL lo
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SubjectCode Subject Code L | T P| C |QP

BELPC5120 Microprocessors and Micro controllers Lab 0 0 2 1A

Course Educational Objectives

CEOL1 | To become familiar with the architecture and Instruction set of Intel 8085 microprocessor

CEQ?2 | To provide practical hands @xperience with Assembly Language Programming.

CEQO3 | To familiarize the students with interfacing of various peripheral devices with 8085
MICroprocessors.

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Familiar with the architecture and Instruction set of Intel 8085 microprocessor

CO2 | Interfacing of microcontroller to various applications

CO3 | Study of microcontroller accessories

CO4 | Initialize data to registers and memory using immediate, regitect and indirect Addressin

mode
CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs

COs 1 2 3 4 5 6 7 8 9 10 | 11| 12 |1 2 3
COo1 2 2
CO2 2 2
Cco3 1 2
CO4 2 2
Avg. 1.75 2

LIST OF EXPERIMENTS
8085

1. Addition, subtraction, multiplication and division of two 8 bit numbers

2. Smallest/largest number among n numbers in a given data array, Binary to Gray code, Hexad
decimal conversion

Interfacing

1. Generate square wave on all lines @&3B®&ith different frequencies

2. Study of stepper motor and its operations

Optional (any two)

1. Study of traffic light controller

. Study of elevator simulator

. Generation of square, triangular and saw tooth wave using D to A Converter

. Study of 8252&nd its operation(ModeO, Mode2, Mode3)

. Study of Mode0,Model and BSR Mode operation of 8255

. Study of 8279 (keyboard and display interface)

. Study of 8259 Programmable Interrupt Controller

. 8051 Microcontroller: Initialize data to registers andmogy using immediate, register, direct a
indirect Addressing mode

Optional (any two)

1. Addition and subtraction of 16 bit numbers

2. Multiplication and division of two 16 bit numbers

O~NOOTRWN
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3. Transfer a block of data to another memory location using indexing
4. Operation of 8255 using 8051 microcontroller 8086

5. Addi ti on , subtraction , mul tiplication
number
Subject Code Subject Code L | T P| C |QP
BELPC5130 Electrical power transmission & distribution lab 0 0 2 1

Course Educational Objectives
CEOL1 | To learn the usage of passive elements in various Power Transmission Systems... Calcul

such as transverse loading, conductor clearances, pole buckling and guying will be discu
detail.

CEQ2 | Tounderstand the factors affecting Insulators and also in Under Ground cables.
CEQO3 | To calculate the various parameters in Distribution System

Course Outcomes Upon successful completion of this course, students should be able to:
CO1 | Apply power systenfundamentals to the design of a system that meet specific needs.

CO2 | Design a power system solution based on the problem requirements and realistic Constrég
CO3 | Develop a major design experience in power a system that prepares them for engineering
practice.

CO4 | Design a Transmission and distribution electric power system
CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
COs 1 2 3 4 5 6 7 8 9 10 | 11|12 |1 2 |3
Co1 2 2 1
CO2 2 2 1
Co3 1 2 1
CO4 2 3 1
Avg 1.75| 2.25 1
LIST OF EXPERIMENTS (Any 8 Experiments )

1. Study and of Ferranti Effect.

2. Determination of ABCD Parameter.

3. Determination of string efficiency.

4. Earth resistance measurement.

5. Series and shunt capacitance computation in transmigséon

6. Transformer oil test.

7. Study of various lightning arresters.

8. Distribution system power factor improvement using switched capacitor.

9. Software based design of the transmission & distribution network of a city.

10. Measurement of ground resistivity and ground electrode resistance.

11. To simulate a small Hydro Plant.

12. Study and Operation of HVDC Link.

13. Study and operation of Static VAR compensator

Subject Code | Subject Code L[ T|[P]C]|QP
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BELEC5150 | Skill developmentproject & Handsontraining | 0 [0 [ 2 [ 1 [ A

Course Educational Objectives

CEO1|To i mprove studentsd Employability s

CEO2 | To Develop Group and team thinking skills of the students.

Course Outcomes Upon successful completioof this course, students should be able to:

COl |Identify the benefits of developing 0
CO2 | Understand how soft skills complement hard skills
CO3 | Identify the emotional richness of an asset
CO4 | Develop Group and Team thinking skills
CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
COs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 |1 2 3
CO1 2 2
CO2 2 1
COo3 0 2
CO4 2 2
Avg 15 | 1.75

LIST OF EXPERIMENTS

Competency 1: Career View

Introduction tathe EES Coursdmportance of career, industry watch etc.
Statement of Purposk

Statement of Purposg

Presentation Techniquds

Presentation Techniqu&s

Attitude-1: Required for Job or Entrepreneurial Career

Attitude-2: How to Improve Attitude: Case Slies

Competency 2: Principles of effective communication

Business Vocabulary

Business Vocabular2

Resume Preparatialt Layout, Format, Power Verbs etc

Resume Preparatig Discussion of How tancorporate Attributes, Analysis
Business Correspondentel echnical report Writing.- Layout, Format
Business Corresponden2el echnical report writing2-Language

Business Corresponden8eBusiness/ Technical Proposal writing

Business Correspondencé

Adaptability: Cases and Workouts

Teaching Methods:Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS
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Sl Course Course .
No. Category Code Course Title L P|C | QP
THEORY
1 PC BELPC6010 | Switch Gear & Protection 3 o|4]| A
5 PC BELPC6020 Electrical& Electronics 3 ol 3 A
Measurements
3 PC BELPC6030 | Electrical Drives 3 0| 3 A
BELPE6041 | Communication Engineering
Computer aided Design of
4 PE BELPE6042 Electrical Machines 3 013 A
BELPEG6043 | Advanced Power Electronics
BELOE6051 | Organizational behavior
BELOE6052 Green bl_JlIdlngs and Energy A
5 OE Conversion 3 0| 3
BELOEG6053 | Computer Organisation
BELOEG6054 | Power plant Engineering
PRACTICAL /SESSIONAL
6 PC BELPC6110 | Cnerdy Management & 0 2 |1
Auditing Lab
7 PC BELPC6120 Electric & Electronic 0 5 1
Measurements Lab
PC BELPC6130 | Electrical Drives Lab 0 2 1
Advanced Laboratory -I:
9 PC BELPC6140 Electrical Simulation Lab 0 2|1
10 EC BTPEC6160 gﬁi?lﬁ Skill and Employability 0 > 1
TOTAL 15 10 | 21
#To be conducted by the Training & Péaeent Department of the College
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Subject Code Subject Code L T P C | QP
BELPC6010 Switch gear & Protection 3 1 4 | A

Course Educationdbjectives

CEOL1 | To introduce students to power system protection and switchgear.

CEO2 | To teach students theory and applications of the main components used in power system
protection for electric machines, transformers, bus bars, overhead and underground feed

CEQO3 | To teach students the theory, construction, applications of main@ymest breakers, Relays
for protection of generators, transformers and protection of feeders fromvoitages and
other hazards. It emphasis on neutral grounding for overall protection

CEO4 | To develop an ability and skill to design the feasible ptae systems needed for each main
part of a power system in students.

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Know about various protective systems

CO2 | Analyze dfferent applications of the relays, circuit breakers; grounding for different eleme
power system is also discussed in the subject.

CO3 | Ability to discuss recovery and Restricting.

CO4 | Analyse the characteristics @il circuit Breaker, Air Blastcircuit Breakers, SF6 Circu
Breaker.

CO5 | Analyse the characteristics of lighting arresters

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
COs 1 2 | 3 4 5 6 7 8 9 10 1 [ 12 |1 2 3
co1 2 | 2 1 2
COo2 3 | 2 1 2
co3 3| 2 1 1
CO4 1| 3 2 2
CO5 3| 2 2
Avg. 24| 2.2 1.4 175
SYLLABUS
Unit 7 | HrsJ12

Circuit Breakers: Elementary principles of arc interruption, Recovery, Restriking Vol
andRecovery voltages: Restriking Phenomenon, Average and Max. RRRV, Nume
Problems. CurrentChopping and Resistance Switching. CB ratings and Specifications: Ty
NumericalProblemsi Auto-reclosures.

Description and Operation of following types of circuit breakers: Minimum Oil Circuit
breakers, AirBlast Circuit Breakers, Vacuum and SF6 circuit breakers.

Unit - I [12Hrs]
Electromagnetic and Static Relays
Principle of Operation and Construction of Attracted armature, Balanced Beam, inductig
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andinduction Cup relays. Relays Classification: Instantasje@MT and IDMT types
Application of relays: Over current/ under voltage relays, Direction relays, Differential R
and Percentage Differential Relays.

Universal torque equation, Distance relays: Impedance, Reactance and Mho -8&l Mfio
relays,Chaaicteristics of Distance Relays and Comparison. Static Relays: Static Relays
electromagnetic Relays.

Unit 7 1 [12 Hrs.]
Protection

Generator Protection: Protection of generators against Stator faults, Rotor faults, and Al
Conditions. Restricted Earth fault and Intern fault Protection. Numerical Problems on
Winding Unprotected.

Transformer Protection: Percentagef&iéntial Protection, Numerical Problem on Design of
sRatio, Buchholtz relay Protection.

Feeder and BuBar Protection: Over Current, Carrier Current and TiZteee distance rela
protection using Impedance relays. Translay Relay. Protection of Busi bBifferential
protection.

Uniti IV [12 Hrs.]
Neutral Grounding & Protection against over voltages

Grounded and Ungrounded Neutral Systentffects of Ungrounded Neutral on syste
Performance. Methods of Neutral Grounding: Solid, Resistance, Reattsicogg Grounds ang
Grounding Practices.

Generation of Over Voltages in Power SysteRmtection against Lightning over Voltagés
Valve type and ZineOxide Lighting Arresters. Insulation and Coordinati@&iL, Impulse Ratio,
Standard Impulse Test Wave, \f@lime Characteristics and Insulation-Galination

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:

1. Suni | S Rao ASwitchgear Protection &
2. Badar i Ram & D.N Viswakarma f#APower
publications

Reference Book:
1. Pai t hankar and S. R.Bhi de, AFunda29@3nt 4
2. T S Madhav Rao, AnPower System PrHlli2ne

edition
3.$.C R Mason, nATr t & Science of Protect.i
4. 4 . CI Wadhwa, AEl ectrical Power Syst

Publishers, Sediton
5. AiHand Book of Switchgears by BHELO, T
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Subject Code Name of the Subject L T P C | QP
BELPC6020 Electrical and Electronidgleasurements 3 3 A

Course Educational Objectives

CEO1 | To introduce students to monitor, analyze and control any physical system.

CEO2 | To understand students how different types of meters work and their construction

CEO3 | To provide a student a knowledge to design and create novel products and solutions for
problems.

CEO4 | To introduce students a knowledge to use modern tools necessary for electrical projects

Course OutcomesUpon successful completion of thi:arse, students should be able to:

CO1 | Test and troubleshoot electronic circuits using various measuring instruments.

C02 Understand the construction and working of different measuring instruments.

CO3 | Understand the construction and working of different AC and DC bridges and its applicati

CO4 | Analyze different type of interferences, its causes and methods for its reduction.

CO5 Relate and apply the appropriate measuring techniques to real pilieaapns

CO6 | Study the storage of digital signal and analyzers for analyzing digital signal to provide wit
meaning full information

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs 3 4 5 6 7 8 9 10 11 12 |1 2 3

Co1

CO2

COo3

CO4

CO5

CO6

NR[NR(N| R -

olR|RININ NN N

=
(3]
IRy

Avg.

SYLLABUS

Unit 7 | [12 Hrs]
Measurement and Error: Definition, Accuracy and Precision, Significant Figures, Tyj
Errors, Standards of Measurement: Classification of Standards, Electrical Standardg
Standards

Types of measuring instrument: (Ammeter and Voltmeter: Derivation for Deflecting Torq
PMMC, MI (attraction and repulsion types), Electro Dynamometer and Induction type Am
and Voltmeters. Energy meters and wattmeter, Construction, Theory awthriof operatior
of ElectreaDynamometer and Induction type wattmeter, compensation, creep, error, {
Single Phase and Pephase Induction type Waltiour meters. Frequency Meters: Vibrating r¢
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type, electrical resonance type, Power Factor Meters

Unit - I rgi4 H

Measurement of Resistance, Inductance and Capacitance: Resistance: Measuremen
Resi stance by Bridgel Measarénent &f Maduin &esistance, Measureme
High Resistance, Measurement of Resistance of Insulating Materials, Portable Re
Testing set (Meg ohmmeter), Measurement of Insulation Resistance when Power
Measurement of Resistance Bérth Connections. Inductance: Measurement of Self Induc

by Ammet er and Vol t meter, and AC Brid
Measur ement of Mut ual Il nductance by Fel
Measurement of Capacitare by Ammeter and Voltmeter,
Wi endbs Bridge), Screening of Bridge Cor

Strain Gauges, Thermistors, Thermocouples, Linear Variable Differential Transformer (L
Capacitive Trasducers, Peizklectric transducers, Optical Transducer, Torque me
inductive torque transducers, electric tachometers, p#letdric tachometers, Hall Effe
Transducer.

Unit 7 11l [12 Hrs]
Gal vanometer: Construction, Theory and
(Moving Magnet & Moving Coil types), and Ballistic Galvanometer, Influence of Resistan
Damping, Logarithrit decrement, Calibration of Galvanometers, Galvanometer Cong
Measurement of Flux and Magnetic Field by using Galvanometers, Potentiometer: Const
Theory and Principle of operation of DCPotentiometers (Crompton, Vernier, Co
Resistance, &Deflection Potentiometer),and AC Potentiometers (Drysdlalsley & Galt
Tinsley Potentiometer)

Uniti IV [12 Hrs]
Current Transformer an®otential Transformer : Construction, Theory, Characteristics
Testing of CTs and PTs, Electronic Instruments for Measuring Basic Parameters: Amplif
Meters, AC Voltmeters using Rectifiers, True RMS Voltmeter, Considerations for choos
Analog Voltmeter, Digital Voltmeters (Block Diagrams only),-i@eter, Oscilloscope: Bloc
Diagrams, Delay Line, Multiple Trace, Oscilloscope Probes, Oscilloscope Techn
Introduction to Analog and Digital Storage Oscilloscopes, Measurement of Frequency,
Angle, and Time Delay using Oscilloscope.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. Electrical Measurements and Measuring Instrumén@Golding &Widdisi 5th Edition,
Reem Publication.
2. Modern Electronic Instrumentation and Measurement Technifugsfrick& Cooperi
Pearson Education.

Reference Books:
1. A Course in Electrical and Electronic Measurements and Instrumenta#o Sawhney
i DhanpatRai& Co.
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2. Electronic Instrumentatioin H C KalsiT 2nd Edition, Tata McGraw Hill.
3. Electronic Measurement and Instrumentatio®liver & Cagei Tata McGraw Hill.

-
—
T

Subject Code Name of the Subject

c |opP
3

BELPC6030 ELECTRIC DRIVES 3 0 0

Course Educational Objectives

CEO1 | To providestudents with a strong back ground in different types of electrical drives.

CEO2 | To train the students to have the solid foundation in mathematical and technical conceptg
required to engineering problems.

CEO3 | To prepare the students to excel in gpsaduate programs or to succeed in industry.

CEO4 | To provide a foundation in the theory and applications of electrical machinery and their di
types with respect to their control

Course Outcomes Upon successful completion of this course, studeshould be able to:

CO1 | Understand the stable steady state operation and transient dynamics dbat&ystem

CO2 | Analyzecharacteristics and different control strategies of solid state DC motors drives

CO3 | Classifythe role of power electronmonverters in the control of DC motors drives

CO4 | Distinguishthe characteristics and control of various Induction motor drives

CO5 | Determine the applications @érious synchronous motor drives used in Industries

CO6 | Develop thdigital controlmethodologyf AC and DC drives

CO-PO & PSO Mapping

PROGRAMME OUTCOMES
1 2 4 5 6 7 8 9 10 11 |12

U
0]
o
n
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N
w

CO1

CO2

CO3

CO4

CO5

CO6

NININININWINW

RIFRPINNININRFPIPE

NIFRPINNINWIN

Avg. .16 .67

SYLLABUS

UNIT | - REVIEW OF ELECTRIC DRIVES 08 HOURS
Fundamentals of Electric Drivesdvantage of Electric Driveselection of Motor power rating
Thermal model of motor for heating and coolinGlasses of duty cycliBetermination of moto
rating -control of Electric drivesmodes of operation speed control and drive classification
closed loop control of drives.

UNIT Il - CONTROL OF DC DRIVES 10 HOURS

DC Motor Drives:DC motor andtheir performancdraking - Transient analysis Ward
Leonard drives Transformer and uncontrolled rectifier contiiolcontrolled rectifier fed D(
drives- Chopper controlled DC drivesTime ratio control and current limit controBingle, two
and fourquadrant operationsEffect of ripples on the DC motor performance.
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UNIT Ill - CONTROL OF AC DRIVES 14 HOURS

Induction Motor DrivesStator controiStator voltage and frequency contkébl,CSI and cyclo
converter fed induction motor drivé®penloop and closed VVVF control Rotor resistancs
control and slip power recovery schematic control of rotor resistance using DC chegper
Control basic concepts.

Synchronous Motor Drives: Speed control of three phase synchronous motors Voltage
current source fed synchronous me@yclo converter fed synchronous mot&fects of
harmonics on the performance of AC motors

UNIT -1V: DIGITAL TECHNIQUE IN SPEED CONTROL 08 HOURS
Digital Control and Drive ApplicationBigital technique in spek control of electric drive
systemAdvantages and limitationsmicrocontroller based control of driveselection of drives
and control schemes for electrical vehicle Application, paper mills, lifts and cranes.

Teaching Methods: Chalk& Board/ PPT/Videedtures/Lecture by Industry Expert

Text Books:
1. Dubey.G.K. "Fundamentals of Electrical drives", Narora publications, 1995.

2. Bose. B.K. "Power Electronics and Variable frequency drives"”, 1st edition, IEEE
Standard Publications 2002.

Reference Books:
1. Mazi di and Mazi di, Al nt el 8051 Microcg

2. R. Krishnan, "Electric motor drives Modeling, Analysis and Controf*, ebition,
Pearson Publications, 2009.
3. Gaekward, fAAnalog and Digitall988.ont r ol

4. VedamSubramanyan, AThyristor contr ol
Publications, 1996.
5. Bi mal K. Bose, AModern Power El ectro
2005
Subject Code Name of the Subject L T P |C |QP
BELPEG6041 Communication Engineering 3 0 0 3 A

Course Outcomes: Upon successful completion of this course, students should be able to:

Co1 \ Derive time domain and frequency domain equations for all forms of amplitude modt
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Schemes.

CO2 | Student understand tihasic knowledge necessary for transmitting and receiving informatig

CO3 | Student understand different types of modulation and demodulation

CO4 | Student can solve analog and digital modulation problems

CO5 | Explain various methods of generating aletiecting different forms of amplitude modulation

CO6 | Compare the performance of communication system by evaluating the figure of mg
different schemes of modulation.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
5|1 6| 7] 8]9 10 |11 ] 12 |1 2 3
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W
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Avg.

SYLLABUS

Unit:1 (10hrs)

INTRODUCTION:

Elements of an Electrical Communication System, Communication Channels ang
Characteristics, Mathematical Models for Communication Channels

FREQUENCY DOMAIN ANALYSIS OF SIGNALS AND SYSTEMS:

Signals and theirclassifications, Fourier series, Fourier Transforms, Properties of F(
transform, Power and Energy, Energy Spectral Density, Power Spectral Density, Sampl
Band limited signals, Band pass signals

Unit - I [12Hrs]
ANALOG SIGNAL TRANSMISSION AND RECEPTION: Introduction to modulation, Amplitud
Modulation (AM), Angle Modulation, Radio and Television broadcasting

Unit 7 11l [10 Hrs.]
PULSE MODULATION SYSTEMS: Introduction, Sampling TheorenRulse amplitude modulatiol
Pulse Time Modulation

Uniti IV [8 Hrs.]
PULSE MODULATION SYSTEMS: Introduction, Sampling TheorenRulse amplitude modulatiol
Pulse Time Modulation

Teaching Methods: Chalk& Board/ PPT/Videectures

Text Books:

1. John G.Proakis,M. Salehi, COMMUNICATION SYSTEMS ENGINEERING, 2nd ed. New
Delhi,India: PHI Learning Private Limited, 2009.; Selected portion from Chapter 1,2 and 3
module MODULE and MODULEII of the course.

2. R.P Singh and S.D Sapre, COMMUNICATION SYSTEMS Analog & Digital, 2nd ed. New I
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India: Tata McGraw Hill Education Private Limited, 2009; Selected portions from Chapter 7
8 of the book for MODULHI.
3. 3.Simon Haykin, An Introduction to Analog andjital Communications, John Wiley and Sons
4. 4.B.P. Lathi, Modern Digital and Analog Communication Systems, Oxford

Reference Books:

1. Taub, Schilling, Saha, Taubbés Principles
2. Modern Digital and Analog Communication SystemsB B Lathi, Oxford
3. A. B. Carl son and P.B.Crilly, i Communi c g
in Electrical Communicati ono, 5th Edn. ,
Subject Code Name of the Subject L T P C QP
BEIPE6042 Computer Aided Analysis and Desigrof Machines | 3 3 A

Course Educational Objectives

CEOL1 | To lay the foundation of efficient design and operation of motors & generators in modern
automotive, domestic and renewable energy systems.

CEO2 | To make the students to investigate the principles of structural assessment, electromagn
analysis, dimensional and thermal constraints.

CEQ3 | To deploy the students on Finite Element Analysis (FEA) softvased design projects whic
will be used tanodel the performance and operation of electric machines

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Acquired knowledge about computer aided design of machines.

CO2 | Theoretically able to investigate aadsess design peculiarities and properties according th
specific working conditions.

CO3 | Able to Formulate and solve the optimum design problems with computers.

CO4 | Able to plan and carry out Finite Element analysis using software

CO5 | To apply one &nowledge and understanding for the formulation and analysis of electrical
engineering problems

COPO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs 1 2 3 4 5 6 7 8 9 10 11 (12 |1 2 3
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Avg.

SYLLABUS

Unit I [10 Hrs.]
CONCEPT OF COMPUTER-AIDED DESIGN AND OPTIMIZATION

Introduction; Computer Aided Design; Explanation of details of flow chart; Input data to
into the program; Applicable constraints Max or Minimum permissible limits; Output data|
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printed after execution of program; Various objecpagameters for optimization in an electri
machine; Selection of optimal design; Explanation of lowest cost and significance of "Kg/k
Flowcharts.

UNIT II: BASIC CONCEPTS OF DESIGN [12 Hrs.]
Introduction: Specification; Output coefficient; Importance of specific loadings; Elect
Materials: Conducting Materials, Insulating Materials and Magnetic Materials; Magnetic ¢
calculations; General procedure for calculation of Afypns; Heatig and CoolingModes of
heat dissipation: Standard ratings of Electrical machines; Ventilation schemes in
machines (Transformers) and in rotating machines; Quantity of cooling medium; Tyj
enclosures; General design procedure; Steps to getabui@sign

UNIT III: [08 Hrs.]
APPLICATION OF FINITE ELEMENT METHOD IN DESIGN:

Introduction: Basics of Finite element, Shape functions, Sirdgenent computation. Assemb
of elemental coefficient matrix, Global coefficient matrix, Application of FEM technique
design problems. Use of open source FEM software for 2D design. Computation of Capz
of capacitor, cable, multi dielectric cabthrough FEM, Computation of electrostatic field
various geometry, skin and proximity effect in conductors

UNIT IV: [14Hrs. ]

COMPUTER AIDED DESIGN OF ELECTRICAL APPARATUS:

Introduction : Flowcharts and programs for computer aided design of Stafilts regulators
small transformers, choke coils. 2D FEM open source software based electrical apparatus
COMPUTER AIDED DESIGN OF DC MACHINES : Introduction; Flowcharts and prograr
for computer aided design of DC machines. 2D FEM open souragasefbased DC machir
part design

COMPUTER AIDED DESIGN OF TRANSFORMERS: Introduction; Flowcharts an
programs for computer aided design of transformers. 2D FEM open source soffiasaq
transformer part design.

Teaching Methods: Chalk& Board/ PPT/Videctlres/Lecture by Industry Expert

Text books / Reference Books:
1. Computer aided design of electrical machin&M Vishnu Murthy, B S Publications
2. Computer aided design of electrical machin@daurya, Jallan, Shukla, Kataria publication
3. Anlintroduction to the Finite Element Method Reddy, TMH Publication

Subject Code Name of the Subject L T P C QP
BELPE6043 Advanced Power electronics 3 0 0 3

Course Educational Objectives

To develop different types of skills so that studentsate to acquire following competency:

CEO1 | to provide exposure of some power electronic converters that are utilized by the industrie
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CEO?2 | To provide utilities that are not taught in the basic courses on Power Electronics

Course Outcomes: Upon succsesful completion of this course, students should be able to:

CO1 | Evaluate different ddc voltage regulators

CO2 | Simulate and analyze resonant converters

CO3 | Select appropriate phase shifting converter for a rpulse converter

CO4 | Evaluate various muHevel inverter configurations

CO5 | Compare various FACTS devices for VAR compensation

CO-PO & PSO Mapping

PROGRAMME OUTCOMES
1 2 4 5 6 7 8 9 10 11 |12
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SYLLABUS

UNITI: 12 hrs

Switching Voltage Regulators
Introduction; Linear power supply (voltage regulators); Switching voltage regulators; Review of bg
dc voltage regulator configurationdBuck, Boost, BuckBoost converters and their analysis
continuous and discontinuous mode; Other converter gunafiions like Flyback converter, Forwa

converter, Half bridge, Full bridge configurations, Rpsh | | converter, Couk
Design criteria for SMPS; Mukbutput switch mode regulator
UNIT II: 8 hrs

Resonant Converters

Introduction, Need of resonant converters, Classification of resonant converters, Load rg
converters, Resonant switch converters, zerovoltage switchidg donverters, zero current switchi
dc-dc converters, clamped voltage topologies

UNIT III: 7hrs

Multi-level converters

Need for multilevel inverters, Concept of mulevel, Topologies for multievel: Diode Clamped, Flyin
capacitor and Cascadedbitidge multilevel Converters configurations; Features and relative comps
of these configurations applibans, Introduction to carrier based PWM technique for nrleltel
converters

UNIT IV: 7hrs

Multipulse Converters

Concept of multipulse, Configurationsforpul se (m=12, 18,24 é.) cofI
transformer (¥1, Y-2, Y-Z1 and ¥-Z2) configurations for multpulse converters, Application

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
1. Ned Mohan, Tore M. Undel and andi Gdnverteris,a m
Applications and Designo, John Willey &

75
R2018EE



GIET MAIN CAMPUS AUTONOMOUS GUNUPUR 1 765022
Approved by AICTE, Govt. of Odisha and Affiliated to BPUT, Rourkela, Odisha
3 Accredited by NAAC with a CGPA of 3.28/4 atA Gradeand Accredited by NBA

s Gunupur - 765022 Dist- Rayagada, Odisha, INDIA
www.giet.edu

2. 2. Muhammad H. Rash-iCdyrchtiPower DEvVéctsomind
Hall of India, 3rd ed., 2009.

3. Bin Wu, AHIi gh Power Converters and AC Dr

4. 4 . Der ek A. Pai ce A Poweri MultipplsetMetbods far Cl€awo n v

Power 6, | EEE Press, 1996.
Subject Code Name of the Subject L T P C | QP
BELOEG6051 Organisational Behaviour 3 0 0 3 | A

Course Educational Objectives

CEO1 | Todevelop an understanding of the behaviour of individuals and groups inside organizati

CEO2 | To enhance skills in understanding and appreciating individustistpersonal, and grouy
process for increased effectiveness both within and outside of organizations.

CEO3 | To develop theoretical and practidasights and problemsolving capabilities for effectively
managing the organizational processes.

Course Outcanes : Upon successful completion of this course, students should be able to:

CO1 | Define, explain and illustrate a range of organizational behaviour theories.

CO2 | Analyse the behaviour of individuals and groups in organizations in terms of organiz
behaviour theories, models and concepts.

CO3 | To explain group dynamics and demonstrate skills required for working in groups
building)

CO4 | Communicate effectively in oral and written forms about organizational behaviour theori
their applicaibn using appropriate concepts, logic and rhetorical conventions.

CO5 | To explain organizational culture and describe its dimensions and to examine
organizational designs

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
Cos 1] 23] 456718709 10 |11 ] 121 |2 |3
co1l 2 |2
co2 2 |3
CO3 2 |3
CO4 2 |2
Co5 2 |2
Avg. 2 24
SYLLABUS
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Unit 7 1 [14Hrs]

Fundamentals of OB Definition, scope and importance of OB, Relationship between OF
the individual, Evolution of OB, Theoretical framework (cognitive), behaviouristic and s
cognitive), Limitations of OB.

Attitude: Importance of attitude in an organization, Right Attitude, Components of att
Relationship between behaviour and attitude, Developing Emotional intelligence
workplace, Job attitude, Barriers to changing attitudes.

Personality and values Definition and importance of Personality for performance, The My
Briggs Type Indicator and The Big Five personality model, Significant personality traits sy
to the workplace (personality and jdb fit theory), Personality Tests and their pradti
applications.

Perception: Meaning and concept of perception, Factors influencing perception, Sel
perception, Attribution theory, Perceptual process, Social perception (stereotyping ar
effect).
Motivation: Definition & Concept of Motive & Motation, The Content Theories of Motivati(
(Masl owbs Need Hierarchy & Herzbergds T
(Vroombs expectancy Theory & Por ti Equity Theon
of Work Motivation.

Unit - 1l [12Hrs]
Foundations of Group Behaviour: The Meaning of Group & Group behaviour & Gro
Dynamics, Types of Groups, The Fiv&tage Model of Groupevelopment.

Managing Teams:Why Work Teams, Work Teams in Organization, Developing Work Te
Team Effectiveness & Team Building.

Leadership: Concept of Leadership, Styles of Leadership, Trait Approach Conting
Leadership Approach, Contemporary leatigs, Meaning and significance of contempor
leadership, Concept of transformations leadership, Contemporary theories of leadership,
stories of todaybés Gl obal and I ndian | eaq

Unit i 1l [14 Hrs.]
Organizational Culture : Meaning & Definition of Organizational Culture, creating
Sustaining Organizational Culture, Types of Culture (Strong vs. Weak Culture, Soft Vs
Culture & Formal vs. Informal Culture), Creating Positive Organizational Culture, Conce
Workplace Spirituality.

Uniti IV [8 Hrs.]
Organizational Change: Meaning, Definition & Nature of Organizational Change, Types
Organizational Change, Forces that acts as stimulants to change.

Implementing Organizational Change : How to overcome the Resistance to Change, App
to managing Qyani zati onal C h-Bhreg step mdédal,r Seven. Stage mode
Change &Ko tStee plansfor Implegneriting Change, Leading the Change Prg
Facilitating Change, Dealing with Individual & Group Resistance, Intervention Strategi
Faclitating Organizational Change, Methods of Implementing Organizatiddahnge,
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Developing a Learning Organization.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books/Reference books:

1. Understanding Organization&dehaviour, Parek, Oxford

2. Organizational Behaviour, Robbins, Judge, Sanghi, Pearson.

3. Organizational Behaviour, K. Awathappa,HPH.

4. Organizational Behaviour, VSP Rao, Excel

5. Introduction to Organizational Behaviour, Moorhead, Griffin, Cengage.

6. OrganizationalBehaviour, Hitt, Miller, Colella, Wiley
Subject Code Name of the Subject L T P C |QP
BELOEG053 Green Buildings & Energy Conversion | 3 3 A

Course Educational Objectives

CEOL1 | This course is designed to enlighten students to the current green btigfidgand to hely
them realize the impact and applications of green building as a practice not just a tren
completion of the course:

CEO2 | Students should have an understanding of core building science fundamentals.

Course Outcomes Upon successfutompletion of this course, students should be able to:

CO1 | Importance of the green buildings and its site selection

CO2 | Environmentally friendly building materials and technologies

CO3 | Integrating renewable energy technologies

CO4 | Analyze differentenewable source with case study.

COS5 | Impacts of climatic conditions on green building design

CO-PO & PSO Mapping

Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 |12 |1 2 3

CO1 2 2 2

CO2 2 2 2

CO3 3 2 2

CO4 2 2 2

CO5 2 1 2

Avg. 2.2 1.8 2

SYLLABUS
Unit 7 1 s[14Hr
Green Buildings: Definition of Green Buildings, typical features of green buildings, benefi

Green

lighting, ventilation, planning for storm water drainage

Buildings Sustainable site selection and planning of buildings to maximize comfor
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Environmentally friendly building materials and technologiesNatural Materials like
bamboo, timber, rammed earth, stabilized mud blocks, hollow blocks, lime &-
pozzolanacements, materials from agro and industrial waste;ciement and ferrgoncrete,
alternative roofing ystems, various paints reducing the heat gain of the building, etc.

Unit - 1l s[12Hr
Energy and resource conservationNeed for energy anservation, various forms of ener
used in buildings, embodied energy of materials, energy used in transportation and con
processeswater conservation systems in buildingater harvesting in buildingé waste to
energy management in residehtiamplexes or gated communities.

Use of renewable energy resouraasnd and Solar Energy Harvesting, potential of solar en
in India and world, construction and operation of various solar appliances, success cast
of fully solar energy basdalildings in India.

Unit 7 1l [14 Hrs.]

Climate Design:Local climatic conditions temperature, humidity, wind speed and directi
impactof climate change on built environméntomforts: the desirable conditionsPrinciples
of thermal desigri means of thermaillight and lightingbuilding acousticsenergy efficient
lighting, Ventilation and air quality requirement, various techniquegdssive cooling, garde
roofs, case studies for passive cooling and thermal comfort.

Uniti IV [8 Hrs.]
Green Building Rating Systemsintroduction to Leadership in Energy and Environm
Design (LEED), Green Rating systems for Integrated Habitat Assessriverdular wastewate
treatment systems for built environmentBuilding automation and building managems
systems.

Teaching MethodsChalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:

1. Alternative building materials and t
Reddy and K.S. Nanjunda Rao.
2. NonConventional Energy Resourcesodo by (
Subject Code Name of the Subject L T P c |QP
BELOE6053 Computer Organization 3 0 0 3 | A
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Course Educational Objectives

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Draw the functional block diagram of a single bachitecture of a computer
andDescribe the function of theinstruction execution cycle, RTL interpretati
ofinstructions, addressing modes, instruction set.

CO2 | Write assembly language program fgpecified microprocessor for computing 16
multiplication, division and /O device interface (ADC, Control circuit, serial
communication).

CO3 | Write a flowchart for Concurrent access to memory and cache cohereRaraltel
Processorsand describ the process.

CO4 | Given a CPU organization and instruction, design a memory module and anal
operation by interfacing with the CPU.

COS5 | Given a CPU organization, assess its performance, and apply design techniques
enhance performance using @iping, parallelism and RISC methodology

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
3 4 5 6 7 8 9 10 11 12 |1 2 3

COs
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CO2

COo3

CO4

NP INW W -
RPN w| N

Avg. | 2.

SYLLABUS

Unit 7 | 14Hrs][
Functional blocks of a computer CPU, memory, inpdbutput subsystems, control unit.
Instruction set architecture af CPUT registers, instruction execution cycle, RTLinterpretat
of instructions, addressing modes, instruction set. Case Btimdyructionsets of some comm
CPUs.

Data representation signed number representation, fixed and floating pointrepresersg
character representation. Computer arithmetimteger addition andsubtraction, ripple cal
adder, carry loolahead adder, etc. multiplicatiagnshift-andadd,Booth multiplier, carry sa
multiplier, etc. Division restoring and ngestoring technigugfloating point arithmetic.

Unit - I 12Hrs]
CPU control unit design hardwired and micrprogrammed design approaches, Case stu
design of a simple hypothetical CPU.

Memory system design semiconductor memory technologies, memory organiza
Peripheral devices and their characteristics Inputoutput subsystems, 1/0O device interfa
I/O transfersi program controlled, interrupdriven and DMA, privileged and neprivileged
instructions, software interrupts and exceptions. Programs and protesdesf interrupts in
process state transitions, /O device interfdc8€11, USB
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Unit 7 11l [14 Hrs.]

Pipelining: Basic concepts of pipelining, throughput and speedup, pipeline hazards.
Parallel ProcessorsIntroduction to parallel processors, Concurrent access to memory
and cache coherency.

Unit i IV [8 Hrs.]
Memory organization: Memory interleaving, concept of hierarchical memory organization,
memory, cache size vs. block size, mapping functions, replacement algorithms, write poli

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. AComputer Organization and Design: THh
David A. Paterson and John L. Hennessy, Elsevier.
2. iComputer Organization and Embedded
CarlHamacher,McGraw Hill Higher Education.

(N

Reference Books:
1. AComput er Architecture and Organi z
WCB/McGrawHill
2. iComputer Organization and Architect
William Stallings, Pearson Education.
3. AComputer System Design and Architec
Harry F. Jordan, Pearson Education.

Q)

Subject Cod Name of the Subject L T P Cc | QP

BELOE6054 Power plant Engineering 3 0 0 3 | A

Course Educational Objectives

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Principles of operation for different power plaatsd their economics.

CO2 | Know the operation of gas power plants

CO3 | Understand the operation of nuclear power plants

CO4 | Understand the operation of hydro power plants

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
COs YT T2 T3 T a5 6] 789 10 [11]1iz2]1 [2 |3
co1l 3
CO2 3 | 2 1
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CO3 2 | 1
co4 1 | 1 1
Avg. | 2.25] 1.75 15
SYLLABUS
Unit 7 1 [14Hrs]

Coal based thermal power plants, basic Rankine cycle and its modifications, layout of
modern coal power plant, super critical boilers, FBC boilers, turbines, condensers, steam
and heating rates, subsystems of thermal power plaetsarid ash handling, draught system,
feed water treatment, binary cycles and cogeneration systems

Unit - I 12Hrs]
Gas turbine andambined cycle power plants, Brayton cycle analysis and optimization,
components of gas turbine power plants, combined cycle power plants, Integrated Gasifie
based Combined Cycle (IGCC) systems.

Unit i 1l [14 Hrs.]
Basics of nuclear energy conversion, Layout and subsystems of nuclear power plants, Bo
Water Reactor (BWR), Pressurized Water Reactor (PWR), CANDU Reactor, Pressurized
HeavyWater Reactor (PHWR), Fast Breeder Reactors (FBR), gas cooled and liquid meta
cooled reactors, safety measures for nuclear power plants.

Unit i IV [8 Hrs.]
Hydroelectric power plants, classification, typical layout and components, principles of wir]
tidal, solar PV and sat thermal, geothermal, biogas and fuel cell power systems

Energy, economic and environmental issues, power tariffs, load distribution parameters, |
curve, capital and operating cost of different power plants, pollution control technologies
including waste disposal options for coal and nuclear plants

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. Nag P.K., Power Plant Engineering,e®l., Tata McGraw Hill, 2008.
2. El Wakil M.M., Power Plant Technology, Tata McGraw Hill, 2010

PRACTICAL /SESSIONAL

Subject Code Name of the Subject L T P C QP

BEPC6110 Energy Management & Auditing Lab o |0 |2 |1

Course Educational Objectives

List of Experiments

1. Calculation of Energy performance Index (EPI) of a building

2. Identifying various parameters and calculation of HT consumer Electricity bill

3. Measuring the power factor ofi3phase induction motor and procedure for power factor
correction

4. Preparing an Energy audit report of domestic load
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5. Calculation proceduref &CBC standards and comparison
6. Assessment of Lighting Systems with ILER Calculation
7. Comparison analysis of DC and AC loads
8. Energy management and auditing analysis of a typical consumer load
Text Books:
1. Lab Manual
Subject Code Subject Code L|T|P|C QP

BELPC6120 Electrical& Electronics Measurements Lab

N
[Eny

Course Educational Objectives

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Test and troubleshoot electronic circuits using various measuastrgments.
CO2 | Understand the construction and working of different measuring instruments.
CO3 | Understand the construction and working of different AC and DC bridges and its applicatic
CO4 | Analyze different type of interferences, its causesraathods for its reduction.
CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
COs 2] 3] 4] 5] 6 ]7] 8] 9] 10 [11]12|1 |2 |3
co1 2 2
CO2 2 2
COo3 1 2
CO4 2 3
Avg 1.75] 2.25

LIST OF EXPERIMENTS (Any 8 Experiments )

wN e

©CoNo A

10. Study of Spectrum Analyzers.

Measurement of Low Resistance by Kel vi
Measurement of Self Inductance and Capacitance using Bridges.

Study of Galvanometer and Determination of Sensitivity and Galvanometer
Constants.

Calibration of Voltmeters and Ammeters using Potentiometers.

Testing of Energy meters (Single phase type).

Measurement of Iron Loss from B-H Curve by using CRO.

Measurement of R, L, and C using Q-meter.

Measurement of Power in a single phase circuit by using CTs and PTs.
Measurement of Power and Power Factor in a three phase AC circuit by two-
wattmeter method.
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Subject Code Subject Code L T P C QP
BELPC6130 Electrical drives Lab 2 1

Course Educational Objectives

CEO1

To impart knowledge on Performance of the fundamental control practices associated V|
and DC machines using power electronics

CEO2

To impart industryoriented learning

CEO3

To evaluate the use of computmsed analysis tools to review the major classddauhines

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Identify relevant informatiomo supplement to the Electric Drives course.
CO2 | Set up control strategies to synthesize the voltages in dc and ac motor drives.
CO3 | Develop testing and experimental procedures applying basic knowledge in electronics, el
circuit analysisglectrical machines and microprocessors
CO4 | An ability to use standard methods to determine accurate modeling/simulation parameter
various generd] purpose electrical machines and power electronics devices required for
designing a system and solvevas related problems
CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs
COs 1 2 | 3 4 5 6 7 8 9 10 | 11|12 |1 2 3
COo1 2 0
CO2 2 3
CcOo3 2 0
CoO4 1 0
LIST OF EXPERIMENTS (Any 8 Experiments )
1. Speed Control oBingle Phase Induction Motor by using Single Phase AC to ACConverter.
2. Speed Control of Separately Excited DC Shunt Motor using Single Phase FullyControlled
DC Converter.
3. Speed Control of Separately Excited DC Shunt Motor using-Boiadrant Chopper.
4. Speed Control of Separately Excited DC Shunt Motor using Single Phase DualConverter.
5. Speed Control of Three Phase Squirrel Cage Induction Motor using Three Phase A(
Controller.
6. Speed Control of Three Phase Squirrel Cage Induction Motor using ThresPRVil Inverter.
7. Speed Control of Three Phase Slip Ring Induction Motor using RheostaticControlMethod.
8. Speed Control of DC Shunt Motor using Three Phase AC to DC Converter.
9. Determination of the Transfer Function of DC Shunt Motor.
10. Determination of the Momeérof Inertia of DC Shunt Motor Drive System by Retardation Tes
11. PWM Inverter fed 3 phase Induction Motor control using PSPICE / MATLAB / PSIM Softw
12. VSI/ CSl fed Induction motor Drive analysis using MATLAB/DSPICE/PSIM Software
13. Study of permanent magngtnchronous motor drive fed by PWM Inverter using Software
14. Regenerative / Dynamic braking operation for DC M@dbtudy using software
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15. Regenerative / Dynamic braking operation of AC m@astudy is using software PC/PLC bas

AC/DC motor control operati

Subject Code Subject L T P C | QP

BELPC6140 Advanced Laly |- ElectricalSimulation 3 0 0 3 A

Course Educational Objectives

CEO1| Acquire skills of using computer packages MATLAB coding and SIMULINK in power

electronics and power system studies.
CEO2| Acquire skills of using software for power system studies

Course Outcomes

CO1 | Acquire skills of using computer packages MATLAB /SIMULINK in power electronics
CO2 | Acquire skills of using computer packages using MATLAB in power systems
CO3 | Acquireskills of using for power system studies
CO4 | An ability to identify, formulate, and solve engineering problems
CO5 | An ability to design and conduct experiments, as well as to analyze and interpret results.
CO6 | An ability to design a system, componeasttprocess to meet desired needs within realistic

constraints such as economic,environmental,social, political, ethical, health and safety,

manufacturability, and sustainability

CO-PO & PSO Mapping
PROGRAMME OUTCOMES PSOs
COs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 |1 2 3
Cco1 |3 0 1 0 3
CcCo2 |3 2 3 0 3
CO3 |3 3 3 2 3
CO4 |3 3 3 2 2
CO5 |3 2 3 1 3
CO6 |2 2 3 1 3
Avg. |283|24 | 2.66 1.5 | 2.83
LIST OF EXPERIMENTS
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1) Use of MATLAB for the following
1. Single phase half controlled converter with R and RL load.
2. Single phase fully controlled converter with R and RL load
3. Three phase fully controlled converter with R and RL load.
4. Single phase AC voltage caoiter with R and RL load.
2) Use of MATLAB coding for solving the following

1. Formation of ¥Bus by inspection method/analytical method.

2. Formation of ZBus matrix.

3. Load flow analysis for GS, NR and FDLF methods

4. Load flow solution for GS, NR and FDLF

5. Symmetrical and unsymmetrical fault analysis

6. 3. Transient stability analysis

Teaching Method(s)Chalk & Board/ PPT/Video Lectures

Text Books
1. Power electronics P.S.Bimbhra
2. Power system analysisagrath and Kothari

Ref. Books
Laboratory Manual

UG INHectrical Engineering
VIl SEMESTER [FOURTH YE26R155]

Sl Course Course .
No. Category Code Course Title L QP
THEORY
Power System operation &
1 PC BELPC7010 Control 3 A
BELPE7021 Flexible AC Transmission
Systems
Satellite Communication A
> PE BELPE7022 Systems 3
BELPE7023 | Advanced Power Systems
BELPE7024 | Electrical Power Quality
BELPE7031 Power Station Engineering &
Economy
Neural Networks & Fuzzy A
3 PE BELPE7032 logic 3
BELPE7033 | HVDC Transmission
BELPE7034 | Digital Signal Processing
4 PE BELPE7041 | Industrial automation and 3
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control
Generalized Theory of
BELPE7042 Electrical Machines A
BELPE7043 | Bio medical Instrumentation
BELPE704 4 | Advanced Control Systems
BELOE7051 | Introduction to Robotics
5 OE BELOE7052 | Internet of Things 3 lolo|3]|A
BELOE7053 | Principles of
Entrepreneurship
PRACTICAL /SESSIONAL
6 PC BEL PC7110 Renewable Energy Lab 0|0} 2 1
Advanced Laboratory -I:
! PC BEL PC7140 Internet of things Lab 01072 L
8 EC BEL PC7150 Mini Project /_PrOJects on olol a 5
Internet of Things
10 EC BEL PC7170 ASummer Internship -1l 0O [0} 2 1
TOTAL 15 |0 |10 | 20
Subject Code Subject Code L T P C QP
BELPC7010 POWER SYSTEM OPERATION & 3 0 0 3 A
CONTROL
Course Educational Objectives
CEO1| To understand the economics of power system operation with thermal and hydro
CEO2 | To provide students the knowledge of optimization techniques used in the $y®iem
and Load Frequency Control (LFC).
CEO3| To provide a solid foundation in mathematical and engineering fundamentals requ
control the governing system in Turbine models.
CEO4 | To realize the requirements and methods of real and reactive pomteoldn power
system
Course Outcomes: Upon successful completion of this course, students should be able to:
CO1 | Define p.u. system and represent the power system components in single line diagram.
CO2 | Explain how to find the bus admittance matind the network incidence matrix
CO3 | Choose the best method for load flow analysis for power system operation
CO4 | Solve the unit commitment problems and understand the economic operation of power sy
CO5 | Analyze operation of single area and two dosa frequency control
CO6 | Create mathematical models for dynamic and stability analysis of power systems
CO-PO & PSO Mapping
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Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 (12 |1 2 3
CO1 1 1 1 2 0
CO2 2 1 1 2 2
CO3 3 2 3 2 2
CO4 2 2 1 2 2
CO5 3 3 3 3 2
CO6 3 3 2 2 2
Avg. 2.33| 2 1.83 2.23| 2
SYLLABUS
Unit-I: [14 Hrs.]

Fundamentals of Power Systemintroduction, Single Subscript Notation, Double Subscript Notai
Power in Single Phase AC Circuit, Complex Power, The Power Triangle, Direction of Power
Voltage and Current in Balanced Three Phase Circuits, Power in Balanced Three Phase Circ
Unit Quantities, Changing the Base inRénit Quantities, Node guations, The Single Line or One Li
Diagram, Impedance and Reactance Diagrams.

The Admittance Models & Network Calculations Branch and Node Admittances, Mutually Coup
Branches in Ybus, an Equivalent Admittance Network, Modification of Ybus, the ddetincidence
Matrix and Ybus.

Power Flow Solutions: The PoweiFlow Problem, the Gauseidal Method, the NewteRaphson
Method, the NewtorRaphson Method, Powéilow Studies in System Design and Operation, Regulg
Transformers, the Decoupled Method.

Unit-1l:  [12 Hrs.]

Economic Operation of Power SystemDistribution of Load between Units within a Plant, Distribut
of Load between Plants, The Transmisdimss Equation, An interpretation of Transformation
Classical Economic Dispatch with Less Automatic Generation Control, Unit Commitment, Solving
Unit Commitment Problems.

Load Frequency Control, Control Area Concept: Automatic LoadFrequency Control of Single Arg
Systems: Spee@overning System, Hydraulic Valve Actuator, Turbi@enertor Response, Stat
Performance of Speed Governor, Closing the ALFC Loop, Concept of Control Area, Static Resf
Primary ALFC Loop, Dynamic Response of ALFC Loop, Physical Interpretation of Results
Secondary (AReset o) AbE@tro,oop, Economic Dis

Unit-1l1: [12 Hrs.]

Two Area Systems:ALFC of Multi-ControlArea Systems (Pool Operation): The Two Area Systé
Modelling the TieLine, Block Diagram Representation of Two Area System, Mechanical Analog of
Area System, Dynamic Response of Two Area System, Static System Respohsee Bias Control of
Multi-area Systems.

Unit-1V: [12 Hrs.]
Power System Stability: The Stability Problem, Rotor Dynamics anuketSwing Equation, Furthg
Considerations of the Swing Equations, The Pefggle Equation, Synchronizing Power Coefficien
Equal Area Criterion for Stability, Further Applications of the Egéaéa Criterion, Multimachine
Stability Studies: ClassicaRepresentation, Stepy-Step Solution of the Swing Curve, Compu
Programs for Transient Stability Studies, Factors Affecting Transient Stability
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Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
1. Power SystermfAnalysis By John. J. Grainger & W. D. Stevenson, Jr., TMH, 2003 Edi
Fifteenth Reprint.
2. An Introduction to Electric Energy System Thedy O. |. Elgerd, TMH, Second Edition.
3. Power System Analysis, T K Nagsarkar and M S Sukhija, Oxford Universiy Pre

Reference Book:
1. Power System AnalysiBy HadiSaadat, TMH, 2002 Edition, Eighth Reprint.
2. Power System Analysis Operation and ConrtB}f A. Chakrabarti and S. Haldar, Third Editio
PHI Publications, 6th Reprint, 2010.

Subject Code Subject

,_
ol
-
O
S

BELPE7021 Flexible AC Transmission Systems 3

Course Educational Objectives

CEOQOL1 | This course introduces the application of a variety of high p@&besmtronic controllers for activi
and reactive power in transmission lines.

CEOQ2 | Students are exposed to the basics, modelling aspects, control and scope for different tyg
FACTS controllers

Course OutcomesUpon successful completion of this course, students should be able to:

CO1 | Understandthe importance of controllable paratees and benefits of different FACT
controllers.

CO2 | Ability to design a Compensators within realistic constraints

CO3 | Know the significance of shunt, series compensation and role of FACTS devices on syste
control

CO4 | Analyzethe functional operatioand control of GCSC, TSSC and TCSC

CO5 | Describethe principles, operation and control of UPFC and IPFC.

CO-PO & PSO Mapping

Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 |12 |1 2 3
CO1 2 2 2
CO2 3 2 3
CO3 2 1 3
CO4 3 2 2
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CO5 2 2 2
Avg. 24 118 2.4
SYLLABUS
Unit i | [11Hrs.]

FACTS concept andGeneral System ConsiderationsTransmission Interconnections, Flow of Poy
in an AC System, What limits the Loading Capability, Power Flow and Dynamic Stability Conside
of a Transmission Interconnection, Relative Importance of Controllable RaramBasic Types @
FACTS Controllers, Basic Description and Definitions of FACTS Controllers.

Unit i 1l [8 Hrs.]
Static Shunt Compensation: Objectives of Shunt Compensation, Methods of Controllable
Generation, Static VAR Compensators, SVC and STATCOM.

Unit 7 1 12Hrs.]

Static Series Compensators:Objective of Series Compensation (GCSC, TSSC, TCSC), Var
Impedance Type Series Compensators, Switching Converter Type Series Compensators (SS§
Voltage and Phase Angle Regulators: Objectives of Voltage arsk Prayle Regulators, Approaches
ThyristorControlled Voltage and Phase Angle Regulators (TCVRs and TCPARS).

Unit 1 IV [12 Hrs.]
Combined Compensatorsitroduction Unified Power Flow Controller (UPFC), Thelnterline Power H
Controller (IPFC), Generalized and Multifunctional FACTS Controllers.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:
1. iUnderstandi €Cogn€&€ALTS & Technol ogy of Fl
N.G.Hingorani&L.Gyugyi, IEEE Press, Standard Publishers Distributors, Delhi

Reference Book:
1. Facts Controllers in Power Transmission & Distribution by K.R.Padiyan, New Age Intermal
2. Modelling & Simulation in Power Networks, Enrique Acha, ClandioEsquival&H.A.Pg
CACamcho, John Wiley & Sons.

Subject Code Subject L T P C | QP

BELPE7022 Satellite Communication Systems 3 0 0 3 | A

Course Educational Objectives

CEO1 | Explain theprinciples, concepts and operation of satellite communication systems

CEO2 | Describe the concepts of signal propagation affects, link design, rain fading and link
availability and perform interference calculations

CEO3 | Understand modulation techniqueesd error correction codes for satellite communicatior

CEO4 | Critically analyse the design requirements and the performance of satellite communic

Course OutcomesUpon successful completion of this course, students should be able to:

CO1 | Understand the motion of satellite in the orbit &adink design
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CO2 | Compute the coverage angle, angle of visibility and consequently determine the coverage

CO3 | Demonstrate the impacts of GPS, Navigation, constellation design for trackitapanding
with various multiple access techniques like TDMA, CDMA, FDMA, and DAMA

CO4 | Relate the coverage area with the beam width of satellite antenna and analyze the propag
satellite with hydrometric and ndrydrometric effect.

CO5 | Designantenna systems to accommodate the needs of a particular satellite system.

CO6 | Able to study the design of Earth station and tracking of the satellites.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
Cos I T2 7372567 18] 9 1011121 [2 [3
co1 3 | 2
co2 3 | 2
co3 2
CO4 3
CO5 2 [ 3
CO6 2 | 2
Avg. 26|22
SYLLABUS
Unit:1 (12 hrs)

INTRODUCTION TO SATELLITE COMMUNICATION: Orbital mechanics and paramet
look angle determination, Launches and Lunch vehicle, Orbital effects in communication
performance. Attitude and orbit control system (AOCS), TT&C, Description of spac
System ; Transponders, SATELLITE LINK DESIGN: Basics of transmission theory, sy
noise temperature and G/T ratio, Uplink and Downlink design, design of satellite lin
specified (C/N) performance.

Unit:2 (10 hrs)

ANALOG TELEPHONE AND TELEVISION TRANSMISSION: Energy dispersal, digital transmissi
MULTIPLE ACCESSES: Multiplexing techniques for satellite links, Compnshe study on FDMA
TDMA and CDMA,; Spread Spectrum Transmission and Reception; Estimating Channel requirg
SPADE, Random access

Unit:3 (11hrs)
PROPAGATION ON SATELLITE: Earth paths and influence on link design; Quantifying attenuatiq
and depolariz#on, hydrometric & non hydrometric effects, ionosphere effects, rain and ice effects.
SATELLITE ANTENNAS: Types of antenna and relationships; Basic Antennas Thédiomar,
rectangular & circular aperture; Gain, pointing loss,

Unit:4 (7hrs)
EARTH STATION TECHNOLOGY: Earth station design; Design of large anterin@assegrair|
antennas, optimizin gain of large antenna, antenna temperature, feed system for large cag
antennas,

DESIGN OF SMALL EARTH STATION ANTENNAS: Front fed parabolic reflector antennas, offse
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antennas, beam steering, Global Beam Antenna, equipment for earth station

Teaching Method(s)Chalk & Board/ PPT/Video Lectures

Text Books
1. Satellite Communication, T. Pratt, C. Bostian, John Wiley Co, 2nd Edition.
2. Satellite Communication, Principles & Applications, R.N.Mutagi, Oxford University Press, ]
Edition, 2016

Ref. Books

1. Digital Communication with Satellite and Fiber Optic Application, HarlodKolimbins, PHI
2. Satellite Communication, Robert M. Gagliardi, CBS Publishers

3. Satellites Communication Systems, Richharia. BSP BOOKS PVT LTD.

4. Satellites Communication Engd/ichealKolawole, BSP BOOKS PVT LTD

Subject Code Subject Code L T P C | QP
BELPE7023 Advanced Power Systems 3 0 0 3 A

Course Educational Objectives

CEOL1 | To introduce different techniques of dealing with sparse matrix for large scale power syst¢

CEO2 | To impart inrdepth knowledge on different methods of power flow solutions.

CEQO3 | To perform optimal power flow solutions in detail.

CEO4 | To perform short circuit fault analysis and understand the consequence of different type g

CEOQOS5 | To lllustrate different numeric al integration methods and factors influencing transient stak

Course OutcomesUpon successful completion of this course, students should be able to:

CO1 | Apply the concepts of sparse matrix for large scale power systalysis

CO2 | Analyse power system studies that needed for the transmission system planning.

CO3 | Formulate the incidence, network matrices amddel the power system components.

CO4 | Perform steady state power flow analysis of power system networks uSagssSeidel,
NewtonrRaphson and Fast decoupled iterative methods

CO-PO & PSO Mapping

COs PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 (12 |1 2 3

CO1 3 2 2 2

CO2 3 3 1 3

CO3 2 3 2 2

CO4 3 3 2 2

Avg. 2.75|2.75 1.83] 2.33
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SYLLABUS
Unit 7 | [13Hrs]

SOLUTION TECHNIQUE: Sparse Matrix techniques for large scale posystems: Optimal orderin
schemes for preserving sparsity. Flexible packed storage scheme for storing matrix as compdcl
Factorization by Bi factorization and Gauss elimination methods; Repeat solution using Left an
factors and L and U mates.

POWER FLOW ANALYSIS: Power flow equation in real
method for solution; Adjustment of-¥ buses; Review of Fast Decoupled Power Flow met
Sensitivity factors for B/ bus adjustment

Unit - |l [1OHrs]
OPTIMAL POWER FLOW: Problem statement; Solution of Optimal Power Flow (OPFJhe
gradient met hod, Newt on fi meRneihals Withireal paver vaiable
only i LP method with AC power flow variables and detailed cost functions; Security const
Optimal Power Flow; Interior point algorithm; Bus Incremental costs.

Unit 7 I [12 Hrs]
SHORT CIRCUIT ANALYSIS: Formation of bus impedance matrix with mutual coupling (sif
phase basis and three phase basi€pmputer method for fault analysis ngi ZBUS and sequeng
components. Derivation of equations for bus voltages, fault current and line currents, both in s
and phasé& symmetrical and unsymmetrical faults.

Unit i IV [10 Hrs]
TRANSIENT STABILITY ANALYSIS:

Introduction, Numerical Integration Methods: Euler and Fourth Order RKotia methods, Algorithm
for simulation of SMIB and muklimachine system with classicalrehronous machine model; Fact(
influencing transient stability, Numerical stability and implicit Integration methods.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:
1. A.J. Wood and B. F.GQMonlereantbieorng , OpfieProasteiron an
sons, New York, 1996.

22 W. F. Tinney and W. S. Meyer, ASol uti on of
Factorizationo | EEE Tr ansl8 pm3333A60Aug18Z3t i c

Reference Book:
1. K. Zol | e nHaaopzation: BaBid Computational Algorithm and Programming Technig

;pp:759 6 Book on ALarge Sparse Set of Li
1971.
2. M. A. Pai, 06 Computer Techni gues i n-Hill FPablshing
Company Limited, New Delhi, 2006.
3.G W Stagg , A.H EI. Abiad, AComputer Met
4, P. Kundur , APower System Stability and Co
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Subject Code Subject Code L T P C QP
BELPE7024 Electrical Power Quality 3 0 0 3 |A

Course Educational Objectives

CEOL1 | To introduce the concepts and phenomenon of different soefifeesing power quality

CEO2 | To give an idea about the fundamental conceptsobus voltage imbalances

Course Outcomes: Upon successful completion of this course, students should be able to:

CO1 | Learn to distinguish between the various categories of power quality problems

CO2 Understand the root of the power quality problems in industry and their impact
performance and economics

Co3 Learn to apply appropriate solution techniques for power quality mitigation based on the {
of problem

CO4 | Introduce the importance of grounding on power quality

CO5 Introduce power distribution protection techniquesd its impact on voltage quality

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
1 3 4 5 6 7 8 9 10 11 12 |1

Cos

CO1

CO2

CO3

CO4

CO5

N w ([N W[N]~
N W[N[N[FR RN
Plwlk wk-

NN NN NN

Avg.

SYLLABUS

Unit-I: [14 Hrs.]
Terms & Definitions: General Classes of Power Quality Probldremsients, Long Duration Voltag
Variations, ShorDuration Voltage Variations, Voltage Imbalance, Waveform Distortion, Vol
Fluctuations, Power Frequency Variations, Power Quality Terms. Voltage Sags & Interruptions:

of Sags and Interruption&stimating Voltage Sag Performance, Fundamental Principles of Prote
Solutions at the Entdser Level, Evaluating the Economics of Different Rideough Alternatives
Motor Starting Sags, Utility System Fadtearing Issues

Unit-Il:  [12 Hrs.]

Transient Over Voltages: Sources of Transient Over Voltages, Principle of Over Voltage Pro
Devices for Over Voltage Protection, Utility Capacifwitching Transients, Utility System Lightnir
Protection, Managing Fer@sonance, Switching TransteProblems with Loads, Computer Tools
Transient Analysis. Fundamentals of Harmonics: Harmonic Distortion, Voltage Versus (
Distortion, Harmonics Versus Transients, Power System Quantities undesiflisoidal Conditions
Harmonic Indices, Harman Sources from Commercial Loads, Locating Harmonic Sources, Sy
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Response Characteristics, Effects of Harmonic Distortion,-h@emnonics

Unit-III: [8 Hrs.]

Long Duration Voltage Variations: Principles of Regulating the Voltage, Devices for Voltage Regu
Utility Voltage Regulator Application, Capacitors for Voltage Regulation-Bgedr Capacitor
Application, Regulating Utility Voltage with Distributed resources, Flicker.

Unit-1V: [BHrs.]
Power Quality Monitoring: Monitoring Considerations, Historical Perspective of Power Q
Measuring Instruments, Power Quality Measurement Equipments, Assessment of Power
Measuremet Data, Application of Intelligent Systems, Power Quality Monitoring Standards.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
1. AEl ectrical Power Syst ems Qualityo By
Santoso&H.WayneBeaty, 2nd Edition, TMH Education Private Ltd., New Delhi.
Reference Book:

1. Power System Quality Assesment, J.Arrilaga, N.R.Watson, S.Chen, John Wibes& S
2. Understanding Power Quality Problems: Voltage Sags & Interruptions, M.H.J. Boller

1999
Subject Code Subject Code L T P C QP
BELPE7031 Power Station Engineering & Economy 3 0 0 3 |A

Course Educational Objectives

CEOL1 | Describesources of energy and types of power plants

CEO2| List types, principles of operations, components and applications of steam tu
steam generators, condensers, feed water and circulating water system

CEOQO3 | Calculate present worth depreciation and obslifferent types of power pla

Course Outcomes: Upon successful completion of this course, students should be able to:

co1 Discuss the energy resources and energy conversion methods available for the prody
electric power in Indi

C02 Explainthe basic principles of thermfitsion and fasbreeder nuclear power plants, such as
pressurizedvater, boilingwater, and heavwater reactor

CO3 | Calculate the heat rate, fan power consumption, flame temperature and combustion air
requirements of corntional steam generators (boilers)

CO4 | Able to analyze the various characteristic of hydel power plant

CO5 | Able to analyze the various economic costs of different power plants

CO-PO & PSO Mapping

Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 (12 |1 2 3
CO1 1 1 1 0
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CO2 |2 1 1 2
CO3 |3 2 3 2
Cco4 |2 2 1 2
CO5 |3 3 3 2
Avg. |2.33|2 1.83 2
SYLLABUS
Unit-I: [6Hrs.]

Introduction to different sources of energy and general discussion on their application to generatiq
Indian Energy Scenario. (N&g5) Load duration curves, Load Factor, Capacity Factor, Reserve Fag
Demand Factor, Diversity Factor, Plant Use Fa®ase Load, Intermediate Load and Peak Load Pla|
(Nag1.2)

Unit-Il:  [9Hrs.]

ECONOMICS OF POWER GENERATION: Construction costs, Fixed cost and Depreciation, Fuel
Economic scheduling principle, Annual Operating Costs, Effect of Load Factmsbper kWh. (Vopat
29.2 29.5, 29.1229.22, Nagl.4)

NUCLEAR POWER STATION: Introduction to fission & fusion, reactor construction, controlled (
reaction, operational control of reactors, Brief study of various types of reactors (Boiling
pressurized water, heavy water, breeder) , Location and layout of nuclear power plan®.B\a)6,
9.13,9.159.21

Unit-lll: [12 Hrs.]
HYDEL POWER STATION: Selection of site for hydesectric power plant. (Na$0.4) Hydrology:
Hydrological cycle, precipitation, ruoff and its measurement, hydrograph, flow duration and
curves, Estimation of amount stored by a danoss the river, Storage and Pondage. (\@@&R, 25.3,
25.5, Nagi 10.5- 10.7) Turbines: Operational principle of Kaplan and Francis Turbine and F
wheel, Speed and Pressure Regulation, Work done, efficiency ( V@&paipter26, Nag 10.107 1015,
10.24 - 10.25) Essential Elements of a Hydriectric Power Plant: Catchment area, Reservoir, [
Head Gate, Spillways, Pen stock, Surge Tanks, Scroll case, Draft tubes and Tail Race, Powsg
Classification of Hydroelectric Power Plants. (Vop2b.61 25.9, Nag 10.8, 10.9) Governors, Pla
auxiliaries (Nag 10.21

Unit-1V: [12 Hrs.]
THERMAL POWER STATION: Selectioof site for thermal power plant. (Vopai.3, Nagl.3) Overall
Block Diagram indicating the air circuit, coal and ash circuit, water and steam circuit, various ty
steam turbines, ash and coal handling system, High Pressure and High capacity heatawilars,
Economizer, Superheaters, Saperheater, Reheater, Air Hreater. (Vopal 7.4, Chapd, Chapl0,
Nag2.15, 6.3.1, 6.3.2, 6.6, 6.8, 6.12- 6.15 ) Draft System: Natural, Induced Forced and Balg
Draft, PA fan, FD fan, ID fan, Chimney. @gati 9.1, 9.4, Nag4.14.1, 4.14.3, 4.15) Condensers, F
water heaters, Evaporators, Malg water, Bleeding of steam, Cooling water system. (Mdghil, 14.6,
18.2, 18.13, Nag 8.1- 8.6), Electrostatic Precipitator: Basic working Principle and coasonal details
(Nag6.10) Governors, Plant auxiliaries (VopaP.14)

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
1. P. K. Nag, APower Pl ant Engineeringo,
2. Bernhardt G. A. Skrotzki , William A.
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Edition, Tata McGraw Hill Publication

3. M. V. Deshpande, Elements of Electrical Power Station Design, PHI

4 Arora &Domkundwar , OArCogibse DhanpPpaw®sd
5. R. K. Raj put, OA Text Book of Power P

—

Subject Code Subject

T [P [C [QP
0

BELPE7032 Neural Networks and Fuzzy Logic 3

Course Educational Objectives

CEO1 | It dealswith Introduction and different architectures of neural network

CEQ?2 | It deals with the Application of Neural Networks

CEQ3 | It deals with Fuzzy Logic Controller

CEX4 | It deals with applications of Fuzzy logic

Course OutcomesUpon successful completion of this course, students should be able to:

CO1 | The student will be able to obtain thendamentalgnd types of neural networks.

CO2 | The student will have a broad knowledge in developing the different algorithms for neural
Networks.

CO3 | Student will be able analyze neuralcontrollers

CO4 | Student will have a broad knowledge in Fuzzy logic principles.

CO5 | Student will be able to determine different methods of Deffuzification

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs
1 2 4 5 6 7 8 9 10 11 |12 |1

Cos

CO1

CO2

CO3

CO4

CO5

NP w|N [ w|N|w
NN [N w(w|NN

N N[ w|w|w|w

Avg. A4

SYLLABUS

Unit i | [11Hrs.]
ARCHITECTURES: Introductiori Biological neuropArtificial neuron-Neuron modeling Learning rule
Single layesMulti layer feed forward networBack propagatiot.earningfactors.

Unit 7 1l [8 Hrs.]
NEURAL NETWORKS FOR CONTROL: Feedback netwoiBiscrete time hop field networkg
Schemes ofieuroi control, identification and control of dynamical systerase studies

Unit 7 1l 12 Hrs.]
FUZzZY SYSTEMS: Classical sefsuzzy setduzzy relatios-Fuzzificationi Defuzzification Fuzzy
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rules

FUZZY LOGIC CONTROL: Membership function Knowledge bas®ecision i making logic i
Optimizations of membership function using neural netwdétaptive fuzzy systemmtroduction to
genetic algorithm

Unit i IV [12 Hrs.]
APPLICATION OF FLC: Fuzzy logic contrakashing machinebnage processingiome Heating
systemenergy efficient fandntroduction to neuro fuzzgontroller.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:

1.Kos ko, B, ANeur al Net wor ks and Fuzzy Syst
PrenticeHall, New Delhi, 2004.

2Ti mothy J Rogsgc WFuhz¥ngineering Applicati
England, 2005

Reference Book:
1. Jack M. Zur ada, filntroduction to Artific
2. Klir G.J. &Fol ger T. A.|nfidumatyi d&Ral f InHalatn
Ltd., New Delhi, 2008.

3. Zi mmer man H. J. , AFuzzy set theory and
Dordrecht, 2001.

4 Dri ankov, Hel l endr oonb, fi |
5. LauranceBuset t |, Engl ewood cl
New Delhi, 2008

ntroduction to
f

i f s, N. J. , i Fur

Subject Code Name of the Subject L T P C QP
BELPE7033 HVDC Transmission 3 0 0 3

Course Educational Objectives

CEO1 | To know about the fundamentals of HYDC Transmission systems.

CEOQO?2 | Investigate the various types of HVDC equipment with their characteristics.

CEQO3 | To carry out the analysis of operation of HYDC equipment in power system.

CEO4 | Understand the various controls used in HVDC transmission system.

Course Outcomes Upon successful completion of this course, students should be able to:

CO1 | Understand the concept of HVDC Transmission system over the existing AC transmissio
Basic principle and operation of different HYDC converters.

CO2 | Analyze and apply the different power Converters and control methods to control the
transmission sysin and distribution system

CO3 | Design filters to eliminate the harmonics to improve the power quality.

CO4 | Analyze different faults in HVDC system.

CO5 | Use modern tools including MATLAB, PSPICE tools to simulate the High transmission sy
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CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

Cos 171> 4 |5 |6 |7 |8 |9 [10 J11 12 |1

CO1

CO2

CO3

CO4

CO5

CO6

PINN(RPR [N N w

NIFRINNININ W
NIWININININININ

Avg. 25

SYLLABUS

Unit i | [14HTrs]
HVDC Transmission:Introduction To HVDC Transmission HVDC Transmission: Technical 4
Economical Comparison of HVAC and HVDC Transmission, Types of DC Links, Power Hal
Capabilities of HVDC Lines, Basic Conversion Principles, Static Converter Configuration. Unit ¢
Power ConverteB-Pulse Converter Operation and Analysis6 Pulse & 12 Pulse Converters, Conve
Station and Terminal Equipment Commutation Process, Rectifier and Inverter Operation, Eq
Circuit for Rectifier, Inverter and HVDC LinlSpecial Femires of Converters..

Unit - I [12Hrs]

Control of HVDC Converter and Systems: Mechanism of AC Power Transmission, Princi
ofControl, Necessity of Control in case of a DC link, Rectifier Control, Compounding of Rectifiers,
Reversal in a DC Link, Voltage Dependent Current Order Limit (VDCGOharacteristics ofth
Converter, Sgtem Control Hierarchy and Basic Philosophy, Inverter Extinction Angle Control(E
Pulse Phase Control, Starting and Stopping of a DC Link, Constant Power Control, ControlSyst
HVDC Converters, Inverter Operation Problems, Control of VSC Converters

Unit 7 I [8 Hrs]

Harmonics in HVDC Systems:Importance of Harmonic Study, Generation of Harmonics byConve
Charactestic Harmonics on the DC Side, Characteristic Current Harmonics,Characteristic variat
Har monic Currents with Variation of tChagacteristig
Harmonics, Harmonics in VSC Converters.
Harmonic Suppression h HYDC SystemFilters: Harmonic Model & Equivalent Circuit, Use ofFilten
Filter Configurations, Design of a Batithss Filter, Design of HigRass Filters, Protection ofFilters, [
Filters.

Unit i IV [8 Hrs]
Faults and Protection Schemes in HVDC System®&ature and Types of Faults, Faults on AC §
ofConverter Stations, Converter Faults, Faults on DC Side of the System, tiBnotagainst
OverCurrents/ Over Voltages, Protection of Filter Units.

Multi -terminal HVDC Systems : Types of Multiterminal (MTDC) Systems, Parallel OperationAspg
of MTDC, Paralleling (Disconnecting) of Units or Converter, Control of Power in MTDC, VSTV
level DC Systems.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:
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1. AHVDC Transmissiom By S. Kamakshaiah& V. Kamar aj
New Delhi.

Reference Book:
1. HVDC Power Transmissiorsystems: Technology & Systems Interaction, K.R.Padiyar, New
Publication, 2005

Subject Code Subject Code L T P C | QP

BELPE7034 DIGITAL SIGNAL PROCESSING 3 0 0 3 | A

Course Educational Objectives

CEOL1 | To understand the key theoretical principleslerpinning DSP in a design procedure through
design examples and case studies

CEQ2 | To learn how to use a powerful gengparpose mathematical package such as MATLAB to
design and simulate a DSP systems

CEO3 | To understand the architecture of a digiighal processor and some programming issues in
fixed-point digital signal processor in ret@ine implementation.

CEO4 | To learn to design a retime signal processing algorithms using the latest fjxaidt processor

Course OutcomesUpon successful ampletion of this course, students should be able to:

CO1 | Ildentify time domain and frequency domain sequences

CO2 | Calculate the DFT of the time domain sequence

CO3 | Apply the FFT algorithm to optimize the calculation process for DFT.

CO4 | Determine thaype of Filter to be used

CO5 | Apply the proper filter characteristics and compute the filter coefficients

CO6 | Describe the redlfe applications based on the fundamental theory.

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs 5 6 7 8 9 10 | 11 | 12 1 2 3

CO1

CO2

CO3

CO4

CO5

NINWOIW WwW|lw
NIWOINININ|A~

CO6

Avg. 26| 2.2

SYLLABUS

Unit i | [15 Hrs]
THE Z-TRANSFORM AND ITS APPLICATION TO THE ANALYSIS OF LTI SYSTEMS: The-Z
Transform: The Direct Zransform, The Inverse-Zransform; Properties of the Fransform; Inversior
of the ZTransforms: The Inversion of theTdansform by Power Series Expansion, The Inversion o
Z-Transform by PartiaFraction Expansion; Analysis of Linear Tirvariant Systems in the@2omain:
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Response of Systems with rational System Functions sierinand Stead$tate Responses, Causa
and Stability, Pol&Zero Cancellations.

THE DISCRETE FOURIER TRANSFORM: ITS PROPERTIES AND APPLICATIONS: Freque
Domain Sampling: Frequerndyomain Sampling and Reconstruction of DiscfEi@e Signals, The
Discrete Fourier Transform, The DFT as a Linear Transformation, Relationship of the DFT tq
Transforms; Properties of the DFT: Periodicity, Linearity, and Symmetry Properties, Multiplicat
Two DFTs and Circular Convolution, Additional DFT Propertigsiear Filtering Methods Based on t
DFT: Use of the DFT in Linear Filtering, Filtering of Long Data Sequences; Frequency Analy
Signals using the DFT; The Discrete Cosine Transform: Forward DCT, Inverse DCT, DCT
Orthogonal Transform.

Unit- Il [12Hrs]
IMPLEMENTATION OF DISCRETETIME SYSTEMS: Structure for the Realization of Discr&iene
Systems, Structure for RI Systems: DireeForm Structure, Cascad®rm Structures, Frequenc
Sampling Structures; Structure for IIR Systems: Difeatm Structures, Signal Flow Graphs g
Transposed Structures, Casc&aem Structures, Parall€lorm Structures.

DESIGN OF DIGITAL FILTERS: General Considerations: Causality and Its Implicati
Characteristics of Practical frequer8glective Filters; Design of FIR Filters: Symmetric and
symmetric FIR Filters, Design of Line&hase FIR Filters by using Windows, Design of Linehase
FIR Filters by the Frequeneyampling Method; Design of IIR Filters from Analog Filters: IR Fil
Design by Impulse Invariance, IIR Filter Design by the Bilinear Transformation.

Unit 7 I [12 Hrs]
EFFICIENT COMPUTATION OF THE DFT: FAST FOURIER TRANSFORM ALGORITHM
Efficient Computation of the DFT: FFT Algorithms: Direct Computation of the DFT, RAadsET
Algorithms: DedémationIn-Time (DIT), Decimationin-Time (DIF); Applications of FFT Algorithms
Efficient Computation of the DFT of two Real Sequences, Efficient Computation of the DFIPaigt\
Real Sequence, Use of the FFT Algorithm in Linear Filtering and Correlation

Unit IV [8Hrs]

ADAPTIVE FILTERS: Application of Adaptive Filters: System Identification or System Mode
Adaptive Channel Equalization, Adaptive Line Enhancer, Adaptive Noise Cancelling; Adaptive
Form FIR FiltersThe LMS Algorithm: Minimum Man Square Error Criterion, The LMS Algorithm.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:
1. Digital Signal Processing Principles, Algorithms and Applications by J. G.Proakis and D
Manolakis, 4th EditionPearson.

Reference Book:
1. Digital Signal Processing: a Comput&ased Approach Sanijit K. Mitra, TMH
2. Digital Signal Processing S. Salivahan, A. Vallavraj and C. Gnanapriya, TMH.
3. Digital Signal ProcessingManson H. Hayes (Schaumés Out
SubrataBhattacharya, TMH.
4. Digital Signal Processing: A Modern IntroductiorAshok Ambardar, Cengage Learning.
5. Modern Digital Signal ProcessirigRoberto Cristi, Cengage Learning.
6. Digital Signal Processing: Fundamentals and Applicatibig Tan, Academi®ress, Elsevier
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Subject Code Subject Code L T P C QP
BELPE704 1 Industrial automation and control 3 0 0 3 |A

Course Educational Objectives

CEQ1 | Provides an overall exposure to the technology of Industrial Automation and Control as widely seen
in factories of all types both for discrete and continuous manufacturing

CEO2 | Identify Safety in Industrial Automation

CEOQO3 | Identify Practical Programmable Logic Controller Applications

CEO4 | Identify Types of Industrial Sensors

Course Outcomes: Upon sucessful completion of this course, students should be able to:

COo1 Explain the General function of Industrial Automation

CO2 Explain Fundamentals of Process Control Including

CO03 Distinguish Types of Process Control Devic

CO4 | Identify PracticaProgrammable Logic Controller Applications

CO5 Demonstrate Prop@&ontrol Procedures in Industrial Envir

CO6 | Apply Process Control Devices to Practical Level, Flow, and Temperature Control Sy
CO-PO & PSO Mapping
Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 (12 |1 2 3
Col |1 1 1 0
Cco2 |2 1 1 2
CO3 |2 2 3 2
CO4 |2 2 1 2
CO5 |2 3 2 2
CO6 |2 3 2 2
Avg. 1.83| 2 1.66 2
SYLLABUS
Unit-I: [12 Hrs.]

Process Control: Introduction: Process Definition, Feedback Control, PID Control, Multivariable C
(Chapter 1 of Text Bdol) PID Controller Tuning: Introduction, Zeighdtichols Tuning Method (Base
on Ultimate Gain and Period, and Process Reaction Curve), Digital PID Controllers. (Chapter 13
Book 2)

Unit-Il:  [12 Hrs.]

Special Control Structures: Cascade Cdntfeeedfroward Control, FeedfrowardFeedback Con
Configuration, Ratio Control, Selective Control, Adaptive Control, Adaptive Control Configur;
(Chapter 10 and 11 of Text book 3) Actuators: Introduction, Pneumatic Actuation, Hydraulic Act
Electric Actuation, Motor Actuators and Control Valves. (Chapter 8 of Text Book 1)

Unit-lIl: [8Hrs.]
Industrial Automation: Programmable Logic Controllers: Introduction, Principles of opera
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Architecture, Programming (Programming Languages, Ladder Diagram, Boolean Mnemonics) (C
of Text Book 1)

Unit-1V: [12 Hrs.]
Distributed Control: Distributed vs. Centralized, Advantages, Functional Requirements, §
Architecture, Distributed Control Systems (DCS), Communication options in DCSptéCie of Text
Book 1) Reatime Programming: Mulitasking, Task Management, Intaisk Communication, Red|
time Operating System. (Chapter 9 of Text Book

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Books:
1.Kri shna KanBas éidColmpdust setrri al Control 6, P
2. M. Gopal, ADi gital Contr ol and State
3. SurekhaBhanot, Process Control: Principles and Applications, Oxford university Press,

Reference Book:

1.Smith Carlos and Corripio, APrinciples

Wiley & Sons, 2006.

2. Jon Stenerson, Alndustrial Automati on

3. C. Johnson, AProcess YontPlI, | New r Denle

4 . D.R. Coughnowr, AProcess System analy
Subject Code Subject Code L T P C | QP
BELPE7042 Generalized Theory of Electrical Machines 3 0 0 3 A

Course Educational Objectives

CEOL1 | Represent the electrinachines in their non linear models

CEOQ2 | Represent any rotating electric machines-mrdodel.

CEOQO3 | Analysis any global rotating machine into perpendicular d and q axes

CEO4 | Extract the output power either electrical or mechanical from the model.

CEOS5 | Analysis and monitor the machine performance in both transient and steady state modes

CEOG6 | Construct a complete model for the whole system and study the effect of disturbances

Course OutcomesUpon successful completion of this course, students shoeldble to:

COl |[Derive Kronds Primitive machine as an ur

CO2 | Derive the mathematical model of a separately excited DC motor & DC Series Motor

CO3 | Analyze a three phase synchronous/ PM machine under transient conditions.

CO4 | Derive the mathematical model and controt @t®ase Induction motor under transient /steady

CO5 | Analyze asymmetrical-phase / dphase induction motor under transient /steady state condi

CO-PO & PSO Mapping

PROGRAMMEOUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 |12 2 3

Cos

[EnN

Cco1 2 | 1| 1 3
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CO2 2 1 1 3
CO3 1 2 1 3
CoO4 1 1 2 3
CO5 1 2 1 2
Avg. 14|14 1.2 2.8
SYLLABUS
UnitT | [11Hrs]
MODELING CONCEPTS Basic Twpole machine representation of commutator machineph&se
synchronous machine without damper bars apha&se ind ct i on machi ne, K-

voltage, current and torque equations. Real time model of a two phase induction machine transf
to obtain constant matricgélsree phase to two phase transformatfmwer invariance.

Unit -II [12HTrs]
REFERENCE FRAME THEORY & PM AC MACHINE IntroductidBackgroundEquations of
TransformationStationary Circuit variables transformed to thébifrary Reference FrarmeCommonly
Used Reference Framd%alanced SteadyState Phasor RelationshipBalanced Stead$tate Voltage
Equations. PM AC Machine: Voltage & Torque equations in Machine Variables and Rotor Rel
Frame Variables

Unit 7 1 [12 Hrs]

DC MACHINE MODELLING Mathematical model of a separately excited DC mditeady state an
transient analysesTransfer function of a separately excited DC machinklathematical model of a D(
series motor, shunt motor linearization techniques for small perturbations

Unit i IV [12 Hrs]
AC MACHINE MODELLING: ANALYSIS OF SYNCHRONOUS MACHINE: Synchronous machi
inductances vol t age equations i n t-lelectromaghetcrtdroueurcm

terms of linkages. Dynamic performance whshronous machine, thrgghase fault, comparison of acty
and approximate transient torque characteristics, Equal area triwirnaulation of three phasg
synchronous machirie Dynamic performance during a sudden change in input tor§asgue vs. rotof
angle characteristics

MODELING OF THREE PHASE SYMMETRICAL INDUCTION MACHINE Generalized model in
arbitrary reference frameElectromagnetic torquie Derivation of commonly used induction machi
model§ Stator reference frame moddRotor reference framenodel Synchronously rotating fram
model Equations in flux linkages per unit model Dynamic SimulatierSmall signal equations (¢
induction maching derivation of dq flux linkage moddl Control principles of Induction machin
Analysis under steadyate operation.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert

Text Book:
1. Dr . P. S. Bi mbhr a, AfGener al iizHEfith ediidne Khanyg
publishers (for UNIT I: Chapters 1 & 2))
2. P.CKrause, Olegqvasynczuk, Scott D. Sudhof f i An
systemso, 3rd Edi t ild,Hl,IV&\EEnhaptersr3,4,5 .6, 9, (pdrtofrl0) U

104
R2018EE



GIET MAIN CAMPUS AUTONOMOUS GUNUPUR 1 765022
Approved by AICTE, Govt. of Odisha and Affiliated to BPUT, Rourkela, Odisha

‘ ;""1 Accredited by NAAC with a CGPA of 3.28/4 atA Gradeand Accredited by NBA
R Gunupur - 765022 Dist.- Rayagada, Odisha, INDIA
www.giet.edu

Reference Book:

1. Chee Mun Ong fADynamic simul ati o noufliPEhked
Hall
2. C.V. Jones: AThe Unified Theory of EI ect

Subject Code Subject Code

,_
o|-
-
w0
r%

BELPE7043 Biomedical Instrumentation 3

Course Educational Objectives

CEOL1 | Interpret technical aspects of medicine

CEQ2| Solve Engineering Problems related to medical field

CEO3| Understand medical diagnosis and therapy

Course OutcomesUpon successful completion of this course, students should be able to:

CO1 | Define andecognize several signals which are drawn out from the human body.

CO2 | Employ quality assurance, risk assessment, and ethical issues in the context of instrum

CO3 | Examine & interpret the simulated and experimentad.dat

CO4 | Set up the students tamiliarize with various medical equipments and their technical aspeci

CO5 | Appraise independent thinking & learning for decision making in complex and unpredi

CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

COs T T2 7374151617189 101121 12 |3

Co1

CO2

COo3

CO4

CO5

NIOININO|O

NOIWINIFR|IO

Avg.

SYLLABUS

Unit i | [14HTrs]
Introduction to Bioengineering, Biochemical Engineering, Biomedical Engineering, Sourc
Biomedical Signals, Basic medical Instrumentation system, Performance requirements cdl
Instrumentation system, use of microprocessors in medical instruments, PC based medical Ins
general constraints in design of medical Instrumentation system & Regulation of Medical d
Bioelectrical Signals & Electrodes: Origin of Bioelect Signals, Electrocardiogran
Electroencephalogram, Electromyogram, Electiddsue Interface, Polarization, Skin Cont
Impedance, Motion Artifacts.

Unit - 1l [12HTrs]
Electrodes for ECG: Limb Electrode, Floating Electrodes, Propelled disposable Electrodes, Electr
EEG, Electrodes for EMG. Physiological Transducers: Introduction to Transducers, Classificg
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Transduers, Performance characteristics of Transducers, Displacement, Position and flow and
Transducers. Strain gauge pressure transducers, Thermocouples, Electrical Resistance Thermol
mister, Photovoltaic transducers, Photo emissive Cells &éBisors or Biochemical sensor
Unit 7 I [08 Hrs]
Recording Systems: Basic Recording systems, General considerations for Signaloremsd
Preamplifiers, Differential Amplifier, Isolation Amplifier, Electrostatic and Electromagnetic Couplil
AC Signals, Proper Grounding (Common Impedance Coupling)
Unit 7 IV [05 Hrs]
Transformation techniques in biomedical signals ie. Laplace transfetrangform, DFT, DTFT, STFT|
Wavelet transform, Effects of noise in biomedical instrumdittering in biomedical instruments.
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert
Text Book:

1. Hand Book of Biomedical Instrumentati@md Ed by R.S.Khandpur, Tata McGraw Hill, 2003

2. Introduction to Biomedical Engineering by Michael M. Domach, Pedestutation Inc2004
Reference Book:

1. Introduction to Biomedical equipment technology, 4e. By JOSEPH.J.CAAR& J

M.BROWN (Pearson education publication)
2. Medical Instrumentatio@application & design. 3¢ By JOHN.G.WEBSTER John Wiley & sor

publications
Subject Code Name of the Subject L T P |C |QP
BELPE7044 Advanced Control Systems 3 3 A

Course Outcomes Upon successful completion of this course, students should be able to:
CO1 | Develop mathematical models and understand the mathematical relatidregtipen the
sensitivity functions and how they govern the fundamentals in control systems.
CO2 | Design and fine tune PID controllers and understand the roles of P, | and D in feedback ¢
CO3 | Design poleassignment controller and the specific degigrcedures
CO4 | Develop statespace models
CO-PO & PSO Mapping

PROGRAMME OUTCOMES PSOs

1 |2 3 |4 |5 6 7 8 9 10 11 |12 |1 2 3

COs

CO1
CO2
CO3
CO4
Avg.

2

wlw|lw|w|w
NN RN

SYLLABUS

Unit - | [12Hrs]
State Variable Analysis & Design:
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Introduction: Concepts of State, State Variables and State Model (of continuous time system
Model of Linear Systems, State Model for Singgiput-SingleOutput Linear Systems, Linearization
the State Equation. State Models for Linear Continuoldsme Systems: StatBpace Representatiq
Using Physical Variables, Staté space Representation Using Phase Variables, Phase vg
formulations for transfer function with poles and zeros, Stagpace Representation using Canon
Variables, Derivion of Transfer Function for State Model. Diagonalization: Eigenvalues
Eigenvectors, Generalized Eigenvectors. Solution of State Equations: Properties of the State T
Matrix, Computation of State Transition Matrix, Computation by Techniquesdan the Cayley
Hami |l t on Theor em, Syl vesteros Expansi on t h
Controllability, Observability, Effect of Poleero Cancellation in Transfer Function. Pole Placemer
State Feedback, Observer Systems.

Unit 7 Il [14Hrs]

Introduction: Discrete Time Control Systems and Continuous Time Control Systems, Sampling Pr
Digital Control Systems: Sample and Hold, Analog to digital conversion, Digital to analog convers
The Ztransform: Discretdime Sigrals, The Zransform, Ztransform of Elementary function
Important properties and Theorms of thérahsform. The inverse-#ansform, ZTransform method fo
solving Difference Equations.

Z-Plane Analysis of Discrete Time Control Systems: Impulse samgliData Hold, Reconstruction ¢
Original signals from sampled signals: Sampling theorm, folding, aliasing. Pulse Transfer fu
Starred Laplace Transform of the signal involving Both ordinary and starred Laplace Transforms;
procedures for obining pulse Transfer functions, Pulse Transfer function of open loop and close
systems. Mapping between th@lane and the-plane, Stability analysis of closed loop systems in th
plane: Stability analysis by use of the Bilinear TransformatimhRouth stability critgion, Jury stabilit
Test.

Unit 7 1l [LOHrs.]
Nonlinear Systems :

Introduction :Behaviour of Non linear Systems, Investigation of nonlinear systems.
Common Physical Non Linearities: Saturation, Friction, Backlash, Relay, MultivariableNonlinearity
The Phase Plane Method: Basic Concepts, Singular Points: Nodal Point, Saddle Point, Foc
Centre or Vortex Point, Stability of Non Linear Systems: Limit Cycles, Construction of |
Trajectories: Construction by Analytical Method, Construction bgpBical Methods.

Unit i IV [8 Hrs.]

The Describing Function Method: Basic Concepts: Derivation of Describing FunctionszBeadnd
Saturaion, Relay with Deagone and Hysteresis, Backlash. Stability Analysis by Describing Functig
Method: Relay with Dead Zone, Relay with Hysteresis, Stability Analysis byfibaise Plots. Jump
Resonance. Liapunovds Stabvbbst $tAaAbal ysiysCr |
Theores, Liapunov Functions, Instability. Direct Method of Liapunové& the Linear System: Methods
constructing Liapunov functions for Non linear Systems.

Teaching Methods: Chalk& Board/ PPT/Video Lectures

Text Books:
1. DiscreteTime Control System, by K.Ogata, 2nd edition (2009), PHI.
2. Control Systems Engineering, by 1.J. Nagrath and M.Gopal., 5th Edition (2007 / ?
New Age International (P) Ltd. Publishers.
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Reference Books:

1.
2.
3.
4.

5.

Design of Feedback Control Syste8tefani,Shahian, Savant,Hostetter, 4th Ed, OxfordPress
Modern Control Systems by K.Ogata, 5th Edition (2010), PHI.

Modern Control Systems by Richard C. Dorf. And Robert, H.Bishop, 11th Edition (}
Pearson Educatioinc. Publication.
Control Systems (Principles & Design) by M.Gopal, 3rd Edition (2008), Tata Mc.Graw
Publishing Company Ltd.

Control Systems Engineering by Norman S.Nise, 4th Edition (2008), Wiley India (P) Ltd.

Subject Code Name of the Subject L T P C |QP
BELOE7051 Introduction to Robotics 3 3

A

Course Educational Objectives

CEO1

The participants will learn the basic concepts of information theory and coding,
including information, source coding, channel model, channel capacity, cltaaigj
and so on.

CEO2

The main purpose of this course is to help students to complete the understandin
wireless communication system with other advanced courses in wireless
communication.

Course Outcomes Upon successful completion of this cowsstudents should be able to:

CO1 | Familiar with the history, concept development and key components of robotics technolo

CO2 | Familiar with various robot sensors and their perception principles that enable acahalyse
their environmentieason and take appropriate actions toward the given goal.

CO3 | Understand and able to analyse and solve problems in spatial coordinate representation
spatial transformation, robot locomotion design, kinematistion control, localization and
mapping, navigation and path planning.

CO4 | Apply and demonstrate the learned knowledge and skills in practical robotics laboratorieg
experiments.

CO5 | Design and implement a robotic project on a physical mobile robot platform, with tasks
involving project specification, algorithm desigspftware programming, simulation and
modelling, control and obstacle avoidance in a complex and interactive environment.

CO6 | Enhancing communication skills through project report and seminar presentation.

CO-PO & PSO Mapping
COs PROGRAMME OUTCOMES PSOs
1 2 |3 |4 |5 6 7 8 9 10 11 (12 |1 2 3

CO1 2 2

CO2 3 2

CO3 2 2

CcO4 2 2

CO5 2 2

108

R2018EE






