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Guru Nanak Dev Engineering College, Ludhiana
An Autonomons College ander UGC Act 1956
B.Tech 3" Year (Electrical Engineering)

Course Code: CEEL13
Course Title; Power Sysiem Analysis and Siability

Programme: B.Tech (EE) 31 P2 Credins: 5

Semester; b TheoryiPractical: ' Teaching Howurs: 43(L+15(T3NF) =
Integrated | 90 hirs

Total Max, Marks: 150 Continwous  Assessment | End  Semester  Examination (ESE)
{CA) Marks: 90 Marks: &0

Minimum Percentage of Nomerical | Design ( Programming Problems in ESE: 405

Duration of End Semester Examination (ESE): 3 hours

Course Type: Professional Core Course

Prerequisites (if any): CEEL(9
Additional Material Allowed in ESE: Non-Programmable Scientific Calculator

On completion of the course, the student will have the ability to:

O Conrse Outeomes

performance under steady state.

1 Apply transmission line and network modelling techniques e evaluate power sysiem

5 Analvze balanced and unbalanced fault conditions using symmetrical components.

3 Evaluate power systemn stability wnder disturbances using the swimg equation and Equal Area

rrjte..im. L e —— — — s el "l i . i et e . B i W T e
4 Understand frequency and wvoltage control mechanisms for ALFC and reéactive power
COMPEnEation.

control actions.

5 Outling the power sysiem securily assessment using meniforing, contingency analysis, and

A Demonstrate power system analvsis and stability studies using software and simulation 1ools.

Conterts

Part-A
Umit=1 Load Flow Analysis D91 hrs
Review of the structure of an interconnected power system, per-unit system: definition, advantages,
selection of base quantities, base conversion and reactance diggram of power system. Formation of
bus sdmitmance matrix, bus classification, real and reactive power halance equations, methods of load
flow analvsis: Gauss-Seidel, Newton-Raphson and Fast Deconpled. Load flow solution, comparison
of load flow methods, computational 1szues in larpe=scale power svatems.
Unit-I1 Fanlt Analysis 10(L) hrs
MNeed for Muult analysis and short-circuil studies, formation of bus impedance matrix using the building
algorithm method. Amnalysis of balanced three-phase faults using Thevenin theorem and Z-bus
methods, fault level {shom-circuit MYA)Y, and circiil breaker rafing. Symimetrica]l components and
sequence quantities, modelling of power system clements and sequence impedances, formation of
sequence networks for transformer connections, single line-to-ground (L-G), line-to-line (L-L), doubie
line-to-ground (L-L-0) faulis vsing symmetncal component anilysis,

H.0.0. W
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Guru Nanak Dev Engineering College, Ludhiana

An Aufonomons College under UGC Act 1956
B.Tech 3" Year (Electrical Engineering)

Part-B

Unit-111 Power System Stability 09{L) hrs
Concept and classitication, swing equation for synchronous machine connected to infinite bus (SMIB)
system, power-angle curve and steady-state stability limit, transiem stability and loss of synchromsm
due to faults, Equal Area Criterion, critical clearing angle and critical clearing time. Numerical
solution of the swing cquation using point-by-peint and Euler's methods. Power system stability
improvement methods.

Unit-IV Frequency and Yoltage Control 09(L) hrs
Governor and turbine modelling, load-frequency dependence and droop characteristics. Block diagram
of Automatic load frequency Control of single-area and two-area svstems, Area Control Error,
Reactive power control and valtage regulation, excitation system and Automatic Voltage Regulator
(AVR), voliage control devices including tap-changing transformers, SVC and STATCOM.

Linit-¥ Power System Security 08(L) hrs
Energy Control Centre functions, monitoring and control, Phasor Measurement Units (PML) and
Wide-Area Measurement Systems (WAMS), stile estimabion, operating states {(Mormal, Alert,
Emergency, Extremis), contingency analysis and N-1 criterion, preventive control actions, emergency
control actions imcluding load shedding and islanding, system restaration basics.

Turavial fowwrs will be used for practice sessions for designinumerical problems/programming/case-
studies efe, fas the case may he)

Laboratory Work:

Experiment | Experiment Title
Mo,

| ]II'I:I'II]I;E!'.I;TI ta mu_ﬂ;r:mu-licﬂL programmmg and software tools for power system stdies such as |
MiPower, MATLAB/Simulink, ETAP, Power'World, PED\D elc.

2 To develop singhe line diagram of a power system using o mt'h'rm I:uul

Use of softwane tools for formation of Bus Admittance Matrix (Y-bus),

Usc of softwan: tools for formation of Bus Impedance Manx (Z£-bus) using the building
algorithm method.

dn | Led

Lise of software tools for load-Tow anislysis using the Gauss-Seidel method,

Uise of epfiware tools for lond-flow analysis using the Mewiton-Raphson method,

LUise of software tools for symunetrical {three-phase) fault analysis,

Use of software tools for unsymmetrical fault analysis (L-Gi, L-L and L-L-G faults).

o oo | |

Use of software tools for Automatic Load Frequency Control (ALFC) of a single-area system,
with and without a P1 controlber.

10 Usc of software toals for transient stability studies using the swing equation and the Equal Area
Criterion.

Il Lse of software tools for contingency amalysis (M= security analysis).

12 Use of software tools for voltage profile improvement using reactive power compensation and
tap-changing transformer.

. Fat
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Guru Nanak Dev Engineering College, Ludhiana

An Antomomaus College under UGC Act 1956
B.Tech 3 Year (Electrical Engineering)

K Use of software twols for power system securily assessmenl using monitoring and  state
ealimation comcepts. e

14 Use of software tools for distributed generatson placement and 1ts impact on voltage profile and
svalem losses.

15 Visit fo load dispatch centre’ relevant industry.

Reference Material: Munual Available in lah

Mini Project: Students shall develop software/simulation based relevant project on standard 1EEE
Bus Svstems.

Text Books:
1. L Y Gramger and W, D, Stevenson, “Power System Analysis”, MoeGraw Hill Education, 1994,
2 D. P. Kothari and I J. Nagrath, “Modermn Power System Analysis”, MeGraw Hill Education,
2003,
1. H. Saadat, “Power System Analy=is”, McGraw Hill Education, 2010.
4. AR, Bergenand V. Vittal, “Power Svstem Analysiz”, Pearson Education Ine., 1999,

Reference Books:

I. 0. L Elgerd. “Electnc Energy Systems Theory: An Introduction”, MoGraw Hill Education,
1995,

L. P. Kundur, "Power System Stability and Control”, McGraw Hill Education, 1994,

3. P. M. Anderson and A. A, Fouad, “Power System Control and Stability”, Wiley IEEE Press,
2003,

4. AL Wood and B. F. Wollenberg, “Power Generation, Operation and Control”, Wiley India,
2013.

Online Learning Materials:
. hops:/cemkolaghat.in/study maiPC-EES2_Powert 208 vstem b2 0Anal ysis.pdf

Accessed on Jan 27, 2026
2. httpsYannamalammiversity. acon'studport/download engglee resources IS PCHD2 Wa20Power® ol

Syetem i 20Analyss e 20V M 205em % 20BESN ZNEL E ). pdf Accessed on Jan 27, 2026
3. https:‘mreet.com/downloads/digital_notes EEEPOWER20SYSTEM20ANALYSIS%2I0NOT
ES.pdf Accessed on Jan 27, 2026
4. hiips://nptelac.in‘courses’1 17105140 Accessed on Jan 27, 2026
5. hops:www youtube.com/watch™v=rEyEINxKEvE Accessed on Jan 27, 2026
6. hetps:/farchive npiel.ac.in‘content/storagel/courses/ 1 08 10405 1 /chapter 474 15 himl
Accessed on Jan 27, 2026
7. hitps:www voutabe. com/watch?v=FTSKfLjhI%) Accessed on Jan 27, 2026

Supplementary SWAYAM Course:

Sr. Course Name Instructor | Host LRL
M, Imstitute
I Power System | Prof. ur hitps://nptelac.in‘courses/ 17105140
Analvsis Debapriva | Kharagpur
[Tas
H.0.D ,Y/‘
Iafd Degtt. of L.-_L ral Engineering
« G.N.D. Endfiralrire C "

! Welierra Cudap- 20040
Ludhiana-141 0




Guru Nanak Dev Engineering College, Ludhiana
An Avtenomous Collepe under UGC Act 19856
B.Tech 3™ Year (Electrical Engineering)

2 Power  System | Prof. 1T https.//nptel.ac.an/courses’ 1 08 105067
Analysis AK.Sinha | Kharagpur

k| | Computer Aided | Prof. 0T hitps:/‘nptel ac.in‘courses/ 108107127

. Power System Biswarup Roorkee

Analysis Dhas g |

4 Power System | Dr. ML T Delhi | hitps://nptel.ac.in‘courses’ |08 | 02080
Dymamics Kothan

5 Power System | Prof. nr hitpa:/farww. voutube com/watch?v=e¢26wrVEzdIM
Stability Debapriva | Khamgpur

ks

& MATLAB . Niket T Madras | hitps:/mprelac.in‘courses/ 103 106118
Programmirng Kaizare
for  Mumencal
Computation

Experiments to be performed through Virtual Labs:

Sr. No. | Experiment Name . Experiment Link(s)

1 To form the ¥ -Bus matrix for power flow studies ? hitps://pald-i 'rrr.v]ah:-:.Fl&.in-'rapa‘g."ntls-ma-trin*
n power Systems.

2 power flow analvses wsig gauss-seidel method hitps://ps2-iitr.v]abs e in/cap/gauss-seadel-

= powerflow/
3 Power Flow Analysis using Newton-Raphson | hitps:/ps2-iitr.viabs. ac. in/exp/newton-
| Method ruphson-powerflon!

4 To perform the power flow analysis using the hitps://ps2-iitr.vlabs_ac. in'exp/fast-decoupled-
Fast Decoupled method powerflow/

3 Transicnt Stability Analysis for Single Machine | https;//ps2-irtr.vlahs ac, in/cxp/smib-transient-
Infinite Bus (SMIB) System stability/

i Load Frequency Control: Droop Control and hitps:/ipad-i itr.vlabs_ae.in/exp/load-frequency-
Power Sharing control/

dafd

H.0.D.
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech. 3" Year (Electrical Engineering Department)

Subject Code: CEELT4
Subject Mame: Embedded Systems

Programme; B.Tech L:3T:1P:2 Credifs: 5

{EE)

Semester: b Theory/Praciical: Teaching Howrs: 45(L}=15(THMNP) = 50

L - Intcgrated hrs

Total Max, Marks: 150 | Continuous Assessment (CA) End Semester Examination ({ESE)
Marks: ?: Marks: &0

Minimum Fercentage of Numerical / Design / Programming Problems in ESE: 3076

Duration of End Semester Examination (ESE): 3 hours

Coorse Type: Professional Core Course

Prerequisites: CEE 105, CEEL02
Additional Material allowed in ESE: Non-Programmahle Scientific Calculator

O the completion of course, the student will have the ability fo:

Ci | Cowrse Dutcomes (C0)

maodern embedded platforms

J-d

(Arduino/ESPIZ)

I, | Understand fundamentals of microprocessors and microcontrollers and compare B085, B051 and

Eipl&in archiiecture and working of 8051 microcontroller  and modem  microcontraliers

3. | Develop programs in Assembly and C for 8051 and Embedded C for modern platforms

4, | Perform anthmetic, logical and data manipulation operations in embedded syvstems

5. | Interface peripherals and implement tmers, interrupts and serial communication protocols

6. | Design and develop real-time embedded applications using sensors; actuators and communication

interfaces —— -
CONTENTS
PART-A

Unii-I Fundamentals of Microprocessors and Embedded Systems O8(L) hrs

Digital computers, general architecture, important terminelogies. intermal working of computer.
Microprocessor /s microcontroller. Embedded systems overview and applications. Instruction seis and
programming languages. Overiew of 8-bit and 32-bit architectures.

Unit-11 The 8051 Microcontroller Architeciure O7(L) hrs

BT hardware architecture, pin disgram, 10 ports and cireuits, Memory orgamzation (RAMMPROMY, stack
and stack pomnter, Block diagram of 8051, Header circuit and ervstal oscillator. Introdoction to HEX file.

Lnit-3 Programming Concepts and Instruction Sot O7(L) hrs
Assembly language programmimg, program counter, directives, PSW romister and flags. Addressing modes
Anthmetic, logical and compare instructions. Jump, loop and call mstructions. Data representation (BCD,
ASCI. Data serialization and basic application programs.

|
Deptt. o Lf*‘:{!l\n:* Erninee
2.M.D. Enginedring
L|__r!|- a1 i



Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech, 3" Year (Electrical Engineering Department)
PART-B

Unit-1¥ Embedded C Programming (8851 & Arduino) B(L) hrs
Embedded C basics, data types, delay generation, [0 programming. Logic and data conversion progrims.
Introduction to Arduino programming environment, GPIO programming, digital and analog 10,

Unit=-¥ Timers, Communication and Interrupts 08{L) hrs
Timers and counters in 8051 and Arduino. Timer modes and delay generation. Seral communication basics
(UART). Introduction to communication protocals: LART, 12C and SPL Interrupt programming (timer and
external interrupts), Basics of real-time systems.

Unit-V1 Interfacing and Applications 0&{L} hirs
Interfacing of LED, LCT, keyboard, ADC, DAC, sensors and motors. Stepper and DIC motor control.
Intraduction 1o [oT systems using ESP32/Arduino (sensor data acquisition and transmission). Mini project
development.

Tutrial hours will be used for practice sessions for design/numerical problems programming/case-
stecdlles, ere, fuy fhe case meay Gel.

Laboratory Wark:

Experiment No. | Experiment Title

I Familiarzzation with Bk 1 microcontroller training board and demonstration of writing and
exccuting a program on KEIL sofiware compiler.

2 Write n program fo perform different anthmetic operations on two numbers lyving at two
memory [ocations and display the resull on KEIL software [DE.

3 Write a program to demonstrate different addressing modes m micrecontroller

4 Understanding and making the beader circoit of B051 microcontroller. Demonstration of

converting program written in assembly, C to HEX file and barning the same on 8051 IC.
5 Write a program to dem:rnstratejm:p;.-[-nn-p and call instruction in micrecontroller.

Fy Write a program to converl Binary (hex) to ASCI conversion,

5 Wrile & program to interfoce LED(s) with 3051 microcontroller and make different pattems.
.

)

Wrile s program to interfoce relay with 8051 microcontrollers
Wrile a program (o gencrate a square wave of different duty cyeles (PWM technique).

I Irterficing of T-segment display with 8051 microcontroller and display numbers 0-9 wit

i1 Write a program in C o demonsirate the concept of time-based fregquency generation.

12 Interfacing of 16 x 2LCD display with B0 1 microcontrollers,

13 Interfacing of Matrix keyboard with 8051 microcontrollers,

14 Wrile a C program 1o demonsirate the concepl of interrupis and serial communicalion.

15 Intertacang of 1L} pot with ADC and 8051 muicrocontroller and display proporfionate volinge
depending in the position of wiper on pot on 16 x 2 LCD dizplay,

16 Interfacing of LM-15 temperamre sensor with B051 microcontroller and display the
tempersture on 16 x 2 LCD display,

17 Interfacing of Stwepper and DC motor with 3031 microcontroller and perform different
operations like a) Forwand Motion b) Reverse Mation ¢) Speed and Position control.

I8 To farmbanze stsdents with the Arduine development environment and basic GPIO

el T e = e e

HOD. | g
Deptt. of ' 4%rical Engineerin:
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Guru Nanak Dev Engineering College, Ludhiana
An Antonomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering Department)

the LED hased on the state of the pash button.

19 To understand and implement [2C communication protocol by interfacing a sensor or LCD
module with a microcontroller, and to develop a program for transmitting and receiving data
using 120,

m To study the SPI communication protocal by establishing communication between master

and slave devices, and 10 develop o program for data exchange using SP1 interface.

ol | To explore wirgless communication using ESP32 by connecting it to a Wi-Fi network and

transmitiing sensor of user data to & remote SyStem of Server.

2 To design a basic loT system by acquiring data from a sensor using a microcontroller and

| displaying cr transmitting the data 1o a cloud platform or serial interface for monitoring.

Reference Material: Manuoal Available in lob

Mini Project: Students shall develop software/simulation” hardware project based on above expeniments

Text Books:

K.l. Ayala, The 8051 Microcomtroller Architectre, Programming and Applications, Penram
International Publishing (India) Pvt, Lid, 2007

2. MAL Mazidi, The 3031 Microcontroller and Embedded System, Pearson Education, 2005,
1, ) Uffenbeck, Microcomputers and Microprocessers (PHI, 3nd Edition)
4. R. Kemal, Embedded Svstems: Archiecture, Programoming and Design, MeCiraw Hill Education,
2007,
5. 5. Monk, Programming Arduino Getting Started with Sketches, 2nd Edition, M Graw Hill,
Reference Books:
I, M. Margolis, Arduine Cookbook: Recipes o Begin, Expand and Enhance your projects, 3rd
Edition, 20240.
2, FNahid and T. Chvargis, Embedded System Design: A Unihed Hardware/Soliware Introduchon,
Wiley India, 2006,
3, DLE. Simon, An Embedded Software Primer, Pearson Education, 200,
Omling learning material:
. https:/books poogle.coinbooks about Microproceszor_and Microcontroller. heml7id=%W¢f
CwAAQBA ) &redir esc=y Accessed on March 18, 2026
2, https://books googhe.co,in/books/about/Microprocessors_and_Microcontroller htmi?id =00y Gyd Nhy
mMC. Accessed on March 18, 2026

%

4,

hittps o fwww. freebook centre. net' Electromes MacroProcessors - Books, html

Accessed on March 18, 2026
hitps://books.google.co.inbooks/ about MICROPROCESSORS AND MICROCONTROLLERS himl
Tid=viEaDA AAQBARKredir_esc=y. Accessed on March 18 2026

Supplementary SWAY AM Course: t& [E‘/
DE. I B _l| 15 Ranr,

G:N.D. Engireerinn
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Guru Nanak Dev Engineering College, Ludhiana
An Autonemous College under UGC Act 1956

B.Tech. 3" Year (Electrical Engineering Department)

Sr. | Course Name Instructar | Host LRL
Mo, Institute
1 Microprocessors | Microproce | 1T https://onlinecourses.nptel.ac.innoc22_eel2previe
And ssors And | Kharagpur | w
Microconirolless | Microconir
ollers
2 Introduction  to | Prof. Metaji Ittps:/onlingcourses nptel ac.in'necdf_gsd Jiprevie
Embedded Dhananjay | Subhas W
Svetem Desipn | V. Gadre, Liniversity
Prof. Badn | of
Subudhi Technalogy
‘ LT
Jammu

Experiments to be performed through Virtual Lahs:

&r. Mo,

Experiment Mame

Experiment Linkis) - 3

To Program a binary Counter Using 8051
Mircrocontroller,

hitps://esd-iitr.viabs.ac in‘exp/binary-counter- 1
8051/

Pad

To Implement an Up/Down Counter Using Two
Creneral Porpose 10 Pins as Control Inputs

https-esd-ntr viabs.ac an‘exp/up-down-

counter-s051/

! To Interface a DAC (Digital-to-Analog https:fesd-itrvinbs.oc infexp/dac-interface-
- Converter) with 8051 Microcontroller and HOS1/
| Generating a Ramp Waveform. b, B
4 | To Implerment an UpDown Counter Using One | httpa-//exd-titr.viabs. ac inexp/up-down-
Interrupt Pin as a Control Pin, counter-8051/
5 To Interface an ADC (Analog-to-Dhigital hitps./esd-iitr viabs.ac.in‘exp/ade-interface-
Converter) with the 8051 nucrocontrolber and BOS1/
display the digital output on two 7-segment
disphivs.
[ To Implement a 8-bit Preudo Noise (PN) hittps-/fesd-itr. viabs ac.infexp/pn-sequence-

Begquence Generator based on 8051
macrocoatroller.,

generator-$051/

I .':l'.l:l. Ih
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Guru Nanak Dev Engineering College, Ludhiana
An Antsnomous College under UG Act 1956
B.Tech, 3™ Year (Electrical Engineering)

Course Code: EEE103
Course Title: Power Generation Technologies

Programme: B.Tech. |L:3T:1P:0 Credits: 4
(Electrical Engineering) P P [T
| Semester: 6 Theary/Practical: Theory Teaching Hours: 45(L) = 45 hrs + 15(T)
=i} hrs )
Total Max. Marks: 100 Continuous  Assessment | End  Semester  Examination (ESE)
(CA) Marks: 40 Marks: 60

Minimum Percentage of Numerical / Design / Prngrln:lﬂjn-g Problems In-ESE 0% |

Course Type: Professicnal Elective Course |

Prevequisites (0 any): ESC101
Additional Material Allowed in ESE: Non-Programmable Scientific Calcolator

On completion of the course, the student will have the ahility to:
CO# Course Ouicomes

| Identify the components and nperatmnal features of stcam generators, condensers, sieam
noezles, and sieam turhines used in thermal power plants.
2 Analyze the thermodynamic c}r:h:-s of steam power plants including Rankine, regencrative,
reheai—regencrative, and binary vapour cycles.
| 3 Classify hvdroeleciric power plants and select approprate water turhines based on plant
requirements.
4 Interpret the principles of nuclear energy generation and the ﬁumlunmg of nuclear reactors
and azsociated safery sysiems,
5 Compare the performance and operational characteristics of gas turbine and diesel power
[plants.
6 | Evaluate the combined operation of power plants and assess pollution control methods in
| power generalion systems.

Contenis
Part-A
Unit-1 Steam Generators, Condensers and Turbines 09 (L) hrs

Classification of steam penerators, sclection, operation of locomotive, Babeock Wilcox, Cochran
hoilers, Types of condensers, effect of air in condensers. Dalton’s law of partial pressure, cooling water
calculations, steam nozzles, types of steam turbine efficiencies, compounding, governing and control.
Unit-11 Steam power Plant ¥ (L} hrs
Classification, Operation, Descrniption of Rankin ¢yele, Regenerative cycle, Reheal-Regenerative
Cyele, Binary Vapour Cyele, Selection of plant site and its layout, coal handling system, combustion
system, Fluidised bed combustion, Ash handling, Feed pumps, Heat exchangers, Econormzers, Super
heaters, Reheaters, Air preheaters, Feed witer heaters, Evaporators.

Unit-I11 Hydro-Electric Power Plant 05 (1) hrs

[ lassification of hydro plants, Selection of water turbines for hydro power plant, Automatic and
remote control of hydro-station, layoul of hydro power plant

1.0.D. ,{
Deptt. of '-l::fri | Engingeris

G.N.D. Eng
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous Collepe under UG Act 1956
B.Tech. 3 Year (Electrical Engineering)

Part-B

Unit-1V Nuclear Power Plants 07 (L} hrs
Nuclear physics, Binding energy. Radioactive decay. Fertile material, Mass defect, nuclear reactions
type and application, Generation of nuclear energy by fission, nuclear reactors, Site selections, safely
measures, plant layoul, Fusion reaction, Future of nuclear power.

Unit =V Gas Turbine and Diesel Power Flanis 0% (L) hrs
Elements of gas turhines. Open and closed cyeles for gas turbines, Performance terms, Thermal
refinement Lo gas turbines cvcle, Plant layout, applications, gas turbines Cycle calculations,
Classifications of IC Engines and their performance, Four stroke and two stroke diesel engines,
combustion phenomenon; Essential components, Celane number, knocking, super charging, operation
and layout of diesel power plant

Unit-6 Combined Operation of Different Power Plants and Pollution Control 06 (L) hrs
Advantages of combined operation of plants, load division between power stations, coordination of
different types of Power Plants. Pollution from thermal & nuclear plants, Particulate emission and
control, electrostatic precipitator, solid wasie disposal,

Tutorial hours will be used for practice sessions for design/mumerical problems/programming/case-
shisdiex e, [as the case may bel,

Text Books:
1. Chakrabarti A., M.L. Som, P.VY. Gupta and U5, Bhatanagar, A Textbook on Power Sysiem
Engineering, Dhanpat Rai & Co, 2011,
M.M. EI-Wakit, Power Plant Engincering, McGraw Hill, USA, 1984,
RK. Rajput, Power Plant Engmeering, Luxmi Publications, 2015
P.C. Sharma, Power Plani Engineering, Kataria & Sons, 2010,
B.G.A. Skrowzki and W.A. Vapot, Power Station Engineering and Economy, Tata MeGraw-
Hill, 2008,
Heferences Books:
P.K. Nag, Power Plant Engineering, Tata McGraw-Hill Education, 2014,
R K. Hegde, Power Plant Engineening, Pearson Education India, 2015,
M.E.Gupta, Power Plant Engineering, PHI Leaming Pvi. Lid, 2012
F. Zabihian, Power Plant Engincering, CRC Press [ Routledge, 2013,
(3. K. Vijsvaraghavan and R Rmappan, Power Plant Engineenng, Lakshm Publications, 2014,
T, Deb, Power Plani Engineering {Electrical Power Generation and Power Station Practice},
Bhavya Books, 2013,
Online Learning Material:
1. httpsi/mrcet.com/downloads/B tech%e20Digital%20Lecturebel Onotes/B. Tech 200V % 20°Y ear
ta201%20Semester Tower¥a 2 0Plant®u20Engineering®: 20D gital a2 0Material pdf
Accessed on March 08,2026,
2. hitps:/'vemu.org/uploads/lecture notesD6 07 _2021_ | 883044261 pdt
Agcessed on March D8 2026
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Guru Nanak Dev Engineering College, Ludhiana

A Aptonomons College ander UG Act 1956
B.Tech. 3" Year (Electrical Engineering)

Supplementary SWAYAM Courses:

5r.
Mo | Course Name Instructor I Hia URL
mstitute

I l"uwer H’F‘“' Prof. Ravi HT Pocdkee hnps:J'-"un1.im:f:4:mrs-e5.npw!-nc.iw'm¢25_m
Engineening Kumar | el ] Vpreview
Power Plant o 33 ' i i

| e ::;l’.hlrmjan T Guwahati :;'szj.r-Ti::&mm.nm:i.m.mmﬁ_m
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Guru Nanak Dev Engineering College, Ludhiana

An Autonomous College under UGC Act 1956
B.Tech. 3rd Year (Electrical Engineering Department)

Course Code: EEE106
Course Title: Optimization Techniques

—— e

| Programme:  B.Tech. |L:2T:1P:2 Credits: 4
| (EE) |
| Semester: 6 Theory/Practical: Teaching Hours: 30(L)+15(T) +30 (Lab) |
S Integrated | =T75hrs )
. Total Max. Marks: 150 Continuous  Assessment | End Semester Examination (ESE) |
b (CA) Marks: 90 Marks: 60 ,

| Minimum Percentage of Numerical / Design / Programming Problems in ESE: 30% |
! Duration of End Semester Examination (ESE): 3 hours @
| Course Type: Professional Elective Course |

Prerequisites (if any): NIL
Additional Material Allowed in ESE: Non-Programmable Scientific Calculator

On completion of the course, the student will have the ability to:

| CO# Course Outcomes
I Comprehend the techniques and applications of Engineering optimization.
2 Apply basic concepts of mathematics to formulate an optimization problem.
| 3 Analyze characteristics of a general linear programming problem.
' 4 Examine various methods of solving the unconstrained minimization problem.
L9 Formulate non-linear optimization problems and analyze their solutions using
: appropriate optimization techniques.
6 Acquire the skill of using optimization tools.
Contents
Part-A
Unit-1 Introduction to Optimization 06(L) hrs

Statement of an Optimization problem, Optimal Problem formulation, Classification of Optimization
problem, Optimum design concepts, Definition of Global and Local optima, Optimality criteria,
overview of applications of Optimization.

Unit-2 Linear programming 06(L) hrs

Standard form of linear programming, geometry of linear programming problems, solution of a system
of linear simultaneous equations, pivotal production of general systems of equations, simplex
algorithms, revised simpler methods, duality in linear programming.

Part-B

Unit-3 Non-Linear programming 12(L) hrs

Optimization algorithms for solving unconstrained optimization problems using Gradient based
methods: Cauchy’s steepest descent method, Newton’s method, Conjugate gradient method.
Optimization algorithms for solving constrained optimization problems: direct methods, penalty
function methods, steepest descent method, Engineering applications of unconstrained and colfsprdined
algorithms.
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech. 3rd Year (Electrical Engineering Department)

Unit-4 Overview of modern and Al-based optimization methods 06(L) hrs

Ge11e}ic Algorithms, Simulated Annealing, Ant Colony Optimization, Tabu Search, Neural Network
and Fuzzy-based Optimization

Tutorial hours will be used for practice sessions for design/numerical problems/programming/case-
studies, etc. (as the case may be).

Laboratory Work:

[ Experiment Experiment Title |
No. !

1 Familiarization with optimization tools: MATLAB, MATPOWER, AMPL, GAMS, and |
Python environments. !
Installation, interface study, and execution of basic commands using optimization tools.

3 To write simple scripts/functions by using optimization tools and handling vectors,

!
1

matrices, and I/O operations.
4 To Handle vectors, matrices and input-output operation by using optimization tools.
5 To formulate and solve LPP by using optimization tools.
6 To formulate and solve NLP by using optimization tools. B
7 To formulate and solve Economic Dispatch (ED) without transmission losses. 1
8 To formulate and solve Economic Dispatch (ED) with transmission losses
i 9 To formulate and solve Unit Commitment (UC) problem.
- 10 To formulate and solve DC Optimal Power Flow (DCOPF)
| 11 To formulate and solve AC Optimal Power Flow (ACOPF).
| 12 Solution of unconstrained optimization problems using Newton’s method. |
f 13 Implementation and comparison of gradient-based optimization methods for convergence
’ analysis. 3
L 14 To formulate and solve electricity scheduling problem.
i 15 To formulate and solve electricity Demand »Response optimization problem.

Reference Material: Manual Available in lab

Mini Project: Students shall develop software/simulation based relevant project on standard IEEE Bus
Systems.

Text Books .
I. S.S. Rao, "Engineering Optimization: Theory and Practice", New Age International Pvt. Ltd,,
New Delhi, 2000.

2. G. Hadley, "Linear programming", Narosa Publishing House, New Delhi, 1990.

H.A. Taha, "Operations Research: An Introduction", 5th Edition, Macmillan, New York, 1992.

4. K. Deb, "Optimization for Engineering Design Algorithms and Examples", Prentice- 1 of
India Pvt. Ltd., New Delhi, 1995.
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Guru Nanak Dev Engineering College, L.udhiana
An Autonomous College under UGC Act 1956
B.Tech. 3rd Year (Electrical Engineering Department)

Reference Books
I. K. Srinivasa Raju and D. Nagesh Kumar, "Multicriterion Analysis in Engineering and
Tz\doanagement", PHI Learning Pvt. Ltd., New Delhi, India, [SBN 978-81-203-3976-7, pp.288,
10.
2. J. Arora, “Introduction to Optimization Design”, Elsevier Academic Press, New Delhi, 2004
3. R. Saravanan, “Manufacturing Optimization through Intelligent Techniques”, Taylor & Francis
(CRC Press) — 2006

Online Learning Materials:

1) https://www.iitg.ac.in/tkbc/CE602/ce602_2024.htm  Accessed on February 10, 2026
2) https://www.ieor.iitb.ac.in/files/optimization-notes.pdf ~ Accessed on February 10, 2026

Supplementary SWAYAM Courses

Sr. | Course Instructor(s) Host URL

No. | Name Institute
H 1 Optimization | Dr. D. 11T https://nptel.ac.in/courses/111105039 T
| 5 Chakraborty and | Kharagpur [
| Prof. A.
! Goswami ;
3 Optimization | p. e {7, IIT https://onlinecourses.nptel.ac.in/noc24_eeI22/preview I
; Theory and -
! Algorithms Khankhoje Madras

| A ;

H.0.D. M.u\
Deptt. of Electrical Er jineering”

. G.N.D. Enginee;ing Cuilege,
Ludhiana-141 006,

30f3
o Loena Cade- 2024



Guru Nanak Dev Engineering College, Ludhiana

An Autonomous College under UGC Act 1956
B.Tech. 3™ Year (Electrical Engineering)

Course Code: EEE 107
Course Title: Computer Aided Electrical Machine r:':eslgn

' Programme: B Tech. (EE) 1:2 Tl P2 Credits: 4
Semester: & Theorv/Practical: Integrated | Teaching Howrs: 30(L1+15(T) +30
{Lab) =75 hrs
Total Max. Marks: 150 Continwons Assessment End Semester Examination (ESE)
(CA) Marks; 90 Marks: 60

Minimum Percentage of Numerical/Design/ Programming Problems in ESE: 60%

Duration of End Semester Examination (ESE): 3 Hours

Course Type: Professional Elective Course

Prerequisite : CEEING, CEE106

Additional Material Allowed in ESE: Non-Programmable Scientific Calculator

On Completion of the Course, the students will have the ability to:

OO Cowrse (hatcomes (C0)

I Study the structure and operating characteristics of electrical machines.

2 Analyze electrical, magnetic, and thermal loading effects in electrical machines

3. Apply electrical machine design principles o develop a basic machine d::ﬂgn

4 | Design the dimensions and various parameters related to Transformer, Inducticn

maotor and Synchronous motor.

5. Evaluate traditional design limitations and apply optimization techniques,

&, ,.'I.,pp-l"_-,r-a suﬂ.'l.l.'.a:r;:.--tml for computations required in electrical machine -Iiﬂq-!j:!ﬂ
Contents:

Pari-A

Unit-I Introduction 07 {Lyhrs

Major consideratsons in electrical machine design, electrical engineering materials, space factor, choice
of specific electrical and magnetic loading, Thermal considerations, heat flow, temperature rise and
machine rating, Introduction to design software.

Unit-11 Transformers 0% (L) hrs
Rating and size of a single- and three-phase wansformers, Design overall dimensions, window space
factor, operating characteristics, regulation. no load current, temperature rise in transformers, design of
cooling tank, methods for cooling of transformers,
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech. 3" Year (Electrical Engineering)

Pari-B

Unit-1Il Induction Motors 07 (L) hrs
wize and rating of three phase induction motor, main dimensions, length of wir gap, rules for selecting
rotor slots of squirre] cage machines, design of rotor bars & slots, design of end nngs, design of wound
rotor, Magnetic leaksge reactance, magnetizing current and short circuit current calculations,

LUnit-1V Synchronous Machines 08 (L) hrs
Sizing of a synchronous machine, main dimensions, design of salient pole machines, Short Circuit Ratio
{SCR), estimation of wir gap length, design of rotor, design of damper winding, determination of full
load field MMF, design of field winding, design of turbe alicmators,

Twtorial  hours  will  be wsed for practice sessions for  design/numerical
problems/programming/case-studies ete. {as the case may be),

Laboratory Work:

ﬁ:;ﬂaﬂmeﬂ Experiment Title
o
1 Introduction to mathematical programming and software toels for electrical machine design such
as MATLAB/Simulink/ AUTOCAD. _
2 Study of CAD-based d&mgnl-m-kﬂm for electnical machines using software tools.
3 Basic MATLAB programming for electrical machine design caleulations.
4 Design of single-phase transformer using MATLAB AUTOCAD.
3 Calculation of transformer core dimensions and winding parameters using software tools.
fh Calculation of transformer bosses {core loss and copper loss) using software tools,
7 | Thermal analysis of ransformer using similation software.
8 | Armature winding design and analysis of DC machine using software tools.
9 . Diesign of three-phase induction motor using MATLABAUTOCAD.
1t | Stator and rotor slot |:|:5|En of induction mutos using softwire i tnols.
I I | Calculation of torque-slip c :hm:ttmhcaﬂd'miz:mn mOtor using MATLAB,
12 1 Design of synchronous generator parameters using MATLAB/ AUTOCAD.
i 13 hl:ld winding and armature EE?‘E._,'E!'_'F"W1“ mEu:h:lru: usmg softwarc tools.
14 Calculation :_'rt'eﬂ'mem and losses of induction motor l.mng software tools.
15 | Introduction o finite element method {FEM) in electrical machine design using software tools.

Reference Material: Manual Available in lab
Mini Project: Students shall develop software/simulation bazed relevant project,

Texthooks: f
1. A, K. Sawhney, “A Course in Electrical Maching Design”, Dhanpat Rai and Séns, 1970, N
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech. 3 Year (Electrical Engineering)

2. M.G. Say, “Theory & Performance & Design of A.C. Machines™, ELBS London, 2002,
3. 5. K. Sen, "Principles of Electrical Machine Design with computer programmes”, Oxford and IBH
Publishing. 2006

Reference Books:

1. K. L. Narang, "A Textbook of Electrical Engineering Drawings”, Satya Prakashan, 1969,

2. A. Shamrmugasundaram, G. Gangadharan and R. Palani, “Electrical Machine Design Data Book™,
Mew Apge Intemationsl, 1979

1K M.V Munhy, "Computer Aided Dezign of Electrical Machines”, B.5. Publicabions, 2008,

Daline learning material:

1. hups:/fwww worldeat.org'search 'g=su%3 A Electricmachinery+ Design+and +construction. &qt=
hot _subject Aceessed on March 08 2026,

I-hﬂ]:ls:.f.f“w.-:hrngg.ul.:-in-‘e&ﬁ"I4%2UCQMPUFER%?.UAI DEDMIDESIGNYIELECTRICALY:?2
OAPPARATUS pdf Accessed on March 08,2026,

Supplementary SWAYAM Course:

S | Course fnsirncior | Hose LRE
No. | Name Institure

| | Computer- | Prof T Delba hitps:/onlinecourses.npielacon/nec2 5 eeld/preview |
Anded- Bhim .
Designof | Singh
Electrical
Machine
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Guru Nanak Dev Engineering College, Ludhiana
An Autenomous College under UGC Act 1956

B.Tech. 3rd Year (Electrical Engineering)

Cowrse Code: EEE QR
Course Name: Digital Control System
Programme: B. Tech L:3T:1 P40 Credits: 4
(EE)
Semester: o Theory/Practical: Theory | Teaching Hours: 45(Ly+15(T) = 60 hrs
Total Max, Marks: 100 | Contingous Assessment End Semester Examination (ESE)
(CA) Marks: 40 Marks: 60

Minimum Percentage of Numerical / Design / Propramming Problems in ESE: 6074

Duration of End Semesier Examination {ESE): 3 hours

Course Type: Professional Elective Course

Prerequisites: CEELL
Additional Material Allowed in ESE: Non-Programmable Scientific Calculator

Om completion of the course, the student will bave the ability to:

| CO# | Course Dutcomes
| Understand the basics of sampling, quantization and hold circuits,
2 Understand the concept of 2 transform and 113 propertics,
3 Dietermine the discrete representation of LTI systems.
4 Interpret the concept of stability in discrete me svstems.
5 Apprehend state space approach for discrete systems,
fi Design digital controllers for discreie systems.
Conlenis
Part-A
Linit I: Discrete Representation of Continpous Svstems EB{L) hrs

Rasics of Digital Control Systems, Discrete representation of continwous systems, Sample and hold circuit.
Mathematical Modeling of sample and hold circuit, Effects of Samplmg and Cuantization, Choice of
sampling frequency, £ero Onder Hold equivalent.

Unit IT: Discrete Svstem Anolysis 1L} hrs
Z-Trunsform and Inverse £ Transform [or analvzing discrele time systems, Pulse Transfer funciion, and
Pulse transfer function of closed loop systems, Mapping from s-plane to # plane, Solution of Thacrete time
systems, Time response of discrote fime system,

Unit 101 Stability of Discrete Time Sysiem 07 Ljhrs
Stability analysis by Jury’s test, Stability analysis using bilinear transformation, Design of digital control
system with dead beat response, Practical issues with dead beat response design.




Guru Nanak Dev Engineering College, Ludhiana

An Autonomous College under UGC Act 1956

B.Tech. 3rd Year (Electrical Engineering)

Part-1

Unit IV: State Space Approach for discrete time systems DMLY hrs
State space models of dizscrete svstems, Stale space analvsis, solution of linear time invariant and lingar
time variant stale equations, canomical forms Lyapunov Stability, Controllability, observability analysis.
Effect of pole zero cancellation on the controllability & observability,

Unit V: Design of Digital Control System HKL) hirs
Design of Discrete PID Controller, Design of discrete state feedback controller, Design of set point
tracker, and Design of Discrete Observer for LT System, Design of Discrete compensator, Maodemn
control Systems in Electric Yelicles and Hyvbrid Electric Vehicles and its Electronic Control Unit,

Tutarial hovwrs will be wsed for praciice sessivns for design/numerical problems/programming/case- siudies
et fas the case may hel,

Text Books:

1. K. Ogata, “Discrete Time Conirol Systems”, Prentice Hall, Englewood Chiffs, 1995, B. C. Kuo,
*dptomatic Control Sysiem”, Prentice Hall, 1995,

2. K. Ogata, “Modern Control Engincering”, Prentice Hall, 1951.

i. B.C. Kuo, “Digital Control System™, Holt, Rinchart and Winston, |980.

4. C, L. Phallips and H. T. Nagle, “Digital Control System Analysis and Design”, Prentice
Hall, 4th Edition, 2007,

5. 5. K. Singh, "Digital Control Systems: Analysis and Design”, McGraw Hill Education,
2nad Echition, 2012,

6. 1J. Nagrath and M. Gopal, “Control Systems Engineering”, New Age Iniernational
Publishers, 20607

References Books:

1. G. F. Frankln, 1. D, Powell and M. L. Workman, “Digital Control of Dynamic Systems”
Addison-Wesley, 1998,

2, L. William Brogan, Modem Control Theory, Pearson Education India, 2011,
Online learning material:

1. Titps/'www site uottawn.co/~rhabash/ELG4 15T Dngital Control Systems.pdl
Accessed on February 16, 2028,

2, hitp:/'www.intechopen.com/books/applications-of-nonlmear-control
Accessed on February 16, 2026.
Supplementary SWAY AM Courses:

8r. | Course Instructor Host | URL
N, | Mame Imstitul
e
I Digital Prof C.5 | IIT | hitps:/nptel ac_infcourses/ 108 103008
control Shonkoar Citwithin
EYEIEMA Ram L4
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Guru Nanak Dev Engineering College, Ludhiana
An Avtomomous College under UGOC Act 1956
B.Tech. 3" Year (Electrical Engincering)

Course Code: EEE1DY
Course Title: Renewable Energy Sources and Gnd Integration

Programme: BTech |L:3T:1P: 0 Credits: 4

(EE)

Semester: 6 Theory/Practical: Theory | Teaching Hours: 45(L)+15(T) = &0 hrs
Total Max. Marks: |00 Continuous  Assessmeni | End  Semesier Examination (ESE)
[ |- (CA) Marks: 40 Marks: 60

Minimum Pen:rnugr of Numerical / Design / Programming Problems in ESE: 20%

Duration of End Semester Examination (ESE): 3 hours

Course Type: Professional Flective Course

Prerequisites {if any): ESC101
Additional Material Allowed in ESE; Mon-Programmable Scientific Caloulator

O comgpletion of the course, the student will have the ability to:

Co Course Dutcomes =
j Analyze the global and national ENECEY SCenano as regards to energy crisis.
2 | Analvze the available solar encrgy potential and its utilization in India,
3 Explain the basic principles and physics of wind power generation systems.
4 Assess the applications of fuel cells in various energy and industrial sectors.
o Examine the role and future polental of bomass energy systems m sustmnable
| development.
7 Disgwss energy generation [from nob-conventional sources such as bicmoss, wind,
geothermal, tidal, and other renewable resources.
Contents
Fart-A
Unit=-1 Introduction 6 (L) hrs

Gilobal and National energy scenanos, Limitation of conventional energy sources, need and growth of
alternative energy source, Energv-Environment interaction, basic scheme and application of direct

energy, miscellaneous sources of alternate energy: geothermal, tidal, waste-to-energy,
Unit-11 Salar Energy 09 (L) hrs

Solar encrgy in India, Solar radiation spectm, solar geometry, Earth Sun angles and observer Sun
angles, solar day length, solar collectors, cstimation of solur energy availability, Applications of solar
energy, solar furnace, Dinde equivalent circuit of PV cell, Photovoltaic effect, different tvpes of
phatoveltaic cells, cell fabneation, characteristics of photovoltale cells, conversion efficiency.
Unit-1I1 Wind Energy 10 (L) hrs
Win svstems in India, Wind physics, Betz limit, Tip speed ratio, stall and pitch control, Wind speed
statisticg-probability distributions, Wind speed and power-cumulative disiribution fanctions, Review
of modern wind rbine technologies, Fixed and Variable speed wind turbines, Induction Generstors,
Doubly-Fed Induction Generators and their characteristics and Wind Energy Conversion !:-'smms

' 3}/”
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Guru Nanak Dev Engineering College, Ludhiana
An Avtonomous College under UGE At 1956
B.Tech. 3™ Year (Electrical Engineering)

Part-B

Unit=1V Fuel Cell 06 (L) hrs

Principle of Operation of Fuel Cell, Gibb's frec encrgy, general description of fuel cells types,
vonstruction, operational charactersiics and apphications.
Unii-% Biomass Energy 07 (Ljhrs

Availability of bio-mass and its Conversion Theory, Harvesting of biomass (coppieing, pollarding,
lopping, pruning, thinning), Biomass conversion technologies (thermochemical, biochemical and
agrochemical) technology. briquetting, biomass gasification technology.

Unit-¥1 Renewable Energy Integration Concepis 07 {Lyhrs
Synchronization of RES with gnid, Intermitiency and variability challenges, Ihstnbuted gencration &
Microgrids and decentralized energy systems, Hybrid systems, Rural electrificalion, Energy policy and
regulatory frameworks,

Tutorial howrs will be used for practice seszions for design/mumerical probiems/programming/case-
Studies el fas the cose may he)

Text Books:

B. R. Gupta, Generation of Electrical Energy, 5. Chand, 2017,

G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers, 2005,

5. Rao and B.B. Parulekar, Energy Technology: Non-Conventionil, Renewable and
Conventional, Khanna Publishers, 2005

4. 5. P. Sukhatme, "Solar Energy: Principles of Thermal Collection and Storage”, McGraw Hall,

o g

| 984,
Relerence Books:
1. W.T. Capchart, W. Turner and W. Kennedy, Guide 1o Energy Management, Farmont Press,
2008,

2. A.Thumann, Plant Engincers and Managers Guide to Energy Conservation, Farrmont Press.
BEE Training Manuals, Bureau of Energy Efficiency, India, 2008,

1. G. M. Masters, "Renewable and Efficient Electric Power Systerns™, John Wiley and Sons,
2004,

4. H. Siegfned and R. Waddington, “Gnd integration of wind energy conversion systems” lohn
Wiley and Sons Ltd., 2006,

5. G.N. Tiwari and M, K. Ghosal, “Renewable Energy Applications”, Narosa Publications,
2004,

6. 1. A Duffie and W. A. Beckman, “Solar Engineering of Thermal Processes™, John Wiley &
Sons, 1991

Online Learning Material:
l. ht:l.pﬁ;.l]"k-pj'.i_it.m:-in_."pdf_ﬁ]i:s.-nﬁ.'SM_u‘th-S-u:m_EIcn:l:_RENEWJ\HLE-ENERG":'-SYSTEM.MT
Accessed on February 11, 2026,
2. hutpsafwww vssulacinlecture_notes/lecture | 4289 102%6. pudf
Accessed on February |1, 2026,

1. L] |_.- tﬂ‘
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Guru Nanak Dev Engineering College, Ludhiana

An Autonomous College under UGC Act 1956
B.Tech. 3" Year (Electrical Engineering)

Supplementary SWAYAM Course:
Sr. | Course Instructor Host URL
Mo. | Name Institute
1 | Renewable | Prof. Vaibhav | [IT hips=//mptel.ac, in‘courses’ 103103206
Energy Vasant Goud, | Guwahati
Engincering: | Prof. R.
Solar, Wind | Anandalakshm
and Biomass
Enerpgy
Sy - -4 9 - — 2
2 | Physics of | Prof. Amreesh | 1IT https:/fonlinecourses. nptelac.infnoc2 1 _phi M preview
Renewable | Chandra Kharagpur
Encrgy
Syetems
! H
H.0.0. W I
Deptt. of finctrical Enqinesd
. G.N.D. Engineerning |
Ludhiana-141 b
3of3

Sehame Cede- 2024




Guru Nanak Dev Engineering College, Ludhiana
An Antosomons College under UGT Act 1956
B.Tech. 3" Year (Electrical Engineering)

Course Code: EEE110
Course Title: Smart Grids

Programme:  B.Tech. | L:3T:1P:0 | Credits: 4

(EE)

Semester; 6 TheoryiPractical: Theory Teaching Hours: 45(L) + 15(T) = 60 hrs

Total Max. Marks: 100 Continuous  Assessment End Semesier Examination (ESE)
{(CA) Marks: 40 Marks: 60

Minimum Percentage of Numerical / Design / Prngummi_; Prablems in ESE Il'l'r»'h

Duration of End Semester Examination (ESE): 3 hours

Course Type: Professional Elective Course

Prerequisites (if any): ESC10]
Additional Material Allowed in ESE: Non-Programmable Scientific Calcolator

-CEI# '''''' Course Ontcomes

| Understand the basic concepts, components, and architecture of smart grid. |
2 Comprehend the various measurement technologics in smart grid.
3 Apprehend the importance of renewable energy in smart systern. =
4 Demorstrale knowledge about battery 1m:|1nn11:|g}' and Enn:ru}' slmagc in smart grids.
5 FEhucidate integration ﬂf'rtl'ﬂ:"l.l.fﬂhllt :mrg}' sources with migro-grid,
& Justify the use ur‘ modern communication techniques for smart grid challenges.

Contenis

Part-A
Unit-1 Introduction to Smart Grid 07(L) hrs

Evolution of Electric Grid, Concept of Smart Grid, Definitions, Need of Smart Grid, Concept of Robust
and Self-Healing Grid, Present development, Introduction 1o national and international scenarvo and
policies.

Unit-11 Sensors and Measnrement 08 (L) hrs
Sensors for Smar Grd, Monitoring and Measurement Technologies, Digital relays for smart grid
protection, Phasor Measurement Units, Smari meters, Smart Appliances, Mulii Agent Systems
Technology, Micro grid and Smart grid comparison, Wide Area Measurement

Unit-111 Distributed Generation and Energy Storage 13 (L) hrs
Digi Technologies: Solar Energy, Photo-voltaic Systems, Wind turbine Systems, Biomass, Small and
Micro Hydro Power, Geothermal heat pumps, Energy storage devices: Battenies, Flow Batteries, Fuel
Cell and hydrogen electrolyies, Flywheel, Super conduction magnetic energy storage sysienss, super
capacitors, Ballery management system, Batlery energy storage sysiem.

Part-B
Unit-I'V Micro-Girid 07 (L} hrs
Concept of micro-grd. need and applications of micro-grid, formation of micro-grid, 1ssues and L
remedics of interconneetion, proteciion, operation and control of micro-grid W}
H.0.0.
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Unit-Y Smart Communication 10 (L) hrs
Advanced Metering Infstructure, Home Area Network, Neighborbood Area Network, Wide Area
Network, Bluetooth, GPS. Wi-Fi. Wi-Max based communication, Wireless Mesh Network,
Communication protocols for substation automation, EV charging and sman metering.

Tutowial howrs will be wsed for practice sessions for design/numerical problems programming/case-
studies etc, fas the care may bel,

Text Books
1. A Keyhani, "Design of sman power grid renewable energy systems™, Wiley [EEE, 2011
2. CW. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand Response™, CRC
Priess 2009
3. ), Ekanayake, N, Jenkins, K. Livanage, "Smar Grd: Technology and Applications”, Wilev
2012
4. 5. Berase, “Smart Grid; Infrastructure, Technology and solutions *CRC Press, 2013,
References Books
. AG. Phadke, “Synchronized Phasor Measurement and their Applications™, Springer,2012.
2. N, Hotzargyriow, “Microgrids architecture and conirol™, Wiley IEEE. 2014,
3. F.L.L.Hong YE, "Renewable Encrgy System”, CRC Press 2013
Online Learning Material:
1. https:wew bharathuniv.acin/page imagespdificourseware eeeM™Motes™NE I/BEEM4 SV 20P0
WER20PLANT. pedf Accessed on February 12,2026,
2. hitps://mreet.com/downloads/digital notes‘cce/epatd pdf
Accessed on February 12,2026
Supplementary SWAYAM Courses

Sr.
Host
Mo | Course Name Instructor Insté URL
Smart grid: :
; Prof. N.P. :
T s Padhy, Prof. | IIT, Roorkee ::f;éf‘t'::::“”““'“"“’"“"'“f nocas,
i Premalata Jena P
| Technologies
I
.00
Deptt. of [ l=ctrical Engineer
G.N.D. Engineering C
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Course Code: EEEL1]
Course Tithe; High Yoltage Engineering

| Progromme: B.Tech. 3Tl m0 Credits: 4

{ {EE)

_ Semester: 6 Theory/Practical: Theory | Teaching Howrs: 45 (L) + 15 (T) = 60 hrs

| Total Max. Marks: 100 Continwous  Assessment End Semester Examination [(ESE)
{CA) Marks: 40 Marks: 60

Mini:nm I’ermtlge of Numerical | D«!dgn ! Programming Problems in ESE: 10Fs e
. Duration of End Semester Examination (ESE): 3 hours Sl
| Course Type: Professional Elective Course

Prerequisites (if any); CEELO7, CEE109
Additional Material Allowed in ESE: Men-Programmable Scientific Calealator

On completion of the course, the student will have the ability to:

COa Course Ouicomes
| Analyse the breakdown mechanism of solids, liquids and gases,
2 | Classify the insulating materials, e olli
3 Conceptualize the idea of high voltage and safety measures involved,
4 Comprehend methods of generation of vanous high veltages.
5 . Evaluate compensation requiremen? in EHVAC transmission line.
' f Ih'rd:rst.md thn: m:nLq of high volage DC transmission.
Contents
Pari-A
Unit-1 Diglectric Breakdown 12 (L) hrs

Gases: Tonization process, Townsend's current growth equations, 15t and 2nd onization coefficients, Townsend's
criterion for hreakdown, Streamer theory of breakdown, Paschen's law of Goses, Gases used in practice, Parial
Drischarge measurcments,

Liquids: Conduction and breakdown in pure and commercial liquids, Suspended particle theory, Cavitation and
Bubble theory, Stressed oil volume theory, Liquids gsed in practice,

Solids: Intrinsic, Electromechanical and Thermal breakdown composite dielectrics, Solid dielectrics used i
practice.

Uniid=I1 Insulating Materials for High Voltage 08 (L) hrs
Applications of msulating materials used in power transformers, rotating machines, circuit breakers, cables and

POWET CARACIEDTS.
bws‘k
H.0.D. }f '
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Pari-B
Unie-TIT Creneration of High Voltages (% (L) hrs
High Voltage Direct Current {HVDC), High Voltage Alternating Current (HY AC), Power frequency and High
frequency: Impulse voliage generation, Tripping and contact of lmpulse Generator, Problems in dealing
with high voliages.
Unit=-1V Extra High Yoltage (EHY) Transmission and Corona Loss (L) s
Need for EHY Transmission, Use of bundled conductors, Corona loss, Factors aflecting the corona loss, Radio

Interference dus to corons, Shunt and senes compensation in EHV lines.
Unit-% High Voltape Direet Current (HY DC) Transmission 08 (L) hrs

Advantages, disndvaniages and economics of HVIDC Transmussion system, Types of Direct Current (D) links,

Converier station Squipimient.,

Tutorial hours will be wsed for practice sessions for design/numericel problemsiprogramming/case-studies etc. (as the

caase muay el

Text Books:
1. V.Kamaraju and Naidu M.5., High Voltage Engincering, Tats MoGrow-Hill Education, 2004
2. E.W. Kimbark, High Voltage Direct Current Transmission, Wiley-Interscience, 2004

3. E.D Bagamudre, Exira High Voltage A.C. Transmission Enginecring, Mew Age International Publishers,

2011 4. B.R. Gupta, Power System Engineering and Design, New Age Publishers. 2007
4, E.Kuffel, and M. Abdullah, High Voltage Engincering, Pergamon Press, 1970

References Books:
1. C. L Wiadhwa, High Voltige Enginesring, New Age Publications, 2002

2. K.R Padivar, HVDC Power Transmussion Systems: Technolopy and System Interactions, New Ape

Intermational, 1990

Oinline learning material:
. hatpwww cpri.in Assessed on February 10, 2026
2. hotps:Vonlinecourses.nptelac.in Assessed on February 10, 2026

Supplementary SWAYAM Courses:

S:‘ Course Name Instrucior Hust Institute URL
y | HighVoltage | Prof. Ravindma | e | niprel ac infcourses/ 108104048

Engimeering Arora

[ 5]

High Voltage DC : i 8104013
Tiansiisan Prof. § N Singh | [IT Kanpur aptel. ac. in‘courses’ 10

|

H.0.D. M
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Gurn Nanak Dev Engineering College, Ludhiana

An Autonomous College nunder UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)

Course Code: EEED L2

Course Tithe; High YVoltage Transmission Systema

Programme: B. Tech. L:3T: 110 Credis: 4
(EE}
Semester: 6 Theorv/Practical: Theory

Teaching Hours: 45(Ly+15(T)= 60 hrs

Total Max. Marks: |00

Continwous Assessment
(CA) Marks: 4

End Semester Examination { ESE) Marks:
i

Minimum Percentage of Numerical / Design ( Programming Problems in ESE;: 20%:

Duration of End Semester Examination (ESE): 3 hours

Course Type: Professional Elective Course

Prerequisites (if any): CEE109
Additivnal Muterial Allowed in ESE: Mon-Programmable Scientific Calcolator

O completion of the course, the student will have the ability to:

CO# | Course Duteomes

Understand basics of EHV-AC transmission,

Elucidate corona effect, associated problems and remedial measures.

Comprehend compensation methods and design parameters of EHV-AC transmission line.

Evaluate the feasibility of HVDE for bulk power transfer,

Analyze the ¢ffect of Harmonics due to converter station.

O |l | B f L | Bl =

Interpret the concept, types and applications of multi-terminal HVDC system

Contents

Pari-A

Unit-1 Extra High Voltage (EHV) AT Transmission

12 (L) hrs

Hierarchical AC Trunsmission voltage levels, choices, applications, Need for EHV transmission
Challenges associsted with EHV transmission system. Phenomenon of Corona: disruptive eritical vollage.
visuil eritical voliage. Effects of corona. Corona loss, factors affecting corona loss. Methods of reducing
corona effects, EHV-AC transmission systems i India

Unit-11 Compensation and Design of Transmission Line

0% (1) hrs

Volage regulation. Ferranti effect, Compensation techniques. Intermediate sub-stations. Tuned power
lines. Design aspects of EHV-AC power transmission system: selection of voltage level, msulation design,
conductor size and configuration, number of circuits, span length, ground wire.

(

| b/
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Guru Nanak Dev Engineering College, Ludhiana
An Autenomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)

Part-B

Unit-111 High Vaoltage Direct Corrent (HVDOC) Transmission 12{L) hrs
Introdaction, advantages and limitations of HVDC transmission. Companson berween EHV-AC and
HVDC transmission system. Applications of HVDC transmission. Tvpes of DO links, Ground retumn.
Power flow equations. Converter connections: 6-pulse bridge, |12-pulse bridge. Converier transformer.
Control equipment. HV DC transmission systems in India,

Unit-1V Multi-Terminal HYVDC Svstems 07 (L) hrs
Two-pole HY D with earth return, MTDN svstem configurations: series and parallel conmected converter
system. Control of parallel-connected systems. Applications of MTIDC systems,

Unii-V Harmonics and Filters o (1) hirs
Harmonics fundamentals, Characteristic and non-characteristic harmonics. Fourier series analysis,
Harmful effects of harmonics. Harmonic filters: shunt & series filters, Resonance and guality factor.

Tuterial hours will be used for practice sessions for devign/numerical problems/ progranaming/case- studics
ete. fas the case may be),

Texi Books

1. 5 Rao, EHV-AC, HVDC Transmission & Dastribution Engineering, Khanna Publishers, 1993

2, H.R. Gupta, Power System Analysis and Design, 8. Chand & Sons., 2005

3, R.D) Begamudre, Extra High Voltage A.C. Transimission Engincering, New Age International
Publishers, 2000

4. K.R Padivar, HVDC Power Transmission Systems: Techoology and System Intersctions, New
Ape International, 2017

5 EW Kimbark, High Voltage Direct Current Transmission, Wilev-Inter science, 2004

References Books
. N, G, Hingorani, L. Gyugyi, Understanding FACTS, IEEE Press, USA, 1999
2. E, Kuffel, and Abdullah, M., High Voltage Engineering, Pergamon Press, 1970
3. AT Johns and Y .H. Song. Flexible AC Transmission System. IET Press, 19949

Online learning material
. hilpysww cpriin Accessed on Feb 9, 2026
2. hutp/kel.digimat.im/mptel/ courses/video/ 108 1044013126, html
Accessed on Feb 9, 2026

3, hups:imprlacin'courses' 108104013
Accessed on Feb 9, 2026
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Supplementary SWAY AM Courses:

5.No, Course Name Instructor Host URL
Institute
Electrical Power | Dr. Navin Sam K | NIT hitps:/onlinecourses. sways
| Transmission and Paducherry m2.ac.in'e
Distribution £ =
] High Volage DC | Dr. S.M. Singh IIT Kanpisr hitps://nptel.ac_in/courses/10
= Transmission B104013
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)

Course Code: ESEEL(2

Course Title: E-Mobility
Programme: B Tech L3T: 10 Credits: 4 A
(EE}
Semester: 6 Theary/Practical: Theory Teaching Hours: 43(L1+ 13T =60 hrs

Total Max. Marks: 100 Continuous  Assessment | Emd  Semester  Examination (ESE)
| {CA) Marks: 40 Marks: oo

Duration of End Semester Examination (ESE): 1 hours

Conrse Type: Engineening Science Course

Prerequisites (if any): ML
Additional Material Allowed in ESE; Mon-Programmaeble Scienbific Calculator

On completion of the course, the student will have the ability t:

i | Conrse (rateomis r Faa
1 Undersiand the concepl of electnie vehicles,
|2 Appreciate the concept of Electric Traction =
|3 Sclect a suitable drive scheme for developing an clectric vehicle
| 4 m:.u;['uaint with ;:-E'.i-fl'umnt 'i',H'IHS'i.i;]E ways of energy siorage,
|3 Acquire knowledge of EV batlenes,
_htn | Elueidate EV battery chargers and charging protocols.
Contents
PART-A
Unit-1 Introduction 07 (L) hrs

History and benefits of electric vehicles, Fundamentals of EVs. Efficiency considerations for conventional
wehicle, Hybrid Electric Vehicle and Electnic Vehicle. Social and environmental importance of Electric
Vehicles, Impact and benefits of EV on utility end,

Unit-11 Electric Dirive Trains 07 (L) hrs

Basic concept of electric traction. Introduction to various electnc drive train topologies. Power flow control
in electne dove train topologies.

Unit-111 Electric motors in EY 08 (L) hry
Motors used in Electric Viehicle (PMSM. BLDC, DC Series motor, Induction motor) and their torgue-speed
characteristics. Motor control technigues for Electne Yehicles.

| B

A
H.0.D. -,;‘-[‘\
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)
Part B

Unit-1V Energy Storage Concepts 07 (L) hrs
Classification of Storage Technologies by Energy type, Thermal Energy: Heat Storage. Chemical Energy:
Organic and non-organic. Mechanical Energy: Kinetic and Potential Energy, Electrical Energy: Electrical
Potential

Unit-V Energy Storage Svitems in Modern Electrical Svstems 08 (L) hrs
Bartery based energy storage and its analysis. Fuel cells. Capacitors and Super capacitors. Solid state
Batteries. Performance criterion for EV battenes: Energy density, Amp hour density, Enerpy efficiency,
Cost, Operating temperature, number of hife cycles, recharge and self-discharge mtes and commercial
availahility, Regenerative Braking: Cooling Sysiem

Limit-¥1 Charging Infrastriciore 08 (L} hirs
Classification of EV chargers and standards. Battery charging modes. Types of EV supply equipment
(EVSE)., Components of EV battery chargers. Charging infrastructure challenges. Introduction to
semiconductor devices. Basics of molated, non - isolated DC-DC and grid connected converters.

Tutorial howrs will be used for practice sessions for design/momerical problems;pragramming/case- shudies
el fas Hhe case may el

Text Books:

1. A, Emadi, “Advanced Electric Drive Vehicles”, CRC Press 2014,

2. I, Huzain, "Electric and Hyvbod Vehicles — Design Fundamentals”, Sccond Edition, CRC Press
2015.

3 A, Rufer. “Energy Storage systems and components”, CRC press 2017,

4. 1 Jiang und C. Zhang, *Fundamentals and Applications of Lithium-lon Batteries in Electric Drive
Yehicles,” John Wiley & Sons 201 3,

3. N.Mohan, T.M. Underiand and W.P, Robbins, “Power Electromics - Converters, Applications and
Dresign”, 3nd Ed., Wiley India 2005,

Reference Books:
1. K. T.Chau, “Energy Sysiems for Electne and Hybrid Vehicles,” IET Transportation Series, 201 6.
2, E. Kaorden, 5. Ploumen, B. Fricke, T. Miller and K. Snyder, “Encrgy storage devices for fulure
hybrid electnic vehicles,™ J. Power Sources, vol, 168, no. 1, pp. 2-11, 2007

Ornline learning material

1. hups:inptel.ac in‘courses 10R10401 1 Accessed on 11 February 2026
hitpsSwwew digimatinnptel/'courses video 10R 104010 17101 himl
Accessed on 11 February 2026

t

3 hipszvardhaman. org'wp=contentuploads 202308/ Electric-Viehic les.pdf
Accessed on 11 February 2026

Supplementary SWAYAM Courses: |' S
Page 2 of 3 L.0.D | A Seheine Code- 10124
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)

Sr.No | Course Instructor | Host URL
Name | Institute
1. Introduction | Dr. B N, Chhattisgarh | hittps://onlinecourses swayam2 ac. in‘e-
to Electric | Patel and Dr | Swami leaming/preview/nou2d _ecl
and Hybrd | Lalit Kumar | Vivekanand
Vehicle Sihy Technical
Universaly
(CSVTL),
Bhilai (CG),
[nafin,
& Electnc Prof. Ashok IIT Madras | https://onlinccourses.nptel.ac.infnoc2 | _eel 1 Lipreview
Vehicles Jhunjhunwala,
and Prof. Kaushal
Renewable | Jha, Prof. L
Encrgy Kannan, Prof.
Prabhjot Kaur

Page3 ol 3
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomons College under UG Act 1956
B.Tech. 3" Year (Electrical Engineering)

Course Code: FSEELD]

Couwrse Title: Corporate Readiness

Frogramme: B.Tech. (L:2T:0P:0 Credits: 2

s e BTN TS e 1 S . -

Semester: 6 Theory/Practical: Theory Teaching Hours: 30(L) = 30 hrs

Total Max. Marks: 100 Continuous  Assessment | End  Semester  Examination (ESE)
(CA) Marks: 40 Marks: 60

Minimum Percentage of Nomerical / Design / Programming Preblems in ESE: NA

Duaration of End Semester Examination (ESE): 3 hours

Course Type: Project work, Seminar and Intermship

Prerequisites: MIL
Additional Material Allowed in ESE; NA

Un completion of the course, the student will have the ability to:

oy | Course Duteomes
Understand corporate culture, professional ethics, and organizational behavior.
Demonstrate effective verbal, non-verbal, and written communication skills.
.-*n.;.l:];['_l-..r.aplill.ldc and logical reasoning technigues to solve workplace problems.
Exhibit teamwaork, leadership, and interpersonal skills in professional settings.
i_?ﬁ,;ﬁlﬁré ij-r'u}"ﬂssiunul doecuments such as resumes, cover letters, and repons.
Demonstrate interview readiness, pn:scnia't'h:rn skills, and career planning strategics

e | e o] L] Rd| —

Contents

Pari-A
Unit=1 Corporate Culture & Professional Ethics 07 (L) hrs
Concept of corporate readiness and emplovability skills, Evolution of cerporate organizations and work
culture, Organizational structure, hierarchy, and reporting systems, Corporate values, mission, vision,
and professionalism, Workplace ethics, mtegnty, and code of conduct, Time management, punctuality,
and work discipline, Corporate social responsibility (CSR) and sustainability, Case studics on ethocal
dilemmas in organizations and Role of engineers in society and corporate accountability.
Unit=I1 Aptitude & Numerical Reasoning 08 (L) hrs
Importance of aptitede in recruitment and corporate  decision-making, Quantitative aptitude:
percentages, rabios, averages, and profil-loss, Time & work, time-speed-distance prablems, Mumerical
reasoming and basic data and Practice sessions with corporute-style aptitude questions.

Part-B

Unit-11T Logical & Analytical Reasoning 08 {L) hrs
Logical reasoning: series, coding—decoding, and analogies, Analytical reasoning and entical thinking,
Problem-solving techniques for workplace scenarios and Decision-making models and applications
Unit-IV Career Readiness & Emplayability Skills 07 (L) hrs
Civerview of career opperunities for engineering gradustes, Resume writing: structure, content, and
customizaton, Cover letter writing and professional corespondence, Interview skills: HE, technical,
and behavioral interviews, Common interview questions and answering strategies, Presentajiogh skills

H.0.D.
bt Deptt. ol “iaclp Enqinesring

G.N.D. Engineering Lo e
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Guru Nanak Dev Engineering College, Ludhiana

An Autonomious College under UGC Act 1956
B.Tech. 3™ Year (Electrical Engineering)

and public speaking techmigues, Professional grooming, etiguette, and workplace behavior, Career
planning, goal setting, and lifelong learming and Mock interviews, presentations, and employability
EXCICISES

Text Books:

K. K. Sinha, Corporate Communication, 2nd Edition, Galgotia Publishing Company, New
Deelha, India

2. R. 5, Aggarwal, Quaniitative Aptitude for Competitive Examinations, Revised Edition, 5.
Chand Publishing, New Delhi, India.

3. K. Mohan and M. Banerji, Developing Communication Skills, Znd Edition, Macmillan
Education India, New Delhi, India.

4. D. Goleman, Emotional Intelligence: Why Tt Can Matter More Than 1, 10th Anniversary
Edition, Bantam Books, New York, USA,

References Books:

l. Lesikar, Flatley and Rentz, Basic Business Communication, McGraw-Hill Education, 2016,

2. A Wallwork, English for Presentations at International Conferences, Springer, 2013.

3. 1L, Seglin, The Simple An of Business Etiguette, Adams Media, 2003,

4. D.Carnegie, How to Win Friends and Influence People, Simon & Schuster, 1998

5. 5. P. Robbins, Organizational Behavior, Pearson Educatron, 2017,

Supplementary SWAYAM Courses:

Sr.
No | Course Name | Instructor Host Institute L'RL
Campus Dr. K JAIN (Deemed 1o be https://onlinecourses swayam2_ac.i
|| Recruitment Prectham | University), Bangalore | nle- i
Training leaming/preview/imb26_mg 102
3 Werbal Dr. K. JA[_h {Dﬂl‘m‘d W e hitpsy//onlinecourses swayama_ac.i
Aptitude Preetham | University), Bangalore | o o0 nino/preview/imb25 mg73
3 Introduction to | Dr. Arvind | Banoras Hindu hutpssonlinecourses swayam2 . ag.i
Logic Iniswal University n/'e-learning/preview/mi24_hs06
Employment -
4 Communicatio Peot. T Kh hitps:/'onlinecourses.nplel.ac.in/no
n: A Lab- g s i €26 hs60ipreview
: singh
based Course

G.N.D. Enginearing ©
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]  Usnderstandthe rich beritage of Indian Knowledge System (IKS).

3 | Efm_ﬂ-: contributhons of IKS 1o various felds Inuluding science, lechnelgs, sngineering,

’—-‘—+F—M' T ——
[ ¥ - Foster an appreciation for the cultural and sock=al valusy embedded in IKS.

' T Evaluate corsribution of maciemt Iadian =

1

B i -

fclars 11 vanous decipling: - arth, soAEIOR.

PART A

Uil bntrodecteon to Indian Know ledge Syriem (TKS) ail) b
Conoept, wope and abjeciives of 1KS, Historical vontext and evolution of major Indian knowledge
enditions { [KT |, Diffecent streams of IKT, Role of KT in shoping Indiss society and edusion,
Reiovance of IKS ina globalised, know bedge-tased socier

Lnit2 Ind s Contributions te Science, Technology. Frgineerieg snd VMathematio

lers
Arnceenl  Indien  dvancememis  in maihematics:  Solvhe  Sutrms,  Leo, mﬁhﬁm

AlgebrnAsionomy: Asyabhata, Vimbsmibim, Paschangs sosterra Melals and  metelworkosg
wchnalogy Iroa pillar. Zing detittadon, Wootr steel. Towa plamuing and architecture: Hatappen town
plaening, wenple architactune. Water masagemen Stepoell. Wik, cenaln, ond irtigntien syl i
Pucijab. insegration of traditional knowlodge with moder iochnology.

Falnu

Loit-3 IK> i Health, and Emsirmnneniol Sesiaina bility Sk b
Ayerveda: Principhes, Diagnostic toaly, Integritive healtheare Y oga snd meditathon: Sciemtific buis
gruves and waditonal memagengni syabems.

Unit-d IKS in Socudy and Caliure wi L

leclion philodophical systems oo their influense on woial fubric Inglan cosmology and
sndersianding of the wnivens Lingwistios: Panini’s grenmar, Sanskrit and Prakrit craditions.
Comtributions 1o |ierature, orty, muscand dance. Ethical asd moml values n IKT. Traditional syatcns

ﬂﬂ*‘ﬂ poblic adminmstraion
gt L&;Fl (ALs lrszim

Berrw La i\ Dor Eeg. Lo ien

o g




An Automomons : '_ UGE Aer 1956
Lnit=% Cose Studies, Kevearch and Application: 5L s

Cosstampornry applications of KK in enginoering. walthcare = situnment, and desgn. Case ssudir

CSIR-TRDL [ Traditional Kaeswiedge Digital Library b and A urgercemics. Multidissiplinary resenrs
fromtiens involving IRS. Future directions of IKS und dmegration w (h mwodern innoyation syvicms.

Test Books
OB Mabadevan, Vimpak Raejat Bhat and Nagendrs Pavana R N “introduction bo lndin

Kenwlodge Systern; Concepts aind aﬁliﬂi‘. PHI Leaming Pt L1, Dxdhl, 2025
T wtin Sisghasis, “Indisn At and Cubtare”, 4% Edfithor, MaGrae Hill Pisbiication, 20222025

Helerence Bouks
I Oumgprakash Mishia, “Essence of Indlan Teaditions™, 2 Eftion, Khansa Publishers, 2021
1 Frithof Capra “Too of the Phyvicy”, 7™ Efition, HarperCollins Publishers, 2007,

Ombime Learning Materiah

L. hgstre wwon cclueatin. i i B idsa Anelikes-:s g Avcesed on | June. 2005
7 S : clie wicr Acvevied on | 1" June, JO25

| b G WAy SRk BEERE | e = Accevand on 1% dume, 2019
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomons College under UGC Act 1956
B.Tech. 3 Year (Electrical Engineering)

Course Code; PREE G
Course Title: Minor Project
Programme: BTech. |L:0T:0P:2 Credies: |
(EE)
Bemester; 6 Theory/Practical: Practical | Teaching Hours: 15howrs
Total Max, Marks: 100 Confinuous  Assessment End Semester Examination (ESE)
{(CA) Marks: 60 Marks: 40

Minimum Percentage of Numerical / I}uign { Programming Problems in ESE: NA
Duiration of End Sémester Examination (ESE): NA
Course Type: Project work, Seminar and Internship

Frerequisites (if any): ESCI01
Additienal Material Allowed in ESE: NA

Omn completion of the course, the student will have the ahility to:
Coat Course Outcomes

Acquirg ability 1o work in team and as an mdividual.
Evaluate application of a particular tool/ component for specific application.

Acquire ability to apply thinking and pml:n!em wh-mg skills,

D:\'::Enp habit nfrv:ap-unwhdﬂ}' sharing resources.

Appl}’ knowledge galnl.‘d for analysis and design of circuits,
Learn about their social responsibility ncluding Unsied Nations Sustmnable Development Goals.
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Contents

The studenis are required to work in team or as individuals and are reguired 1o formulate sefftware’ hardware-based
projects showing applications of the knowledge gained during the course work. The students should be able to find
out the ratings/ suitability of various components/'software in their project work, The projects should be aligned
towards UN SDGs and should show their concem for society.
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