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

Subject Code: CEEI10
Subject Name: PLC and Industrial Drives

Programme: B. Tech Li3T: 12 Credits: 5
(EE) |
Semester: § Theory/Practical: Tenching Hours: 45(Ly+15(T1+30(F) = 90)
Bl i [ntegrated hs
Total Max. Marks: 150 | Continoous Assessment (CA) | End  Semester  Examination  (ESE)
Marks: 90 Marks: 60
Minimum Percentage of Numerical / Design / Programming Problems in ESE: 0%
_Duration of End Semester Examination (ESE): 3 hours —
Course Type: Core Course

Prerequisites: CEE105, CEE107
Additional Material allowed in ESE: Non-Programmable Scientific Caleulitor

On Completion of the course, the student will have the ability to:
L0 Course Dutcomes (C0)
| Iustrate the architecture, working principles, and components of PLC systems and electnic
drives.
Apply PLC programming techniques vsing ladder logic and basic structured text for
_indusirial control problems.

-

r--.'lI

3 Examing industrial communication methods and the interfacing of PLC with HMIL. sensors.
| ond field devices. =
4 Analyze the performance characteristics of electric drves and induction motor control
methods under different load conditions.
5. Evaluate the selection and operation of power clectronic converters and drve systems for
efficient speed control and energy conservation.
i Desipn basic automation systems using PLC, HMI, amd SCADA for indusinal applications.
Contents
Part-A
Unit-1 Introduction te PLC D8{L) hrs

Introduction, Advemages of PLC control panel, Architecture of PLC, Functions of various blocks that
make PLC, Working principle of PLC, Memaory types, Different types of input/output circuits, Concept
of digital 110 & analog [0, Concept of PLC scan cycle, Industrial PLC brands overview (Siemens,
ABB, Delta and Schneider). Introduction to IEC 61131-3 standard.

Unit-Il PLC Programming OF(L) hrs
Concept of sink and source 10 cards, Different programming methods (ladder, function block diagram,
sequential text), programming devices, programming with PLC, Boolean gates, Timer'Counter
mstructions, Memory instruclions, compare instractions, move instructions, Math instructions, Concepl
of latching'holding Interlocking, Memory Mapping.

Unit-81 Introduction to Huoman Machine Inferface OE{L} hrs
Introduction te HMI, Components of HMI Systems, HMI Design and Development, HMI-PLC
Communication, Alarms, Trends, and Drata Logging, Applications of HMI in Industry, Communication
protocols of PLC, Modbus (RTUTCP), Profibus ¢ Profinet, Ethornet/IP (basic idea), PLC networking
hasics.




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

B.Tech 3™ Year (Electrical Engineering)

Part-B

Unit-1V Introduction to Electrical Drives 07(L) hrs

Introduction to electric drives, block diagram of electric drive, classification of drives: According 1o
supply system, load, protections and applications. Types of loads, fundamental torque equations,
equivalent values of drive parameters, nature and classification of load torque, Difference between AC
drives and D dnves,

Unit-V Solid State Controlled Drives O%(L) hrs

Comtrol of AC dnives fed through single-phase and three-phase semi-converter and full -converter phase-
controlled configurations, their analysis, Regeneration and braking through power converters, control
of three phase induction motors by stator voltage and frequency control for speeds, V/f and Vector
control, Energy efficient drives, losses in elecineal dnve system, Eneray conservation in electric drives,
Basics of Serve dnves v/s VFD

Unit-V1 Concept of SCADA OTL) hrs

Introduction o SCADA, Definflion of SCADA, Need of SCADA in modemn industnes, Evolution of
SCADA systems, SCADA System Architecture, Components of SCADA  System, SCADA
Applications, Advantages snd Limitations of SCADA, SCADA vs HMI

Tutorial howrs will be wsed for practice sessions for design/mimerical problemsprogramming/case-
studies, ele. fas the case may be),

Software & Hardware: - choose anyone from these
CODESYS software (ABB), MICROWIN SMART (SIMATIC 57-200), SX-programmer (FUTI
PLC), WPLSofi2.5.1 DELTA, MICROLOGIX (ALLEN BRADLEY), LEGO Siemens, TIA
PORTAL (SIMATIC 57-1200),

Laboratory Work:

Experiment | Fxperiment Title
| Mo
1 Baswo logic mstructions of PLC and logic gates.
2 Hard wire logic for DOL starter followed by a PLC ladder pmgram to perform the operation
of D.OVL, staner,
3 Write a PLC ladder program 1o perform the operation of forward/reverse of motor along with
inberlocking, |
4 Hard wire logic of relay (latching and holding concept) gl
5 Hard wire logic for imers ]
7 Hard wire logic for star delta starter followed by a PLC ladder program to perform the
opertion of autﬂnmm.. star-delta starter
7 PLC logic for 1 ON Then Op] ON, 52 ON Then Op2 ON and Opl OFF, §3 ON Op2 OFF
{Opl ON
£ Use of anthmetic operations and move blocks
9 PLC logic for S1 ON then Opl Op2 Op3 ON, 52 ON then Opl Op2 ON, $3 ON then Op!
Op3 ON, 54 ON then Op Op3 ON
n PLC logic for Pb1 ON then Opl ON, Pb2 ON then Op2 ON, Opl OFF, Pb3 ON then Op3
ON, Opl Op2 OFF -
11 PLC logie for Phl preﬂ 1* time then Opl ON, Pbi release 1* Time then ﬂgﬂ OMN, Pbl Press |
2™ ime then Opd Opd ON ,Pb1 release 2™ time then all Op OFF |

H.0.D. M
Deptt. of Flatthcal Er"1lr'ee Ing

+ G.N.D. Engineerins €
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech 3™ Year (Electrical Engineering) .

12 PLC logic for 1 ON then Opl ON after 10 sec- Op2 ON after 5 Sec - Op3 ON after 3 sec, 82 |
OFF then Op3 OFF afier 10 sec- Op2 OFF after 3 Sec - Opl OFF after 3 Sec

13 Write a PLC ladder program to perform the operation of blinker circuit.
31 ON then-Opl ON after 0.1 sec, Opl OFF after 0.1 sec, repeat 1. and 2. for ever

14 Introduction 10 Human Machine Interface and connections. _

15 Write a PLC ladder program along with HMI to perform the operation of blinking of object
in HMI

16 Write a PLC ladder program to perform the operation of controlling physical outputs through
HMI.

17 Write a FLC ladder program to perform the operation of traffic light system,

18 PLC-based PID control (tlemperature or level simulation) s 2

19 Introduction 10 types of Sensors and their interfacing with PLC’s,

& Intreduction to Switchgear and different tyvpes of relays
ol | Basic parameterization of drive. (acceleration, deceleration, speed control)

Reference Material: Manual Available in lab

Mini Project: Students shall develop software'simulabion’ hardware project based on above
experiments list.

Text Books:

D.H. Hanssen, *Programmable Logic Controllers™ Wiley, 1st Edition, 2015

M. Bamnes, “Practical Vanable Speed Drives and Power Electronics”, Elsvier 151 edition, 2003
G, K. Dubey, “Power Semiconducior Controlled Drives”, Prenuce Hall, 1989,

R. Krishnan, “Electric Motor Drives: Modeling, Analysis and Control”, Prentice Hall, 2001,
G, K. Dubey, “Fundamentals of Electrical Drives™, CRC Press, 2002,

W. Leonhard, *“Control of Electric Drives”, Sprnnger Science & Business Media, 2001,

B K. Bose, “Modem Power Electronics and AC Drives” PHI, 2002,

R e

Reference Books:
l. W.Bolwon, “Programmable Logic Controllers ", Wewnes (Elsevier), 6th Edition, 2013, :

1. F. D. Petruzella, "Programmable Logic Controfiers”, MeGrow-Hill Education, 3th Edition,
2016,

1, K. Kamel and E. Kamel, “Programmable Logic Controdlers: Industrial Control ™, McGraw-
Hill Professional, 15t Edition, 2013,

4. M. Mitra and 8. Sengupta, “FProgrammable Logic Conmrollers and Indusirial Automarion: An
Introduction ', MeGraw-Hill Education, 2nd Edition, 2017.

5. V. Subrabmanyam, “Electric Drives: Concepis and Applications ", McGraw-Hill Education,
2nd Edition, 2011,

6, 5. K Sul, “Contred of Electric Machine Drive Sysfems *, Wiley-IEEE Press, 1st Edition, 201 |

Daline Learning Materials:
1. hetps:/‘www.marian_ac.in/public/images/uploads/pdfonline-class/ece/ MODUL E%206iia. pdf
Accessed on March 15, 2026
2. hips:Vinductiveautomation.com/resounces article’ what-is-a-PLC
Accessed on March 135,
H.0.D.
Degtt. of rical Enaineering
o G,N.D, Engineering Collag
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Guru Nanak Dev Engineering College, Ludhiana
An Autenomous College under UGC Act 1956
B.Tech 3™ Year (Electrical Engineering)

Supplementary SWAYAM Course:

Sr. | Course Name | Instructor | Host Instimute URL

No,

1 Industrial Prof, 8. T Kharagpur hitps://nptel ac.in/courses’ | 08105063
Automation and | Mukhopadh
Control yay, Prof, §,

Sen . -

2 Insdustrial Prof. Sanjay | Chhamisgarh Swami ; hnp::ﬁnnlinemum.sl;ﬁamlm.infc
Automation and | Agrawal Vivekanand Technical | <leamning/preview/nou24_ce(2
Drives and Mr ' University (CSYTU) Bhilai

Rahul
Baghel

Experiments to be performed through Virtual Labs:

=r. Mo,

Experiment Name

| Experiment Links)

Introduction o PLC and Introduction 1o digital
10 interface to PLC

| control wsing a PLC.

2 | To implement basic logic gate function using :
FLC. logic-nitk/index. html

3 To understand the working of on-delay timer https:ied-nitk. v]abs ac. C-01-
instruction in a programmable logic controller. delay-nitk/index. himl

4 . To understand the working of Off-Delay Timer | https:/ied-nitk. vlabs ac in/exp/exp-ple-olT-
instruction in a Programmable Logic Controller, | delay-nitk/index_him]|

5 To understand the working of retentive timer on | https:ied-nitk.viabs.ac.in/explexp-ple-
instruciion in a PLC, retenbve-limer-nitkindex hitml

i To understand the working of a count up https:/fied-nitk. viabs ac in/exp/exp-ple-count-
instruction in a Programmable Logic Controller. | up-nitk/index.himl

7 To understand the working of a count-down https://ied-nitk.viabs ac in‘explexp-plc-count-
instrction in a programimable logic controdler down=nitk=nitk' imdex himl

(B | To achieve motor forward and reverse direction hitps:/ied-nitk. viabs. ac.in‘exp/exp-motor-

forward-reverse-direction-control-
nitk/index hitml

H.0.D.
Degtt. of t'octrical Enoineering
G.N.D. Engireering Coiloge
Ludhiana-141 006
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech. 3Year (Electrical Engineering)

Course Code: CEEI1]
Coorse Tithe: Control Svstems

Programme:B. TechEE) | L:3T: 1 P22 Credits: 5

Semester: 5 Theory/Practical: Teaching Hours: 45(L+ 15(T+30(P) = %0
Integrated hrs

Total Max. Marks: 150 | Continuous Assessment End Semester Examination {ESE) Marks:
(CA) Marks: 90 il

Minimum Percentage of Numerical ( Design | Programming Problems in ESE: 60%;
Duration of End Semester Examination (ESE): 3 hours
Course Tyvpe: Core Course

Prerequisites (If any): CEE1QI, CEE1DH
Additional Material Allowed in ESE: Ron-Progrommable Soientific Calculator
O completion of the course, the student will have the ability to:

Cow | Course Outcomes
| Understand the modeling of hnear-ime-mvariant systems using tmnsfer function and state space

representalions
2 Diesign specifications for second order syetems based on lime response
3 Interpres the concepl of stubility and its assessmient for linear-time invariant svstems using varous
methods
4 Determine the stability of a system in the time domain and the frequency domain
5 Design controllers in time and frequency domain
b Evaluate controllability and observability using state space analvsis
Contents
Part-A
Unit I: Introduction (o Control Problem 07 (L) hrs

Mathematical models of physical systems, Control hardware and their models, Transfer function models of
lingar time-invanant systems, Feedback Control, Open-Loop and Closed-loop svstemns, Benefits of
Feedback, Block diagram reduction techniques, Industrial Control examples.

Unit 1I: Time Response Analysis 12 (L) hrs
Standard test signals, Trme response of first and second order systems for standard test mputs, study of
poles and zeros, s-plane, Application of initial and final value theorem, Design specifications for second-
order systems based on the time-response, Concept of Stability, Rowth-Hurwite Criteria, }tﬂlu{ixﬁﬁlﬂ'ﬂi]il}'
analysis, Reot-Locus rechnigue, Construction of Rooi-loci. i
H.0.D. E-?-*‘-“u
Deptt. of ©“%ctrical Engineering
G.N.D. Engineerinn C
Ludhiana-141 (K
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomaous College under UGC Act 1956

B.Tech. 3"Year (Electrical Engineering)

Unit 111: Frequency-Response Analysis 08 (L) hrs
Relationship between time and frequency response, Pelar plots, Bode plots, Nyquist stability criterion,
Relative stability using Nyqguast criterion — gain and phase margin, Closed-loop frequency response.

Pari-B
Unit TV: Introduction to Controller Design 10 (L) hrs
Stability, steady-state accuracy, transient accuracy, disturbance rejection, insensitivity and robustness of
vontrol svstems, zero order bold, Root-loc method of feedback controller design, Design specifications gnd
methods in frequency-domain, Application of Proportional, Integral and Derivative Controllers. Lead and
Lag compensation in designs.

Unit ¥: State Variable Analysis 08 (L} hrs
Concepis of state varizbles, State space model, Dingonalization of State Matrix, Solution of state eguations,
Eigen values and Stability Analysis, Concept of controliability and observability

Tutorial heirs will be used for practice sessions for design/mumerical problems/programming/case- studies
et s the case may be).

Laboratory Work:

Experiment | Experiment Title
No.

l. To venfy the control action of P, PI and PID controllers and their :up]:li::.uun'mi

2. Measurement of displacement using LVDT,

To study the input-output charneterisnes of o potentiometers and to use potentiometer as un
error detector.

To design & Lag compensator and test its performance characteristics.

To design a Lead-compensator and test its performance characterisiics.

To obtain the characicristics of Photocell sensor and light measurement

To obtain the Charactenstics of LDR Sensar.

4
3.
6. To obiain the characierisiics of thermistor,
T
]
9

To make 'rhr: ::mmmmns and find the miio error of Corrent Transfommer,

I To find the mtm error of Potential Transformer

11 To obtain the chamactenstics of RTDL

1 Measurement of three -phase wave form using Dhgital Storage Dscilloscope (DS0).

13. To observe phase sequence of - phase circuit by using rotating phase sequence indicator,

14 To find the Speed control of DC moter using Pulse width modulation.

3 To measure power & power factor in 3- plull_:_l::_t.trl:ual by 2-waltmeter method.
I To verify the characteristics of synchro transmitter-receiver sel and to use 1t 48 an error
detector
T
h
'y ﬂD. L f

Deptt. of [ '~ctrical Engineesin:
G.N.D. Enginegrinng C
Ludhiana-141 Q065
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech. 3™Year (Electrical Engineering)

Reference Material: Monusl Available in lab

Mini Project: Students shall develop software/simulation’ hardware project based on above experiments
hist.

Text Books:
. M. Gopal, “"Controd Svstems: Principles and Design”, MeGraw Hill Edueation, 2012,
2. B.C. Kue, “Automatic Control Systems”, Prentice Hall of India, 1995,
3. K.Ogata, “Modemn Control Engincering™, Prentice Hall, 2002,
4, L), Magrath and M. Gopal, "Conirol Svstems Engineening”, New Ape Internationel Publishers,
2007,
3. 5. K. Bhattacharya, “Control Systems Theory and Applications”, Pearson Education, 2010,
Reference Books:
1. R.C. Dorf and R.H. Bishop, *Modemn Control Systems”™, Pearson Education, 201 1.
2. G.F. Franklin, J. D, Powell and A E. Maeini, “Feedback Control of Dynamibc Systems”, Pearson
Education, 2015,
3 W5, Nise, “Conirol Svstems Engineenmg™, Wiley India Pvt, Lud., 2015,
4. 1. J, I¥Azzo and C_H. Houpis, “Linear Control Svstem Analysis and Design®, MeGras-Hill
International, 1995,
5. 1), DnStefano, ACE. Stubberud and 1. Willams, “Schaom’s Outling of Feedback and Control
Systems”, MoGraw-Hill Education, 2007,
E-booksandonlinelearningmaterial:
. hitps:/‘'mreet com/downloads/digital_notes’ECE/*20Y ear’'Control %2 0Systems. pdf
Accessed on March 08, 2026

2. https:/vardhaman. org'wp-content/uploads 202 1/03/Control-Systems. pdf.
Accessed on March 08,2026
Supplementary SWAYAM Courses:

sr. | Course Instructor | Host Institute | URL
Mo SName
Control Prof, C. 5, 1T Madras hitps=/‘onlinccourses nptelac. mnoc? 1 _de(s!
! System Shankar preview
Ham
Prof T Madras. https-/inptel.ac.in‘courses/ |08 1 0609
ol Ramkrishns | TTEST, Shibpaur
i'|,|.~_-..urr'|::r1|1:|.'
. Engincering | 10
Mouguiim
—=———==g . MM'F 5

H.0.D.
Deptt. of Claltrical Enginearing
- G.N.D. Engineering Collcge
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Guru Nanak Dev Engineering College, Ludhiana
An Agtonomous College under UGC Act 1956

B.Tech. 3""Year (Electrical Engincering)

Mukherjee

Experiments to be performed through Yirtual Labs:

Sr. Mo, | Experiment Mame Experiment Link(s)
| Analvze the transfer function and pole-zero plot | https://ce-dei viabs.pean/exp/pole-zero-plot/
of i control sysicm,
2 First ordker unity feedback system https:/ice-dei viahs ac in/exp! first-order-unity-
feedbuck’
3 Determination of step and impulse response for & | hitps://ce-dei vizba.ac.in/exp/'second-order-
second order anity feedback system unity=-feedback-svstem’
4 Determine the impulse and step response for hitps://ce-dei. viabs. pe.in/exp type-zero-one-
type "0, type 1" and type ‘2" systems W=y stem/
|5 T obtain oot locus for a given tmansfer finction | hitps:/ice-dei viabs.ac.in/exp/to-obtain-root-
of the system locus-for-a-mven-transfer-funcnon-of-the-
syRiem/
i To obtain bode plot for & given fransfer function | hitps:/oe-der viabs.ac.an/exp/to-obtain-bode-
of the system plot-for-a-given-trunsfer-function=of-the-
system’
7 Determine the nyquist plot of the given transfer | hitps:/ce-dei vabs,ac. in‘exp/nyquist-plot-of-a-
function second-order-system’
8 Study the effect of PL, PD and PID controller on | hitps:/ce-dei. viabs.ac.in/exp'to-study-the-
system perfomance. effect-of-pi-pd-and-pid-controller-on-a-
control-systemy

H.0.D. P/l

Deptt. of Einctrical Engineering
- G.M.D. Engiteerinn €
Ludhiana-141 (4
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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; CEEL12
Course Title: Synchronous Machines

Programme: B.Tech L:iT:1P:2 Credits: 5
(EE)

Semester: 5 TheoryPractical: Teaching Hours: 45(L)-15(TH30F) =
[ Integratad 90 hrs

Total Max, Marks; |50 Continuous  Assessmend End Semester Examination (ESE)

(CA) Marks: 90 Marks: 60 i

Minimum Percentage of Numerical / Design / Programming Problems in ESE: 40%

Duration of End Semester Examination (ESE): 3 hours

Course Type: Core Course

Prerequisites (if any): ESC101, CEEIDI, CEE1 DG
Additional Material Allewed in ESE: Non-Programmable Scientific Caleulator

On completion of the course, the student will have the ability to:
CO¥ | Couarse Outcomes

| | Understand the construction and principle of operation of s:.'n:hmhnm machine,
z | Imcrprefp'l'lasw diagmm. charactenstics of alternator.
3 Apply vanous methods 1o evaluate voltage regulation of alternator,
4 Understand parallel operation of alternators,
5
f

Apprehend transients in synchronous machines.

| Comprehend characteristics, starting methods of synchromous motors.

Contents
Part-A

Unit-1 Introduction Bi(L)hrs
Construction, Cylindrical and Salient Pole Rotors, Working Principle of Synchronous Machines, Excitation
Systems, Production of Sinuscidal Electromotive Force (EMF), Flux and Magneto Motive Force (MMF) Phasors
in Synchronous Machines, Classification of Windings, Pitch Factor, Distribution Factor, Electromagnetic Force
Equation,
Unit-1T Alternators 13 (L) hrs
Phasor Diagram of Cylindrical Rotor Alernator, Ratings, Nature of Armature Feaction, Determination of
Synchronous Reactance, Open-Circuit Characteristics, Short-Circuit Charsctenistics, Short-Circuit Ratio, Short-
Circuit Loss, Effect of Variation of Power Factor on Voltage. Determination of Voltage Regulation: EMF Method,
MMF Method, Z.PF Method. Alternator on Infinite Bus Bar, Operation at Constant Load and Variable Excitation,
Power Flow through Inductive Tmpedance, Power-Angle Characteristics of Synchronous Machines - Cylindrical
and Salient Pole, Two Reaction Theory of Salient Pole Machines.

Part-B

Unit-111 Parallel Operation of Alternators 05 (L) hrs
Conditions for Parallel Operation of Single Phuse and Three Phase Alternators, Synchronizing Power, Current and

Torgue. Fffect of Increasing Excitation of one of the Alternators, Effect of Change of Speed of one of the
Alternaors, Effect of unequal Voltages, Load Shanng. o

H.0.D. i,
| I{

1of3 Deptt. of “14ctridal Englnearing

+ @MN.D, Engineerigg laiiating
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Guru Nanak Dev Engineering College, Ludhiana
An Autenomous College under UGC Act 1956
B.Tech. 3™ Year (Electrical Engineering)

Unit-I% Transients 09 (L) hrs
Transient Reactance and Time Constants from Equivalent Circuits, Synchronous Machine Reactance’s and their
Determination, Short Circuit Oscillogram, Synchroniztion with the Grid System,

Unit-V Synchronous Motors 10 (L) hrs
Operating Characteristics, Power-Angle Characteristics, Conditions for Maximum Power Developed, V-Curves
and Inverted V-Curves, Methods of Starting, Synchronous Motors Applications, Synchronous Condensers, Hunting
and Damper Windings, Single Phase Synchronous Motors: Reluctance and Hysteresis Motors.

Tutorial hours will be used for practice sessions for design/mmerical problems programming/case-studies, efc. fux
the case may be).

Laboratory Work

Experim | Experiment Tifle
ent No. e
! To perform no-load and blocked-rotor test on three-phase induction motor and 1o obtain
couivalent circuil paramelers.
2 To perform load-test on three-phase induction motor and to plot torgue versus speed
charscteristics,
i To perform no-load and blocked—rotor test on single-phase induction moter and o obtain
equivalent circult parameters.
4 To start the three-phase induction motor using star- delta and DOL starters,
5 To perform Crpen circuit test and short circuit test on three-phase alternator and to draw open
cireuit & short ¢ircuit characlenisics,
6 To analyze the effect of variation of field current on the stator current and power factor with
i synchronous motor running at no load and to draw V-curves & inverted Veurves.
7 To perform paralle]l operation of three phase aliemators using dark lamp method, two-bright and
one dark lamp method.
8 To messure negalive sequence, positve sequence and #éro sequence reactance of Syachronous
Machines.
@ To perform the speed cenirol of three-phase induction motor by Kramer's method
o To perform the speed control of three-phase indwection motor by Cascading method,
i1 To perform speed control of three-phasze Ship Ring Induction Motor by rotor resistance control,
[2 To obiain regulation of a three-phase alternator by MMF method.
13 To obiain regulation of a three-phase allernator by synchronous impedance method {EMF method).
14 To obtain voliage régulation of three phase altemator by ZPF method,

Reference Material: Manual Available in lab

Minl Preject: Stuedents shall develop software/simulation) hardware project based on above experiments list.

A

Texi Books: H.0.D.

1 P.5. Bimbhra, "Electvical Muchinery ', Khanna Publishers, 201 1. Deptt. of ] Lri'T‘El! Enginearing
2 LJ. Nagrath and D.P. Kothari, “Electric Machines ", McGraw Hill EduRatir 2810 neering © 1o ge
3 AE Fizgerald and C. Kingsley, "Electric Machinery ™. New York, Mﬁ@ﬁﬂ%mwuvr—
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2013,
4 M.G. Say, "Performance and design o ' AC machines", CBS Publishers, 2002
Reference Books:
1 A, E Clayton and N. N. Hancock, “Performance and design of IX" machines ©, CAS Publishers,
2004,

Y} 5. Ghosh, “Electrical Machines”, Pearson, 2005,
Online Learning Materials:

1) ﬁﬂ]:lﬁ:-"-"ww.{‘:IE::‘-tfil:i&H-u.m:t'u'd|.':Hw'alinnnuf-vmiuusmr:r-:rmditi.mm-iwlmmﬂm-and-synchmmus-
maokoTs Accessed on January23, 2026

21 hitpsifelectrical-engineenng-portal. com/basics-synchronous-machines  Accessed on January23, 2026

Supplementary SWAYAM Courses:

Sr. | Course Name | Instructor Host Institute | URL

No.

| Electrical Machines | Prof Tapas Kumar | IIT Kharagpur | hiips://onlinecourses. nptel ac.innoc23_¢
1§ 55 preview

& Dr. A MNIT, hitps://onlinccourses swavam?2_ac. in'nir2

Induction, [
PR ReA Venkadesan Muducherry 5_ed13S/preview

Synchronous and
ﬂpl:.,'i.ul Electrieal

Machines

Experiments ta be performed through Virtual Labs:

Sr. No. | Experiment Name Experiment Link(s)
I To Snudy No Load Test on Three Phase https.//em-coep. vlabs.ac. in/exp/no-load-test-
Induction Matar induction-motor’
2 Study blocked rotor test on induction matar https://em-coep. vlabs.ac. in‘exp/blocked-rotor-
test-induction-motor/
k Study Open Crrcuit Test on Three Phase hitps://em-coep, viahs.ac. in‘exp/open-circuit-
Allernator phase-alternator!
4 To Study Shont Circuit Test on Three Phase https:/iem-coep.viabs.ac.in‘exp/shorn-circuit-
Alternator phasc-alternator’
5 To Study Load Test on Three Phase Allemator | hps://em-coep.vlabs.ac.m/exp load-test-
phase-aliernator’
f VY Curves and Inverted ¥ ocurves of Theee Phase | hitps:em-coep viabsac.in‘exp'ssmchronous-
Synchronons Mator maotor! ]
H.0.D, J Dj:/l\
Deptt. of “'~ctrical Engineari
30i3 + G.N.D. Engineering Ceil s
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Cowrse Code: EEE10]
Couarse Tithe: Electnic Generation and Economics

=

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

(EE})

Semester: 5 ThenrviPraciical: Theory Teaching Hours: 45(L) + 15(1) = 60 hrs

Total Max. Marks: 104 Conlinoous  Assessment End Semester FExamination (ESE)
(CA) Marks: 40 Marks: 60

Minimum Percentage of Numerical [ Design / Programming Problems in ESE: 40%

Duration of End Semester Examination (ESE): 3 hours

| Course Type: Professional Elective

Prerequisites (if any): ESCI01
Additional Material Allowed in ESE: Non-Programmable Scientific Caleulator

CUn completion of the course, the student will have the ability to;

CoOs Course Outcomes
| Evaluate and compare the performance of conventional and non-conventional energy
SOUCES.

2 Understand the concept of cogeneration plants.
3 Analyze the load curves and related factors for determming power generation needs,
4 Carry out econamic analysis of different electric energy generation techniques
5 Plan optimal method of loading turbo generator.
i) Justify the need of hydro thermal coordination

Contents

Part-A
Lnit-1 Conventienal and Non-Conventional Resources of Eleciric Energy 09 (L) hrs

Thermal, Nuclear, Hydro, Gas, and Dicsel power plants; their layout and components. Selection of

power plants, site, number, and capacity of units, conventional and non- conventional energy resources,
Drawbacks of conventional energy resources, need and growth of non-conventional energy resources,
Saolar Power Plant, Wind energy System, MHD Generution, Base and Peak load plants, Environmental
aspect of electric energy generation

Unit-1T Cogeneration 05 (L) hrs
Definition and scope, Toppang and Bottoming Cyeles, Benefits, Cogeneration lechiologies.
Unit-111 Loads and Load Curves 0 (L) hirs

Types of loads, connected load, maximum demand. demand factor, group and peak diversity factors,
chronological load curve, load duration curve, mass curve, load factor, capacity Gacter, utilizaion

factor, load forecasting,
| [
H.0.D. Lﬁ{'

Deptt, of =! h.r-!‘.‘:lF Enalneari
G.N.D, Engineering €
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Part-B

Unit-1V Economics of Electric Energy Generation 09 (L) hrs
Capital cost of power plants, annual fixed and operating costs, unit cost of electrical energzy, and effect
of load factor on unit cost. depreciation, ohjectives and types of electricity taniff, determination of most
economie power factor,

Unit-¥ Thermal & Hydro Power Generation Scheduling 12 (L) brs

Methods of loading turbo-generators, Input- output curve, Heat rate curve, Incremental cost curves,
Method of Lagrangion multiplier, Effect of trunsmission losses, Co-ordination equations, lierative
procedure Lo solve co-ordination equations, Advantages of combined operation of plants, Optimal
scheduling of hydro-thermal system.

TNutovial hows will be used for pracrice sessions for desipgnimmerical problems/programming/vase-
studies elc, fas the case may bel,

Text Books:
M. V. Deshpande, “Power plant engineening™, Tata MoGraw Hill, 2004,

8

2. B.R. Gupta, “Generation of electric energy”, S. Chand, 2010,

3. L)L Nagrath, and D.P. Kothan, “Power system engineening”, Tata McGraw-Hill Education,
2008,

4, I Rai, "MNon-conventional energy sources”, Khanna Publishers, 2004,

References Books:
A, ) Wood, and B. F. Woolenberg, “Power Generation Operation & Control™, Wiley India,

2012,

P.K Nag, “Power plant engineering”, Tata McGraw-Hill Education, 2014,
G. Boyle, “Renewable energy-power for a sustainable future™, Oxford University Press, 201 2.

Omline Learning Material:
hitps:/www. bharathumv ac.in/page images/pdfificourseware_eee/MNotes/ NE1/BEEMM5%20P0)
WERY20PLANT.pdf

I

Accessed on February 10,2026,

2. htps:dimreet. comidownlosds'digital _notes/eee’epgrd pdf

Supplementary SWAYAM Courses:

Accessed on February 10,2026,

Hr.
Host
] P URL
No | Course Name Instructor [nstitute
Econamic :{rﬁ:mj !
| Operations and AR T Kanpur, | httpe://onlinccourses nptel ac in‘nocl3_ee
Control of 3 MNIT Jaipur | 1I&/preview
Prof’ Marayana
Power SYsIems | peocad Padhy
Encrgy Prodf. T = el b |
2 Economics and | Shvamasree T Mandi I;:Fu'.ﬂi:tnemummp M ;
Policy Dasgupita P i'u. f =
oo, UK
2af3 .0.D.

Deptt. ol '=ctrical Engineering
G.MN. 0. Engi ¢ schene Code 2024
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Energy
Resources, Prof. Pratham hitps:/‘onlinecourses. nptel ac.in'noc2d hs
Economues, and | Arora HE S e Tipreview
Sustainability
Fes

OUrCes, L i .
R g Prof. B.nm;gun IIT Delki hu!n..a'-“rfnlmcmum:ﬁ.mteli ac.in/nocl6 hs

; Banerjec 2 lipreview
Environment
By

i
lectrical Enginegring
. G.N.D, Engineering Collegs
Ludhiana-141 Qub.
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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: EEE 102
Course Title: Energy Auditing and Management

Programme: B Tech L:3T:1P:0 Credits: 4 '

Semester: 3 4 TheorviPractical: Theory Tenching Howrs: 45(L)+15(T) =

Total Max, Marks: 100 Continuous  Assessmient End Semester Examination (ESE)
(CA) Marks: 40 Marks: 6i)

Minimum Percentage of Numerical / Design / Programming Problems in ESE: 30%
Duration of End Semester Examination (ESE): 3 hours

Course Type: Professional Elective

Prerequisites (if any): ESC101
Additional Material Allowed in ESE: Non-Programmable Scientific Caleulator

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

1 Understand the importance of energy conservation and energy management in mu:tumml '
and commercial seciors,

AnalyZe various energy sources, energy consumption pam:rns. and Energy flow in svstems.
Apply encrgy auditing m:thﬂdulugms to identify energy conservation opportunities.
Evaluate energy efficiency of electrical equipment, s}'f;'rr.m;, and wtilities

Aggess ceonomic fﬁi&alllt". of energy conservation measures using financial analysis.

o] ] sl e B

Develop strategses for effective energy management and sustainable energy utilization,

Contents

Part-A
Unit-1 Energy Scenario and Energy Resources 7 (L) hrs
Energy scenario: global, national, and regional perspectives, Energy demand and supply situation in
India, Conventional and non-conventional energy resources, Enengy consumplion patterns in industry,

commercial, residential, and agricultural sectors, Energy forecasting and energy planning and Role of
energy conservation in sustninable development,

Unit-11 Energy Management Concepis 08 (L) hrs
Energy management: objectives and principles, Energy policy and energy management standards,
Energy accounting and energy monitoring systems, Encrgy balance and energy flow diagrams, Role of
Bureaw of Energy Efficiency (BEE), Energy monager and energy auditor: roles and responsibilities,
Energy management in electrical, thermal, and utility svstems

Unit=111: Energy Auditing 08 (L) hrs
Energy audit: definition, need, and types (preliminary and detailed), Steps involved in energy auditing,
Data collection and measurement techniques, Instrumentation for energy aodit, Energy andim
methodology for electrical and thermal systems and Preparation of energy audit reports,

Part-F

Unit-1V Emergy Efficiency in Electrical Systems 08 (L) hrs

Energy efficient motors and drives, Losses in transformers and methods of loss reduction, Energy
efficiency in lighting svstems (LED, CFL, electronie ballasis), Power factor improvement technigoes
Encrgy conservation in distribution systems and Harmaonics and their impact on energ? {{5]

H.0.D,
Deptt. of tlactrical Engineering
» GN.D. B same ioaeCms.
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Guru Nanak Dev Engineering College, Ludhiana
An Antonomous College under UGC Aet 1956

B.Tech. 3™ Year (Electrical Engineering)

Unit-V Energy Efficiency in Industrial and Thermal Systems 07 (Ljhrs

Encrgy cfficiency in boilers, furnaces, and compressors, Steam systems and condensate recovery,
Energy conservation in pumps, fans, and blowers, Waste heat recovery technigues, Cogeneration and
combined heat and power (CHP) systems.

Unit-¥V Economic Analysis and Energy Management Case Studies 07 (Ljhrs
Economic analysis of energy conservation projects, Payback period, net present value (NPV), internal
rate of return {IRR), Life cycle cost analysis, Carbon eredits and environmental impact assessment, Case
studies on industrial, commercial and institutional energy audits.

Tutovial howrs will be wsed for practice sessions for design/numertcal problems/programmingcase-
studies efc, fay the case may be),

Text Beoks:
1. CL Wadhwa, Electrical Power Systems, New Age International Publishers, 2005,
2. Guide Book for Energy Managers and Energy Auditors, Bureau of Energy Efficiency (BEE),
Ciovernment of India, 20035

3

W.C. Turner, Energy Management Handbook, CRC Press, 2007,
Reference Books:
C. W, Tumer, W. Kennedy, Guide to Energy Manarement, Fammont Press, 2007

2. & Rao & B.B. Parulekar, Energy Technology, Ehanna Publishers, 2005
3 AThumann, Mant Engincers and Managers Guide to Energy Conservation, Fairmont Press,
2R,
4. BEE Training Manuals, Burean of Energy Efficiency, India, 2003
Ondine Learning Material:

hintps:hegindiz, gov.in/content’energy-auditors

2. hitps:ifwaw peda.gov.in

Supplementary SWAYAM Course;

Accessed on March 08,2026,
Accessed on March (8, 2026,

Sr. | Course Instruetor Host | URL
No. | Name Fmstizure !
| | Builiing Prof. i htips://onlinecourses nptel ac.in'noc25_ar 1 {Fpreview
Energy Shankha Kharagpur
Systems amd | Pratim
Auditing Bhatiacharya
2 | Basic Dr. R. M. | Chhattisgarh | hitps:/onlinecourses.swayam2.ac in‘nould_es5/preview
Principles of | Patel & Mr. | Swami
Energy Akhilesh Vivekanand
Managemen | Kumar Technical
&  Energy | Tiwari Limiversity
Audit (CSVTL)
.L.-"‘l
| | A
HO.D. L%\ _
Deptt, of rical Engineeri
G.N.D. Enginsering Collcge
Ludhiana-141 Uuo,
hﬁb:,d-r
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech. 3™ Year (Electrical Engineering)

Cowrse Code: EEE1D3
Course Title: Electric Drives and Utilization

| Programme: BTech. |[L:3T:1P:0 Credits: 4
(EE) 2
Semester: 5 __Theory/Practical: Theory Teaching Howrs: 45(L)+15(T) = 60 hrs

(CA) Marks: 40 Marks: 60

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

Minimum Ptmut-g: of Mumerical / Design / Frngrnmmirlg Froblems in ESE: 20%
Duration of End Semester Examination (ESE): 3 hours

Course Type: Professional Elective

Prerequisites (if any): ESCI01
Additional Material Allowed in ESE: Non-Programmable Scientific Caleulator

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

Co# Course Outcomes

| Understand the principles, advantages and components of electric drives and Electric
| Tmiction sysiem.

2 Analyze mechanical load charactenstics and select appropriate electric motors and drive

systems for various industrial applications,

3 Apply the principles of illumination and laws of hghting to design efficient indoor and
outdoor lighting systems,

4 Explain and compare different electrical heating methods including resistunce, induction, |
and arc heating for practical applications. L e el

5 Understand the principles and applications of clectric we I.dlng lcr:hmques such as resistance
welding and arc welding.

(1] !l:buﬂtlﬁ,' electrical circuits vsed in refrigeration, .ur-cmdmnmng, and water coolers, and
examing electrolylic and electrometaliurgical processes.

Contents
Pari-A

Linit-1 Electric Drives and Traction System 10 (L) hrs
Advantages of electric drives, Characteristics of different mechanical loads, Parts of electric drives,
close loop of electne drive system, Types of motors used in electric drve pulley drives, Selection of
drive for applications such as general workshop, textile mill, paper mill, steel mill, printing press, crane
and lift etc. Introduction to Electric traction system, types of clectric traction system, components of
SyEtem.
Unit-IT Electric Heating and Welding 14(L) hrs
Advantages of elecirical heating, Heatimg methods: Resistance heating — direct amd indirect resistance
heating, properties of resistance heating clements, Induction heating: principle of core type and coreless
induction furnace, Electric arc heating: direct and indirect arc heating, construction. working and
applications of arc furnace. Advantages of electric welding, Welding mathods, Principles of resistance
welding, Principle of arc production, electric arc welding, characteristics of anc; carbon arc, metal arc,
hydrogen arc welding method of and their applications. WPT

A

Deptl. of -'ectrical Enpinearir
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Part-B

Uniit-1T0 IMumination LIHL) hrs
Definition: Luminows flux, solid angle, luminous intensity, illumination, luminous efficiency,
depreciation factor, coefficient of wilization, space to height ratio, reflection factor, glare, shadow, lux,
Laws of illumination, Different type of lamps, construction and working. Main requirements of proper
lighting; absence of glare, comtrast and shadow, General ideas about street lighting, flood highting,
monument highting and decorative lighting, light characteristics etc

Unit-TV Refrigeration and Air Conditioning System 06 (L) hrs

Electrical Circuits wsed i Refrigeration and Air Conditioning and Water Coolers, Principle of air
conditioning, vapour pressure, refrigeration cyele, eco-friendly and Refrigerants.

Unit=Y Electrolysis B5(L} hrs
Electrolytic Processes, Laws of electrolysiz, process of electro-deposition clearing, operation,
deposition of metals, polishing, Applications of electrolysis.

Tutorial hours will be wsed for practice sessions for design/mumertcal problems programming/case-
studies ete, fas the case may bej,

Texy Books;
I. H. Partab, Art and Science of Utilization of Electrical Energy, 2nd Edition, Dhanpat Rai & Co,
2004,
L. 1. B. Gupta, Utilizaton of Electric Power and Electric Traction, 9th Edition, 5. K. Katana &
Sans, 2013,
1. 5 K. Pillai, A First Course on Electrical Drives, 3rd Edition, New Age International Publishers,
2003,

4. M. G, Sav, Alternating Current Machines, 5th Editiom, CBS Publishers & Distribuiors, 2002
3. V. bubrahmanvam, Electrical Drivies: Concepts and Applications, 2nd Edinon, Tata McGraw-
Hill Education, 2011,

Reference Boaks:
1. G C, Sen, Electric Motor Drives and Control, 151 Edition, Wiley India, 2014,
2. E O. Taylor, Utilization of Electrical Energy, 2nd Edition, Longman Scientific & Technical,
19064,

Cinline Learning Materials:
| hitps:/imroet.com'downloads/digital_notes/ EEE3 1082020/Electrical®20Drives. pdf
Accessed on February 10, 20026.
2. higps:Cvardhaman org/ wp-content/uploads 202 D3 Utlization-of-Electrical -Enargy. pdf
Accessed on Fehruary 10, 20246,
Supplementary SWAYAM Course:

&r. | Course Instructor | Host LRL
No. | Name Imstitute
I | Fundamentals | Prof. 1T hitps:/fonlinecourses nptel.ac.in‘noc 19 _eedS/preview
of  Electric | Shyama Kanpar
Dirives Prasad
p LU b j
Deptt. of L‘ ical Enainear
2of3 G.N.D. Ergineering €
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Hlumanabion
Engineering,

MK,
Kishore

T
Kharagpur

hitps:/'onhnecourses swayam.ac. inmou23 _esls/preview
pre
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An Autonomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)

Subject Code: EEE 104
Subject Name; Fuzzy Expent Systems

Programme: B. Tech (EE) L:3T: | P Credifs: 4
Semester; 5 Theory/Practical: Theory Teaching Hours: 45(L)+13(T)= 60
hrs
Total Max. Marks: 100 Continuous Assessment (CA) | End Semester Examination (ESE)
Marks: 40 Marks: 6l

Minimum Percentage of Numerical / Design | Programming Problems in ESE: 30%,

Duration of End Semester Examination {ESE): 3 howrs

Course Tvpe: Professonal Elective

Prerequisites (if anyv): BSEEIT]
Additional Material Allowed in ESE: Non-programmahle Scientific Calculator

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

CO¥ | Course Ouleomes
| Represent the vanous forms of fuzey svstem.
2 Perform fuzzification and defuzzification of a given situation/ process.
3 Develop fuzey rules for a fuzzy svstem,
4 Ungderstand basic steps involved 1o design a Fueey-Logic conlroller,
5 Apply software tool for designing fuzzry logic-based controllers.
é Apply fuzzy logics for solving classification problems.
Contents
Pari-A
Unit I: Introduction (8 (L} hrs

Crisp and Fuzey Sets-Defimnion, Representation, Operabions and Propermies, Classical Reletions and Fuzzy
Relations-Cardimelity, Operations and Properiacs, Fuzzy Cantesian Product and Composition.
Umit 11z Fuzzification and Defozzifcation 1 (L) brs
Fuzzy Membership Function-Features and Forms, Fuzzification-Definition, Need and Method, Fuzzy
Linguistic Yariables and Defurzification-Defimtion, Need and Methods, Lambda Cut for Fuzzy Sets and
Relations.
Unit 117: Furey Rule Based System 05 (L) hrs
Formation of Fuzrzy Rules, Approximate Reasoning, Canonical Rule Forms, Decamposition of Campsound
Rules, Ageregation and Properties of Fuzey Rules, Fozzy Inference Svstem, Graphical Technigues of
Inference
Part-B

Unit IV: Fuzey Classification 10 (L) hrs
Overview of pattern recognition and decizsion making, Classification by Cnsp and Fuzzy Equivalence
Relations, Cluster Analysis, Cluster Validity, ¢ —Means Clustering, Hard ¢ ~Means (HCM), Fuezy ¢
—Means (FOM). Classificabion Metnic, Hardenmg the Fussy © =Partition,

Deptt. of Mgf-ﬂiﬂ?&rlu
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956

B.Tech. 3™ Year (Electrical Engineering)

Unit-¥ Applications of Fuzzy Expert Systems in Control Svstem 12 (L) hrs

Review of Conventional Control Systems, Furzy Logic Control-Need and Basic structure of a fuzzy

controller, Control System Design Problem-introduction and assumptions, concept of Control

Surface in fuzzy controllers, Basic structure and design steps of Simple Fuzzy Logic Controllers,

Applications of Fuzzy Control Systems in Real-Life, use of software toals.

Text Books:

I. LT.Ross, Fuzzy logic with Engineering Applications, McGraw Hill, 1995

2. G.K. Lir, B.B. Yuan., Fuzzy sets and Fuzzy Logic, Prestice Hallof IndiaPrivateLimited, 1997,

3. Fuzzy Set Theory and Its Applications by H. Zimmermann, Fourth Edition, Springer Publication,
2001

References Books:

1. JYen, L Reza, Fuery Logic: Intelligence, Conirol, and Information, PHIL 1998

2. NP Padhy., Artificial Intelligence and Intelligent Svstems, Oxford University Press 2005

3. G Bojadziev and M. Bojadziev, Advances in Fuzzy Systems—Applications and Theory: Volume 3
{ Fuzzy Sets, Fuzry Logic, Applications), world scientific, 1996

Online learning material:

1. htips:iiweb.cswpieduw'~rich/courses mgd4 | 00-c1 6/Jectures/ K-
Fuzzy pdf%a20Accessed®0200on%20march%202, 2026 Accessed on March 08,2026

Supplementary SWAYAM Course:

' Sr, | Course Name | Instructor Host Institute | UKL
M.
Fuzzy Sets, :
o : Indian  Institute
Logic gnd | Prof, Mishchal | .~ NI -
1 Sitons 3] i Ve | of Tus.rn.hmlngy htips://onlinecourses.nptelac.in/noc2 5 eedd
Applications '
Furzzy  Logic | Prof. Dilip | Indian  Institute
7. and MNeural | Kumar of Technology | hitps:/onlinecourses nptel ae m/noc5_gels
Metworks Pratihar K haragpur
. Indian  Instiute
Introduction o | Prof, 5. N . ; o _ ;
3 Soft Computing, | Siv o ::‘ El':ITL;-.;::I:u-»::uln:rg:, hitps: fonlinecourses nptel acin

1.0.D }w
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Programme: i Tect LT i )

 Semeier: Sh Theory Practical: Theos, . Tenshing Hours: 45{Lj hrs

Total Max, Marks: 10 Continuous  Assessmvent En-i El-nnu- Examination IEE'I
(CA) Marks: 40 Marks: &0

 Mintmum Percentage of Numerical /| Design - Programeming Prolilesss in ESE: Nl

Duration of End semester Evamimston iESEy 3 o
Course Type: Core Course

|
.

ST R

" Comprehend conceps and thearies of enrepeeneuntip sad s sobe cconaie developenert,
" Develop business plan and identify the reasoin of falwie of batibess plany

3 iRustrate the sbegm in smrtmy MISME Rl I L L

4 Comprehend govermment policier and u-pu.'r ~ irymework svmiable n lndis to (ogitisle the |

mﬁufwwﬂm_
Uadersiand the commemporary ssues of suvauible development, |destify differen sources of
| Gmapee for new enterprises and asses the ol of fisascial institutions snd variom goverteaent

_scharhes i entreprenourial development
& Rmhmﬂwummwpmmuamml
_developrient -
Lontents
PFart 4
Umit-l Busics of Entropraneanbip 8L hrs

Cimcrpt of Entreprenssnip, Thaoties of Entreprenean bgp, Mythis ghow Emtreprencunkip, Entrepresesial
Trnits amd Motivation. Rale of Esineprensunhip m sconomi development Tvpes of Entrepranesry. Bareien
it way of Exfreprengurship. Entepesneiurndip [esel ooreit {ED) Cyvcle. Entrepremeurchin des slopmumt
programanes | EDP

Lmii-2 Identification of lavestmeal Upportuniie UL by
Creathvity and Business ldess, Blocks o cregtivity. Business Plans sedd reusom of failure of busimees pluns
Micro-Small-Medium Enterprise (MSME) & its roie ip deveiopang countriey Steps and peoblens for sounng:
Uervetietient policios for industry and regulators framework. foreign coflshonation snd izvestment Scouting
for project odean, prelimimery soreening & pilol run protote madeling

Lais-3 Market aod Demand Analysis T hrs
Informasiva requined fir market and demand anslysie, male suvey, demad lonasting. undeniainties in
demasd forecsating
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Guru Nanak Dev Engineering College, Ludhiana
AR i

Ll A 1956

1 nit=4 EOP in India, South Asis and World pregr Wi by
Phases of Entrepremwurial - Governinert Poliches & Ieitiwtlves. Admonistrstive Frame work, Policy
iatruments, Stalutony Boands, Industrial Fatares, Industinl closers incentives and subnidies. Promotianal
ngencics. Business lncabzions & Star-ups

Unit-2 Finnnewl Managemeni PUL b

Cost estimation, Tvpes of capital, Budget Managoment, Bridge canital, Seed capital assistance, Margin money
scheme, Industrial Sicksess, Couver Remedles- An overview oa the roles of inatiiutions schemes

mﬂﬁdmﬂﬂﬂLMMntﬂmmw“mm

funding, Ange! Investars. Revival, Exit snd End 1o 8 viestere

Tent Buoks

[, A. Bumrar, "Emtreproneurship”, Pearson, New Delhi, 2018
1V B, Manda Gopal, “Ertrepreneurial Developrienst™, Vil Publishing, New Delhl, 2015,
1V, Dgsal, “Dynamics of Entreprenearal Develogment & Managernont”, Himataya Poblishing Houw

Relference Books

| S5 Khanka “Fntrepwencerial Development™, S.Chopd & Lo, Sew Defm
2 Patricia (. Oreese and Mark P Rice. “Entreprepeurship education”. Fdwand Blgar Publashing, 2007

Oaline Learning Materuls
| hppe. w mw cinegipbal arg wp-contemt uabomd | be-Ltrainoere-Cinidiie Bubidingo-Suusaalul:
Drevimeys. 2017 pdi Acvessod oo U May, 2025
Supplementary SWAY AM Coarse ®
sr. | Course Nome  lstructor Hast URL
N Tnstitute
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|
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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; ESEELO]
Course Title: Design Thinking

Programme:  B.Tech, | L:0T:0F:2 Credits: |

(EE}

Semester: 5 | Theary/Practical: Teaching Howrs: 30(P) = 30 hrs

Total Max. Marks: 50 Continuous ~ Assessment | End  Semester Examination (ESE)
{CA) Marks: 50 Marks: 0

Minimum Percentage of Numerical / Dﬁﬂgn ! ngnmmmg Problems in ESE: 90%
Daration of End Semester Examination (ESE]* A
Course Type: Engineering Science

Prevequisites (if any): NIL
Additional Maierial Allowed in ESE: NIL

On completion of the course, the student will have the ability to:
Ol Cviirse hnfeomes
I Carry out the layoul of winng circuits of electrical instaliations and those of motor control
clrcuits,
Estimate the vartous costs invalved in these electnical insiallations
Analvre the impact of Indian electricity ace 2003,

Prepare the quotation and tender for the purchase of electrical equipment and materials.

Develop proposals/single line dingrams for electrical installations in specified premises.,
Perform energy audit of a small atility,

= UV O - U o

Laboratory Work :Perform the following experiments incorporating design thinking principles to
foster ereativaty, innovation, and user-centric problem-solving.

Experiment Experiment Title
Mo,

To study Indsan electneity act 2003,

To carry out wirng diagram of residential butlding 'educational mstitute/indusiry.

To study design paramieters of electrical panel boands.

| bad | B | =

To estimate the cost of a domestic installstion { Residential building Taboratory drawing hall)
‘with concepl of illumination design.

To estimite the oost of indusirial installation

To estimute the cost of overead service connection,

T estiminte the oost of underground service connection.

Tu estimale the load and cost of any five electrical appliances,

Prepare a proposal {Lavout, design and estimation) for installing street lights in the college
premises with requined dingrams, estimates etc. as per the BIS regulations. oy -
H.0.D.
1af3 Deptt. of ectijcal Engineering
-GNDEr;lusr*-f '
Ludhiana-141 Bepie Code- 258
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Guru Nanak Dev Engineering College, Ludhiana

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

1n

Make use of varous electricity standard codes and (BIS& [EC) 1o Prepare a list of standards and

codes for the following.
a. Code of practice for wiring.
b. Earthing.
¢. Installation of Medium Voltage motors.
d, Installation of Medium Voltage penerator,

. Installation of Power and distnibution Transformers.

f. Fire and safety

g- Energy conservition,

h. Selection of motors for AC drives.
L. Installation of hghtning amesters.

11

Develop’ Prepare a quotation for purchasing different materials required for the electrification of
a residential building having a connected load below SkW,

12

| Draw a detailed winng dingram fmﬁ:: electnfication of a house building with at least 3 light

circuits and 2 power circuits.

13

Draw the single line dizgram for the power distribution scheme in the college premises.

14

To study vanous types of light sources and lighting schemes.

15

To camyout clectrical encrgy andit of laboratory/office/'workshop.

[

To visit the concemned industries in collaboration with BIS for the analysis of issues reganding

implementation of Indian standards.

Text Books

i

5. Singh, *Electrical Estimating and Costing’. Dhanpat Rai & Co., Reprint 2013,
D. Tanmoy, ‘Installation, Testing, Commissioning and Maintenance of Electrical Apparatus’,

Danpat Rai & Co,, Reprint 201 3,

3. K.B. Raina, Dr. 5. K. Bhattacharya, ‘Electrical Design Estimating and Costing” New Age

International.

A

Bureau of Indan Standard, 5P-30:2011, National Electnical Code.
Bureau of Indian Standard. 15: 732-1989, Code of Practice for Electncal Winng Installation.

Online Learning Materials
I, hetpedwoww.epwd. gov.in/Publication/Internal 201 3 pdf

Accessed on March |7, 2026

2. https:/mreet. comd'downloads/digital _notesEEE2 3092022/ Electncal ¥ 20Estimating %2 0and’s
20 osting®a20digital®a20notes pdf

Accessad on March 17, 2026

3. hitpss o gpgajapati. i pd FE1& ¥ 20notes? 206th % 20sem 6 20by a2 0sushanta . 2 kumar
Y2 malik, Va2 lsrte2 0L cct. pdf

Accessed on March 17, gnzﬁ
oy
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Guru Nanak Dev Engineering College, Ludhiana
An Autonomous College under UGC Act 1956
B.Tech. 3™ Year (Electrical Engineering)

Experiments to be performed through Virtual Labs:

Sr. No. | Experiment Name Experiment Link(s)
l Prepare the cost estimation sheet for the project | hitps://psem 1 -coep.viabs. ac.in‘exp/cost-
under conskderation estmstion-shect/index. html

o
HOD. K lku“v
Degptt. of =
- G.N.D. Engineering Colioga
Ludhiana-141 005
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uru Namak Dev Engineering College. Ludhiana
An Aatunamons College wader | GE Act 1956
B Tech. Civil Engmecring
Course Code: MCTOVBCEX N ABCAXXX
Course Title: Disaster Management and Preparedness

- Programme: B Tech L2TiOP D L‘nﬂ:ﬂ

|-mﬂ1- Theors Practieal: Troos, lTﬂllhl Meurs: J00LMTidP) =

|mmmw | Contianoms  Aksmment | End Semester Kaminetion (E58)
(CA)Markse 50| Marke Nil

Minimum Percentuge of Numerical | Deskgn - Programmimg Froblems in ESE 0/

MEHHIM[«&J Wil

Courve Type: Mundiory Coure :‘mnrt.,rdu]

Prersgpuisites (i any i W0
Adiitional Material Allowed dn ESE: 00

o=

| Esplain the fundsmwntal concepls of disster  mensgement, inchuding hasards,
_vulnerabilitien, rlbk, capacitics. impacts, presention. and mitigation sirategies

2 m&mm‘mﬂmdnﬂhﬁm&mmmﬁhﬁ#ﬂ
vulmerabiiity profle of indus

3 | Assess the envirnmental Mmﬁ.hmmnﬂdmmwlﬂnmﬂﬁuhﬂhf
perform basic valnensbilay st rish pssmamenit e dispaier-prone areas. i
4 Apply the prnciples of the dissster munagement vale for effective dissser fak reduction

p—

+  Dmeribe the moie of modam holugios o dister predclion, momtonng. and |

'm PR
& Dermonstrsiz swarmnsw of daiaer mamsgsmeas rulioes or varoun uakehniden in
taibiing reshliont and wolairable commaniine. .

% v v

L e————

Part-A
Uit 12 Introduction to Disaster Management 12 Hoursi
Concepts and definitions of disaster. hazaed, valoerability, emergency sad nsk. severity,
frequetncy and exposure of harards; capacity, resilionce and impacts of disasters; pringiples of
prevention, prepurcdness and mitgation for reducipg disastcr rska

Unit=1 Classafication of [Nsasters (6 Hours)
Classiflcation of disasters: natural disssters incloding oods, dmoughts. ey lones, conthumakes.
s, kandsiades, volcanic eruptions, coustal eresion, wil erosion and fores fires. human-
induced dsasters sach as industrlal scoidenin. chemenl spilln, nuclear and radological
emergencics. amsponation sccidents, urban flooding and lerrorist acthivities: harand and
vulnerabifity profile of Indla with special emphasi on mountain Regions. coastal ancas md
ceologically fragile rones

Lofd
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mm_ﬁ!hlﬂmlmm:imm. d urhan :ﬂlﬂ.‘.
mdmmmmudmmqﬂ ol disisster

Fart-B
Umit-Iv: Disaster Risk Reduction and Management i® Hours)
Mmaﬂ:mmmmumvmhu.m preparedness,

mdﬁ:cmﬂmﬂﬂmuﬂmﬁy:mm-ﬂmlh
health services: reconstruction and rehwbilittion. copucity building and gender-sensitine
approgches. roles  and respansibilities  of Bovemmen!  agencis,  local | instinutions,
m:;.hmm:ndMWndlwmmnm
and program in India with reference 10 the National Disaster Management Authorits.

Lmit-V: Apphcation of Science and Technology (o Disaster Vanagement (4 Hours)
Role of Gieagraphic Infonmation Systern (GIS), Remnate Senving, Global Positioning Sysem
(CHPS), Internet of Things (foT), Antificial Istelligence (Al), drones and mabile applications n
dhqr prediction. menltoring and managemont; disader communication svelems aed
dissemimation of early warning mformation; know ledge-based expent systems and risk-time
charts; influcnce of developmental projects, land-use changes and urbanization on
vulnerubility: Sustainable Development Goaly (SDCh). disaster resilience, roconsirection and
resilient developmen! srategics

Lmit-=¥1: Accessibility asd loclusive Disaster Management i3 Hours)
Accessibility in dissstor proparedness. misigation. response and reconstuction: inclusive
simergency pladning and evacoation measurcs; cowrgency services and communication
spatems for perons with disabilities and wulnerablc populsrons. amiversal secessibility xnd
resilienl  community  developmest  foe achieving inclusive and sustainable disaaicr
nanRgLInCnL

Tent Booky Relervnce:

} m.MMMMKHmMHmlu;Hmu.Hu

fow. s gy i (Home pags of Nationsl Chsister Managerent Authority)

i, v e vy i L (Natiomal Dilaaster Mismigerment i india, Minkstry of Home Affair).

Pradeep Sabn, 2004, Desaster Risk Reduction in South Asle. Prentioe Hall

Stagh B, 2008, Mandbvot of Divester Musagemest Tochigoss & Guideline, Rua

O Singh Jeghir, Disaster Masagement - Future Challenges & Opportunities, 1K Internarionl
Pubilishing House

(Ghash GK., 2006, Disaster Mussagesment, APH Puld ahing C orporetion

Disaster Medical Systems Guidstine: Emargency Modice! Services Authority, State o Califirn e

EMSBA no 214, June 2001

V. inter-Agency Standing Committes iTASC) (e 20071 | ASC Cubdelines on Mentsl Meslh end

Puyehuwccial Suppon i Emetgency Seitings. Ueneva [AS
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Guru Nanak Dev Engineering College, Ludhiana

An dutonomaous Callege under UGC Act 1956

B.Tech 3rd Year (Electrical Engineering)

Course Code: TREE102
Course Title: Training-1l

Programme: B.Tech (EE) L:0T:0P: 120 Credits: | I

Semester: 5 TheoryPractical: Teaching Hours: 120(7) = 120 hrs
FI.'EI.EI.'iE-_'E]

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

Minimum Percentage of Numerical / Design / Programming Problems in ESE: NA
DPuration of End Semester Examination (ESE): NA
Course Type: Project work, Seminar and Internship

A six-week Institutional/Industrial Training shall be conducted during the summer vacation
following the completion of the fourth semester, An external Viva-Voce examination shall be
held immediately after the completion of the training, The evaluation and award of
marks/credits shall be given in the 5 semester itself.

J’Lf
1 !
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Deptt. of ©'4gMical Engineering :

G.N.D. Engineering Coilcge
Ludhiana-141 004

Po—

lofl

Lohema Codde- 1024

T




