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s M. Tech. (Power and Energy System)
_;' Teaching Scheme for Postgraduate Degree Programme

e A

It is a Post Graduate (PG) Programme of 2 years duration (4 semesters). Additional Lectures/ Tutorials: Need based
additional Lectures/ Tutorials may be introduced for any course, however the credits of the course will not change.

Courses & Examination Scheme:
First Semester

Course |Course Type Course Name L | T| P | Marks Distribution | Total Credits
Code Internal | External | Marks
PES- Core 1 Computer Aided Power| 4 [0 O 40 60 100 4
101/24 Theory System Analysis . o
PES- Core 2 Distributed Generation 410[0 40 60 100 | "4
102/24 Theory
PES- PE1 Professional Elective-1 310/0 40 60 100 3
103X/24
PES- PE2 Professional Elective-2 3100 40 60 100 3
104Y/24
MTRM- | - Research Methodology and 2 (0(0 40 60 100 2
101/18 IPR
PES- Practical/ Power System Analysis Lab 0[O0 4 60 40 100 2
105/24 Laboratory 1
PES- Practical/ Power System Lab-1 00| 4 60 40 100 2
106/24 Laboratory 2
MTA- Audit-1 Audit Course-1 2(0(0 00 00 S/ Non-
10X/18 US* | Credit
Total 18/0| 8 320 380 700 20
S/US*: Satisfactory/Un-Satisfactory
Professional | Course Course Name L|T|P Marks Total | Credits
Elective/ Code Distribution Marks
Audit Internal |External| . )y
PE1 PES- FACTS and Custom Power 310/0 40 60 100 '3
103A/24 | Devices
PES- Advanced Power System 310[0 40 60 100 3
103B/24 | Protection
PES- Mathematical Methods for 31010 40 60 100 3
103C/24 | Power Engineering
PES- Analysis of Power Converter 310/0 40 60 100 3
103D/24
PE2 PES- Rural Energy Systems and 310/0 40 60 100 3
104A/24 | Sustainable Development
PES- Waste to Energy Conversion 310[0 40 60 100 3
104B/24 | Technologies
PES- Small Hydro and Non- 3(0(0 40 60 100 3
104C/24 | Conventional Technologies
PES- Solar Energy Conversion 31010 40 60 100 3
104D/24 | Technologies
Audit-1 | MTA- English for Research Paper 210]0 00 00 S/US* | Non-
101/18 Writing Credit
MTA- Disaster Management 2 (0[O0 00 00 S/US* Non-
102/18 ' * | Eredit
MTA- Sanskrit for Technical 210(0 00 00 S/US* | Non-
103/18 | Knowledge Credit
MTA- Value Education 210(0 00 00 S/US* | Non-
104/18 Credit

S/US*: Satisfactory/ Un-Satisfactory
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) M. Tech. (Power and Energy System)
Teaching Scheme for Postgraduate Degree Programme

Second Semester

Course | Course Type Course Name L|({T| P Marks Total | Credits
Code Distribution | Marks
Internal | External
PES- Core 3 Renewable Distribution 410 0 40 60 100 4
201/24 | Theory Systems
PES- Core 4 Power System Dynamics | 4 | 0 | 0 40 60 100 4
202/24 | Theory
PES- PE3 Professional Elective-3 3(0 0 40 60 100 3
203X/24 \ \ i
PES- PE4 Professional Elective-4 3|lof O 40 \ 60 100 3
204Y/24
PES- Practical/ Mini Project olo]| 4 60 \ 40 \ 100 2
205/24 | Laboratory 3
PES- Practical/ Seminar 00| 2 100 - \ 100 \ 1
206/24 | Laboratory 4
PES- Practical/ Power System Lab-2 oo 4 60 40 \ 100 \ 2
207/24 Laboratory 5
PES- Practical/ Renewable Energy Lab oo 4 60 40 \ 100 \ 2 J
208/24 Laboratory 6
MTA- | Audit-2 Audit Course-2 20| o 00 00 ‘ S/US* \ Non- J
10Y/18 Credit
Total 16| 0| 14 440 360 | 800 | 21
S/US*: Satisfactory/ Un-Satisfactory
Professional | Course Course Name L T Marks Total Credltj
Elective/ Code Distribution Marks
Audit Internal | External
PE3 PES- Energy Conservationand | 3 40 60 100 \ 3 J
203A/24 | Audit
PES- Advanced Power Systems | 3 40 \ 10Q \ T3 J
203B/24 | Protection '
PES- Reliability Analysis and 3 40 60 100 3
203C/24 | Protection \ \ _\
PES- Energy Economics and 3 40 60 100 3
203D/24 | Policies \ \ J
PE4 PES- Electric and Hybrid 3 40 60 100 3
204A/24 | Vehicles \ \ \ J
PES- Smart Grids 3 40 \ 60 100 3
204B/24 \ \ J
PES- Engineering Optimization | 3 \ 40 60 100
204C/24 \ \ 4\
PES- Artificial Intelligence 3 40 60 100
204D/24 | Techniques \ ‘ \
Audit-2 | MTA- Constitution of India 2 00 00 S/US* Non-
105/18 \ \ Credit j
MTA- Pedagogy Studies 2 00 00 S/US* | Non-
106/18 \ \ Credd
MTA- Stress Management By 2 00 00 S/US* | Non-
10718 | Yoga \ \ Credd
MTA- Personality Development | 2 00 00 . S/US* |, Non-
108/18 | through Life \ Credl J
Enlightenment Skills

S/US*: Satisfactory/Un-Satisfactory
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Third Semester
Core Course C
[Elective Code o e L|T| P Marks Distribution Total | Credits
Marks
PE5S \ PES- Professional 3101 o Intenmn] | Exteni]
301X/24 | Elective-5 B 6o | 100 | 3
Open MTOE- | Open i
Eleotive | 301X/18 | Flective 31010 4 60 100 3
Major PES- Phase-1 Dissertation
\;oject \ 302/24 0101 2 60 40 100 10
L Total 610/ 20 140 160 300 16
Professzonal Course Course Name L1 T | P | Marks Distribution | Total, Credits
Elective Code Marks | |
/Audit Internal External
PES \ PES- Industrial Load Modelling (3| 0 | 0 40 60 100 3
301A/24 | and Control
PES- Power System Deregulation | 3 | 0 | 0 40 60 100 3
301B/24
FES- Solar PV Energy System |3 [ 0 | 0 | 40 60 100 3
301C/24
PES- Power System Generation 3(0]0 40 60 100 3
301D/24 | Control
OE MTOE- | Business Analysis 3({0]0 40 60 100 3
301A/18
MTOE- | Industrial Safety 31010 40 60 100 3
301B/18
MTOE- | Operations Research 31010 40 60 100 3
301C/18
MTOE- | Cost Management of 31010 40 60 100 3
301D/18 | Engineering Projects
MTOE- | Composite Materials 3{0(0 40 60 100 3
301E/18 , I
MTOE- | Waste to Energy 300 40 60 100 3
301F/18
Fourth Semester
Course | Course Course Name L|T| P Marks Total Credits
Code Type Distribution Marks
Internal | External
PES- Major Phase-2 Dissertation 0|0} 32 60 40 100 16
401/24 | Project
Total - - | 32 60 40 100 16

Total Marks of M. Tech Program = 1900

Total C

redits of M. Tech Program =73

» . v
)
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M. Tech. (Power and Ener,
) gy System
Teaching Scheme for Postgraduate Degree Program[‘m)a

Programme Educational Objectives

1 Cc?re '(t‘:ompetenc?: T9 provide students with a solid foundation in mathematical,
scientific ar.\d engineering fundamentals required to solve engineering problems and also
to pursue higher studies.

I

Breadth: To train students with good scientific and engineering breadth so as to

comprehend, analyze, design, and create novel products and solutions for the real-life
problems.

111 Professio_nali‘sm: To inculcate in students professional and ethical attitude, effective
communication skills, teamwork skills, multidisciplinary approach, and an ability to
relate engineering issues to broader social context. -

» . ¢
1

Programme Specific Outcomes (PSOs)

PSO1 The ability to design a component, system or process related to Power and Energy System
(PES) for a defined objective and conduct experiments, as well as to analyze data.

PSO2 An ability to design a component, system Or process related to PES to meet desired needs
within realistic constraints such as safety, environmental, economic, social, ethical,
manufacturability and sustainability.

Programme OQutcomes

PO1 An ability to independently carry out research/investigation and development work
to solve practical problems.

PO2 An ability to write and present a substantial technical report/document.

PO3 Students should be able to demonstrate a degree of mastery over the area as per the
specialization of the program. The mastery should be at a level higher than the
requirements in the appropriate bachelor program. :

' !

Board of Studies for PG studies in Electrical Engineering, Electrical and Electronics Engineering,
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| K. Gujeal Punjub Technleal Unlversity, Kapurthala
M. Tech. (Power and Energy System) P* nMERlge - 2

“

PES-101/24 COMPUTER ATDED POWER SYSTEM ANALYSIS L T
Internal Marks: 40 4 0
External Marks: 60

Total Marks: 100

= =

[ Course Objectives:- Students will be able 1a: |
CO1: Understand various metheds of load flow and their advantages and disudvantages
CO2: Analyze various rypes of faulls in power syslem
CO3: Understand power systern seourity concepls and rank the contingencies

CO4: Eatimate closeness to voltage collapse and calculate PV curves.

| Syllabus

Units | Content Hours

I | Load flow: Overview of Newtan-Raphson, Guuss-Siedel, fast decoupled | 10
metheds, convergence  properties, sparsity technigues, bhandling Q-max
violations in constant matrix, inclusion in frequency effects

2 AYR in load Now, hiandling of discrete varinble in load flow, Fault Analyvsis: |2

| Simultaneous faults, open conduetar faults, generalized method of fault unnfysis |

3 Seourity Analysis: Sceurily state dhagram, contingency analysis, genernior shift 4]

distribution factors

i Line outage diswibution factor, muli ple line autages, overload index ranking 10

s Power System Eguivalents: WARD REI eyuivalents, State Estimation: Sources 12

of errors in measurement Vinual and Paeudo, Minsuroment, Ohistvahility,

Tracking stte estimation, WSL method, bad data correction

Voitnge Stability: Voluge callapse, PV curve. multiple power flow solutian,

continuation power flow, aptimal multiplies load flow, voliage collapse

proximity Indlces ]

Suggested reading:

I JJ. Grainger & W.D. Stevenson, “Powier system analysis”, McGraw Hill ,2003

2. A, R Bergen & Vijay Vittal . “Power Svstemn Analysis”, Pearson , 2000

3. L.P. Singh, “Advanced Power System Analysis and Dynamies”, New Age International
2006,

4. GL. Kusic, “Computer aided power system analysis”, Prentice Hall India, 1986,

5. ). Wood, “Power generation, operation and control”, John Wiley, 1994,

6. P.M. Anderson, “Fuulted power system annl ¥sis", IEEE Press , 1995

L 3
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I, K. Gujral Punjab Technienl University, Kopurbals
ML Teehs (Pover ond Encrgy System)

PES-102/24 DISTRIBUTED GENERATION
Internal Muarks: 40

External Marks: 60

Total Marks: 100

-
==
="

Course Objectives:- Students will be able 1o;

CO1: Understand the planning and operationa! isswes related to Distributed Generation,
CO2: Analyse the impact of Distributed Generation

CO3: Understand the Micro-Grids

CO4: Analyse the micro-grids

Syllabus
Units  Content ) B Hours |
1 Need for Distributed generation. Renewable sources in distributed | 12
generation and current scenprio in Distributed Generstion,
Planning of DGs: Sitting and sizing of DGs optimal placement of DG
sources in distribution systems, Grid integration of DGs Different types
of interfaces, Inverter based DG4 and rotating machine based interfaces.
Apprepation of multiple DG units.
1 | Technical impucts of DGs. Transmission systems Distribution Systems | 12
Die-regulation Impact of DGs, upon protective relaving. lmpact of DGs
upon transient and dynamic stability of existing distribution systems,
Steady-state and Dynamic analysis.
3 Economic and control aspects of DGs Murket facts, lssues and challenges | 12
Limitations of DGs, Voltage control technigues. Reactive power control,
Harmonics Power guality issues, Reliability of DG based svstems,
4 Introduction to micro-grids. . Tvpes of micro-grids: autonomous and non- I2
autonomous grids Sizing of micro-grids. Modeling & analysis of Migro-
grids with multiple DGs. Micro-grids with power electronic intérfacing
units. Transients in micro-grids: Protection of micro-grids, Case studies,
Advanced topics. |

Suggested reading:

I, H. Lee Willis, Walter G. Scott, “Distributed Power Gengration — Planning and
Evaluation”.Marcel Dlecker Press.

1. M.GodoySimoes, Felix AFarret, “Rencwable Energy Systems — Design and Analysis
wlith Induction Generators”, CRC press

3. Stuart Borlase, “Smart Grid: Infrastructure Technology Solutions” CRC Press.

L Gy
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I K. Gujral Punjub Technical University, Kapurthala
ML Tech, (Power and Energy System)|

Professional Electives for 1*' Semester

Professional Course Code Course Name
Eleetive

rEl PES-103A/24 FACTS and custom Power Devices
PES-1038/24 Advanced Power System Protection
PES-103C/24 Mathematical Methods for Power Engineering
PES-1031¥24 | Analysis of Power Converter

PE2 PES-104A/24 Rural Encrgy Systems and Sustainable Development
PES-104B/24 Waste to Energy Conversion Technologles
PES-104C/24 Smull Hydro and Non-Conventiona] Technologiss
PES-1041/24 - Solar Energy Conversion Technologies

j}/ Cpy &
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1. K. Gujral Punjab Technical Universiy, Kapurihals
M. Tech. (Powerand Encrgy. System)

PES-103A24 FACTS AND CUSTOM POWER DEVICES L. T

Internal Marks: 40 J 0o
External Marks: 60
Total Marks: 100

['Course Objectives:- Students will be able (o

Power Compensation Schemes at Transmission and Distribution level in Power
Systems.

CO1: Acguire knowledge about the fundamentyl principles of Passive and Active Reactive

CO2: Learn various Static VAR Compensation Schemes like Thyristor/GTO Cantrolled.
CO3: Reactive Power Systems, PWM Inverter based Reactive Power Systems and their

controls.
CO4: To develop analytical modeling skills needed for modeling and analysis of such Static
VAR Systems. B
Syllabus
Units | Content Hours

1 Reactive power flow control in Power Systems-Control of dynamic power | 6
unbalances in Power System, Power flow control -Constraints of maximum
transmission  line loading, Henefits of FACTS Transmission line
compensation.

Uncompensated line -Shunt compensation - Series compensation —Phase |
angle control. Reactive power compensation.

Shunt and Series compensation principles-Reactive compensation
transmission and distribution level .

2 Static versus passive VAR compensalor, Statie shunt compensators: SVC and | 12
STATCOM Operation and control of TSC, TCR and STATCOM compensatar
control. Comparison  between SVC und  STATCOM, Static series
compensation: TSSC, SS8C -Static voltage and phase ungle. Regulntors —
TCVR and TCPAR Operation and Control-Applications,

Static series compensation-GCSC, T8SC, TCSC and Static svnchronous
series compensators and their Control. |l

3 S35R and its damping Unificd Power Flow Controlter: Circuit 10
Arrangement, Operation and contral ol UPF,

Basic Principle of P and Q control- Independent real and reactive power flow
control- Applications. o

4 Intreduction to interiine power flow controller. Modeling and analysis of | 12
FACTS Controllers- Simulation of FACTS controllers power quality
problems in distribution systems, barmaonics.

Loads that create harmonics, mudeling, harmonic propagation, series and
parallel resonances, mitigation of harmonics, pussive filters, active filtering —
shunt, series and hybrid and their control

Voltage swells, sags, flicker, unbalance and mitigation of these problems

By power line conditioners- IFEE standards on power quality,

Sugpested reading: ﬁ/‘(i#ﬁ%‘ ‘ w

i

1K Cujral Punjah Technlcal University Muin Campus
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K. Gujral Punjob Technicel [niversity, Kapuethioli
Tech. (Power wnd Energy Systom)

K R Padiyar, “FACTS Controllers in Power Transmission and Distribution”, New
Agelnternational Publishers, 2007

X P Zhang, C Rehtanz, B Pal, “Flexible AC Transmission Systems- Muodelling and
Control".Springer Verlag, Berlin, 2006

N.G. Hingorani, L, Gyugyi, “Understanding FACTS: Concepts and Technology of
Flexible: AC Transmission Systems”, IEEE Press Book, Standard Publishers and
Distributars, Delhi, 2001,

K.S Sureshkumar, S.Ashok , “FACTS Controllers & Applications”, E-book edition,
Nalanda

Digital Library, NIT Caticut, 2003,

G. T.Heydy, “Power Quality”, McGraw-Hill Professional, 2007,

T. L. E. Miller, “Static Reactive Power Compensation®, John Wilev and Sans, Newyuork,
1982.

3 g
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I K- Ciujral Punjnb Techaical University, Kupurthala
M. Tech, {Power and Energy Sysiem)

PES-103B/24 ADVANCED POWER SYSTEM PROTECTION LT?P
Internal Marks: 40 3 00
External Marks: 60
Total Marks: 100

z 8

Course Objectives:- Students will be uhle to:

Learn abour classification and operation of static reluys.

2. Understand the hasic principles and application of comparators.
Understand static version of different types of relays,

4. Understand about numerical protoction lechnigues,

Syllabus

Units | Content

Static Relays classification and Tools : Comparison of Static with Electromagnetic
Relays, Basic classification, Level deteciors and Amplitude und phase Compardiors -
Duality — Basic Tools — Schmitt Trigger Cireult, Multivibrators, Square wave
Generation — Polarity detector — Zero crossing detestor — Thyristor and LT Triggering
Circuits. Phnse sequence Filters - Spoed and relinbility of static relays.

Amplitude and Phase Comparators (2 Inpul) : Generalized eyuations for Amplilude
and Phase comparison — Derivation of different characteristics of relays — Rectifier
Bridge circulating and apposed voltage tvpe amplitude comparators — Avemging &
phase splitting type amplitude comparators — Principle of sampling COHTIPELrALOrs.
Phase Comparison : Block Spike and phase Splitting Techniques — Transistor
Imegrating type, phase comparison, Rectifier Bridge Type Comparison - Vedtor
product devices,

Stutic over current (0C) relays  Instantaneous, Delinite time, Inverse time OC

Reluys, swtic disiance relnys, static directional relays, static differentinl relays, |

measurement of sequence impedances in distmnee relovs, multd inpul comparators,
ellipic & hyperbolic characteristics, switthed distance schemes, Impedance
characteristice during Faulls and Power Swings,

PILOT Reluying schemes: Wire pilot protection; circulnting current scheme -
balanced voltage scheme —translay scheime — half wave comparison scheme - carrier
current protection; phase comparison type - currier aided distance protection

operational compatison of transfer trip and blocking schemes — optical fibre channels,
Microprocessor hased relays and Nunerical Protection: Introduction — over current
relays — impedance relay - directional relay — reactance relay. Numerical Protection:
Introduction - numerical reluy - numericdl relaying algorithms - munnmorrson
technique - DilTerentinl equation techrique and discrete fourier transform technlgue -
numetical over current proteetion - numerical distance protection.

Suggested Reading:

F

S 1A A e b

T.5.M. Rao, Power System Protection with Stutic Relays, TMH,

Badri Ram & D N, viswakarma, Power system prolection & switchpear, TMH,
Warringion Protective Reloying Yol-[I, Springer.

C R Mason Art & Science of Protective Relaying, Willey.

Kimbark, Power System Stability Vol-11, Willew,

C. Christopoulos and A. Wright, Electrical Power Svstemn Protection, Springer
Bhavesh Bhalujs, R P Maheshwari, Nilesh G. Chothani, Pritection & Switchgear, Oxford

publisher ) '

1K Gujral Punjab Technieal Unjuerstiy Maln Campus
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1. K. Gujral Punjab Techaical Univieesity, Kapurthaly
M. Tech, (Power und Energy Sysiom)

PES-103C/24 MATHEMATICAL METHODS FOR POWER ENGINEERING

|

nternal Marks: 40 L'TP
0o

External Marks: 60 3
Total Marks: 100

Course Objectives:- Students will be able to-
CO1: Knowledge about vector spaces, lincar trunsformation, cigenvalues and eigenvectors of
Linear operators

CO2: Learn about linear programming problems and understanding the simplex method for
solving linear programming problems in various ficlds of science and technology

CO3: Acquire knowledge about nonlinear programming and various techniques used for
solving constrained and unconstrained nonlinear programming problems

COM4:.Understanding the concept of random variables, functions of random variable and their
probability distribution, stochostic processes and their elassification.

Syllabus
Units | Content Hours
1 Vector spaces, Linear transformations, Matrix representation of linear 10
transformation, Figen values and Elgen vectors of linear operator
2 | Linear Programming Problems, Simplex Method. Puality, Non-1inear B
programiming problems .
3 Uncanstrained Problems, Search methods, Constrained Problems ]
4 | Lagrange method, Kuhn-Tucker conditions, Random Variables Distributions 2
5 | Independent Random Variables, Marginal and Conditional distributions, B
| Elements of stochastic processes

Suggested reading:
1.

Kenneth Hoffman and Ry Kunze, “Linear Algebra™, 2nd Edition, PHI, 1992

2. Erwin Kreyszig, “Introductory Functional Analysis with Applications™, John Wiley &
Sons, 2004

3. lrwin Miller and Marylees Miller, lohn £ Freund’s “Mathematical satistics”, 6th Edn,
PHI. 2002

4. 1. Medhi, “Stochastic Processes”, New Age International, New Delhi., 1994

3. A Papoulis, "Probability, Random Variubles and Stochastle Processes”, 3rd Edition,
MeGraw Hill, 2002

6. John B Thomas, “An Inroduction to Applied Probability and Random Processes™. John
Wiley, 2000

7. Hillier F S and Liebermann G J. “ntroduction to Operations Research®, 7th Edition,
MeGraw Hill, 2001

8. Simmons D M. “Non Linear Programming for Operations Research”, PHI, 1975

G
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L+ K. Gujeal Punjab Technical Universi tv. Kapmurthala
M. Tech. (Power and Energy System)

%

PES-103D24 ANALYSIS OF POWER CONVERTER LTEP
Internal Marks: 40 3 00
External Marks: 60
Total Marks: 100
' Course Objectives— Students will b able 1o _]
CO1: Develop a systematic approach AcC.DC converiers
C02; Develop a systematic approach for modeling and analysis PWM Inverters
CO3: Ability to model of Multilevel Invertars
CO4: Analysis of boost power factor corrected rectifier. U
 Syllabus it
Units | Content Hours
1 Overview of Switching Devices: Power MOSFET, IGBT. G0, GeN deviees-static 2
and dynamie characteristics, gate drive cireuits for swilching devices.
AC-DC converters: Single phase fully comrolled converters with RL load—
Evaluation of input power fictor und harmonic factor-Continuoas and Discontinuous
load current, Power factor improvements, Extinction angle contrs), symmetrical
ungle eontrol, PWM control. Three Phase AC-DC Converters; fully contralled
converiers feeding RL lpad with continuous and discontinupus load current,
| Evaluation of input power factor and harmonic fuctor-three phase dual converters.
2 Power Factor Correction Converiers- Single-phase single stage boost power factor 0
corrected rectifier, power ¢ircuit principle of operation. and steady state- analysis,
thres phase boast PFC converter :
3 PWM Tnverters: Principle of aperation-Voltage control of single phuse inverters - 2]
sinusoidal PWM - modified PWM - phase displacememt Control - Trapezoidal,
staircase, stepped, harmonic injection and delta meddulation. Voltage Cantrol of
Three-Phuse Inverters- Sinusoidal PWM- 600PWM- Third Hirmionic PWM- Spuce
Vector Moduluticn- Comparison of 'WM Techniques- Three phase current saures
inverters-Variable de link fverter. -
4 Multi level inverters: Introduction, Multilevel Comeept, Types of Multilevel | 10

Inverters- Diode-Clamped Multilevel Inverter, Prineiple of Operation, Features of
Diode-Clamped Inverter, Improved Diode-Clamped Inverter- Flving-Capucitors
Multilevel lnverter- Principle of Ohperation, Features of Flying-Capacitors Inverter-
Cascaded Multilevel Inverter- Principle of Operition- Feutures of Cascaded Inverier-
Switching Pevice Currents-DC-Link Capacitor Volage Balancing- Features of
Multilevel Inverters-Comparisony of Multilevel Converters.

Suggested reading:
Electronics: Converters, Applications, and Design- Ned Mohan, Tore M. Undeland,

l. Power

William P. Robbins, John Wilev& Sons. 2nd Lditian,

Hill.2011.
2. Elements of Power Electronics — Philip 1. Kreln, Oxford University press, 2014,
3. Power Electronics: Converters, Applications, and Design- Ned Mohan. Tore M. Undeland,
William P. Robbins, John Wiley& Sons, 2nd Edition, 2003,

) CAITIS

2003 Daniel W. Hart - McGraw-

Bonrd of Studies Tor PG studies in Eloétsica! Fngfneermg, leetrical sl Electronies Engincering,

IK Gujml Punjah Technical Unlversite Main Campuy

Electronies und Eledtrical Frgineering gt Muy, 2624




1 K. Giujral Puniab Technical Tniversity. Komurtul
M. Tech, {Power and Encrey Sysitem)

PES-104A24 RURAL ENERGY SYSTEMS AND SUSTAINABLE DEVELOPMENT
Internal Marks: 40 LTP
External Marks: 60 3 00
Total Marks: 100

‘Course Objectives:- Siudents will be able fo- By
CO1; Understand the concept of load profile in rural arcas.
CO2: Interpret the environmental impacts of traditional rural energy practises.
CO3: Linderstand the government schemes such as NPRD, NPIC, VESP, RGGVY ete.
CO4: Interpret appropriate renewable technology for sustainable development and
formulate Integrated Rural Eneriry Planning (IREP).
Syllabus
Units | Content | Hours
! | Traditional and modem energy use; Methods of accounting the role of | 10
traditionnl energy in the overall energy system. Energy consumption
patterns in rural areas. Trends of rural energy consumption. Need and
development of rural energy datn bases (REDB); methodologies for
huilding REDB. Case studics of REDB -
2 | Integrated Rural Energy Plarming (IREP): Origin, implementation, case | 10
studies, critique. Socipeconomic und environmental issues of traditional
energy use. Health impacts of biomass burning in cookstoves. The debate
of black carbon from biomass burning. The energy ladder for wooking.
Gender issues in biomass collection and processing.
3| Rural electrification: Overview, current status and future perspectives, | 12
| Linkages with rural fivelihoods, rural industries and social development.
Issues of subsidization, last mile sccess and paying capheity.
Use of efficient/sppropriate/renewable energy lechnologies for rural areas.
Technologies/products for cooking, water heating, drving; irrigation
pumping, small/micro enterprises, lighting, motive power gte,
4 | Review and critique of various programs ol government: Naticnal Program | 10
for Biogas Development (NPHD), National Program for Improved
Cookstoves (NPIC), Village Energy Security Plan (VESP), Rajiv Gandhi
Grameen Vidyutikaran Yajanu (RGOVY ) ele

Suggested reading:

I Report by a Panel of Experts, Rural electrification in Asia and the Far East New York
United Nations, 1963.

2. B. Kaye and William S: Pintz, Rural electrification lssue papersHonululu: Pacific
Islands Development. 2004

3 Chambers, Ann, Distributed Generation: A Non-technical guide, 4th Td,, Penn well,
Oklahoma, 2001

4 Devadas, Planning for Rural Energy System: Part 1 & 11, V Renewable and Sustainable
Energy Reviews, 5 (20013, 2032246, 227-270.

5. T.C. Kandpal, H. P. Garg. Financinl Lx-u]gtgi_inn of Renewable Encrgy Technology,

Macmilan, New Delhi, 2003, iy .
ilan YL L,][‘:L:l M

g | Board ol Stdies lor PG studles In Blectriou! Eoglneering. Electriend wnd Electranics Engineering,
Electromes und Hleotrical Engineesing 8 Ay, 30024
TK Gujral Punjab Technieal Unbyversity Maln Campus




TR Loyt | i ity i gl thyeds 0
AL Teeh i Mawe sl Viierps %y w1 —
M-l -

PES-14124 WASTE T4 ENERGY CUNVERSION TECHINDLL HGIES
Internal Marks: 40 oy il
External Murks: oif LI
Total Murks: 1on
[Conrse Objectives:- Students will be able io
COL: Understand the issues related with waste and its impact on enviranment,
CO2: Knowledge of difTerent type of dispasal mechunism Br handling dil fesgrit 1y pe
Winste
CO: Understand the analyse conicept of recovery from industrial nnd gricultural was
COJ: Knowledge of rural issues und the handling of biomass G
Sy Nabus : S —— ———
| Units | Content e ——— I T
! Solid Wasie -Definitions: Sources, Types, eoiipo tions: Proprrties of Soid W 1, i
Municipal Solid Waste. Physical, chemical and biological pregseny. Collectis
trnsfer stations; Waate ininimisntion recyeling of municipal waue Landilll
micthod of solid waste dispasal. Landfill clunification; Types, methods & titing
camsideration; Layout & preliminary design  of fandfills:  Comprition.
charcteristicy, generation; Design of Sanitary Land 6l - Moverment anit comol of
landfill leachate & gases; Environmental monitoring system for landfill puses - @ g
“Applications. " |
Waste reitment & Disposal Size Reduetion: incinerstion; Fumace e & disep i
Types of Incinerstars - Fuel Economy - Medical fMtmrmocention] waste | Flsirdo,
waite / Nuclear Waste incineration, environmental impacts; Measures of mifie e
envirmnimental effects due
ter incineration W
a Encrgy Generation From Waste Types: Biochemical Canversion: Source. of enonn !

Acrobic & Anaerobic weatments, Types of digester, Factors affecting bic-dipsstion

Activated sludie process. Methods of mesment ind recovery fram the i |tidustril
L waste wiler — Case Snudies in g fertilizer, tanning, textile, and pusier plan

4 Rural applications of biommss -Combustion, Chulas and improved Clulas Phyxical
and Chemical com position of biomass, properties af biomass, TGA and Dse

I characterization — Ash Characterzation - Preparation of biomass | Sise pecdiection -
Hriquenting of jpose bi » Briequtting maehine

Suppesied reading:

I Parker, Colin, & Roberes, Energy from Woaie - An Evaluation of Convenion Teihil. -
Elsevier Applied Science, Londan, [985

2. Shah, Komi L., Basics of Salid & Hazanbous Waste Managemen Teelinology. Preiwice | 1)1
2000

Manaj Datta, Waste Disposal in Engineercd Landfills, Narosa Pybli House, (957
Rich, Gerald et.al., Hazankus Waste Manugemem Technology, an:.h.nqpuuum_ 1
- Dibide AD,, Sundaresan B, Salid Waste Management in Developing Countrics, INSTHM

New Delhl, 1983, :
i/ | o
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PES-1MCIZ4  SMALL HYDRO AND NON-CONVENTIONAL TECHNOLOWC L %
Internal Marks: 40 LT
External Marks: 60 3 on
Total Muarks: 100

Course Ohjectives:- Students will be able 10-

CO1: understand and leamn the operation of various types of hyvdro sysiems
CO2: analyse the working of ocean thermal ENETEY CONVETSION SYSIEm s
CO3: analy se the operation of hybrid energy systems

CO4: compare the scope of various available energy systems in India

Sy llabus - o )
L'nits _Content | Hagp
I Small-hydro sy stems: Overview of micro, mini and small hy dro systems, Hsdrolops: b

Clemems of pumps and turbine: Selection and detivn eritera of plmnps and urbines;
Site selectton and civil works, Prowection comirol and management. Advanioges anid
Limitatians, Hyvbrid sysiems, Potential of small hydro power in India. )
2 Energy from Oceans: Ocean Thermal Electric Conversian (OTEC) methods, Upen I8
| amd ¢losed cycle of OTEC, Evaporators, site selection for OTEC and hybrid cvele,
Advaniages and disadvantages, Prospects of OTEC in India.
Tidal Energy (TE) basic principal, Operation methods, estimation of energy and
power in single and double system, Advantages and dissdvantages, Prospects of 11
| i Indes. Enersy and power from Ocean waves, Wave energy conversion devices,
LAD antages and disadvantages _—
3 | Geothermal Enerey: Natre, hvdro thermal resources, Geo pretsure resources, Hol i
| dry resource s, magma resource, Flashed heat and total Mow concept, Hybirid svstems,
! Primse movers lor geo-thermal energy, Advantages and disadvantages, Enviormmental
itiues, Potential in India,
4 Magnzio Fydro Dynamic (MHD) Power: Principal of MHD, MHD systems, Dieyign i
1s+ttes and development, Electric condition, Gas conductivity, Materinls fir MHD
generation, Super-conductivity, International statiss,

Suggested reading:

Tong Jiandong(et al.) , Mini Hydropower | John Wiley, 1997

Rai, G.D.. Non-Conventional Energy Sources. Kh Publishers, New Delhi

Mathur AN. & Rathore N.S. Renewable Energy Sources, Bohra Ganesh Publications.

Udaipur, 1992

4. Kothari, Renewable Energy Sources and Emerging Techmologies, P'HI, Fasioin
Economy Edition, 20 2.

5. Hansal N. K., Kleeman M. K., Mells M, Renewable Sources of Energy and Conversion

Technology, Taa McGraw-Hill, 1590,

L@
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PES-1040724 SOLAN ENERGY CONVERSION TECHNOLOGIES
bivternnl Marks: 40

External Marks: o

Total Marks: 100

Conrve Objectives:- Students will be able 1
CON; Evaluate the solar thermal deviges
COL: Optimize the solar thermal power generting system.
CO: Knowledge of solar passive concepts and their application 1o buildings
M: Understanding of government schemes & policies on solar enerey. =
| Sa Habus . ,__
[ Units | Content
1 Solar Energy collectors: Physical prineipals
| Flat plate Collector, Transmissitivity of cover sysiem, Energy balance eguativm
Collector efficiency, Fla plate Collector thermal efficiency and Thermal analysp,
| Heat capucity effect
Concentrating  Collectors, Performance  analysis  of eylindrical  parab)
comcentrating collectors, selective surfaces, eontime. Antl-rellective eoating
Measurement & estimation on horizontal and tilted surfaees; Analysid of Tndinn sl
rudistion data and applications.
3olar cnergy storage systems, solar pond principal af operation, extraction of therma)
enengy from solar pond. =
Solar Passive Buildings: Thermal comfort, eriterion and parameters, Caleolative o
| sokar radiation on buildings, bullding orientation, Iniroduction 1o design of shading
| devices, Overbiangs, Factors that effects energy uss in buildings; Ventilation and s
| Hemficance, Air-conditioning systems.,
| Passive heatng concepts:- Divect heat gain, indirect heat gain, isoluted pain amd
| | runspaccs. Passive cooling concepts:- Evaporative cooling, mdintive cooling:
| Apphcation of wind, water and earth for cooling; Shading, paints and cavity wall
for coolimg; Roof radiation traps; Earth mir-tunnel. = e
3| Dk and illumination characteristics; Figure of merils of solar cell; Efficiency limin
| | Varation of efficiency with band-gap and tempersture; Efficiency mueasurements
| High cfficiency cells, Tandem struciure.
SPV applications - Centrulized and decentralized SPYV systems; Stand ulone, by bl
anel, grid connected system, System installation, operation and maintenisces 1l
experience; PV market analysis and economics of SPV syitemd — Clovernien
I Schemies and Palices
[ 4 | Application of Solar Eneryy: Heating, cooling, thermal electric convers i
{ agriculiural and Industrial process heal, distillation, pumping, Furnance, Cooking
uction of hydrogen, Solar green houses, Thenmal

[ ]

Suggested reading:

1 H. P Garg, J. Prakash, Solar Energy: Fundamenials & Applications, Tata MeGraw
Hill, New Delhi, 1997

2. § P Sukhatme, Solar Energy, Tuts MeGraw Hill, 2008 _

¥ ). F. Kreider and Frank Kreith, Solur Energy Handbook, McGraw 111, 2000

4, D. Y. Goswaml, Frank Kreith and J F Km@nciph of Solar Engineering, 1ay /i

& Francis, 1998 _
d L o
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5.

G. N. Tiwari, 5, Suneja, Solar Thermal Engineering Svstem, Narosy Publisbing
House, New Delhi, 1997,

Adan L Fahrenbruch and Richard H Bube , Fundamentuls of Solar Cells. 'V Sl
Energy Conversion, Academic Press, New York | 1953

Larry D Panain (ed.), Solar Cells and their Applications, John Wiley and Sons, Inv,

New York, 1995
Richard H Bube, Photovaliaie Materials, ImperialCollege Press, 1998

H S Rauschenbach, Salar Cell Array Design Handbook, Van Nostrand Reintold
Company, New York, 1980,

; ’
Y
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MTRM-101-14 RESEARCH METHODOLOGY AND i LT #
Internal Marks: 40

External Marks: 60
Total Marks: 100
Course Objectives:- Siudents will be abletws
L. To understand research problem formulstion and rescarch cihicy
2 To understand aboys cantrol af informarion technalogy
_A. Vo undersiand the need of PR & iis pratection =—=o e
Syllabuy 2 —
Units | Cantent e

Maiiae

' | Meaning of research problem, Sources of rescarch problem, Critefia )
Chamcteristics of a good research problem, Ertors in selecting  research
problem, Scope und objectives of research problem,  Approaches of

investigation of solutions for research problem, duta collection, analysis,
| Imerpretation, Necessa Instrumentations —

1 | Effective literature studies aches, analysis Plagiarism, Researyhithics,
3 | Efective technical wriling, how to write repart, Paper Developing s Rescarch '
P'roposal, Farmat of research proposal, a presentation and assessment by o
; !ﬂ[ti_ commitiee o = &
4 Nature of Intellectug] Property: Pawnis, Designs, Trade and Copvright, K
, Process of Patenting and Development: technological research, innovation,
patenting, development. International Scenario: Intemational caopurativn on
Intellectual Property. Procedure for gramts of paterits, Palenting under 1CT
3 | Polent Rights: Scope of Patent Rights. Licensing and  transfor (1] [
L — _!Ef_hfl[‘r[ﬂ - Patent information and databases, Geo ical Indications
76 T New Developments in IPR: Administration of Patent System. New
' developments in IPR; IPR of Biological Systems, Computer Software ete,
| Traditional knowledge Case Studies (PR oo s>

f

e —

References:

. Stwart Melville and Wayne Goddard, “Research methodalogy: an introduction for
stience &engineering studenis"’

2 Wayne Goddard and Stuar Melville, “Research Methodology: An Introduction

3. Ranjit Kumar, 2nd Cdition s “Research Methadalogy: A Step by Step Guide for

beginners

Halben, “Resisting Intellectual Property™, Taylor & Francis Lid 2007,

Mayall , “Industrial Design", McCraw Hill, 1992

Niebel , “Product Design", McGraw Hill, 1974,

Asimov , “Introduction to Design®, Prentice Hull, 1962,

Robent P, Merges, Peter §, Mencll, Mark A, Lemley, * Intellectunl Property in New

Technological Age”, 2016,

9. T. Ramappa, “Intelleciual Property Rights Under WTQ", 5. Chand, 2008

Course Quicomes: At the end of this course, students will be uble 1o

COI: Understand rescarch problem formulation, Analyze research related information
CO2: Follow research ethics

CO3: Understand that today's world s controlled by Computer, iformation

14 | Bonrd of Studies for PG siucies In Electrienl Loglneering, Ciecirical mnid Eleczronics Engingering
Electronics and Eleetrieal Engineering 25% My, 124
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Technology, buttomorrow warld will be ruled by idess, concept, and creativ ity

CO4: Understanding that when IPR would wke such impartant place in growth of
individunls & nation, it is needless 1o emphasis the need of Infarmation abeou
!mr:!lm:ml Property Right 1o be promoted smong students in genenal & engineering in
panticular.

COSs: Undersiand that (PR Protection provides an incentive to inventors for furdic
research work and invesiment in 7 & D, which leads 1o creation of new ang beies
products, and in wm brings about. economic growth and social benefits.

il nnd ies Engineeriitg
15 Mdhﬂnﬁm studics Inl’._rmriﬂl Engineering, Electrical nod Eleciron 3 Sagoseni.
1K Gujral Purjab Technical University Main Campus
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PES-105/24 POWER SYSTEM ANAL
Internal Marks: 60

Externnl Marks: 30

Total Marks: 100

YSIS LAR

Note: A student o perform any 8 experiments

2 Oy

w*t

Course Qutcomes::-Students will be able ;
CO1: To understand the formation of Y -bus and Z-bus
CO2: To understand how 1o analyze the power sysiem load flow studies, Faults
occurring in power system
COX: To understand the security analysis
| CM: To understand the commercial software used by industry -
 Syllabus = T
| Sr.No, |ListolEx periments
I Write a program to farm Y-bus by Inspection method, )
2 Wrile a program for formation of ¥-bus by sineular maiii transformation
3 Study of load flow methnds
a) Gauss-Siedel method
b} Newton Raphson Method —
i Write 8 progran for fault analysis for 8) LG b) LLG ) LLL unbalapéed il
5 Write a program for security analysis using load flow & ranking of
| contingency o
6 Write a program for ranking of contingency using overload SCCUrity analys
? Study of ready-made indusiry standard / commercial software packages [y
above analysis . -
B Write a program 1o form Z-bus matrix. . o
9 To simulate the transient mnalysis of a synchronoes machine under
| unbalanced load and fault conditions = ki
10 To study the harmonic analysis using simulation for myy electric powey
system —
1] To develop a simulink model for a synchronous machine Lnies steady -
state nnalysis

i

16
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PES-106/24 POWER S¥YSNTEM LAR-1
Internal Marks: 60

External Marks: 4 0 04
Total Marks: 100

Course Outeomes:-Students will be able - i
CO1: Various power curves considering different renewable sources

CO: Evaluate the capabllity of fucl cells and capacitors

CO3: Understand practical issues related 10 wind power

CO4: Analyze the effect of variations ol parameters on solar panels

Syliabus = —

Sr.No. | List of Experiments .

| 1 To study the power curves ===

To build a wind farm =

Test the capabilities of the hydrogen fuel cells and capacitors ——

To study and analyze the effect of lemperature on solar panel vutput S

To study the variables affecting solar panel outpul

To study the effect of load on solar panc] output

To study the effect of load on any wind turbine output

To test the capabilities of solar panels and wind turhines e

To study the impact of integrating renewabie ENETEY System an

conventional energy source

L 19 | Tostudy the HVDC wransmission line using simulation
1" To simulate a medium and long length tansmission line and compare thy

voltage regulations N

H To study the power factor improvement of any electric power sysem

. connected o an inductive load == T

Note; A student 1o perform any 8 experiments

of | o ~d| G| wn) sl e b

I G
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Audit-1 Courses for 1% Semester

Type of Course Code Course Name
Couirse
Audit-1 MTA-101/18 English for Research Papor Writing
;'I"ﬁ- 102718 Disaster Management .
MTA-103/18 Sanskrt for 'I'nclll;_ic:b(nuwll:'dg:-_ -
MTA-1D4/1 % Valoe Education

L. G

MF
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MTA-101/18 ENGLISH FOR RESEARCH PAPER WRIT '

X o RITING L 7
Internal Marks: 00 2 0 11
External Marks: 00 -

Total Marks: 00

Course Objectives:- Students will be abje 1o- o

I, Understand that how 1o improve your writing skills and level of readabilii !
2. Leamn ahout what to write in each section

3. Undersiand the skills needed whien writing a Title
L Syllabus

Units | Content ' Houn
1 Planning and Preparation, Word Order, Breaking up long sentences, |

Structuring Paragraphs and Sentences, Being Concise and Remuoving, |
Redundancy, Avoiding Ambiguity and Vagueness |
Clarifying Who Did Wha, Highlighting Your Findings, Hedging and | 4
Criticising, Paraphrasing and Magiarism, Sections of a Paper, Abstracts,
Introduction

3 Review of the Literature, Methads, Results, Discussion, Conclusions, r &
The Final Check. |

4 key skills are needed when writing a Title, key skills are needed when |4
Writing an Abstract, key skills are needed when writing an Introduction, |

skills needed when writing a Review of the Litersture, |

5 skills are needed when writing the Methods, skills nesded when writing the | 1
Results, skills are needed when writing the Dizcussion, skills are nesded

when writing the Conclusions. = |

6 Useful phrases, how to ensure paper |s as good as it coold possibly be 4 )

the first time submission ] N

1

Suggested Studies:
I, Goldbort R {2006) Writing for Science, Yale University Press (svailable on Go g
Baoks)

2. Day R (2006) How 1o Write and Publish a Scientific Paper, Cambridge University Pres
3. Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM
Highman's book .
4. Adrian Wallwork , English for Writing Research Papers, Springer New York Dordrochy
Heidelberg London, 2011
Course Ouicome:- Siudents will be able 1o learmn

CO1: Improve writing and readability levels for English
CO02: How 1o write and what wrile according to section

CO03; skills in title writing
J O il

Daard of Studi= fior PO pudies o Elovisical Enginsering, Efectrical mnd Flocironics Eu.guw_rl |_.-|l,_-L
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MTA-—IHI_'J’IE DISASTER MANAGEMENT LT ¥

Internal Marks: 00 2

External Marks: 00

Total Marks: 00

Course Objectives: -Students will be able to:
L. Leam to demonstrate a critical anderstanding of key conceplts in disaster risk reducting
and humanitarian response,
2. Critically evaluate disaster risk reduction wnd humanis
practicefrom multiple perspeetives,
1. Develop an understanding of standards of humanitirian response and practical
relevance inspecific types of disasters and conflict situations, '
4. Cnricplly understand the strengths and weaknesses of disaster manapgement approdches. |
planning and programming in different countries, particularly their home counrs |

or_thecountries they wark in
Syllats —!

Units | Content oun
I | Introduction, Disaster Definition, Factors And Significance; Difference JI_I

Between Haozard And Disaster; Natural And Manmade Disnsiers:
Difference, Nature, Types And Magnitude. -
2 | Repercussions OF Disasters And Hazards: Economic Damage, i_.u_-;.mfi a |

arian response policy an
|

Human And Animal Life, Destruction Of Ecosystem. NaturalDisasters
Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And
Famines, Landslides And Avalunchis, Man-madedisaster: Nuclear Reactor '
Meltdown, Industrial Accidents, 0§l Slicks And Spills, Cutbrosks OFf
Disease And Epidemics, War AndConflicts ]
3 | Disaster Prone Areas In India, Study OF Seismiv Zones: Areas Prone To ¢
Floods And Droughts, Landslides And Avalanches; Areas Prone To
Cyclonic And Coastal Hazards With Special _
Reference To Tsunami; Post-Disasier Discases And Epidemics . |
4 | Disaster Preparedness And Management Preparedness; MoniloringOf |
Phenomena  Triggering A Disaster Or  Hazard; Evalustion OF Risk: |
Application OF Remote Sensing, Duta From Meteorological And Other |
| Apencies, Media Reports: Govemmental And Community Preparedness |
3 Risk Assessment , Disaster Risk: Concept And Elements, Disasteritisk 1
Reduction, Global And National Disaster Risk Situntion. Techniques OF | |
Risk Assessment, Global Co- Operation In RiskAssessment And Wining,
People's Participation In Risk Assessment. Sintlegics for Survival.

Sogpesied readings: . .

. R. Nishith, Singh AK, “Disaster Management in India: Perspectives, issues and strtes oo
New Royal book Compiny, )

2. Sahni, Pardeep ELAL (Eds.)" Disaster Mitigation Experiences And Rellections
PrenticeHall OF India, New Delhl, . . ! .

3. Coel S. L. Disaster Administrution And Mansgement Tex! And Case Stidies™ Decp &
Deep Publication Pyt Lid., Mew Delhl,

L} /a
Course Oulcome:- Student will be able ,._" Qj”:“_ %ﬂr’“
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CO1: Know, how to reduce disnster risk and humaniiarion respanse.
CO2: Policy and practice for disaster visk reduction
COX: Understand the practical relevance of conlliel situations and standaids of
humanitarianresponse in that situstion
COJ: Planning, programming and strength and weakness of disasier risk
managenicit.

) ft:fp"‘ pAovE
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MTA-10318 SANSKRIT FOR TECHNICAL KNOWLEDGE L TP
Internal Marks: 00 2 00
External Marks: 00

Tatal Marks: 00

Course Objectives:-Students will be able 1o T
L. To get @ working knowledge in illustrious Sanskrit, the scientinic language in the sl
. Learning of Sanskrit to improve brain functioning
3. Leaming of Sanskrit to develop the logic in mathematics, science & athersube 1
enhancing the memory power.
4, The engincering scholars equipped with Sanskrit will be able wexplore (e e
_knowledge from ancient literature T N
Syllabus
Units | Content [ Moury
1| Alphabets in Sanskrit, Past/Present/Future Tense, Simple Sentences 5
2 | Order Introduction of roots Technical information about Sanskrit | @
Literature B — —
§ | Technical concepts of Enginceting—Electrical, Mechanical, Architecture, "
Mathematics

Suggested resdings:
I.  “Abhyaspusiakam”™ - Dr.Vishwas, Sanskrit-Bharti Publication,New Dielli
2. “Teach Yourself Sanskrit" Prathama Deelksha-Vempati Kotumbshasir,
Rashiriva SanskritSansthanam, New Delhi Pablication
3. “India's Glorious Scientific Tradition" Suresh Soni, Ocean books (P Lid , New Delh

Course Outeome:-Students will be able o

CO1: Understanding basic Sanskrit lnngusge

C02: Ancient Sanskrit literature about science & wechnology can be undersiood
CO3: Being a logical language will help to develop logic in studenis,

_L;G»lr:g; W
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MTA- 104018 VALUE EDUCATION L1

Internal Murks: 00 2 00

External Marks: 00

RotiiMahasoo
r Course Objectives:-Students will be able (0-
Undersiand value of education wnd self- development

2. Imhilie good values in students
L3 Letthe should know about the importance ofcharncter
Sy abus

| Units | Content =
1 Values and sell-development ~Social values and individual attitudes

Waork ethics, Indian vision of humanism, Moral and non- moral valuaticn
Standards and principles, Value judgements

_H_all r

—

= | Imponance of cultivation of values, Sense of duty. Devotion, Scil- b
reliance, Confidence, Concentration Truthfulness, Cleanliness.
Honesty, Humanity. Power of fuith, National Unity, Patriotism, Lovefor
nature, Discipline _ =g
3 | Personality and Behavior Development - Soul and Sclentific attitude »
Positive Thinking, Integrity and discipline, Punctuality, Love and
Kindness, Avoid faul Thinking, Free from anger, Dignity of labour.
Universal brotherhood and religious tolerance, True friendship, Happiness
: Vs suffering, love for trath, Aware of sell-destructivehabits, A ssocistion
o, and Cooperation, Daing best for saving nature I

4 Character and Competence —Holy books vs Blind faith, Sell- management &
and Good healih, Scienee of relncamation, Equallty, Nonviplence,
Humility. Role of Women, All religions and same message, Mind Nour
| Mind, Seli-contral, Honesty, Studying effectively

Soggesivd Heading:
I Chakrobony , S K. "Values and Fihics for organlzations Theory and praciice™, Un 1o
University Press \New Delhi

Cowrse oulcomes:-Siudenis will be abile 10

COL: Knowledge of self-development
CO: Leam the impanance of Human values
CO3: Developing the averall persunality

_L_, (T;ﬂg' oot
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I K Cngral Punjab Technioal University, Kapurihala
Q M, Teck {Pawer and Eneegy System)

PES-201/24 RENEWABLE DISTRIBUTION SYSTEMS L TP
Internal Marks: 40 4 00
External Marks: 60

Taotal Marks: 100

Course Objectives:- Students will be able 1o

CO1: Interpret the economics of renewable encrey systems

C€O02: Conceptualize and design photovoltaic system

CO2: Knowledpe nbout different types of =alar conversion technology and its grid interface

CO4: Knowledge about different types of wind enery conversion technology and its grid interfice

Syllabus

Units | Content Hours
| Photovoltale (PV) cell characteristics and eguivalent cirouits, model of PV call, 1z

various parameters of PV cell and its datusheet study, effect of temperatare on PV

cell, fill factor, series und parallel cornection of PV cell, intereonnection of non-

identical PV modules in series and parallel, Introduetion 1o solar {radiznce and

insolution, solar geometry, incident solar energy estimation on Mt plate and tilted

flat plat collector, solar msalation with atmospheric efficts, sirmass, clearmess

Index

2 Sizing of PV system without battery, battery Introduction and various battery j2

parameters; batlery seloction, load calculation, days of autonomy dnd recharge,

PY system design with hattery, PV army design and selection, Maximum Power

Point Tracking (MPPT) technique, MPPT algorithms, input impedance mode! of

power converters for MPPT, direct PV und battery conneetion, charge controller,

battery charger desipn

3. | Grid connection principle, PV und wind to prid topologics, three phase deg Lo

controlled grid connection ae 1o de ond de 1o ac vansiormations, three phase grid-

controlled connection, single phase grid-contralled connection, space vector pulse

width modulation technigue,

4 | Wind in the world, wind energy scenurio in India, speed and power relations, 12

power extracted from wind, wind speed distribution, Weibull probability

distribution, wind system components — tower, turbine blades, yaw control and

speed contral. Grid conneeted and self-excited induetion generator aperation,

consmnt voltage and constant frequency generatlon, varnble yoltage and variable

Trequency generation. Working principle and its operation: Double fod Induction

genemtar, and permanent magnet svnchronous genssator,

5 | Distributed generation overview, rudial distribation system prolection, 1]

distribution system loading, line drop medel, loop and secondary network

distribution, impaet of distributed penerution, relaying and protestion, intentional

and unintentional islanding, various issues in power converter design, costing und

Tite eyele, low voitnpe ride through capaklliny

Suggested Reading:

. Chetan Singh Salanki, Selar Photovoliaics: Fundsmentals, Technologics and Applications, Prentice

Hall India,

5, N. Bhadrn, ID. Kastha, 5. Banegee, Wind Flectrical Systems, Oxford Publications.

S. M. Muyeen, Wind Energy Conversion Systems: Technalogy and Trends, Springer.

8. I Sukharme, J. K. Nayak, Solar Encry: Principles of Thermal Collection and Storge, Megraw

i, India

. Joshua Eamest, Wind Power Technology, Prentice Hall, India,

6. Math H. Bollen, F. Hissan, Integration of Distributed Generation in Power Svstem, Wiley- IEEE press,

et 1
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L K. Gujral Bunjab Technical University, Kapurihala
M. Tech: [Power and Energy Syatism)

M Saving in Compressors & Compressed Air Systems Cooling towers, is types angd

performance assessment & Hmitations, water loss in cogl ing tower. Energy Saving
in Cooling Towers. Study of 4 10 & cases of Energy Audit & Management in
Industries (Boilers, Steam System, F urnaces, [nsulation and Refractory,
Refrigeration and Air conditioning: Cogeneration, Waste Heat recovery eic. \Study
of Energy Audit reports for various Industries and Grganization

:
g
:

g
Encrgy Audit and Munagement, Volume-1, IECC Press

Energy Efficiency in Electrical Syitems, Volume-18, TECC Presi

Energy Munagement: W.R.Murphy, G.Muokay, Butterworths Scientific

Energy Management Principles, C.1. Smith, Pergamon Press

Industria] Energy Conservation, DA Reay, Perpammon Press _

Energy Managemen Handbook, W.C, Turner, John Wiley and Sans, A Wiley luterscicnce
Industrinl Energy Management and Utilization, L.C. Witte, P.S, Schmidt, DR, Brown, Hemisphere
Publication, Washingion, 1983

Hand Book of Energy Audits, Albert Thamunn, PE. CE M. William J. Younger, C.EM.. CRC
Prass.

S s e —

-

§ | Dooard ol Studies for BG studles in Electrical Engineering, Electrical and Electrnniea Entginecring,
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I K Guijral Punjab Technical University, Kapurthala
Q M Teeh {(Poveer and Energy System)

PES-202/24 POWERSYSTEM DYNAMICS L TE
[nternal Murks: 40 4 00
Externnl Marks: 60

Total Marks: 100

| Course Ohjectives:- Students will be able to:
CO1: Uinderstand the modeling of synchronous machine in details
C02: Development of mathematical models for synchronous machine
CO3: Analysis and physical interpretation of madels of Synelironous machine
C04: Madeling of induction motor and undersiand the load modeling in power system.
Syllubus
Units | Conlent Hours
[ Synchronous Machines: Per unit systems: Park’s Transformation 2
(modified), Flux-linkage equations. _
2 | Voltage and current equations; Formulation of slate-space  equations, 1
Equivalent efreuit. -
$ | Sub-transient and transient inductance and Time constants, Simplified 10
models of synchronous machines = -
4 smull signal model: Introduction o frequency model. Excitation systems 12
[ and Philips-Heffron model; PSS Load modeling,
S | Modeling of Induction Motors, Prime mover controllers, )

Suggested reading:

I P. M. Anderson & A. A, Fouad “Power System Control and Stability®, Galgotia , New Delhi,
1981

2. ) Muchowsk, J. Bialek& J. R. W. Bumby, “Power System Dynamics and Stability™, John

Wiley & Sons, 1997

P. Kundur, “Power System Stability and Control”, MeGraw Hill Inc., 1994,

» E.W. Kimbark, “Power system stability”, Vol I & [11, John Wiley & Sons, New York 2002

2w
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| K. Gjeul Punfih Technical University, Kapurthala
g M. Tech, (Power and Snergy Sysiem)

Professional Electives for 2™ Semester

Professional Course Code Course Name
Elective
PE3 PES-203A24 Energy Conservation and Audit

PES-203B8/24 Advanced Power Systems Protection

PES-203C/24 Reliability Analysis and Protection

PES-2030/24 Energy Economices and Policies

PE4 PES-204A/24 Eleetric and Hybrid Vehicles

PES-2048/24 Smart Grids

PES-204C/24 Engineering Optimization

PES-204D/24 Artilicial Intelligence Techniques

3 | Board of Studies for PG studies in Electrical Engineering Eloctrical und Electronics Engineering
Eleétronics and Electrical Engineering 28" May, 2024
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I ke Gugral FPynjeb Technical University, Kapurthais
M. Teeh, {Power und Encrgy Syatem)

]‘ES—Z&SA_!H ENERGY CONSERVATION AND AUDIT LTEP
Internal Marks: 40 J 00
External Marks: 60
Total Marks: 100

Course Objectives:-Students will be able 1o

COI1: Deseribe and formulate basic-auditing terms and analyse the auditing approaches for a selective
ndustry.

CO2: Evaluate the performance analysis and optimization of thermal utilities.

CO3: Formulate energy uction planning for various Types of industry.

C04: Deseribe and esteorize the global envirmmental coneems for effective energy

| Syllabuy

| Units

Content

Hours

Energy Audit Methodology and recent trends. General Philosophy, need of Energy
Audit and Management, EC Act, Definition and Objective of Bnergy Manngement,
General Principles of Energy Munagement. Energy Management Skills, Encrey
Management Strategy, Edonomics of implementation of energy optimization
projects, it’s constraints, barriers and limitations, Financial Analysis: Simple
Payback, IRR, NPV, Discounted Cashilow; Report-writing. prepusitions and
presentations of enetgy audit reports, Post monitoring of energy conservation
projects, MIS, Case-studies/Report studies of Enersy Audits, Guidelines for
writing erergy audit repart, datn presentation in report, findings recommeandations,
impact of renewable energy on energy dudit recommendstions. [nstruments Tor
Audit and Monitoring Energy and Energy Savings, Types and Accuracy, Case
studies of implemented enerzy cost optimization projects In electrical utilities as

well as thermal utilifies

Electrical Distribution and Utilization: Electrical Systems, Transfbrmers loss
reductions, parallel operations, T & 1 losses, PF. improvementy, Demind Side
Munagement (DSM), Load Mansgement. Harmonics & [ts improvenents, 11 25
30% Energy efficient motors and Soft starters, Automatic power factar
Controllers, Variable speed drivers, Electronic Lighting ballasts for Lighting, LED
Lighting, Trends and Approaches, Study of 4 to 6 cases of Electrical Energy audit
and manugement (Power factor improvement, Electric motors, Fans and blowers,
Cooling Towers, Industrial/ Commercial Lighting system, otc.)

Thermal Systems: Bollers- performance evaluation, Loss analysis, Water
treatmeni and its impact on boller losses, integration of different systems in bailer
operation. Advances in boiler technologies, FBC and PFBC boilers, Hest recovery
Boilers- it"s limitntions: and constraint. Furnaces- Tyvpes ond elassifieations,
applications, ceonomics and quality aspects; hent distributions, draft contrals,
waste hent recovering options, Fumnaces refractory- types and sections. Thermic
Fluid heaters, need and applications, Heut recovery and its limitations, Insulutors-
Hot and Cold applications, Economic thickness of insulation, Heal saving snd
application criteria. Steam |itilization Propenies. sieam distribotion and [osses,
steam trapping, Condensate, Fiash steam recovery.

System Audit of Mechanical Utilities: Pumps. types and application, unit's
ssessment, impravement option, parallel and serles operating pump performance.
Encrpy Saving in Pumps & Pumping Svstems. Bloomers (Blowers) tvpes &
application, its performance assessment, séries & parallel operation applications &
advantages, -

Energy Saving m Blowers Cnmpﬁssm. types & applications. speeific power
tonsumption. compressed air system, & economic of system changes. Energy

& | Bowrd of Swdies e PG opudies in Blectrica! BEngineering, Fheetrioed und Bledronies Engineering,
Eleetronies and Electeicn] Enpgincermy 280 My, 20124
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L. K. Crajral Puniab Technien Uriiversity, Kapurthala
g M. Tech. tPower and Enemgy System)

PES-2031824 ADVANCED POWER SYSTEMS PROTECTION ETP
Internal Marks: 40 3 0
External Marks: 60

Total Marks: 100

Course Objectives:- Studints will be gble (o

COI: Learn about classification and operation of static relays,

CO2: Understand the hasic principles and upplication of comparaion.
CO3: Understand static version of different types of relays,

CO4: Understand nbout rimerical pectection techniques,

_Syllubas
Units | Content . Hours
1 Static Relays classification and Tools: Comparison of Static with Electromagnetic &
Reluys, Basic clussification; Level deteciors and Amplitude and  phase
Comparators, Duality, Basic Tools, Schmitt Trigger Cireuit, Multivibrtors,
Square wave Generation, Polarity detector, £gro-crossing detector, Thyristor and
LUT Triggering Circuits. Phase sequence Filters, Speed and reliobility of static
relays. . ]

2 Amplitude and Phise Comparators (two Input): Generalized equations for {1]
Amplitude and Phase comparison, Derivation of different characteristics of relays,
Rectifier Bridge circulating and oppesed voltage type amplitude COMpPArniorg,
Averaging & phase splitting type amplitude com parators: Principle of sampling
comparators. Phase Comporison: Block Spike and phase Splitting Techniques,
Transistor Integrating type, phase com parison, Rectifier Bridge Type Comparison,
Vector product devices, =

3 Statie over current (OC) relays — Instantaneous, Delinite time, Inverse time OC ]
Relays, static distance relivs, static dirsetional relays, sitic differential relays,
measurement of sequence impedanves in distance relays, rulti-input comparators,
elliptic & hyperbolic characteristics. switched distance schemes, Impedance
characteristics during Faults and Power Swings,

4 PILOT Relayving schomes: Wire pilot protection, circulating current suheme, &
balanced voltage scheme, translay scheme, half wave comparison soheme, carmer
current protection: phose comparison type, carrier aided distance protection,
operstiomal comparison of transfer 1rip and blocking schemes, optical fibre
“Chonnels.

3 | Microprocessar based relays and Numerical Protection: Introduction, over current 1

relays, impedance relny, directional reluy, resctance relay, Numerical Protection:

Introduction, numerical relay, numericnl relaying algorithms, Mansmormison
technique, Differential equation technigue and diserste Foureler transtom

| technique, numerical over curment protection and numerical distance protection,

Suggested Reading:

- T.5M, Rao, Power System Protection with Static Relays, TMH,

Badri Ram & D, N, viswakarma, Pawer Svstem protection & switchgeur, TMH,

Warringtan Protective Reduying Vol-11, Springer.

C R Mason Art & Science of Proleotive Relaying, Willey.

Kimbark, Power System Stability Vol-[l, Willey.

C. Christopoulos and A. Wright, Electrich] Pawer System Protection, Springer

--I-E}'-l_.-hh-!--l'!a--

\ Y

Bhavesh Bhalajn, R. P Maheshwari, Nilesh 0. Chothari, Protection & Switchgear, Oxford publisher

6 | Botrd of Studles for PG studies in Flectrcal Engimeering: Floctrical and Hlectronic Englnicering,

Eleetronics and Electricg) Enpinetring 18 May, 2024
1K Crajral Punjab Technical Uiniversity Maim Compis



. K. Gujral Punfab Technical University, Kapurthila
M. Tech. (Power and Energy System)

PES-203C124
Internal Marks: 40

External Marks: 60
Tuotal Marks: 100

RELIABILITY ANALAYSIS AND PROTECTION LTHPRP
3 0o

| Course Objeetives:- Students will be able 1o-

CO1: Have knowledge of different methods 1o estimute different electrical quantities
CO2: Acquire skills in planying and building relisble power systen;,

CO3: Manage skills required in the ficld of power system anginvering we enhanced,
[ CO4: Understand about modes of finilure and caleulzte relevan! indices,

Svilabus

Units

Content

Long and short term plinning. Load farecasting, characteristics of loads.
Methodology of forecesting, energy forecasting. Peuk demand forecasting, tolul
forecasting. Annusl and monthly peak demund foregasting,

Reliability concepts, expotiential distributions. Meantime 1o failure, serics and
parnllel system, MARKOV process. Recursive technique. Generalor system
reliability analysis, Probability models for genertors unit and foads, Relinbility
analysis of isolated and interconnected system, generator system cost wnalysis,
carporate model. Energy transfer ond off peak Jonding.

Transmission system reliability mode! analysis: Monte Carlo
simulation. Average interruption rmte. LOLP method, frequency und duration
meihod.

Two plant single load system. Two plant two load system. Load forec ting
uncertainly interconnections benelits. Fecast

Introduction to system modes of failure. The loss of load appironch, Frequencyds
duration npproach, Spare value sssessment. Multiple bridge equivalents.
Distribution system reliability nnalysis. Caleulation of indices SATFL.

| SAIDI, CALDL, ete,

Suggested Reading:

B
2

Sullivan, R.L., “Power Sysiem Planning”, 1eber Hill,

Ray Billington, “Power System Relinbility Evaluation”, Gordan& Breach Scain Publishers.

7 | Board of Studles for PG ostudics b [lectrical Fagimesring. Elecericnl und Electrnics Englrcering,

Electronicy and FElaetrical Engineorie 24 May, 2024
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L K. Gujeal Punjub Technicdl University, Kapurthala
Q M. Tech, (Power and Encepy Systen)

Internal Marks: 40
External Marks: 60
Total Marks: 100

PES-203D/24 ENERGY ECONOMICS AND POLICTES L TP
I 00

- Course Objectives:- Students will be able i

CO1: understand the importance of energy in economie developmen.
CO02: Understand the need of sustainahle ENETEY,

CO3: Undarstand the issuck related o BNELEY pricing mxes

CO4: Tuke up research in BIHTEY Bconomics,

Syllabus

Umits | Content | Hours

1 Introduction: Mutural Resources, Clussification, Importance, Role of Natoral | 10
Resources in Economic Development, Energy Resources — Classification,
Properties and forms of Energy | Enerzy Economics— origin, Scope and Natyre,
Energy and development: Role of Enérgy I Economic Development, Energy
Indicators, Enengy Imensity and Energy Elasticity — National and International
Comparison — Role of International institutions-OPEC, OAPEC, IEA, and World
Bank,
2 | Energy and environment: Energy Environment Nexus Crisis — Cousss and ]
Consequences -~ Remedial Measires “Impact of Energy Consumption and
Production on Environment with illustrations - Rule af Encrgy Economists in
sulving Encrgy Crises,
3 Planning and Development: Energy Planning and Energy Conservation — &
Meaning, Objectives and Importance,
4 Energy  Muanapermeni- Meaning, Objectives and Imporance —  Recent ]
Developments, Energy  Auditing, Energy Accounting, Energy canservation,
Energy Pricing and Taxes — Role of Foonomists in Susmlnable Energy
Mnnuﬂumcm. )
§ | Indisn Energy Sector: Organizationul Structure, Energy Supply soutees and trends ]
in production, Energy Demand on sectoral consumption trend, Renewable Energy
Souroes and Technologies Renew:ihie Enerpy Progrommes in India

Suggested Reading:

L Agarwal, M.C, und Monga, LR, (1992} Economic and Commercial Geography, National Publishing

House, New Delhi,

2. Agarwal, S.K. (1985): Environment and Natural Resources Economics, Scott Foresman & Co.,
London,

3. Common, M. (1985): Fnviconmental snd Resource Economics, Longman, Londan,

4 David Peirct et al,, (1 990): Sustalnable Development — Econnmics and Envirnment In the Third
Waorld, Earths Can Publications, London,

5. Kaerpapam, M. (1991} Environmental Econamles, Sterling, New Delhi.

6. Knecse. A.V and Sweeny, LL, 1993) Handbook of Natiral Resource and Fnergy
Economics, Morth Holland,

7. Munasinghe, M and Meijer, P (1993): Energy Palicy and Modeling, Cambridgs, University Press,
LK.

8 Richard Eden (1981): Energy Ecoramics - Growilh, Resoueces and Policies, Cambridge University

Press, London,

B | Baard of Studies for PG studies in [ect=igal Ergincering. Eieetrical and Eloctronies Engineering,

Electronies and Eleetrical Engineering 28" May, 2024
IK Gujra! Punjub Technical University Muln Campuy



I K. Gujral Punial Technical University, Kuapurthuln
g M. Teoh. (Power and Enerry System)

PES-204A24 ELECTRIC AND HYBRID VEHICLES L TP
Internal Marks: 40 3 0o
External Marks: 60

Total Marks: 100

Course Objectives:-Students will be able 1o

CO1: Know the concept of electric vehicles and hvbrid electric vehicles.
€02: Familiar with different motors used fior hybirid eletiric vehicles.
C03: Understand the power converters used in hybrid electric vishicles
CO4: Know different batteries and other cnerpy stornge systems.

| Svllabus
Units | Content _ | Hours
1 Intreduetion: History of hybrid vehleles, architectures ol HEVs, series and paralls] B
HEVs, complex HEVs, i
2 Hybridization of Auwomobile: Fundamentuls of vehicle, components of ]

conventional yehicle and propulsion load; Drive cyiles und drivé lerrain; Coneept
of electric vehicle and hybrid electric vehicte; Plug-in hybrid vehicle, eonstitaents
of PHEV, comparigon of HEV and PIHE Vi Fuel Cell vehicles and its constituerits.
3 Plug-in Hybrid Eléctric Vehicle: PHEVs and EREVs blended PHEVS, PHEV 8
Architectures, equivalent slectric range of blended PHEVS: Fuel eeonomy of
PHEVSs, power management of PHEV. end-of-life battery for eleciric power grid
support, vehicle 1o grid technology, PHEY bottery charging.
4 Power Electronics in HEVs: Rectifiers used in HEVs, voltage ripples; Buck H
converter used in HEVs, non-jsolated bidirections] DC-DC converier, regenerative
bruking, voltage source inverter, eurrent source inverier, isolated Bidircctional
DEDC converter, PWM rectifier in HEVs, EV and PHEV hattery chargers.,

- Battery and Stornge Systems Energy Storage Parnmeters; Lead-Acid Barleries; ]
Ultra capacitors; Flywheels - Superconducting Magnetic Storage System; Pumped
Hydroelectric: Energy Storage; Compressed Air Energy Siomge - Storage Hear:
Energy Storage as an Economic Resolrce |

Supgested Reading:

I Ali Emadi, Advanced Electric Drive Vehicles, CRC Press, 2014,

-l lqbal Hussein, Eledtric and Hybrid Vehicles: Desipn Fundsmentals, CRC Presis, 2003,

i MehrdadEhsani, YimiCuo, Sehastion E Ciny. ALl Emadi, Modern Electric, Hybrid Electric and Fuel
Cell Vehicles: Fundamentals, Theory and Desi 20, CRC Press, 2004,

James Larminie, John Lowry, Electric Vehicle Technology Exploined, Wilsy, 2003

-1 H. Partab: Modern Electric Traction - DhunpatRal& Co, 2007,

: Pistooa G., “Power Sources , Models, Sustanubi lity, Infrstructure and the market™, Elsevier 2008

g Mi Chris, Masrur AL, and Gao D.W., * Hybrid Elcetric Vehicle: Principles and Applications with
Practical Perspectives” 1995,

-~

e ﬂ, NO%
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[+ K. Gujral Punjub Technical University, Kapurthula
g M. Teeh, (Power pivd Ehersy Svstem)

PES-204B/724 SMART GRIDS LTP
Internal Marks: 40 3 00
External Marks: 60

Total Marks: 100

Course Objectives:-Students will be able 1o |
CO1: Understand concept of smart irid and developments on simart grid.

CO2: Understand smart grid technologies and application af smart grid concept in hybrid electric vehiclas.
CO3: Have knowledge on smart substations, foeder utomation wnd

CO4: Knowledge of monitoring and protection ol grid,

Svllabws
Units Content Hours |
Intraduction to Smart Grid: Evolution of Electric Grid Concept of Smart Grid, 6 |
Definitions, Need aof Sman Grid, Functions of Sman Grid, Opportunitics &
Barricrs of Smart Grid, Difference betwesn canyentional & smart grid, Coneept of
Resilient &8ell-Healing Grid, Present development & [ntemationa) policies on
| Smart Grid, Case study of Smirt Grid,

I
ey fa Ll
3

Smart Grid Technologies: (Part |} Imroduction to St Meters, Real Time ]
Prizing, Smart Appliances,  Automatic Meter  Readingl AMR), Chitage
Management System{OMS), Plug in Hybrid Electric VehiclestPHEV), Velilels 1o
Girid, Smart Sensors, Home & Building Autbmation, Phase Shifting Transtormers.

Smart Grid Technologies: (Pant 2); Sman Substations, Substution Automation, -
Feeder Automation. Geographic Information Syatemi(GIS), Intelligent Electronic
Deviees(IED) & their application for monitoring & protection, Smart storage like
Battery. SMES, Pumped Hydro, Compressed Alr Energy Storage, Wide Aren
Mensuremen Sysiem(WAMS), Phisc Measurement Unit(PMLI.

4 Micro grids and Distributed Energy Resources: Concept of micro grid, need & g
applications of microgrid. formation of microgrid, ssues of Intercannection,
protection & contral of microgrid. Plustic & Organic solar cells, Thin film solar
eells, Variable speed wind generators, fuel cells, microturbines, Captive power
plants, Integration of renewable SherEy sounces,

5 Power Quality Management in Smart Grid: Paswer Quulity & EMC in Smart Grid, B
Power Quality issues of rid connecled Renewable Energy Sources, Power
Quality Conditioners for Smarn Grid, Web based Power Cualiny monitgring, Power
Quality Audit, Information and Communication Technology for Smart Grid:
Advanced Metering Infrastructure  (AMI), Home  Arey Network  (HAN),
| Netghbourhood Area Network (NAN), Wide Area Netwoark (WAN).

Suggested Reading:
I Ali Keyhani, Mohammad N, Marwali, Min [ai “Integration of Green and Renewable Enorgy in
Electric Power Systems™, Wiley
2. Clark W, Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand Respense™, CREC
Press.
3. Janzku Elanayuke, Nick Jenkins, Kithsin Livanage, Jinnzhong Wu, Akihiko Yokoyama, “Smiart
Girid: Technology and Applications™, Wile v,
4. Jean Claude Sabonnadiére, } (ouredineHad]sall, “Smant Grids"”, Wiley Blackwell 19
3. Peter S, Fox Penner. “Smart Powesr: Climate Changes, the Sman Grid, and the Future of Electric
Utilities™, Island Press; 1 edition 8 Jun 2010,
6. 5. Chowdhury, 8. P. Chowdhury, P. Crossley, “Micro-grids and Active Distribution Networks. ™
Institution of Engineering and Technology. 30 Jun 2000
. Stuart Borlase, “Smurt Grids (Power Engineering})”, CRC Pross
10 | Bourd ol Studles for PO wudies Iy Electrieal Liigineering, Eleciricol and Electronies Enginesring,
Fledtrenies and Electricel Engineering 2H™ May, 2Erd
I Gujral Punjab Technica Liniversity Murrx. RELE s
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I- K. Gudral Pusioh Technical Limiversity, kapurthuln
e M. Tech, (Power and Energy Systeim)

PES-204C/24 ENGINEERING OPTIMIZATION L TEPF
Internal Marks: 40 3 00
External Marks: 60

Total Marks: 100

"Course Objectives: Students will be able 1o: ]

CO1: Understand the need for optimization and di{ferent technigues involved and also
constraints,

C02: Knowledge of Linear™Nan-lincar Programming.

CO3: Understand the importance of oplimization to solve Engineering problems

CO4: Knowledge of genetic algorithm for Engineering Optimization

= Syllabus
Units | Contents — = = | Hours
| Concepts of optimization: Engineering applications B
Statement of optimization Problem, ¢ lassification - type and size of the

prablem
Classical Optimization Techniques: Single and mulii variable problems-
Types of Constraints Semi definite case-suddle poin

2 Linear programming: Standard form-Creometry of LP problems-Theoremof | §
Lp
Relation 1o convexity - formulation of Lp problems - simplex method and
algorithm
Matrix form- two phase method, Duaiity dual simplex method- LU
| Decomposition -
3 Sensitivily analysis. Artificial variables and complementary solutions-QP B

Engineering Applications: Minimum cost flow problém
Network problems-transportation, assignment & allocation, scheduling
Karmarkar method-unbalanced and routing prob ems.

4 Nonlinear programming: Non lineurity ooncepts-conves and eoncave fi
functions non-linear programming-gradient and  Hessiun, Uncansirained
optimization

First & Second order hecessary conditions- Minimization & Maximization
Local & Globul convergence- Speed of convergence

5 Basic decent methods: Fihonacei & Golden section search — Gradient 8
methods — Newton Method-Lagrange multiplier method - Kuhn-tucker
conditions Quasi-Newton method- separable convex programming- Frank
and Wolfe methad, Engineering applications

Nonlinear programming-Constrained optimization: Charscteristics of
constraints -Direct methods- SLP, SOP-lidirect methods,

Transformation techniques-penalty fumction-Lagrange multiplier methods
checking convergence- Engineering applications
fi Dynamic programming: Multistage decision process- Concept of sub | 6
optimization and principle of optimality

Computational procedure- Engineering applications. Genetie algorithms-
Simulated. Annealing Methods - Optimization programming, tools and

Software packages J
Suggested reading:
11 | Boord of Stwdies for PO stidies in Eleverien) Engltioering, Elevtrical and Electronics Englneering,
Eleetronies atd Blectracal Enginecring 28" May, 2024
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I K, Giwirnl Punjuh Technical Uinlversity, Kapurhala
g M, Tech. {Power and Encrgy Svatem)

David G Luenberger, “Lincar and Non [inear Programming™, 2nd [d, Addison-Wesley
Pub.Co.,Massachusetts, 2003

W.L.Winston, “Operaticn Research-Applications & Algorithms”2nd Fd., PWS-KENT
Pub.Co.,Boston, 2007,

8.8. Rao, “Engineering Optimization”, 3rd Ed New Age International (1) Ltd,New Delhi,
2007,

W.F. Stocker, “Design of Thermal Systems”, 3rd Fd.. McGraw Hill, New York. 1990,

(B, Danteig, “Linear Programming and Extensions” Pringeton University Press, N.J., 1963
L.C.W. Dixton, "Non Linear Optimisation: theory and algorithms™ Birkhauser, Boston, 1980,

s O &) LS

12 | Board of Studies far PG studies in Bloersioal Engiireering, Eleviricnl und Eleononics bngincering,
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M. Tech. {Power and Enerpy Syitom)

& I K Gojral Punjab Techmieal University, Kapuriials

PES-204D24 ARTIFICIAL INTELLIGENCE TECHNIQUES L T p
3 00

Internal Marks: 40
External Marks: 60
Total Marks: 100

Course Objectives: Students will be able 1o

€03: Identifications of fuzey and neural netwiork
CO4: Acquire the knowledee of GA

CO1: Learn the concepts of bivlogical foundations of artificial neural networks
CO2: Learn Feedback networks and radial basis function networks and fuzey logicy

|
|

L Syllubus
_Units | Contents | Hours
1 Biological foundations 1o intelligent Svstems: Artificial Neural Metworks 8
Single layer and Multilayer Feed Forward NN, LMS and Back Propagation
Algorithm. Fecdback netvworks and Radial Basis Function Networks
2 Fuzzy Logic: Knowledge Representation and Inference Mechanisem, 8
Detuzzification Methods - ]
3 | Fuzzy Neural Networks: Some algorithms 1o learn the parameters of the K
| network like GA
4 | System Identification using Fuzzy and Neural Network: Genetic slgorithm: | &
. Reproduction cross over, mutation, Introduction to evolutionary program
|5 | Applications of above mentioned technigues 1o practical problems iﬂ_|
Suggested reading:

J. M. Zurada , “An Introduction 10 ANN Jaico Publishing House

- Simon Haykins, “Neural Networks". Prentice Hall

Timathy Ross, “Fuzzy Logic with Engg Applications™, McGraw, Hill

1

2

3

4. Driankov, Dimitra, “An Introduction 1o Fuzey Cantrol”,
L

Narosa Publication

- Golding, “Genetic Algorithms™, Addison-Wesley Publishing Com.

I
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M. Tech. {Power and Enerpy System|

Q L K. Gujral Punjab Teckiniel Umiversity, Kapurthalg

PES-205724 MINI PROJECT L T p
Internal Marks; 60 o0 0 4
External Marks: 40

Total Marks: 100

| Course Objectives:-Students will be able - ]

CO1: To develop a small protolype model/simulation in pawer and energy system
CO2: To focus more on emerging technologies of energy systems and understand their power
Yuality aspects
| CO3: To verify and analyze the outcome of the developed system.
Students need to develop a small working svstem in prototype or using any Simulink software or
any computer programing language. Student can use any of the following software for carrying
out the simulation work: Matlab, LabVIEW psc AD. ETAP ete. Student need to link this regearch
wark using various literature surveys with Phase- | Bissertation and Phase-2 Dissertation woek.

14 | Board of Studies for PG studies bn Lleesrion) Enginocring, Hlecerical and Eleetroniés Engineering,
Electranics and Electrical Engincering 28" May, 2024
IK Gujral Purijnb Technilon! University Main Campus




I, K. Gujral Punfab Technical University, Kapurthala
Q M. Tech, (Power and Bnergy Systom)

PES-206/24 SEMINAR L TP
Internal Marks: 100 0 0 2
External Marks: 00

Total Marks: 100

| Course Objectives:-Students will be abje -

CO1: analyze the emerging developments taking place in pawer and ENETEY Syslems
CO2: analyze and find the major gaps of the work done.

| CO3: 10 develop the objectives required for dissertation works in next semesters

| Students will prepare a power point presentation for the Hierature survey studies for the chosen
area, Then, the student needs to find the major gups from the survey studies. Accordingly. stadent
will develop the major objectives and conclude the major findings of the proposed system. It is
imperative to link the seminar with Phase-1 Dissertation and Phase-2 Dissertation work.

} G &

15 | Board of Studies for PG studies in Flecerdon! Hngineering, Electrical and Electronics Engineering,
Electronics und Elevtrical Engincesing TR Muy, 2034
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I K. Crujral Punjnl Teehnical University, Kapurihala
9 M. Tech. (Powar and Energy Svstem )

PES-207/24 POWER SYSTEM LARB-2 L TP
Internal Marks: 60 o 0 4
External Marks: 40

Total Marks: 100

‘Course Objectives:-Students will be able -
CO1: To understand power curves for energy sources

€O2: Effect of variable parameters on solar panils
CO3: Relation of wind output and losd.
Syllabus
| Sr. No. | List of Experiments
I~ T To simulate a solar PV grid conneeled system coordinated with any DVR
I 5 To simulate a solar PV grid connected system coordinated with any D-STATCOM
3. To simulate & hybrid energy system operated with any type of FACTS device and
analyze its power quality. ]
-+ To study various power qualit ¥ issucs in renewable hased energy system using IEEE
1547 standard
3. To study the DC-DC converter system with any renewable based ERNEFEY svsiem
[ To study the DC-AC converter s¥stam with any renewable based ENErgY 5yslem
7. To study the impact of any fault loud side for any renewable based Energy system
5. To study the frequency and valtage stubility for an electric pPower svstem
i, Single phase parallel inverter with & and #1 loads.
10, | Single phase bridge converter with £ and R loads
| 11. | Single phase dual converter with AL loads

Note: A student to perform any. § expariments

16 | Bourd ol Stwdles for 10 smudive Jn Eleerical Engmeering, Fleciricsl md Flestronic Enginéering,
Electronies and Electrical Engineering 25% Muy, 2024
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I K, Gujral Punjab Teghniow University, Kapurthnla
e M. Tech, (Power-und Energy Syistem |

PES-20824 RENEWABLE ENERGY LAB
Internal Marks: 60

External Marks: 40

Total Marks: 100

=
= e
-

| Course Objectives: Students will be able 10:

| CO1: Assess the performance of renewable sources of energy
CO2: Knowledge of the scope of tapping geothermal encrgy
CO3: Field visit toassess the solar lighting
CO4: Knowledge of the practical aspects of integrition of renewable sources of energy 1o the
grid |
) Svllabus
Sr. No, List of Experiments
i | ¥ To determine the efficiency of solar Photoveltaic (PV) grid-tied system.
Z. To determine the efficiency of wind CIETEY Sysiem,
3 Field visit to solar strest lighting system.
4 1o determine the pawer sutput of o biogas plant N
3. Tostudy a geothermal system .
i, To determine the efficiency of 4 PEM fuel gell
T To determine the efficiency of wminj hydro plant
L8 To study the power quality issues during grid integration of multiple renewable
ENCIEY SOUrCes
9. To study the impact 0f any maximum power point tracking technigue on
power guality for a solar PV system
10. To study the operation of DC-DCDC-AC converter s¥stems in ony renewahle
EMErgy system
11, To study the operation of any intelligent controller for hybrid ENergy systems |
12, 1o simulate a wind enerpy generalor and unalyze the outpu |
13. | Tostudy and compare the efficiency of vurious types of salar PV cells |

Note: A student to perform any B experiments

17 | Board of Swdies fir PG studies in [ ectrioa] Engincering, Elerical and Electronics Englheering,
Electromles and Fleetrieal Emgineering 28" Muy, 3024
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L. k. Gujral Pustfuls Tacknical University, Kupurthals
g M, Tech. (Power and Enéray Sysiem)

Audit-2 courses for 2" Semester

]
Typeof | Course Code | Course Name
Course

Audit-2 | MTA-105/18 |Cr.'msti1'.uliun of India

|
MTA-106/18 | Pedagogy Studies

MTA-107/18 | Stress Management by Yoga

—— =

MTA-108/18 | Personality  Development through  Life
Enlightenment Skills

3 Cpr -

18 | Hoard of Studies for PG studies In Clectral Lnglheening, Eleowicnl mnd Eledtronics Engineering,
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M. Tech, (Power und Ehergy Svstem)

g b K. Gujral Puniab Technical University, Kupurthaly

MTA-105/18 CONSTITUTION OF INDIA
Internal Marks: 00

External Marks: 00

Total Marks: 00

S
= =

Course Objectives: Students wil] e able o

perspective,
2, To address growth of Indian opinton regarding modern lndiay
entitlement to eivil and economic rights

in 1917 and its impuet on initial drafting ol Indinn Constitution,

|. Understand the premises informing the twin themes of liberty and freedom from o civilrights

intellectuals’ constitutional role nnd

 Syllabus

3. To address the rols of socialism fn India after the commencement of Bolshevik Revolution

| Units | Content - Huours
I | History of Making of the Indian Constifition: History, DraftingCommittee, d
Jii=— {Cumpasition & Working)
2 | Philosophy of the Indian Constitutiang: Preamble, Salient Features 4

3 | Contours of Constitutional &) uhts & Dutles: Fundamental

StatePolicy, Fundamental Duties,

Right to Freedom, Right against Exploitmion, Ri itht to Freedom of Religion, Cultural

and Educational Rights, Right 10 Constitutions| Remedies, Directive Principles of

Rights, Right to Equality. 4

4 |Organs  of Governance: Parliament, Compositio

und Funclions

n, Quolifications and 4

Disqualifications, Powers and Functions, Exeeutive, President, Governor, Council of
Ministers, Judiciary, Appointment and Transfer of Judges, Qualifications, Pawwers

Appointed officials, Impartance of gruss oot demoeracy

5 | Local Administration: District’s Administration head: Role snd hmportance, 4
Municipalities: Introduction, Mayor and role  ofElected Representative, CEOQ of
Municipal Corporation. Pachavati enj: Introduction, PRI: Zils Pichavat, Flected
officials and their roles, CEO Zila Puchayar: Pasition and role, Block jevel:
Orpanization] Hicrarchy (Different departments), Village level: Role of Elected and

6 | Election Commission: Election Commission: Role andFunctioning, Chiel Election 4
Commissioner and Election Commisslaners, Siate Election Commission: Role and
Functioning, lnstitute and Bodics for the welfare of SC/ST/OBC and women.

Suggest Reading
I, The Constitution of Indin, 1950 {Bare Act), Government Puls

Hewtion.

2. DrS N Busi,Dr.B R Ambedkar framing of [ndian Canstitytion, |5t Edition, 2015,

3. M. P. Inin, Indian Constitution Law, 7th Edn_. Lexis Nexis, 2
4. D.D. Basu, Introduction to the Constitution of Indin, Lexis N
Course Outeomes: Stydents wil] he able to;

4.
exis, 2015,

COI: Discuss the growth of the demund for civi] rights in India for the bulk of Indians before the arrival

of Gandhi in Indian palitics.

C02: Discuss the intellectual origing of the frumework of argument that informed theconceptualizaion

of social reforms leading to revalution in ndia.
CO3: Discuss the circumstances surrounding the founddtion of the Com

through adult suffrage in the Indian Constitution.
COM4: Discuss the passage ol the Hindu Code Biil of 1956,

A

3@

Lress Sociulist Party [CSP) under
the leadership of Jawaharlal Nehru und the evertual failure of the proposal of direct elections

o
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L. K Gujral Pusjob Techniial Univeriity, Kapurthals
9 M. Tech: {Mfower und Energy System )

MTA-106/18 PEDALGOGY STUDIES LT P
Internnl Marks: 00 2 00
External Murks: 00
Total Marks: 00
Course Ohjectives: Students will b able 10:

l. Review existing avildence on the review tpic 1o inform progrumme design and polieymaking

undertaken by the DIID, other agencies and researe fiers,

2. Identify eritical evidence 2Ups 1o guide the development.
 Syllabus o
Units Content Hours
1 Introduction  and Methodology: Alms and miianale, Policy background, 4
Conceptual framewark and terminalogy, Theorles of lenming, Curriculum,
Teacher education, Conceptuni framewark, Research questions, Overview of

methadalogy and Searching _J
2 Thematic avirview: Pedapgogical praciices are being used by teachers in formal 2

and informal ¢lissrooms in developing countries, Curriculum, Tencher education,
k| Evidence on the effectivenest of pedapogical prictices, Methodology for the in 'l
depth stage: quality assessment of included studies, How cun teacher education
(curriculum and practicnm) and the school currieulum and guidance materials
best support effictive pedagogy Theory of change, Strengtly and nature of the
body of evidence for effective pedagogicnl practices. Pedugogic theory amil
ical o hes, Teachers" attitudes and belicfs and Pedapopic stratejfed.
4 Professional development: alignment with classroom proctices and fallow: up 4
support, Peer support, Support from the head eacher amd the eommunity,
Curriculum nnd asscssment, Barriers o learning: limited resources and large clacs
FLEEs
-] Research gaps and future directions, Research design, Contexts, Pedngopy,
Teacher education, Curriculuim bnd pssesiment, Mssemingtion und rescarch
|_ fmpaci. _J
Suggested reading
1. Ackers J, Hardman F (2001) Classroom nterdction in Kenyan primary schools,Com pre, 31 (2): 245
261,
2, Agrawal M (2004) Curricular reform in schoals; The importance of evaluation, Jourmal of Curriculum
Studies, 36 (3); 361-379.
3. Akyeampong K (2003) Teacher tenining in Ghasi - doss [t eoum? Multi-site teacher education research
project IMUSTER ) country report |, London: DFID,
4. Akycampong K, Lussier K, Pryar J, Westbraok J (201 1) Ienproving teaching and learninp of basic
maths and reading in Africa: Does teacher preparntion count? International Journal Educationnl
Development, 33 (3): 272 252
5. Alexander R [20017) Culngre and pedigngy: Injemational vomparisons in primary édueition, (hiford
and Boston: Blackwell,
6. Chavan M (2003) Read India: A mass scale, Fapid. “learmning 10 read" campaign,
7. W prat Jmam@umﬂjlmﬂ;m&inﬂ_hn“ﬂmuﬂ“ﬂﬂ_,pf df.
Course Outcomes: Students will he able 1 understand;
COI1: What pedagogical practices ure being used by teachers in formal and informalelnssrooms in
developing countries?
CO2: What is the evidence on the effectivencss of these pedagogical practives, in whatconditions,
and with what population of learmers?
CO3: How ean teacher education (ewrriculum and practicum) and the school cirriculum andguidance
materials best support effective pedagogy? fft} M‘r
20 | Board of Swdies for PG studies In [lectries] Eirgineert -‘:MF’E; Electronics Engineering,
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I K. Gujral Punjub Technicl University, Kapurthula
Q ML Tech, (Power and Energy Sysiam)

MTA-107/18 STRESS MANAGEMENT BY YOG A
Internal Marks: 00

External Marks: 00

Total Marks: 00

bl =
= -
Se

Course Objectives: Studems will be able to
|, Toachieve overall health of body and mind

2. To overcome strass

_ Svllnbus
| Units | Contents Hours
 Definitions of Eight parts of yog. ( Ashiangs ) 8
Yam and Mivam, Do’s and Don't's in life )
il Ahinsa, satya, astheyy, bramhacharya and apurigraha
ii) Shaucha, santosh, tapa, swadhyay, ishwarpranidhan

l-'lll—'

i Asan and Prnayam (1

i) Various yog poses and thelr benefits for mind & body iiRegularization

| of breathing techniques ond ite eifects-Types olpranayama
Suggested reading

I "Yogic Asanas for Group Tarining-Par-1" ; Janardan Swami Yogabhyasl Mandal Nagpur

2. “Rujayoga or conquering the Infernal Natire" by Swami Yivekenanda Advaita

Ashrama (Publication Deprrtment), Kolkata

Course Outeomes:- Students will be able 1o

COL: Develop healthy mind in n healthy body thus improving socinl health also
CO2: Improve efficiency

21 | Board of Studies for PO studies in Elecirical Engineering, Electical and Elesnomics Engineering,
Llecwronics and Electrical Engineering 29 May, 2024
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M. Teek, {Power and Erermy System)

M

MTA-108/18 PERSONALITY DEVELOPMENT THROUGH
LIFE ENLIGHTENMENT SKILLS

L K. Gujral Punjab Teehnical University, Kositlhsls Q

LT P
Internul Marks: 00 T 00
External Murlks: 00
Totul Marks: 00

Course Objectives: Students wil| be ahle to-

1. To learn to achieve the highest goal happily
8. To become a person with stable mind, pleasing personality and détermination
b, Toawaken wisdom in students

Tyllnbu:

_Units | Content Hours

i Meetisatakam-Holistic  development  of personality, Verses- 192021,73 | {0
{wisdom), Verses- 293132 pride & heroiwm), Verses. 2698 6365 {virtue),
Verses- 52,53,59 (dont’s), Verses- 71 13,75,78 (do's) )

pa

Approach to day to day work and duties, Shrimad Bhagwad Geeta (Chapter 2- | |
Werses 41, 47,48, Chapter 3-Verses |3, 21,27, 35,
Chapler 6-Verses 5,13,17, 23, 15, Chapter | 8-Verses 43, 46, 48,

3 Statements of basic knowledge, Shrimad Bhagwad Gesta: Chapter2-Verses 56, | §

62, 68, Chapter 12 -Verses 13, 14 15, 16, 17, 18, Personality. of Rale model,
shrimad Bhagwad Geetn © hiprer2- Verses |7, Chuper 3-Verses 36,1742,
Chaprer 4-Verses 18, 38,39, Chapter | B Verses 37,2863

Suggested resding

l. “Srimad Bhagavad Gita™ by Swami Swarupanands Advaita Ashram (Publication
Department), Kolkata
2. Bhartrihari’s  Three Satakam (NI t-sringar-yuiragya) by
P.Gopinath,Rashtriya Sanskrit Sansthanam, New Delhi.
Course Outéomes: Students will be able 1o
COL:  Study of Shrimad-Bhagwad-Geeta will help the student in developing his personality
and achieve the highest goal in life
CO2:  The person who has studied Geets will fead the nation and mankind to peace and
prosperity
CO3:  Swdy of Nectishatakam will heip in devela ping versutile personality of students,

22 | Board of Studics for PG studios in Flectries)] Bngineering, Flectrleal and Flectronics Engintering,
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I K. Grujl Punial Techaical University, Kapurthuln
M. Teeh. (Power und Energy Syitem)

Professional Electives for 3™ Semester

Course Name

Professional Course Code
Elective
PES PES-301A/24

[ndustrial Load Modelling and Control

PES-301B/24

PES-301C24

Power System Deregulation

Solar PV Energy System

PES-301D/24

Power System Generation Control

O

1 | Board ol Stwadles far PCEstudles in Eleatileal Engineering, Eleetrcal und Blestronios Englieering,

Electronies and Electrical Engimeering 28% May, 2024
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L K. Gujral Punjab Technion] University, Kapurhols
Q M. Tech. {Power and Energy Sestern)

PES-301A/24 INDUSTRIAL LOAD MODELING AND CONTROL

Internal Marks: 40

LTFPF
3 0

External Marks: 60
Total Marks: 100

L.LO4: Apply different energy saving opportunities in industries,

Course Objectives:- Students will be shle 1o-

CO1: Knowledge about load control lechniques in industries and Its application.

C02: Different types ol industrial processes and optimize the process using tools like
LINDO und LINGO.

CO3: Apply load management to reduce demand of electricity during peak time.

Syllabus
Units | Content N Hours
1 Electric Energy Scenario-Demand Side Management-Industrial Load E

Management. Load Curves-Load Shaping Objectives-Methodologies.
Barriers: Classification of' Industrial Loads- Continuous and Batch

2 | Electricity pricing — Dynamic and spot pricing —Models. | 8
Direct load control- Interruptible load control,

Hottom up approach- scheduling- Formulation of load models-
Optimization and control algorithms - Case siudies.

3 Reactive power management in industriesacontmls—puwcrqu;{l_it}' impacts | &
applicution of filters Energy saving in industrics.

4 Cooling and heating loads- load profiling- Modeling. 12
Cool storage-Types- Control struegies,

Optimal aperation-Problem formulation- Cise studies.

Captive power units- Operating and control strategies- Power Pooling-
Operatian madels.

Energy banking-Industrial Cogeneration

5 | Selection ol Schemes Optimal {!in:r;uing Stralegies, B
Peak load saving-Constraints-Problem formulation- Case study.
| Imtegrated Load management for Industries

Supgested reading:

2,

C.0. Bjork “Industrial Load Management - Theory, Practice and Simulations”, Elsevier,
theNetherlands, 1980,

C.W. Gellings and S.N. Talukdar, “Load management concepis,” IEEE Press, New York,
1986, pp. 3-28,

Y. Manichaikul and F.C. Schweppe " Phyaically hased Industrial load”, 1IEEE Trans, on
PAS, April 981,

H. G. Stoll, "Least cost Electricity Utility Planning”, Wiley Interscience Publication, USA
1989,

I.J Nogarath and D.P.Kothari, Maodern Power Svstem Engineering., Tata MeGraw Hill
publishers, New Delhi, 1995,

[ELE Bronze Book- "Recommanded Practice for Energy Conservation and cost elfective

Planning in Industrial facilities”, IFEE 133/;‘. ( _)T L

2 | Board of Stwdles for "G studius in Elevtrical Engineering, Flectrical and Eleatronies Engincering.
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I B Gujral Punjaty Technionl University, Kapuribials
M. Tech. {Power und Energy System)

PES-3018/24 POWER SYSTEM DEREGULATION L TP
Internal Marks: 40 I no0
External Marks: 60

Total Marks: 100

Cowrse Objectives: Students will be able to

COI: knowledge about the restructuring and dercgulution of power sector,

CO2: Introduction 1o the fundomenta] coneepits relevimt 10 OASIS, congestion management gle,
CO5; Knowledge of power market and its mitigation techniques

CO4: Understand the fuctors nelated with deregulation of power industry in different countries

Syllnhus

[

Uniis

Contents

Houry

introduction; Basic concept and dofinitions, privatization, restruct uring, trsmission open
access, wheeling, deregulation, compovents of deregululed system, advantoges of
competitive system. Pawer System Restructaring: An overview of the restructured power
system, Difference between integrated power system and restructured: power system,

Iu‘

Explanation with suitable practical exainpley

Dercgulation of Power Sector: Separation of ownership and operation, Dercgulated
models, pool mudel, pool and bilatern| trades model multilateral trade model. Com pelitive
electricity market: Independent System Operator activities in pool market, Whalesale
electricity market chuarseteristios, centrl guction, single auction power pool, douhle
auction power pool, market clearing and peicing, Market Power and it Mitigation
Techniques, Bilateral trading, Aneillary services

| Spme  Time Informastion Svstem  (OASIS): Introduction, structure, functionality,

Competitive electricity market: Independent System Ogperator sotivities in pool market,
Wholesale electricity market characteristics, centrnl auction. single auection power poal,
double auction power pool, market elewring and peicing, Marker Power and jis Mitigastion
Techniques, Bilsteral trading, Ancillery services, Transmission Priting. Open Access

implementation, posting of infarmation. uses. Transmission Pricing: Marginal pricing of
Electricity, nodal pricing, onal pricing. embedded cost, Postage stimp method. Contract
Path method, Boundary flow method, MW-mile methed, MY A-mile method, Comparison
af dilferont methods.

Congestion Management: Congestion masnagement in normal aperation, explanation with
suitable example, totul transfer capabilny (T7C), Available transfer capability (ATC),
Different Experiences in deregulation: England and Wales, Norway, China: Califormia,
New Zealend and Indiun power system

Different Experiences in deregulation: USA, Camada, UK, Japan, Swizzeriand,
Australin, Sweden, Germany and Indisn power system |

Suggested Reading:

I. Power System Restructuring and Deregulation by Loi Lei Lai, John Wiley & Sons Ltd.

2. Understanding Electric Utilitias and Deregulation by Lorrn Philipsen and H. Lee Willis,
Marce] Dekker Inc, New York, CRC Prees,

3. Power System Restructuring Engineering & Econamics by Marija llic by Francisco Gallana and
Lestor Fink, Kulwer Academic Publisher, USA

- G
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I K, Ciujral Punjob Technical University, Knpurthala
Q M. Tech. {Power and Energy System)

PES-301C/24 SOLAR PY ENERGY SYSTEM L TP
Internal Marks: 40 3 00
External Marks: 60
Total Marks: 100

Course Objectives:

CO¥T: Understond the fundamental theary governing the photovaliaic devise

CO2: Ability of carry out preliminery sysient disign,

CO3: Knowledge of testing and assessment of power generation by solor PV,

CO4: Analysis of salar data

Syllabus
Lnits | Contents Hours

I Sofar Radiation: Sun ng Energy Source, Solar Radintlon ar The Farth's Surface, Solsr 1
Radiation Geometry, Solor Time ond Egquation of Time, Sun Earth angles, Sun path
diggrum, Sunshine hours, Measurement of Solar Diffuse, Global and Direct Solar
Radiation, Fyuipment’s, Fstimation of Solar radiation on horizontal and tilted Surfuces,
Global Solar mdintion datn, Indian Selar Radiation dutm analysis

2 Bolar Cells: Conversion of Solar enerzy into Electricity - Photovoltaic (PV) Effect, 10
Equivalent Circust of the Solar Cell, Annlvsis of PV Cells; Dark and iflumination
characteristics, Figuro of merits of solar cell, Efficiency limits, Yarintion of efficiency
with band-gap and lemperature, Efficlency messurements, High efficiency cells, Recent
| developments in Solar Cells, Role of nune-technology in Solar cells

3 Fabrication Technology for Solar Cells High elfficieney multi-iunetion salar eell, Quantum 12
well solar cell, Technalogy for the fubrication of thin film celis, Optical cencentration,
Effect of temperature on Cell performanee, Thermo PV effect Solar PV System Design
Solar cell aray system analysis and performance prediction, Shadow analysis: Relinbility,
Solar cell array design concepts, PV syitem design, Desipn process and optimization:
Detailed arroy design, Voltage regulation. Maximom racking, Quick sizing method,
Armay protection.

4 Solar PY System Testing Sun Simulator, Testing and performuance assessment of Solar | 10
PV generator, Electronle Control end Regulation, Power Conditioning, Converers and
mnverter, Concentrating system, System design and configurtion

Sugpested Reading:

I. " Fundamentals of Solur Cells: PV Solar Encrgy Conversion by AL Fahrenbruch and RH Bube,
Academic Press, New York.

1 Principles of Solar Engineering by F Kreith and JF Krelder, MeGraw-HilL

3. Solar Phalovoliie, Fundamental Technologien and Application by Chetan Singh Selanki, PH1
Publications.

-

L
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| K. Gajrul Punjab Technieal Unlversity, Kapunhala
Q M. Teeh, (Power und Hneray System)

PES-301D24 POWER SYSTEM GENERATION CONTROL L TP
Internal Marks: 40 I 0o
External Marks: 60

Total Marks: 100

Course Objectives:-Students will be able (o:

CO1: Understand the basie principle of load frequency contral und economie load dispatch

CO2: compare and analyze the security und contingency nnalysis

CO3: understand the importunce of voltnge control with varving reactive power in the system
| €O4: develop the forecasting algorithms using varfous mathematical models

Syllubus
Units Content Hours
1 Automatic Generation and Voltage Contral! Introduction; Losd Frequency Control B

(Single Aren Case); Load Frequency Conirol and Economtic Digparch Contral; Two-
Area Load Frequency Control; Optimal (Tweo-Area) Load Frequency Control;
Autematic Voltage Control; Load Frequency Contral with Generation Rawe
Constraints (GRCsY, Speed Governor Dead-Band snd Its Effect on AGEC; Digital LF
Controllers; Decentralized Contral. '

Power System Seeurity: Introduction: System Stare Classification; Seeurity Annlysis: B
Contingeney Analysis

3

3 Reactive Power and Veltoge Control: Intreduction; Reaclive power requirement of 8
an uncompensated line; Implication of surge impedance loading; Reactive loss
charnetaristice of transmission line, Operstion of o transmission lne ut no lond
condition: Operntion of n transmission line under heavy loading condition; Voltage
regulation of the transmission line and its relation with repctive power; Maximum
power transler in an uncompensated fine; Line loadability. Reactive power-voltage
12-V coupling concept; Governing offects on reactive power flow; Relation betwesm
voltage and reactive power at a node in & power system; Reactive power requirement
lor control of voltnge in long lines; Operationnl aspects in reactive power and voltage
contrel; Basic principle of system voltsge cantrol; Reactive power flow consttnints
and thedr implications in loss of voltege, Efféet of transformer tap changlng In the
post disturbunce period; Effect of generator excitation adjustment in the post
disturbance period; Practical aspects of reactive power [low problems leading to
valtage collapse in EHY lings.

4 State Estmation: Introduction; Least Squnres Estimation: The Basic Solution; Static &
State Estimation of Power Systems; Tracking State Estimation of Power Systems;
Some Computational Considerstions; Fxternal System Equivalency; Treatment of
Bad Dats; Network Observability and Pseudo-Measurements; Application of Power
Syatem State Estuimotion

5 Load Forecasting: |otroduction; Forecasting Methodology; Estimmtion of Average 8
and Trend Tenms; Estimation of Periodic Components; Estimation of ys(k) Time
Berles Approach: Long-Term Laad Predictions Using Econometric Models; Reactive
Load Forecasting.

Sugpested Reading:
. Medem Power System Analysis — 1 P, Kothari, L ) Nagrath, 'MH Publication
2. An infroduction to Reactive Power Contral and Yoltsge Stability in Power Transmission Systems -
A Chakrabarti, D " Kotharl, A K Mukhopadhvay, Abkinandan De, PHI
3. Electrical Power Sysiems — P, Venkatesh, BV, Munikendan, 8.C. Rojd, A. Srindvasan, PHI
4. Power System Analysis =1, J, Grainger, W.D. Stevenson, Mo-GrawHill series publication
3. Power Generation Operation and Control - A, 1 Waood, B: F. Woolenberg, John Wiley nnd Soms
6. Power System Analysis — Hadi Saadat, Me-Grawill series publication
7. Advanced Power System Analysis and Dynamics - L. P Slngh, New Age Intermationa
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Open Electives

r Course Code I Course Name ]
MTOE-301A/18 Business Analysis |
MTOE-301B/18 Industrial ;i;ty
MTOE-301C/18 Operations Research
MTOE-301D/18 Cost Management of Iingineering Projects
MTOE-3011/18 Composite Materials .

| MTOE-301F/18 Waste to Energy

% (Yot~ ik
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1. K, Gujrsl Punfab Technieal University, Kapurthata
Q M. Tech, (Power und Bnsrpy System)

MTOE-3IA/R BLSINESS ANALYSIS L TP
Internul Marks: 40 I b
External Marks: 60

Total Marks: 100

Course Objectives:-Students will be able o

1. Understand the role of business analylics within an arganization.

2, Analyze data using stutistical and data mining techniques and understand relationships
between the underlying business processes ol an organtzation

3, To gain an understanding of how munagers use business analytics 1o formulate and solve
business problems and to support managerial decislon making,

4. To become familiar with processes needed 10 develop, report, and analyre business data.
3. Use decision-mizking tools/Operations research techniques.

b. Mange business process vsing analytics! and management tools;

T. Analyze and solve problems from différent industries such as manuficturing, service, retail,
soltware, bunking and fnance, sports, phurmaceutical, asrospace ele,

Svllabus . N
Units Content T Huourg
i Business mnalytics: Overview of Business unalytics, Seope of Business unalytics; | 9

Business Analvtics Process, Relutionship of Buslness Analytics, Process and
organisation, competitive advantuges of Business Analytics. Statistical Tools:
Statistical Notstion, Deseriptive Statistical methods, Review of probability
distribution und data medeling, sapipling ard cstimution metkods overview.

2 Trendiness and Regression Analysis: Modelling Relationships and Trends in | 8
Dita, simple lLinear Regression, lmportant Resources, Business Analytics
Fersomnel, Data and models for Business analytics, problem solving, Visualizing
and Exploring Daty, Business Analytics Technology,

3 Organization Structures of Business analvtics, Tesm minagement, 9
Management Issoes, Designing [nformation Policy, Outsourcing, Ensuring Dist
Quality, Measuring contribution of Business analvtics. Muniging Chanpes:
Descriptive Analytics, predictive unalvtics, predicative Modelling, Predictive
analytics analysis, Data Mining, Dufs Mining Methodologies, Preseriptive
analytics nnd its step in the business analytics Process, Prescriptive Modelling,
nanlinesr Optimiztion

4 Forecasting Techniques: Qualitative and Judgmental Forecssting, Statistical | 10
Forecasting Models, Forecasting Meodels for Stationary Time Series, Forecasting
Models for Time Series with a Linear Trend, Forecasting Time Series with
Bemsonality, Rogression Forecasting  with Cosunl  Variables,  Selecling
Appropriste Forccasting Modeols, Monte Carlo Simulution wnd Risk Analysis:
Monte Carle Simulotion Using Analytic Solver Platform,  New-Product
Development Model, Newsyvendor Maodel, Overbooking Model, Cash Budget

Maodel.

5 Decision Analysis: Formulating Decision Problems, Decision Strategies withthe | 8
without Outcome Probabilities. Decision Trees, The Value of Informntion,
Liility and Decision Making, ‘mm

6 Recent Trends in ¢ Embedded and colliborative business intelligence, Visual | 4

data recavery, Data Sworvielling and Data {oumalism.
Sugpested reading

L Business amalytics Principles, Concepre. oml Applications by Mare J. Schniederians; Dara G,
Schriederjuns, Christopher M. Starkey, Pearson FT Press,
2. Business Analyvtics by James Evans, persons Fducation,
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Course Outeome:-

Students will demonstrate knowledge of dutm analytics.

Students will demonstrate the ability of think critically in making decisions based on dita

and deep analytics,

3 Students will demonstrate the ability 1o use technical skills in predicative and prescriptive
modelling to support business decision-making

+ Students will demonstrate the ability to transiate data into clear, sctionable insights.

L.
2
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MTOE-301B/18 INDUSTRIAL SAFETY LTP
Internal Marks: 40 3 00
External Marks: 60

Total Muarks: 100

| Course Objectives:-Stadents will be able 1o o ]

I, Understand about industria| safety.and muinierance engincering
2. Learn possible ways of preveation from wear and tear and methods of Tault traging
3. Understand periodic maintenance
_Syvllubus o

Units Content o = = Hours
! Industrial safety: Accident, causes. types. resulls and control, mechanical and | &
electrical hazards, types, causes and Preventive steps/mrocedure, describe
salient points of factories act 1948 fir health and safety, wash rooms. drinking
water layouts, Hght, cleanfiness, fire. gsuarding, pressure vessels, cic; Sufety
color codes, Fre prevention and £ refighting, eyuipment and methods,

2 Fundamentals of maintenance engineering: Definition and aim of miaintenanee | §
engineering. Primary und secondary  functions  and responsibility of
miintenance department, Types of maintenanee, Types and applications of

cconomy, Service life of squipment.
3 Wear and Corrosion and thelr prevention: Wear- typiss, chliges, effects, weur | §
reduction metheds, lubricants-types and applications. Lubrication methads,
gencral sketoh, working and applications, ;. Screw down gresse cup, i,
Pressure presse gun, i Splosh lubrication, fv, Ciravity lubrication, v. Wick
feed lubrication vi, Side feed lubrication. i Ring lubrication, Definition,
prineiple and faciors affecting the carresion. Types of corrosion, catrosion
prevention methods,

4 Fault tracing: Fault tricing-coneept and importince, decision ree concept, | §
need und applications, sequence of fault finding activities, show as degision
tree, draw decision tree for problems in machine taols, hydraulic, preumatic,
dutomotive, thermal and electrical equipment’s like, . Aty ane machine fool,
il Pump ifi. Adr compressar, iv. Intemal combustion engine, v. Roiler, i,
Electrical motors, Types of faults In machine tools and thejr Eeneral couses.
5 Periodic und preventive maimenance: Perjod|c inspection-concept and need, | 8
degreasing, cleaning and repaining  sehemes, everhauling of mechunical
components, averhauling of elestrical motor, commaon troubles and remediey
of electric motor, repair complexities and its use, definition, need, steps snd
advantages of preventive maintenance. Steps/procedure for periodic nnd
preventive maintenance of: |, Muchine tools, i, Pumps, {H. Ak com Pressors,
iv. Diesel generating (DG sers, Program and schedule of preventive
maintenunce of mechanical and electrical cquipment, ndvantages of preventive
maintenanee. Repair évele concept and nprance, J

Suggested reading:

l. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services,
2. Muintenance Engineering, H. P, Gurg, 8. Chand und Compny.

3. Pump-hydraulic Compressory, Audels, Mogrew Hill Publication.

4 Foundation Engineering Hundbaok. Winterkorn, Huns, Chapman & Hall London,
Course Outcome:- Student will be ahle

I To know shout indistrigl sfety and ways of prevention of wear fnd tear
2 Learn about fault identification and periodic maintenance,
% To get knowledge shout all snfetly msasures @J).,

I Guiral Punjab Technical University Main Cump
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MTOE-301C/N18 OFERATIONS RESEARCH LT P
Internal Marks: 40 o0 0
FExternal Marks: 60

Total Marks: 100

Course Objectives:-Studants will be able to;
I, To learn the optimlzation techniques
2. How 1o formulate LPP and handling of Nonlinear programming
3. How todo the scheduling and sequencing of models

_ Syllubus - =i
 Units Content == . ! Hours
| Optimization Technigues, Madel Formulution, models, General LR §

Formulation, Simplex Technigues, Sensitivity Analysis, Inventory
Conirol Models.

#d

Formulation of a LPP - Graphical solution revised simplex method - duality #
theory - dunl simplex method - sensitivity analysis - parametrie

programming,

3 Noblinenr programming problem - Kuln-Tucker conditions min eost 8
flow problem - max flow problem - CUM/PERT.

4 Scheduling and sequencing - single server und multiple server mudels - 8
deterministic inventory models - Probubilistic inventary control models -
Geomeiric Programming,

5 Competitive Models, Single and Multichanne]l  Problems, B

Sequencing Models, Dynamic Programming, Flaw in Networks,
Elementary Graph Theory, Gurie Theary Siniulatidn

Suggested reading

]

Pk e b —

FLA. Tuhs, Operations Research, An Intinduction, PHI, 2008

H.M. Wagner. Principles of Operaticns Ressireh, PHL, Delhi, 1982,

4. Pant, Introduction to Oprimisation: Operations Research, Jnin Brothers, Delhi, 2008
Hifler Libermann Operations Research: MeGraw Hill Pub, 20049

Pannerselvam, Operations Research: Prentice Hall of Indiz 2010

Harvey M Wugner, Principles of Operations Research: Prentice Hall of Indla 2014

Course Qulcomes: Student should be able to

L. Students should able to apply the dynamic progrmamming to solve problems of discreet and
cortingoes virinhles.

2. Stuglents shiould able 1o apply the concept of nes-linenr programming

3. Brudems should able to corry out sensitivity analysis

4. Student should able to madel the real world problem and simulate it

M@Qy; -
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MTOE-301D/18 COST MANAGEMENT OF ENGINEERING PROJECTS L T/PF
Internal Marks: 40 A o0
External Marks: 60

Totul Murks: 100

Course Objectives:-Students will be ahle to
1. Toget knowledge about cost concept ind cost management process
2. Toknow aboui meaning and process of project execution
3. To learn quintitative teshniques and cost planning

Syllabus

Lnits | Content Huurs
[ | Intréduction and Overview of the Strategic Cogt Monagemen! Process &

o Costconcepts in decision-moking: Relevant cast, Differentinl cost, Inerementinl cost | 6

and Opportunity cost. Objectives of o Costing System; Inventory valustion:
Creation of a Dotubuse for operational contral; Provision of data for Decision- |
Making.

3 Praject: menning, Different tepes, why o manage, cost overruns centres, varlous | 10
stuges of project execution: conception 1o commissloning. Project execution as
conglomeration of 1echnival and non technical activities, Detailed Enginsering
actlvities. Pre project execution main elearances and documents Project team : Role
ol each member, Importance Project site : Dath required with significance. Project
contracts. Types and contentd. Project exccution Project cost edntrol. Bar charts and
Network diageam. Project comimissioning: mechanical and process.

4 Cost Behavior and Profit Planning Marginnd Costing; Distinetion between Marginal | 10
Costing and  Absorption Costing; Hreak-even Analysis, Cost-Volume-Profit
Analysis. Various decision-making problems. Standard Costing and Varianee
Analysis. Pricing strafegies: Pareto Anulysis. Target costing, Life Cyele Costing,
Costing of service sector. Just-in-fime approach, Material Requirement Planning,
Enterprise  Resource Planning. Tol Quality Management and Theory of
constraints, Activity-Based Cost Managemen!, Bench Muorking: Balanced Score
Card and Value-Chain Analysis, Budpetary Control, Flexible Budgets;
Performance budgets; Zero-based budgets, Meagurenient of Divisional profitability
pricing decisions including tranyfer pricing.

[ 5 Quantitative techniques for cost management, Lincar Programming, PERT/CPM, | 8
Transportation problems, Assignment problems, Simulation, Leaming Curve
Theary,

Sugpested reading:

Cosl Accounting A Managerial Emphasts, Prentice Hall of lndia, New Delhi

Charles T. Horngren and Ceorge Foster, Advanced Management Aceounting.

Robert S Kaplan Anthony A. Alkinson, Manngement & Cest Accounting

Ashish K. Bhattacharya, Principies & Practices of Cost Aceounting A. H, Wheeler pubslisher
N.D. Wohra, Quantimtive Techniques in Managernent, Tatn MeGrow Hill Book Co. Lud,

1

il el n

Course Outcomes: Student should be able 10

Understand cost mansgement process P | i
To execute prigect considenng cost factor {6 &B’M
To manage planning of cost and leurn about the Itthni)ﬂv. 1
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MTOE-301E/18 COMPOSITE MATERIALS L
Internal Marks; 40 3
External Marks; 60

Total Muarks: 100

]
L= -

Course Ohjectives:-Siudents will be able 1o-

. To understand eomposite materials mmd thele reinforcement

2. Manufacturing of matrix
Svliabus B
Units | ) Content Hours
! Introduction, Definltion - Classification and characteristics of Composite materials. | §
Advantages. und  application of composites,  Funetional  reguirements  of
seinforcement and matrix. Effict of reinforcement (size, shupe, distribution, volume
fraction) on overall composite performance,
2 Reinforcements: Preparation-layup, cuning. properties and applications of glass | 8
fibers, carbon fibers, Keviar fibers and Boron fbers, Properties and applicntions of
whiskers; particle reinforcements. Mechanical Behavior of compusites: Rule of
mixtures, Inverse rule of mixtures. [sostrain and [sostrass conditions,
i Manufacturing of Metal Matrix Composites: Casting — Solid State diffusion | §
technique, Cladding — Hot isostatic pressing, Properties and upplications,
Manufacturing of Ceramic Matris Composites: Liguid Metal Infiltration — Liquid
phase sintering. Manufacturing of Carben — Crbon com posites: Knlitting, Braiding,
Weaving, Properties and applications,
4 - Manufacturing of Polymer Matrix Composites: Preparation of Moulding | 8
compounds and prepregs — hand layup method — Autoclave method — Filument
winding method - Comipression moulding - Reaction injection moulding.

| Properties and spplications. i

5 Strengeh: Laminar Failure rilerin-strength  ratio, maximum stress criteria, | §
maximum strain criterls, interacting failure criteria, hygrothermal faflure. Liuninate
first play failure-insight strength; Laminate strength-ply  discount truncated
I__ I maximum strain eriterian; strength design using caplet plots; stress concentrations.
Suggested text book reading:

1. Material Sclence and Technology - Vol 13 « Composites by R.W.Cahn — VCH, Wes
Germany. _

r Materinle Science and Engineering, An infroduction. WD Collister, Jr., Adapted by R,
Balssubramaniam, John Wiley & Sons, NY, Indizn edithon, 2007,

Suggested reference reading:

Hand Book of Compusite Materinls-gd-Lubis,

Composite Materials — K. K.Chawla,

Composite Materials Science and Applications — Deborah .1 Cliting,

Composite Materluls Design and Applications - Danial Gay. Suong V, Hoa, and Stephen W.
Thnsi,

Course Outcome:- Student will be able 1o fi _:» W
l. 21t F,.--"‘"-
1

Sl Y e

Learn about compasite materials and thair process of reing;
Z Understand ubout strength and manufacturing of matrix
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MTOE-301F/18 WASTE TO ENERGY LTPFP
Internal Marks: 40 3 0o
External Murks: 60
Total Marks: 100
Course Objectives:-Students will be uhlc 10:
I Understand classification of waste and about energy rom waste
2. Process ol biomass waste conversion to energy
3. To understand biomuass waste properties
Syllabus
 Units | Content | Hours |
1 Introduction to Energy from Waste; Classification of waste as fuel — Agro based, | 8
Forest residue, Industrinl waste - MSW — Conversion devices - Incinerntors;
gasifiers, digestors. '
2 Biomass Pyrolysis: Pyrolysis — Types, slow fst - Manufacture of charcoal - t
Methods - Yields and application  Manufacture of pyrolytic olls und pases,
vields and applications.

i Biomass Gasification: Gusifiers — Fixed bed systern — Downdraft and updraft 8
gasifiers - Fluidized bed pasifiers - Design, construction and aperation -
Gasifier burner arrangement for thermul hieating — Gusifier enjgine prmingement
and electrical power — Equilibrium ond kinetic: considerstion in pasifier
operation, -

4 Biomass Combustion: Biomass stoves - Improved chullahs, types, some exofic 8
designs, Fixed bed combustors, Types, inclined grate combustors, Fluidized bed
combustars, Design, construction and operation - Opération of all the above
bipmass combustors, _ o _
Biogas: Properties off biogas (Calorific value and composition) - Biopas plant i
technology and status - Blo energy system - Design and constructional fentures
- Blomags resources und their classification - Biomass conversion processes -
Thermo chemical conversion - Direct combustion - blomiss gasificatian -
pyrolysis and liquefaction - binchemical conversion - anaerobic digestion -
Types of biogas Plants - Applications - Alcohol production rom biomass - Bio
dicsel production - Urbun waste 1o energy conversion - Biomass ETIETEY
programme in [ndia. | i

oy

Suggested reading:

1. Non-Conventional Energy, Desal, Ashok V., Wiley Eastern Lid., 1490,

X Biogas Technology - A Practical Hand Boak - Khandelwal, K. €. and Mahdi, §. S.. Val. L&
11, Tata MeCiraw Hill Publishing Co. Litd,, 1983,

3 Food, Feed and Fuel from Biomass, Chullal, D. 8., IBH Publishing Co. Pvi. Lid,, 1991,

4, Biomass Canversion and Technology, €. Y. WereKo-Brobby and E. B. Hugsm, John Wiley &
Sans, 1996,

Course Dutcome:- Student will be able tw

I Know about the cnergy in hiomass wiste

& Understand the biomass fuel conversion process for enery
. 4 Erow about blomass wiste praperiics,
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