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MEE #9901 C | Modern Power System 100 4 C
R Operation and Control *(70+30)
MEEO9SC | Renewable and Distributed 00 |4 4 C
Encrgy Systems *(70+30)
MEEO9IC | Advanced Power System o |4 4 C
Analysis *(70+30)
MEEOOXXE | Elective Paper | 00 |4 4 E
*(70+30)
CSK Computer Skill 0o |4 4 | CFC(Compulsory
1 JAVA *(70430) Foundation)
Software: (Offered by CSE
Python/C/C™) or ITXAs per TU
Norms
MEEO9MP | Mini Project 0 [0 2 C
*(70+30)
MEEO9I0P | Power & Encrgy Laboratory 100 |0 2 C
*(70+30)
Total | 700 |20 24
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. Thesis Seminar Interum 30 Jolalal 4 —
. (Presentation & Viva
: : Technical Communication | 100 o121zl 2 3
Bt *(T0+30)
. Elective Paper IV 100 RN E
| *(70+30)
Total| 700 |4 [16]16] 20
L]
4 _Scmester: 600 Macks
| Coursemame | Marks | L | T | P | Credit| Core /Elective
"MEE 1201C | Thesis Report Final 200 21818 » .
MEE 1202C | Thesis  Seminar 200 o838 s C
Final (Presentation
& Viva Voce)
MEE 1203C | Workshopand Seminars | 100 [0 [ 2|2 2 C
B i *(70+30)
MEE OXXE | Elective Paper V 0 181010 4 =
*(70430)
Total | 600 4i16/18] 20
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18T Comdition Monitoring of High
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"MVE-4020 | Cyber wourty and data alolo
encryplion K

MTEA4010

Offered by ECE Deptt.
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Principle of Refrigerntion and alojola “Offered by ME Depit.

Cryogenics . i

MDS-4020 | Data Ware House 4
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Total Credit = 88

olol4 Offered by CSE Deptt.

[Departmental Total credit: $4 & other
Departmental Credit: 4]
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20, Practical: 40), Elective~24 (Departmental: 20, other ;
Departmental open Elective: ")
OpM(Nm-wlm credits)







3 § o System 00 |4 3 c
Advanced Power System 00 |40 3 §
_A:Mh *(70+30)
Renewable and Distributed o |40 3 C
Energy Systems *(70+30)
Elective Paper | 100 40 4 E
*(70+30)
CSK 1 Computer Skill 00 4]0 4 | CFC(Compulsory
1 JAVA *(70+30) Foundation)
Software/ (Offered by CSE
Python/C/C™") or TTXAs per TU
Norms
"MEEOSP | Mini Project 00 |00 2 c
' *(70+30)
MEE099P | Power & Energy Laboratory 100 010 2 C
*(70+30)
Towml| 700 120]0 24




Operation and control of modem power systems, Power system deregulation;
flow, distributed generation, magneto hydrodynamic generation, power system
1. J.Duncan Glover,M.S. Sharma, T.J Overbye, * Power System Analysis & Design”, Cengage Learning

2 D.P Kothari, 1.J. Nagrath, * Modern Power System Analysis™ , Mc Graw Hill, 2016
3. T.K. Nagsarkar, M.S. Sukhija,” Power System Analysis™, Oxford 2013

Load flow and stability studies; optimal pow
reliability, voltage stability

Semester-1
Course Code Course name Marks EITIP Credit | Core /Elective
MEE 0908C | Renewable and Distributed 100 4 |(01]0 C
Energy Systems
Course Qutcomes: -

At the end of the course students will be able to

Learn various rencwable energy sources, (k1)

C02. | Understand the integrated operation of rencwable energy sources. (k2)
operational issues related to Distributed Generation. (k3)

knowledge on Distributed Generation on Power System and leam the

Apply
memm(ﬂ)

COlL:
CO03: | Apply their

planning and
C04: their knowledge on the working of off-grid and grid-connected renewable
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I. Ranjan Rakesh, Kothari D.P, Singal K.C,“Rencwable Energy Sources and Emerging
Technologies™, 2nd Ed. Prentice Hall of India ,2011.

2. Math H.Bollen, Fainan Hassan, “Integration of Distributed Generation in the Power System”, July
2011, Wiley —1EEE Press.

3. Loi Lei Lai, Tze Fun Chan, “Distributed Generation: Induction and Permanent Magnet Generators”™,
October 2007, Wiley-IEEE Press

4. Roger AMessenger, Jerry Ventre, “Photovoltaic System Engineering”, 3rd Ed, 2010 5James
F-Manwell, Jon G.Mc Gowan, Anthony L Rogers, “Wind energy explained: Theory Design and
Application™, John Wiley and Sons 2nd Ed, 2010,

5. H. Lee Willis, Walter G. Scott, “Distributed Power Generation ~ Planning and Evaluation™, Marcel
Decker Press.

6. M.Godoy Simoes, Felix A.Farret, “Renewable Energy Systems - Design and Analysis with
Induction Generators™, CRC press. 3. Stuant Borlase. “Smart Grid: Infrastructure Technology
Solutions” CRC Press

Course Code Course name Marks L | T|P | Credit| Core /Elective
MEE 0909C | Advanced Power System Analysis 100 4 |0 |0 4 C
Course Outcomes:

Al the end of the course students will be able to

CO-1 Analyze Serics and shunt Faults on digital computers

%co-a mwmmngmmmmxm
valuate contingency ranking of transmission net

CO-4 Analyze the rehability of electrical systems.
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Understand abot
mmﬂ‘smwgofm Inverters. = )
Acquire knowledge about analysis and design of Switched Mode Rectiiers, DC-DC
converters & Circuits of induction _r_polm-hascd drives. | A

Boost type APFC (Active Power factor Correction) Management & Control, three phase utilit y
inter phases and control-Buck, Boost, Buck-Boost SMPS Topologics. Modes of operation ~Push-
Pull and Forward Converter Topologies - Voltage Mode Control. Half and Full Bridge
Converters. Flyback Converter. Introducts “onverter.
l Zero Voltage Switching Clamped Voltage Topologics. Resonant DC Link Inverters with Zero
Voltage Switching. High Frequency Link integral Half Cycle Converter. Modelling and design of
PC-DC Converters for various renewable energy conversion. Few power clectronic circuits
in practice for controlling electric drives, V/F Control and Vector Control of Induction motor.

Beoks & Refersnses:

1. Rashid "Power Electronics” Prentice Hall India 2007,
2. G.K.Dubey et.al “Thyristorised Power Controllers™ Wiley Eastern Ltd., 2005. 06.

|| 3 Dewan&Straughen “Power ¢ Circuits” John Wiley &Sons., 1975.

R MM}&C.R.MM“WEI«W&D&V&“TmMcﬁuwlﬁll.. 1993
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T the end of the completion of the course students will be able to

Understand to analysis the characteristics of Digital Control Systems.

Understand for the analysis of stability and design using state variable method of a
digital control system.
Understand for the formulation of Optimal control problems.

Understand for the optimization of a control problem using constrained minimization.

L4

&Observability, State feedback analysis, State Observer design. Introduction to Optimal

functions. Functional optimal control problems involving independe
Hamiltonian method for optimal control problems.

Books / References:
: 1. Benjamin C. Kuo, “Digital Control Systems”, Ed. 2, Oxford Uiversity Press, 1999

2. K. Ogata, “Discrete-time Control Systems’, Ed. 2, Prentice-Hall, 1995.
3. Donald E. Kirk, “Optimal Control Theory, An introduction”, Prentice Hall Inc., 2004

4. AP. Sage, “Optimum Systems Control”, Prentice Hall, 1977
5. HSU and Meyer , “Modern Control, Principles and Applications”, McGraw Hill, 1968
6. M. Gopal, * Digital Control and State variable Methods", Tata McGraw Hill Publishing Company

limited, second edition, 2004.

11

Syllabus Contents:
Discrete data System: Introduction to Discrete data sysiems, Pulse transfer functions-sampled data systems
and analysis. Stability analysis of Discrete data systems, State variable analysis-Controllability

control

Formulation of Optimal Control Problems, calculus of Variations, minimization of functional of single
nt functions, constrained minimization.
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ize equivalent circuit parameters for synchrono:s sus and asynchronous MAchines:
Understand and analyze special iy S D Ty

Different methods of Transformation. Reference Frame Theory (Different Reference Frames and
Transformation between Reference Frames). Basic Performance Equations and Analysis of different
Rotating Machines- DC Machines. Synchronous and Induction Machines. Three phase symmetrical
induction machine and salient pole synchronous machines in phase variable form. Application of
reference frame theory 10 three phase symmetrical induction and synchronous machines, Dynamic
direct and quadrature axis model in arbitranly rotating reference frames. Analysis and dynamic
modeling of two-phase ymmetrical induction machine and single- phase induction machine.
Transients in electrical machines - Switching Transients and surges. Transient and short circuit
studies on alternators. Modelling of Special Machines-Permanent magnet synchronous machine,
Surface permanent magnet (Square and sinusoidal back emf t ype) and interior permanent magnet
machines — Construction and operating pdnciple-D}-mmic modeling and self-controlied operation.

Analysis of Switch Reluctance Motors. Brushless D.C. Motors.

Reference Books:
1. Electric Machinery,

Charles Kingsle. T A.E Fitzgerald, Stephen D.Umans, Tata Mcgraw Hill.
ives: Modeling. Analysis and Control, R Krishnan, Prentice Hall of India.
and Reluctance Motor Drives, T.J.EMiller, Clarendon Press.

Magnet
i M.dﬁne,P.C.mWihymEEPml"EdiﬁOn
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Course Outcomes

At the end of the course, students will demonstrate the ability to-

CO-1 | Outline the points to formulate problem corresponding to the project topic

CO-3 | Develop & know how to organize, scope, plan, do and act within a project thesis.

CO-4 | Define problem specific tools (i.e. hardware equipment and software) and its
functionality.

Syllabus Contents:

The mini project topic should be selected / chosen to ensure the satisfaction of the

need to establish a direct link between education, national development and
productivity and thus wduce&:gapbetwecnﬂmeworldofworkandtheworldof
study. The course should have the following-

1) Problem formulation. : it : .
2) Knowledge of how 10 organize, SCOpe. plan, do and act within a project thesis.
3) Familiarity with specific tools (i.¢. hardware equipment and software)

relevant to the project selected.
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Measure solar radiation. sunshine hours, and do technical analysis of photo

CO-3 Conduct experiments related to wind standalone as well as hybrid wind
Solar system. do technical analysis to study their characteristics.

CO-4 | Apply the concept to end usc applications.

Experiments:

Experimentation to determine I-V&P-V characteristics of series and parallel
combination of PV modules and also 10 observe the effect of variation of tilt
angle on PV module power.
Experiment to demonstrate the effect of shading on module output power
and also to determine the working of diode as bypass diode and blocking
diode.

i nmionmwrkompowﬂowukdatiomofmnd-abncPV
system of DC load with battery, work out power flow calculations of stand-alone
PV system of AC load with battery and workout power flow calculations of
stand-alone PV system of AC load with battery.
Experiment to measurc the solar radiation using thermoclectric pyranometer
in different global sunshine conditions, Synchronization of grid tied inverter,
wmofwmwmmmmhammm

and characterization of wind standalone system. Evaluation of cut-in
speed and experimentation of other applications..

s IP.memeﬁofml.::;mdwm

impact flndmdwind-pwdonpowrm quality.
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Simulation and Advanced
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100
*(70430)
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100
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¢ | Design Project & Term
Paper leading 1o Thesis

100
*(T0+30)

—

600

*(70+10)




3. Power System Protection & Switchgear, Ravindra -

A : 4 M-u.

the course students will be able to
Mmmmmumdm.mmw.

implement the applications of distance Relaying. Wire pilot and Carrier Pilot
Relaying in Power System.
Implement the microprocessor based numerical relaying for power system

protections.
Implement the advance technique techniques for protections for power system

4 Power System Protection- Static Relays By

Protection of generators: under frequency, loss of excitation, loss of prime mover, rotor earth fault, pole
slipping. over speed. unbalanced loading; Protection of Transformer: generalized differential protection,
protection due to switching surge, Earth fault, over current, over fluxing ptmcclion;owcmmm
differential and distance muumcmmmfm&wmzmmfm.mmmm

5. Digital Protection- thhymemdbmmayLP.ﬁmm
& Protect i Electric Company, GEC measurements.
“Protection and Switchgear”, Oxford University press,

17



completion of the colm‘ M able
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%E on of the course students wi knowledge
solar photovoltaic cells, Design concept of P:..ge::e mable ‘ m i m"‘
series ;l:l paraliel, o ?
After the complets i

odaly ympletion of the course students will be able to understand about Fusion

s science of encrgy conversion: Energy conversion i

representation of DEC devices, 'IMrmoclcctri: Vs Hmmkcnic)m: m
. Future energy technologies: Hydrogen energy, Nuclear ﬁuidn. Thermionic emission,
. 0's equation; A.m!ysns of high vacuum thermionic converter, Gaseous converters; Introduction to
M generators, Sccdmg and jonization in MHD generators, Analysis of MHD engines and MHD
]#u - Conversion efficiency and electrical losses in MHD power generation systems. Fundamentals
| ﬂ* photovoltaic cells, Production of solar cells, thin film solar cell technologies, Design concept of
PV cell systems, PV System design and applications; Concentrator PV cells and systems; Fusion Power&

!hh- Power, Wind encrgy conversion technologies.

1. $8.L. Chang, Encrgy Conversion, Preatice Hall, 1963
2 G.W. Sutton, Direct Encrgy Conversion, McGraw Hill, 1966

). $.1. 800, Direct Energy Conversion. Prentice Hall 1968
 S.W. Angrist, Direct Endergy Conversion. 4¢, Allwyn&Bycon, 1982
. D. Merick and R. Marshall, Encrgy. present and Future Options, Vol 1 & I1, John Wiley, 1981
son: Renewable Encrgy, Academic Press, 1989

" and M. A.Scibioh, Fuel Cells - Principles and Applications, Universities Press, 2006
. Boyle wwhwﬁw%;mUMmm
Neect Energy Conversion” by M.AllKettani, Addisoie /e

roct " by S.W ‘Allyn & Bacon, Boston, 4"Edn.,

LE Conversion” by S.W.Angrist, %.lm. 1982.

| RS S

4

y Conversion” by 8.1.500.
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| A | &!,'it‘.\'- R::':‘ :;_r;thﬁli{.jf,,gfw will be able 1o understand the Renewable
completion o - .
o PT  G Vi o e
| analysis, Fnergy Pricing will be able to understand Energy demand

v Contentls:

~ MNES, IRH

* Renewable Energy Certificates, Hydro
* Plants, PSH, National policy on Hydropower in |

CSeetor Wwise consumption of energy - resources: Electricity, Fuel, Transportation,

 Energy Scenario. Global market outlook, import and export position, Resources,

Energy Conservation Act 2001 and amendments, Energy Security -Concept,
5 - and Climate Change

" fomes and Fconomics, Trade-OfT between Energy Security

Energy Policy, Incentives and subsidics. Forcign lnvestment, Role of
YA, Bio Encrgy Policy, Solar Policy, National Solar Mission, Waste
Practices and policies, Renewable pure igati i i
Power Policy, Small/Large Scale Hydro Power
ndia, India EV Policy, Other schemes.
y and Practices, Emissions

Global Wamming, International Environmental  Polic : :
 Trading System (EFTS). Trend analysis and Econometric models, Energy investment

planning. Fnergy environment interaction, Energy Pricing.

wtbobiraas . : I"‘“J'
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and industrial systems.
Analyze energy saving opportunitics using different energy elticient devices. oy

 Energ) Mo_f Erowing economy, lﬂﬂs term energy SCenano, energy pricing.

r and environment, €NCTEY SCCUnLy, Encrgy conservation and its importance, energy SUrlEEY for
e future. Electnicity tariff. load management and maximum demand control, sclection & location of
 capac Thermal Basics-fucls, thermal encrgy contents of fuel. temperature & Pressure, heat
 capacity. sensible and latent heat, cvaporation, condensation, steam. moist air and humidity & heat
 ansfer, units and conversion. Energy audit. Encrgy management. Electrical system: Electricit ¥
pilling, electrical load management and maximum demand control, Reactive power

~ Eaergy saving opportunities with energy efficient motors. Pumps and Pumping System, Cooling
 Tower and their performances and control strategies. Energy efficient technologies in '

E . Maximum demand controllers, automatic power factor controller etc. clectronic ballast,

systems.
'Lm sensors, encrgy efficient lighting controls, encrgy saving potential of each technology.

.+ Charles M. Gottschalk, John Wiley and Sons.
oa”. S. C. Tripathy, McGraw Hill. 1991.

pergy and Conservation
i New Delhi (www.bec-india.org).



e successful completion of the course Students will be

Able to define and explain the basic concept of distributed generation
microgrids. >
Able to demonstrate the control of voltage and frequency of Microgrid

et

Able 1o explain energy generation by wind power and solar power.

E Able to get competency in the development of dynamic mode
| co4 sustainable cnergy system. ; o

introduction to the concept of dist

distributed rencwable generation into the electricity syste
1s on the electrical system. Sources of Energy - Wind Power, Solar Power,

{

'r
e, prospects) and its impac

Combined Heat- and-Power, Hydropower, T Power, :
~ standalone system and Grid connected system (Voltage and frequency control).  Primary
frequency ms. Fault ride through. Analysis of Wind and PV systems: Stand-
alone |

control in large syste
ble Mwsﬂmm@mmwwwm.aﬂ
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coure students will be able 1o

i Doseribe varous methods for the control of HVDC systems and to perform
power ow analy sis in ACTC systems.
Choose proper FACTS comtroller for the specific ip_[ii'icuiﬁrﬁ based on -
MY NI rOgQuirements
e ‘ Analy 2¢ the control circuits of Shunt Controliers, Series controllers.
™ Analy ze combined controllers for various functions viz. Transient stability
J Enhancement, voltage instability prevention and power oscillation damping.

CHVDC Transmission system. HVDC Converters, Inverter operation, equivalent circuit
ton of rectifier and inverter configurations, LCC bridge chamacteristics and
. for rectifier and inverter operations. Analysis of 12« pulse bridge converter
_“m flguration. Harmonics introduction, generation, s filters and de filters. Introduction 1o
il terminal DC systems and applicat jons, comparison of series and paraliel MTDC
¥ Voltage Source Converter based HVIXC systems, Rctlmi\-c power control in
18 m power transmission, |mm1plcs of conventional reactive power con'!ptnulnr:f
g ACTS. flow of power in AC paraliel paths, meshed systems, basic types
 Itroduction to FACTS, 1k I :
A ACTS controllers, AC transmission line and reactive
" FACTS controllers, definitions of FAUTS con Tlim' A rmece of line conmesnd
| power Cuncompensated \
| kamqu;::..n:\l::;\‘ :':':;: :::uc objectives of shunt compensation, me!:.(g! .l::
| -ty o, Shunt comperti VAR compensators ~ SVC, STATCOM, §
 sontrollable VAR gene \ of transient stability using SP'S, Applications of SPST. Unified
= ] veiment « Y E
}L’f ..»:::mm (UPEC) - Analysis of operation of a "i!}’.'i»&‘-?"""""'m Hg&? ummuu
g o the receiving encl/ at the midpoint, Schematic concept s
“é'

ible Static Compensator (CSC)
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Course name
Power Quality Analysis 100 4 |0 |o 4 £

Course Outcome:

Affter the successful completion of the course Students will be

CO-1 Able to understand and handle power quality refated problems.

CO-2 Familiar with power quality terminologies, and ready o tackle power quality

related challenges.
CO-3 Ablcmidmﬁfyingﬂrcmwmwoflh:problunmdmuwuvuiyof
cach problem with respect to the vulnerability of the affected devices,
CO4 | Abie to know how to identify the adverse effects of non-linear loading t the
distribution end and different ways of eliminating system harmonics.
i
Syllabus Contenis:

Power quality-vol ity-overview of power quality phenomena-classification of power
quality w“:l:u:::l :zum and standards-THD-TIF-DIN-message wMtet factor-
transient phenomena-occurrence of power quality problems-power acceptability curves-lEEE
@MWMNMWTM_MEPQ: Voltage, Sag. Swell,
wumnmmmﬂmVMﬂmTunﬁmndw-
Cmiﬁummummdm&mhip&mvaupgwfmwdmm
mndmunimmaohofmpw&vmhmpuw




SLak Course name | Marks L T | P | Credit| Core /Elective
. MEE Smart Grid 100 1 0 |0 4 t

Course Outcome:

After the successful completion of the course Students will be

CO-1 Explain the smart grid components and architecture

CO-2 | Interpret about different sman grid technologies.

CO-3 | Demonstrate the basic concept of Demand side management and its strategies.

CO-4 | Analyze on Microgrid protection and different security issues in smart grid.

 (v) Sman Grids- Engineering and Management; Jean-Claude Sabonaadiere; Edition: 201 1.

Syllabus Contents:

The Smart Gnd, Smart Grid Communication and Measurement Technology-Monitoring, PMU,

Smart Meters, GIS and Google Mapping Tools, Multiagent Systems (MAS) Technology,

Components of Smart Grid, Smart Grid Benefits and Challenges, Performance Analysis Tools

for Smart Grid Design, Stability Analysis Tools for Smart Grid, Information Security for the

Smart Grid.

Book and Referencess

(i) Smart Grid: Fundamentals of Design and Analysis; James Momoh; Edition: 2015; Publisher:
Wiley India Pvt Lid

(ii) The Advanced Smant Grid-Edge Power Driving Sustainability ; John Cooper; Edition: 2011;
Publisher: Artech House Publishers

(iii) The Smart Grid; Clark W Gellings; Edition: 2009, Publisher: T&F

Wu, Akihiko Yokoyama, Nick Jenkins; Edition: 2015; Publisher: Wiley India Pvt Lid

Publisher: Wiley

W\



end of the completion of the course students will be able to

Able 1o verify the theoretical concepts of power system studies.

Able to solve various power systems problems using modern power systems tools.

the
1
2
3

Able to assess the computational complexities involved in the solution process.

Experiments;

. Hands on practices on the following software for
system analysis,
L MATLAB
5 ETAP
w CASPOC
. LABView Software for real time data analysis.

2. Experiment on static Kramer drive.

3
4.
5

. Experiment on Closed loop speed control using DC shunts motor-based drive system.
Experiment on V/F control of Induction Motor based drives,
. Hand on Practices of PLC based experimentation for bidirectional movement of

conveyer belt using PLC based Programming.

6. Experiment for the determination of Characteristics of different types of sensors for

analog and Digital measurement of electrical and physical quantities.

7. Experimentation on the effects of system characteristics and performances due to the

successive loop closure for the pole placement of Electromechanical plant.
Observation on the feedback flow rate controlled designing the PID controller

ot different methods,




o1
53

= _jemvey
TO-3 | Make an in-depth study of a spesific topic
specifications.

Contents: ' ‘
mpojeclmpxdmldbcnkcudzchmcubmmuwumfnmnohhgmww
establish a direct link bamenedtwioa.mm#\mmmﬂpmdwmty and thus
m&nthcppbamnuwwldohorkmdnwmldofmdy.mmmddww
following-

1) Kdentification of domain for rescarch.

2) Literature review. i)
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 [MEETI®IC | Thesis Seminar interim 200 |[O|4|4]| 4

e e N B
C
C
C

SRSl (Presentation & Viva
'MEE 1103C | Technical Communication | 100 [0 |22 ] 2
MEE 1104C | Workshopand Seminars | 100 | 0 | 2 | 2| 2
*(70+30)
MEEGOXXE | Elective Paper IV 00 |4(0|0| 4 B
*(70+30) |

Tol| 700 |4 ]16]16] 20

| Course Code Course name | Marks L T P Credit | Core/Elective
|
MEE 1101C | Thesis Report Interim 200 0 8 8 8 C
Course outcomes:

| At the end of the course, students will demonstrate the ability to
CO-1 | Understand that how to write thesis with good readability
CO-2 | Leam to write section wise.

CO-3 | Understand the skills needed while writing a thesis

CO-4 | Ensure the quality of thesis report

Sullabus Contents:

Planning and Preparation, clarifying contributions of other authors, summarizing your findings,
paraphrasing and plagiarism, scctions of your thesis. Review of the Literature, Methods, Results,
Discussion, Conclusions, The Final Check. key skills are needed when writing a thesis, key skills are
needed when writing an Abstract, key skills are needed when writing an Introduction, skills needed
when writing a review of the literature. Skills are needed when writing about the methods and results,
skills are necded when writing the discussion, skills are needed when writing the conclusions. Useful
phrases, how to ensure thesis is as good as it could possibly be the first-time thesis writing.

Course name




. The dissertation / project topic should be selected / chosen 1o ensure the satisfaction of the
f urgent need o establish a direct link between education, national development and productivity
and thusreduce the gap between the world of work and the world of study.

A. The dissertation should have the following-
iy Relevance 1o social needs of society
i) Relevance 10 value addition to existing facilitics in the institute

ii) Relevance to industry need
iv) Problems of national importance

v) Rescarch and development in various domain
B. The student should complete the following:
i Literature survey Problem Definition
i) Motivation for study and Objectives
i) Preliminary design / feasibility / modular approaches
iv) Implementation and Verification
v) Report and presentation

Course Course name | Marks L T r Credit | Core/Elective
Code
MEE 1103C | Technical 100 | 0 2 2 2 R
Communication
: Course outcomes:

Al the end of the course, students will demonstrate the ability to:

1 | Understand that how to i ing skills and level of readability
"CO-2 | Learn about what lo_m"! inmmm
"CO-3 | Understand the skills needed when a Title

"CO-4 | Ensure the good quality of paper at very submission

29



P R

S BOOKS AND REFERENCES:
1. Goldbort R (2006) Writing for Science, Yale University Press (available on Google Books)
- 4 l?ay R (2006) How to Write and Publish a Scienti fic Paper, Cambridge University Press
3 Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM. Highman's

! book.
4. Adrian Wall work, English for Writing Research Papers, Springer New York Dordrecht

Heidelberg London, 2011.

"Course name | Marks '

Course Code

100 0 2

MEE 1104C | Workshop and
Seminars

Course outcomes:

Al the end of the course, students will demonstrate the ability to
CO-1 | Follow discussions, oral arguments, and presentations, noting main points or
evidence and tracking threads different comments

te effectively and offer substantive replics

CO-2 | Prepare appropriately to participa

to others' arguments, comments, and questions, while remaining sensitive to

the original speaker and the classroom audience

CO-3 | Speak and debate with an appreciation for complex social and technical
sensibilities

GO | Offer compelling, articulat
unique demands of oral presentation as

Syllabus Contents:
eﬂ'ecﬁwlyindimdmuﬂmmmmm(m)].
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Calculations

*‘*: BWSIE | Lighning designond (100 (4 [0 |9 : i

.s'.r
~ Course outcomes:

s
the end of the course, students will demonstrate the abihity to:
CO-1 | Understand the basic concepts related to Hlumination Engineering
CO-2 | Understand the Hluminance calculations

CO-3 | Understand the optical and exterior lighting design

Syllabus Contents:

Review of fundamentals of Illumination Enginecring. Lighting field of luminaries Practical
coordinate systems, Transformation of coordinate system from point, line area source,
llluminance calculation- Derivation of luminous flux from luminous intensity, flux transfer and
inter-reflection luminance calculations, Discomfort glare. Optical design reflector system, refractor
system. Principal of lighting design- Indoor lighting design by lumen method, by point method,
Designing problem and solution and designing documentation. Exterior lighting system- Road

lighting system and highway lighting system

Suggested Books:

1. Prafulla C. Sorcar , Rapid lighting design and cost estimating, McGraw-HillPublication,1979.
2. Mark Karlen, James R. Benya, “Lighting Design Basics”, John Wiley & Sons publication

3. R. H. H. Simons, A.R. R. Bean, Lighting Engineering: Applied Calculations, Architectural

Press, 2001
a Energy Commission Staff, 1993

4. Advanced Lighting Guidelines by Californi
5. JohnHmk.sEl;ecuical Design of Commercial and Industrial Buildings, Jones and Bartlett

Publishers, Canada




 [[A the end of the course, students will demonstate the ability (o

Understand different high voltage de and ac measurement techniques.
Know effect of different types of connections 10 measuring instruments

9

Apply different optical methods in high voltage measurements.

Syllabus Contents:

Measurement of high dircct and alternating voltages. Sphere gaps and uniform ficld gaps and the
influence of external parameters on measurement. Generating voltmeters, Voltmeter and voltage
dividers, milli-ammeter and series impedance. Impulse voltage measurement, Sphere  gaps,
impulse peak voltmeters, oscillographic measurements, Potential dividers for high voltage
measurements, voltage dividers for ac and dc voltage measurements. Dividers for impulse voltage
measurements a) Resistance dividers. b) Capacitance dividers. ¢) Resistance/capacitance dividers.
Effects of connections to test object, Effect of delay cables and terminations, Effect of
connections 10 measuring instruments. Impulse current measurements, measuring technique and
design of different type of shunt. High-speed oscillographic technique 1) Recurrent surge
oscillographs. 2) Sealed off and continuously evacuated oscillographs. Partial discharge

and measuring techniques. Application of optical methods in high voltage

measurement.




the end of the course, students will demonstrate the ability to:
CO-1 | Understand and analyze switching and lightning transients.
CO-2 | Acquire knowledge on generation of switching transients and their control.
CO-3 | Understand the importance of propagation, reflection and refraction of travelling
waves.
CO-4 | Find the voltage transients caused by faults

Syllabus Contents:

Fundamental of Transient in Electrical Networks-role of damping, abnormal switching transients,
transients in three phase circuits. Computations of Power System transients, principle of digital
computations-solutions, Modal analysis of Power system networks, over voltages due to lighting,
& Switching- physical phenomena of lightning, interaction between lightning & power system,
switching — shortline or kilometric fault, energizing transients — closing and reclosing of lines.
Line droping, load rejection, over voltage induced by faults. Switching HVDC line, travelling
waves on transmission line circuits with distributed parameters. Wave equations. Behaviour of
Travelling waves at the line terminations. Lattice diagram- Attenuation and Distortion. Multi
conductor system and  velocity wave. [nsulation co-ordination: Principle of insulation

coordination in Air Insulated substation (AIS) and Gas Insulated Substation (GIS)

Suggested Books: . ol _
1. Allan Greenwood, ‘Electrical Transients in Power Systems’, Wiley Inter Science, New York,

2™Edition, 1991.
Zhiﬁmcmwuﬁ.“ﬁlwweﬁcmmmPMSymm".mwmmsmm“

3. C.S. Indulkar, D.P.Kothari, K. Ramalingam, ‘Power System Transients — A statistical
~ approach’, PHI Leamning Private Limited, Second Edition, 2010
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Course Code Course name Marks 'L T |P

Credit| Core /Elective

MEE 1201C Thesis Report Final 200 01818

~

Course outcomes:

| At the end of the course, students will demonstrate the ability to

CO-1 | Understand that how to write thesis with good readability

CO-2 | Learn to write section wise.

'00-3 | Understand the skills needed while writing a thesis

'CO-4 | Ensure the quality of thesis report

- Sullabus Contents:




" [At the end of the course, students will demonstrate the ability to

Synthesize knowl i } i

CO-1 edge and skills previous! gained and ied i
dc;uh_ studynnd_ execution of new teclmical;robkm. e
Identify from different methodologies, methods and forms of analysis to

CO-2 .
produce a suitable research desi j i i
| € res gn, and justify their desi
T C0-3 Demonstrate the findings of their technical solution in ap:riucn report.
o4 Present the work in International/ National conference or reputed journals.
Syllabus Contents;

The dissertation / project topic should be selected / chosen 1o ensure the satisfaction of the urgent
need to establish a direct link between education, national development and productivity and thus
reduce the gap between the world of work and the world of study.
A. The dissertation should have the following-
vi) Relevance to social needs of society
vii) Relevance to value addition to existing facilities in the institute
viii) Relevance to industry need
ix) Problems of national importance
x) Research and development in various domain
B. The student should complete the following:
vi) Literature survey Problem Definition
vii) Motivation for study and Objectives
viii) Preliminary design / feasibility / modular approaches
ix) Implementation and Verification
x) Report and presentation

i ia. wm-“w
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E0041E Condition M
O e v onitoring of LN

~ Course Outcomes: —
end of the course students will be able to
Apply for _preventive maintenance of igh tag ipments
Apply for the diclectric response ﬂ:;llm‘:::n o l
Understand Measurements of paper comiucu\-i't)-.
Able to analyze Condition monitoring of diclectric response.

Centents of Svllabus;
~ Preventive Maintenance: How Preventive Maintenance Hel i : ing W
(Condition Monitoring, Causes of Insulation Degradation, a-ww mf@nss.mwhy
Inditional Condition Assessment Techniques for Oil-Paper Composite Insulation: Dissolved Gas
Analysis, Furan Analysis, Degree of Polymerization. Moisture in Oil-Paper Composite Insulation:
Moisture Distribution, Moisture Dynamics, Effects of Moisture, Moisture Detection -~ Crackle Test.
Kad Fischer Titration, Equilibrium Curves, Comparison of Equilibrium Curves, ABB and Serena’s
Equations, Moisture Content in Paper, Moisture Management, Oil Reclamation. Dielectric
~ Response Measurement: Polarization Mechanisms in Dielectrics, Dielectric Response in Time-
~ Domain. Polarisation and Depolarisation Current (PDC) Measurement, PDC Measurement - Test
Set Up and Typical Results. Recovery Voltage Measurement (RVM), RVM Fundamentals,
Polarization Spectrum, Typical RVM Results. Frequency Domain Spectroscopy (FDS), FDS
“equipment and analysis. Dielectric Response Function and Insulation Model: Maﬂ:wuucal Model
of Diclectric Response, Oil Conductivity, Paper Conductivity, Relating Oil and Paper
Sonductivities with Insulation Condition, Modeling of Recovery Vohagc.. Modeling Dielectric
esponse in Frequency Domain, Dissipation Factor, Circuit Model. Identification of Equivalent
Model Parameters, Calculating RV from Equivalent Model, @culahn; Dissipation Factor From
quivalent Model, Calculating Complex Capacitance from Equivalent Model.

g and R nani,” Partial Discharge Based Condition Monitoring of High Voliage
Equipment, New Age International Publishers in Power
. 'aghmllﬁQ-s“-"mm“Mvwm
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pe end of the course students willl be abic 1o

nderstand the different ty imisati

—— “LCTent types of Optimisation techn
Apply !hc_dlﬁlcrcg}_ Algorithms for fault section ()pli::ﬁ.'
Apply for the optimization of Generation & Transmission l;:nm

Apply for the optimization of economic

load dispatch using Algorithms.

WTEH

.» lv:chn:qugs in I-In;_,:inccring ficlds as well as in power system- Current fi _

: dls;?alch. umit commitments, operational of power system in competitive environment

p Algorithm, Neural network, Fuzzy programming. Interior point method, hybrid techniques,
Segratin fuzzy logic & genetic algorithm, simulating anncaling approach-Digital simulation of
- ing process, Algorithm of simulating annealing. Applications of algorithm to distributed system
: nizatic Application of algorithm in fault section optimization, state identification of unobserved
ective relays in power system. Applications of Genetic Algorithm for scheduling generation &

' nce in power system. Transmission network planning using GA, Optimization using artificial
pal network for scheduling. Application of algorithm for the optimization in deregulated power
Mronment. Lagrange relaxation application for Electric Power optimization & planning problem-
phlem formulation, solution approach, medium/long term hydrothermal scheduling techniques-the
stment of uncertainty decomposition procedure. Applications of GA for economic load dispatch

. l .“R“‘m

. Power Generation, Operation and Control, Allen J. Wood and Bruce F. Wollengerg, Wiley.

, Economi Opcr-tionofl’owSymms.L. K. Kirchamayer, John Wiley & Sons.

P Kothari, J. S. Dhillon, PHI Publication.
wmmam.mwwam
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Course Outcomes:

€01 | Acquire knowledge about fundamental concepts and principles about Electric

2. Siew-Chong

At the end of the course students will be able to

| and Hybrid vehicle.

CO-2 | Acquire knowledge about the basic concept of Power-flow in hybrid drive
systems,

CO-3 Analysis the clectric motor-based drives for traction purposes.

Acquire knowledge about energy storage technology & Management for

hybrid and electric vehicles. =

Contents of Syllabus:

History of hybrid and electric vehicles, Social and environmental importance of hybrid
and electric vehicles, Impact of modern drive-trains  on  energy supplies, Basics of
vehicle performance, vehicle power source, characterization Transmission, 1
Mathematical models to  describe  vehicle  performance, Basic  concept  of
hybrid traction, Introduction to various hybrid drive-train topologies. Power flow control in
hybrid drive-train topologies, Fuel efficiency analysis. Basic concept of hybrid traction,
Introduction to various hybrid drive-train topologies, Power flow control in hybnd drive-
wrain topologies, Fuel efficiency analysis, Introduction to electric  components used in
hybrid and electric vehicles, Configuration and control of DC Motor drives, Configuration
and control of Introduction Motor drives, configuration and control of Permanent Magnet
Motor drives, Configuration and control of Switch Reluctance Motor drives, drive system
efficiency, Matching the electric machine and the internal combustion engine(ICE)Sizing the
propulsion motor, sizing the power clectronics Selecting the encrgy storage technology,
Communications, supporting subsystems, Introduction 1o energy management and their
strategies used in hybrid and electric vehicle,

" Books and References: _ ;
mms&mm*cmwrmhmm

1.Sira -
Devices”™,

I '1-.'., Yuk-Ming Lai, Chi Kong Tse, “Sliding mode control of switching
Power Converters.
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