"UNIVERSITY INSTITUTE OF ENGINEERING & TECHNOLOGY
KURUKSHETRA UNIVERSITY, KURUKSHETRA

S e

(‘A*' Grade, NAAC Accredited)

SCHEME OF EXAMINATIONS FOR

MASTER OF TECHNOLOGY:IN

E.LE.CTRICAL ENGINEERING (w. e. f. 2018-19)

SEMESTER-I
Sr. Course A SlﬂJBJECT L | T| P | Total | Minor | Major | Cr. | Duration
No. Code SRS il i ' Test | Test of Exam
R _ : - (Hrs.)
1 | MTEL-101 | Advanced Power System 3 [ == 3 40 60 3 3
Analysis :
2 | MTEL-103 | Advanced Instrumentatlon& e ] o el | ) 40 60 3 3
Control - ' s ]
<0 . Program Electlve='l‘“ = 3 - 3 40 60 3 3
4 [** Program Elective-I| 3 | - 3 40 60 3 3
5 | MTEL-117 | Instrumentation & Control Lab - |-14] 4 40 60 2 3
6 | MTEL-119 | Advanced Power System Lab-| - |- 14 4 40 60 2 3
7 | MTRM-111 | Research Methodologyand PR | 2 | - | - | 2 40 60 2 3
8 b Audit Course-| 2 | - | - 2 100 - - -
Total | 16 8| 24 280 420 18
SEMESTER-| v LA R
M Coutsa | e *PROGRAM ELECTIVE - |
1. | MTEL-105 Renewable Energy Resources
2. | MTEL-107 Power Electronics Applications in Renewable Energy
3. | MTEL-109 Smart Grid
' ' ** PROGRAM ELECTIVE - lI
1. | MTEL-111 .| Bio-Medical Signal & Image Processing
2, | MTEL-113 Advanced Digital Signal Processing
_}3.. - MTEL-rI15h clive-i Bio-Medical Instrumentation
IS =R ** AUDIT COURSE - |
1 MTAD 101 English for Research Paper Wntmg
2. | MTAD-103 Disaster Management
3. | MTAD-105 " v | Sanskrit for Technical Knowledge
4, | MTAD-107 Value Education

Note: 1,The course of program elective WIII be: offered at 1/3¢ or 6 numbers of students (whichever is smaller)
strength of the' class. -

. 2, ** Along with the credit course, a student’ may normally be permltted to take audit course, however for auditing a

course; prior consent of the course coordinator of the course is required. These courses shall not be mentioned for
any award/calculation of SGPA/CGPA in the DMC. A certificate of successful completion of the audit course will be
issued by the Director/Head of institution. -
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SEMESTER-II

Sr. | Course Code ~Subject L [T [P [ Total | Minor | Major | Cr. | Duration
No. i ' Test Test of Exam
3 , (Hrs.)
1 MTEL-102 Advanced Power System | 3 | - | - 3 40 60 3 3
: Protection .
2 MTEL-104. - | Intelligent Control 3| - - 3 - 40 60 3 |« 3
3 |* .. |ProgamElectvell |3 |- | -] 3 | 40 | 60 |3 3
4 |* ' Program Elective-IV 31-] - 3 40 60 3 3
5 MTEL-118 Modeling & Simulation -~ | -] 4 4 40 60 2 3
Lab '
6 MTEL-120 Advanced Power System - |- 4 4 40 60 | 2 3
Lab-If follom | s {
7 | #MTEL-122 Mini Project -1 -14 4 100 - 2 3
8 [ *oursa C Audit Course-I 2 - [=[ - [ 100 A I
Total | 14 12 | 26 340 360 | 18
21k *PROGRAM ELECTIVE - il
1. | MTEL-106 - HVDC Transmission & FACTS Devices
. | MTEL-108 Transients in Power System
3. | MTEL=140ai:: icct | Advanced Power Distribution & Automation
I L Mreeeam Bl .
: “*PROGRAM ELECTIVE -
1. | MTEL-112 - | Digital Control System
.| MTEL-114 Advanced Microprocessors
3. | MTEL-116. Reliability Engineering
dbi=ii y |
e [ CVINE ErOjeal ** AUDIT COURSE-II
1. | MTAD-102 . | Constitution of India
2. | MTAD-104 Pedagogy Studies
3. | MTAD-106 Stress Management by Yoga
4. | MTAD-108 Personality Development through Life Enlightenment
'Skills

Note 1:.The course_oftprogram electtve w1|| be offered at 1/31. or.6 numbers of students (whichever is smaller)
strength of the class. . - | ,(J"M ' N : )

Note 2: *** AIong with the credit course a student may normally be permitted to take audit course, however for
aud1t|ng a course; prior consent of the course coordinator of the course is required. These courses shall not be
mentioned for any award/calculation of SGPA/CGPA in the DMC. A certificate of successful completion. of the audit
course will be issued by the Director/Head of institution.

#Note3: Mini project: During this course the student il be able to understand the contemporary/emerging
technologies for various processes and systems. During the semester, the students are required to search/gather the
materiall information on a specific topic, comprehend it and present/discuss the same in the class. He/she will be
acquainted to share knowledge effectively in oral (semlnar) and written form (formulate documents) in the form of
report. The student Wtil be evaluated on the basis of wvat seminar (40 marks) and report (60 marks).
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SEMESTER-II

Sr. 'Cour.se'Code " Subject L [T P | Total | Minor* | Major | Cr. | Duration of
No. s Test Test Exam (Hrs.)
1 ¥ Program Elective-V 3 |- - 3 40 60 3 3
2 | Open Elective e 40 60 | 3 3.
3 | MTEL-207 | Dissertation Part S 2020 [. 100 | - | 10 -
S " Total| 6 | |20] 26 | 180 | 120 | 16
* PROGRAM ELECTIVE - V
1, MTEL-201 Distributed Generation
. 2. MTEL-203 Advanced Electric Drives & Control
Course (@we | MTEL-205i,c; | Power System Restructuring & Deregulation
** OPEN ELECTIVE
1. '|'MTOE-201 Business Analytics
2. MTOE-203 | Industrial Safety
3. MTOE-205 Operation Research
it edA T MTOE0Z .. Cost Management of Engineering Projects
|5 MTOE-209 Composite Materials .
6. MTOE-211 Waste to Energy
SEMESTER-IV .
Sr. | Course Code : L | T | P | Total | Minor | Major | Cr. [ Duration of
No. _ 7P e Test | Test Exam
i | M TEL-203 : (Hrs.)
T | MTEL-202 | Dissertation Mizvecs [0 =0 82:<] v 100 200 16 . -
| Partl

Total | 100 200 16

Total Credits - 68

Note 1: At the end of “?? second semester each student is required to do his/her Dissertation work in the identified
area in consent of the Gulde;‘Superwsor Synopsis for the Dissertation Part-l is to be submitted within three weeks of
the beginning of the, Third Semester. i

Note 2: Each admitted student is required to submit the' report of his/her Dissertation Part-l as per the schedule
mentioned in Academic calendar for the corresponding academic session otherwise the Dissertation Part-ll cannot
be continued at any level.

Note 3: Each admitted student is required to submit his/her fmal Dissertation Part-Il as per the schedule ment|oned
in Academic calendar for the corresponding:academic session only after the publication of two papers in a
journal/lnternational/National conference of repute like IEEE, Springer, Elsevier, ACM etc.

Note 4: The course of: program/open elective will be offered at 1/3 or 6 numbers of students (whichever is smaller)
strength ofthe class.” Bioarans
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MTEL-101 . Advanced Power System Analysis
Lecture Tutorial Practical Credit Major Test | Minor Test Total Time(Hrs)
3 0 0 3 60 40 100 3
Program - | To enable students to analyse power system networks, various faults, load flow study, security and
Objective - | contingency-analysis. . ;
~ (PO). T Y thraa
: Course OQutcomes (CO)
After completion of course students will be able to .
CO1 Understand matrices related to power system and its formation with different methods.
C02 Understand how to analyze various types of faults in power system
CcOo3 Study various methods of load flow and their advantages and disadvantages

co4 - Understand need of power system security, state estimation and contingency analysis

UNIT1
Network Modelling: System graph, loop, cut set and Incrdence matnces Primitive network and matrix, Formation of
‘varlous network matrices by singular transformation. ot i
Bus Impedance Algorithm: Singular*transformation: direct inspection, Building Block algorithm for bus lmpedance
matrrx Addltron of links, addltlon of branches (consrdermg mutual couplrng)

Coiu s soasijile iu‘..:‘ SR ! A S eI ATV

wnl.mger\cy.alm!) 53, UNIT2
Balanced.and unbalanced network elements: Representation of three phase network elements, representation under
balanced and unbalanced excitation, transformatlon matrices, symmetrical components, sequence impedances,
unbalanced elements and three phase powér-invariance.
Short circuit studies: Network representations for single line to ground fault, line to line fault, LL-G fault, and 3-phase
faults, Short circuit calculations for various types of faults in matrix form.

wlz.vUVb‘

i st ~UNIT3
Load flow studies: Load ﬂow and its |mportance CIassrfrcatlon of buses, load flow techniques, Iterative solutions and
" computer flow charts using Gauss-Seidel and Newton- -Raphson methods, Decoupled and fast decoupled methods,
Representation of regulatrng and off nominal ratio transformers and modification of Yhus.

Power system security: Introductron to. Power system security, Addition and removal of multiple lines, network
reduction for. contmgency analysis, current injection, shift destitution factor, single outage contingency analysis.
State estimation in power systems: data aoqmsrtron system, Method of least-squares, State estimation by weighted

least square technique.
ol

SRy

Suggested Books:nced ictwori ciung i
1. Stagg!G'W, El-Abaid-A H, "Computer methods in Powersystem anaIyS|s" McGraw H|II

2. Singh L P, “Advanced Power System Analysis and Dynamics”, New Age, Int. Publication.

3. Ramana NV, “Power System Analysis", Pearson Education.

4. Nagsarkar T K; Sukhija M S, “Power System Analysis”, Oxford University Press.

5. Uma Rao K, “Computer Techniques and Models in Power System”, IK Publications.

6. Grainger J J, Stevenson W D, “Power System Analysis”, McGraw Hill.

7. Allen-Wood::Bruce Wollenberg, “Power Generation operation & control”, John Wiley & Sons.
8.:Nagrath'lJ; KothariiD.Pg“Power System:Engineering” McGraw Hill; New York.
9..Pai-MAxtComputer. Fechniques:in: Pawer System Analysis”, 2 Edition, TMH-New Delhi.

[y 1113
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UNIVERSITY INSTITUTE OF ENGINEERING & TECHNOLOGY

KURUKSHETRA UNIVERSITY, KURUKSHETRA
(‘A" Grade, NAAC Accredited)

SCHEME OF EXAMINATIONS FOR
MASTER OF TECHNOLOGY IN
ELECTRICAL ENGINEERING (w.e.f. 2018-19)

1 & 1 SEWRSTERT vweeiwso, _
Sr. | Course SUBJECT L | T|P|Total | Minor | Major | Cr. | Duration
No. Code Test | Test of Exam
. RTINS ‘ | (Hrs)
1 | MTEL-101 | Advanced Power System T3 =T 3 40 60 3 3
Analysis o | ’
2 | MTEL-103 | Advanced Instrumentation & 3 | - 3 40 60 3 3
| Control = _ | |
3 | | ProgramElectve-l | 3 - |- 3 | 40 60 | 3 3
4 |* | Program Electivest 3 - | -] 3 40 60 3 B
5 | MTEL-117 | Instrumentation & Controltab - - | 4 | 4 40 60 2 ] 3
6 | MTEL-119 | Advanced Power S\,m.ir’m Lab-l = - -4 4 40 60 | 2 3
7 | MTRM-111 | Research Melhodoloqyand IPR I 2 -0 2 40 60 2 3
8 e Audit Course-| - Vo e K- 2 100 e -
_ Totnﬂ 6 18] 24 280 420 18
SEMESTERI ——
_____ ~ *PROGRAM ELECTIVE - |
1. [ MTEL-106 | Bf-_‘ﬂe__w_olif:‘ t:nergy Resources
2. | MTEL-107 Power Electronics Applications in Renewable Energy
3. | MTEL-109 | Smart Grid
B ** PROGRAM ELECTIVE -l
(1. [MTEL-111 [ Bio-Medizai Signal & Image Processing
2. | MTEL-113 Advanced 1) qital Signal Processing
3. _MT_EL_-11:> ) | Bio-Mediical ‘nstrumentation
el ***AUDl t")URbL-—!
1. [MTAD-101 [ English for Research Paper Writing
2. |MTAD-103 | Dlsaq‘rm Man igement
3. MTAD 105  Sanskit for ~ echnical Knowledge
4, [ MTAD-107 | Value txiueation

Note: 1.The course of program elective will be offered ot 1/39 or 6 numbers of students (whichever is smaller)
strength of the class.

2. ™ Along with the credit course, a studeni may norvally i permitted to take audit course, however for auditing a
course; prior consent of the course coordinator of the couise is required. These courses shall not be mentioned for
any award/calculation of SGPA/CGPA in the IMC. A uartilicate of successful CW of the audit course will be

issued by the Director/Head of institution. (//* verh\



Sr. | Course Code Subject " L TP | Total | Minor | Major | Cr. [ Duration
No. Test Test of Exam
I N " (Hrs.)
1 MTEL-102 Advanced Power System | 4 - | - 3 40 60 3 5}
Protection PR B I I
2 MTEL-104 | Intelligent Control 3 | 3 | 40 60 3 3
3 7 Program Elective-lll JI 3= -] 3 | % | & |3 3
4 | ™ Program Elective-IV I SS8<| - | 3 | 40 60 3
MTEL-118 | Modeling & Simulaton - - | 4 | 4 | 40 60 | 2 3
Lab '
6 MTEL-120 | Advanced Power Systerm | - - | 4 | 4 40 60 | 2 3
BT S A
#MTEL-122 Mini Project ] 4 ‘ 4 100 - 2 3
8 | ™ Audit Course-ll 2 -7 -] - | 100 - . -
Total | 141 42 26 | 340 | 360 | 18
"PROC AAN ELECTIVE -
1. | MTEL-106 | HVDC Tra1smission & FACTS Devices
.| MTEL-108 Transients n Fower System
3. | MTEL-110 Advanced *ower Distribution & Automation
“PROIRAM ELECTIVE~IV
1. | MTEL-112 Digital Conirnl System
2. | MTEL-114 Advanced Microprocessors
3. | MTEL-116 Reliabilily tngineering
=+ AU T COURSE-N
1. | MTAD-102 Constitution of Indie
2. | MTAD-104 | Pedigogy Studies
3. | MTAD-106 __| Stre s Management by Yoga
4, | MTAD-108 Persanality Development through Life Enlightenment
Skilt ;

Note 1:.The course of program elective will be offired at 1/3% or 6 numbers of students (whichever is smaller)
strength of the class.
Note 2: *** Along with the credit course, a student may normally be permiited to take audit course, however for
auditing a course; prior consent of the course coor finator of the course is required. These courses shall not be
mentioned for any award/calculation of SGPA/CGPA in tha DMC. A certificats of successful completion of the audit
course will be issued by the Director/Head of institutic .
#Note3: Mini project: During this course the stulent will be able to understand the contemporary/emerging
technologies for various processes and systems. Dur g fha semester, the students are required to search/gather the
material/ information on a specific topic, comprehen it and present/discuss the same in the class. Hefshe will be
acquainted to share knowledge effectively in oral (s:minar} and written form (formulate documents) in the form of
report. The student will be evaluated on the basis of viva/ seminar (40 marks) and report (60 marks).




SEMESTER-I

Sr. | Course Code Subject 1L | T P | Total | Minor | Major | Cr. | Duration of
No. ‘ | Test Test Exam (Hrs.)
1 g Program Electivev. | 3 | - - | 3 40 60 3 3
S S [
2 = Open Elective 3= - 3 40 60 3 3
3 | MTEL-207 | Dissertation Part| “ “200 20 | 100 - |10 =
g Total 6 = 20| 26 | 180 | 120 | 16
* PROGRAM ELECTIVE - V
1, MTEL-201 Distributed Generation
2. |[MTEL-203 | Advanced Electric Drives & Control
3 MTEL-205 Power :yscem Rnstructunng & Deregulation
[ P . o T -Ef‘fl\l_f
1. MTOE-201 ! Business A lic
2. MTOE-203 |’1dl'StH"1| Safety .
3. MTOE- 20_5__1_0 neration Research
4, MTOE-207 | Cost Man agement of Engtneenng Projects
Sk MTOE-209 f"m}pu«,; Mdtmnals
6. MTOE-211 LWaste to Enerqy
SEMES ER-IV
Sr. [ Course Code | ol i ‘ © | P | Total | Minor [ Major | Cr. [ Duration of
No. . Test | Test Exam
i —— e e e ..I. = = (Hrs')
{ [MTEL-202 | Dissertation S| [0 | 200 | 16 =
Part-ll | |
[ !

~ Total | 100 200 16

Total Credits — 68

Note 1: At the end of the second semester aach studant i required to do hisfher Dissertation work in the identified
area in consent of the Guide/Supervisor. Syriopsis for the Dissertation Part-l is to be submitted within three weeks of
the beginning of the Third Semester.

Note 2: Each admitted student is required to submit the report of his/her Dissertation Part-l as per the schedule
mentioned in Academic calendar for the correspoiici v acacernic session otherwise the Dissertation Part-ll cannot
be continued at any levei.

Note 3: Each admitted student is required to submiit his/her final Dissertation Part-ll as per the schedule mentioned
in Academic calendar for the corresponding academic session only after the publication of two papers in a
journal/international/National conference of repute like 1EE, Springer, Elsevier, ACM etc.

Note 4: The course of program/open eleclive will be -);fe:ren;; 3t 1/39 or 6 numbers of students (whichever is smaller)
strength of the class.



MTEL-101 | __ hdvarue! fuwer System Analysis

Lecture Tutorial | Practical | Cies ‘ Miajor Test | Minor Test | Total [ Time(Hrs)
3 0 o M

60 40 100 3

Program | To enable ‘students to analyse powel sysicm netwarks, various faults, load flow study, security and
Objective | contingency analysis.
(PO)

Course Uul:;:ox"{::é__s [EQ__

After completion of course students ts will oe dbie to

co1 Understand | matrices related (o pows sysier and ifs formatlon wnth th different methods.

co2 Understand how to analyze various troes of faults in power system

Cco3 Study v_a_nmj_s_rpe_th@s of nad flow 21! n Fir advantages and dlsadv(mtages

Co4 Understand need of power system s siate estimation and conlingency analysis
N

Network Modelling: System graph, loop, cut set arl inzidence malrices, Primitive network and matrix, Formation of
various network matrices hy sinqular transformatior:.

Bus Impedance Algorithm: Singular transformaticn. dirant inspeciion, Building Block algorithm for bus impedance
matrix, Addition of links, addition of branches, (consinaring mutual coupling).

SR
Balanced and unbalanced network elements: Rapragentation of thrae phase network elements, representation under
balanced and unbalanced excitation, transformatc: mafrices, symmetrical components, sequence impedances,
unbalanced elements and three phase power inveriatice.
Short circuit studies: Network representations for sincie ina io ground fault, line fo line fault, LL-G fault, and 3-phase
faults, Short circuit calculations for various types oF fuiis i rmatrix form,

MY
Load flow studies: Load flow and its importance. Classification of huses, load flow techniques, Iterative solutions and
computer flow charts using Gauss-Seidel and Newt:n-Raphson methods, Decoupled and fast decoupled methods,
Representation of regulating and off nominal ratio trersioimers and modification of Ybus.

UMETA
Power system security: Introduction to Pawer sysism security, Addition and removal of multiple lines, network
reduction for contingency analysis, current injection, <hift dasituticn factor, single outage contingency analysis.
State estimation in power systems: data acquisition «ystern, Methnd of least-squares, State estimation by weighted
least square technique.

Suggested Books:

1.Stagg G W, El-Abaid A H, “Computer methods it Pav.st systam analysis”, McGraw Hill.
2. Singh L P, “Advanced Power System Analysis and Dyramics”, New Age, Int. Publication.

3. Ramana N V, “Power System Analysis”, Pearson & r*umuon

4. Nagsarkar T K, Sukhija M S, “Power System Analysis”, Oxford University Press.

5. Uma Rao K, “Computer Techniques and Models iri Power System”, IK Publications.

6. Grainger J J, Stevenson W D, “Power Syster Arelysis”, MoGraw Hill.

7. Allen Wood, Bruce Wollenberg, “Power Ger.eratior operation & control”, John Wiley & Sons.
8. Nagrath | J, Kothari D P, “Power System Enginee‘ing” MiGraw Hill, New York.

9. Pai M A, “Computer Techniques in Power System Analysig”, 27 Edition, TMH-New Delhi.



MTEL-103

__Advaaced Instrumentation & Control

Lecture Tutorial Practical |  Credit _J:Majar Test | MinorTest |  Total [ Time(Hrs)_
3 0 0 | - T 60 40 100 3
Program | This course will look at different types of instruments with their controls.
Objective
(PO) . sl

—_Course Outcomes (CO)

After completion of course students will be able to

co1 Understand different types of Instruments with their applications.

Cco2 |_Understand basics of smart Sensot wiin taeir advaniages ,disadvantages and applications
co3 To emphasize and analysis of Virtual Instruments. iy

CO4 To study different types of V! siructures

Unit 1

Transducers: Introduction, Characterisfics and Classifications of electrical transducers, measurement of
displacement, Force, pressure, speed, temperatuze and inwnsity of light using different electrical transducers,
advantages, disadvantagas and applications of transcuce-s

CUnig 2

Smart Sensors: Introduction, architecture of smart sensor, optical sensor, microslectronic sensor, chemical, Bio
Sensor and Physical Sensor, piezo-resistive pressire sensor, fibre optic temperature sensor, light sensor,
advantages, disadvantages and applications of smart sensors.

it}

Virtual Instrumentation: Introduction, architecture of i, Evaluation and architecture of VI, conventional Virtual
Instrumentation, Advantage of Lab View, Software Enuircninent, Creating and Saving VI, front Panel and block
diagram Tool Bar, Palettes, front panel control and indicators, block diagram: Terminals, Nodes, Functions, Sub VI,
Data Flow Program.

dnit 4

VI Structures: Control structures, selection structures, case structures, Sequence structures, formula node, array,
single and multi-dimensional array, acto indsxing, ciusiers, creating clusters control and indicators, data plotting.

Suggested Books:
1. Johnson G W, “Lab VIEW Graphical Programming”, Second edition, McGraw Hill.

2. Kring J & Travis J, “L.abVIEW for everyone”, Prentice Hell, New Jersey.
3. James K, “PC Interfacing and Data Acquisition”, leavier

4. Jerome J, "Virtual Inszumentation using Lat: View”, Prentice Hall, India.



MTEL-105 e W
Lecture | Tutorial | Practical !

100 3

1 ~ Total [ Time(Hrs)

3 N R R T R T

Program | The main objective of the cotirse is te imparl & 168 shudents wilh the mowledge of renewable energy
Objective | resources and different factors refialac {o therm.
(PO)

_ Course Gu.coines (CO)

After completion of course students wv!! b able fo

co1 To impart knowledge about renewai!s eri3rgy resrurces and solar power system.

€02 To acquiaint stucents with the phenren: ¢ of wind pover system and its applications with grid.
co3 To impart krlqyﬂedng_t_o_c.tgd_ent\ abis 1t geotharmal and ocean povier system.

Cco4 To let student understand izl call ‘\flrr)u n and hvbrid energy syateq.

et

ENERGY RESOURCES: Renewable energy ccurces dislributed energy systems and dispersed generation,
atmospheric aspects of electric energy gereration. ir e of renewable energy generation on environment

SOLAR ENERGY: Solar Radiction and iis Me: i S0k Theanasl Erergy Collectors: different types of
collectors and their performance analysis, Solar & mwl unergy Conversion System: solar water heater, solar
distillation, slat thermal power plant and variaus &g icaiizns of solar syslemn, Solar Photovoliaic System: solar cell,
VI characteristics, solar electricity and grid and ofi-grid soier s

WIND ENERGY: Wind turbines and rotors, Wina £ aigy ©draction, Wind Characterisics, Power Density Duration
Curve, Design of Wind Turbine Rotor, Design of 3 ulating Systern for Rotor, Wind Power Generation Curve, Sub-
systems of a Horizontal Axis Wind Turbine Genersin, Medes of Wind Power Generation, Estimation of Wind Energy
Potential, Selection of Optimum Wind Energy Geresston (WEG), Gria Interfacing of @ Wind Farm, Methods of Grid
Connection, Grid System and Properties, Caparity i Winid Farms for Penetration into Grid; Controt System for Wind
Farms, Economics of Wind Farms

i
GEOTHERMAL ENERGY: Structure of the Earit's !nterior, Plate Tectonic Major Test, Geothermal Sites,
Geothermal Field, Geothermal Gradients, Geothermal Resources, Geothermal Power Generation, Geothermal
Electric Power Plant, Geothermal-Preheat Hybrid witt, Convantional Plant
OCEAN ENERGY: Deveiopment of a fidal Power Scheme, Grid Interfacing of Tidal Power, Wave Energy,
Mathematical Analysis of Wave Energy, Empirical Fo:mul2e on Wave Energy, Wave Energy Conversion, Principle of
Wave Energy plant, Wave Energy Conversion Mach:es.

et 4

FUEL CELLS: Principle of Operation of Fuel Celi, I"uc! irccessor, Fuel Cell Types, Energy Output of a Fuel Cell,
Efficiency, and EMF of a Fuel Cell, Operating Characlerisiics of Fuel Cells, Thermal Efficiency of Fuel Cell
HYDROGEN ENERGY SYSTEM: Hydrogen Produciion, Hydrogen Storage, Development of Hydrogen Cartridge,
Gas Hydrate

HYBRID ENERGY SYSTEMS: Hybrid Systems AND (TS Types. Electric and Hybrid Electric Vehicles, Hydrogen-
Powered-Electric Vehicles.

Suggested Books:

Kothari DP, Singal KC, Ranjan Rakesh, ‘Renewable encrgy sources and emerging technologies, 2nd ed, Prentice
Hall (india)

Rai G D, “Non-Conventional Sources of Energy, Khatina Fublishers.

Bansal N K, Kleemann M, Heliss M, “Renewabl: encrgy sources and conversion technology’, McGraw Hill
Education.

Abbasi S A, Abbasi N, “Renewable energy sources and their environmental impact”, PHI.

Mittal KM, “Renewable energy Systems”, Wheelar Fuilishing.

Mukherjee D, “Renewable energy Systems”, New Ag:: International.



MTEL-107 | Power Electronics Applications in Renewable Energy

Lecture Tutorial | Practical |  Credit Major Test | Minor Test Total Time(Hrs)

3 0 [ 0 3 60 40 100 3

Program | The main obJectnve of the course is to impart the students with the appllcanon of power system in
Objective | renewable energy resources.
(PO)

_ Course Outcomes (CO)

After completion of course students waiﬂ be able to

co1 To impart knowledge about power slectronics devices and DC- DC converters.
c02 To acquaint siudents with the modi:in power electronics converters.
co3 To impart knowledge 1o students about power electronics interface devices for solar energy.
CO4 | To let student understand wind eneigy ﬂierfacmg devices.
Unit1

Review of Power Devices: 3CF, T, MOSFLT 1CET, GTO, Safe operating Limits, Selection of devices for various
applications.

Phase controlled Converiers: (1-w&3-@) thyristor fed half controlled, fully controlled and Dual converters with
inductive and motor load.

DC to DC converters: Analysis of various conduction modes of Buck, Boost, Buck-Boost.

Lnit2
Modern Power Electronic Converters: Basic voncepis of VSI, single phase half bridge, full bridge and three phase
bridge inverters, PWM medulation stralegies, Siwsoidal PWM, Space vector modulation, Selective Harmonic
Elimination method, other inverter swiiching schem.es, hlanking time, Current source inverters.

Unit3 .
Design of Power Electronics Interfaces for Solar PV: Solar PV technologies, MPPT, Design of DC-DC converters for
MPPT, MPPT algorithms, Implementation of MPPT control through DSP controllers. Topologies for grid connected
and standalone applications: single phase and ihree .hase systems, Single stage and multistage, isolated and non-
isolated.

Unitd
Power Electronics Interfaces for WES: Topologies of WES, design considerations for wind energy Switch
rectifier/inverter system, Power Conveiters for Doutty Fed Induction Generators (DFIG) in Wind Turbines.
Power Eiectronics interfaces for Fuel Cells: Types of fuel cells, Proton Exchange Membrane (PEM) fuel cell; features
and operational characteristics, Design of DC-BC converters for PEM fuel cell, MPPT in Fuel Cell.

Suggested Books:

1. Mohan N, Undel and T M, Roobms W "“ower Zlectronics, Converters, Applications & Design”, Wiley India Pvt.
Ltd.

2. Bose B K, "Modern Fower Electronics dnu AC iiives”, Pearson Education.

3. Joseph Vithayattii,"Power Electranics”, Tata Motiaw Hil,

4. Amirmnaser Yezdani, and Reza Ideunl ‘Voltage Source Converters in Power Systems: Modelling,
Control and Apglicadons’, IEEE Jonn Wiley Fuviications.

5. Solanki C S, “Solar Photo Voltaic", PHI learning Pyl wid.



MTEL-109 e San Gl
Lecture Tutorial | Practical | Credit | Major Test | Minor Test | Total Time(Hrs)
3 0_ . l.--0 .} 3 |80 | 40 | 100 3
Program | The main objective of the course is 1o impart the students with the knowledge of smart Grid and its
Objective | advantages over convention:! gtic
(PO) -

Gourse Quicomes (CO)

After completion of course students will be able to

co1 To impart knowledge about Smart Grids and Appreciate the difference between smart grid &
conventional arid il 3 e Tl il o n -

Cco2 To acquaint students with the phenomenon of smait metering concepts to industrial and commercial
installations ol e plls w §: S

Cco3 To impart knowledge to students about Formulale solutions in the areas of smart substations,
distributed generation and wide area measu ements

CO4 To let student understand microgric and relaied issues.

UMIT-1

Introduction to Smart Grid, Evolution of Electric Grid Concepr of Srart Grid, Definitions Need of Smart Grid, Concept
of Robust & Self-Healing Grid, Present deveiopment & international policies in Smart Grid. Power Quality & EMC in
Smart Grid, Power Quality issues of Grid connecter Rerev/able Energy Sources Power Quality Conditioners for
Smart Grid

UNET-2

Introduction to Smart Meters, Real Time “rizing, Smart Appliances, Automatic Meter Reading(AMR), Outage
Management System(OMS) Plug in Hybrid Efeciric Vanicles(PHEY), Vehicle to Grid, Smart Sensors, Home &
Building Automation, Smart Substations, Substation Autor.ation, Faeder Automation. Cyber Security for Smart Grid

M2

Geographic Information System(GIS), intelligent Electrunc Devices(IED) & their application for monitoring &
protection, Smart storage like Battery, SMES, Pumped Hydro, Compressed Air Energy Storage, Wide Area
Measurement System(WAMS), Phase Measuremeant Unit(PhiJ)

UNIT-4

Concept of micro-grid, need & applications of svcro-grid, formation of micro-grid, Issues of interconnection,
protection & control of Plastic & Organic sotar cellz, Thin {1 scler cells, Variable speed wind generators, fuel-cells,
micro-turbines Captive power plants, Integration of rerewshla enargy sources

Suggested Books:

. Keyhani A, “Design of smart power grid renewable energy systems”, Wiley IEEE.

. Berger L T, Iniewski K, “Smart Grid: Applications, Gominunications and Security”, Wiley.

. Gellings C W., “The Smart Grid: Enabling Energy [:fficizncy and Demand Response”, CRC Press.

. Ekanayake J B, Jenkins N, Liyanage K, Yokoyam A, “Smart Grid: Technology and Applications”, Wiley.
. Borlase S, “Smart Grid: Infrastructure, Technology and solutions”, CRC Press.

. Phadke A G, “Synchronized Phasor Measurement and their Applications”, Springer.

DO WN -



MTEL-111 _ Bio-Medical Signal & Image Processing

Lecture | Tutorial | Practical | Credit | Major Test | Minor Test | Total | Time(Hrs)

3 0 0o | 3 60 40 100 3

Program | This course will look at Biomedical signal and Image for understanding and their processing
Objective | assessing
(PO)

__ Course Outcomes (CO)

After completion of course 's't_tidénlt:é.'_v;i'l!_be able to

Cco1 Understand different lypes of niomedical signal and Identify and analyse different biomedical signals.

co2 Understand basics cf image processing and its methods

co3 To emphasize and analysis of Clustering and Classification

CO4 | Tostudy different types of bio sigrals and their processing

Unit-1

Signals and Biomedical Signal Processing: introduction and overview, Analog, discrete and digital signals,
Processing and transformation of signals, Signal processing for feature extraction, Characteristics of digital Images,
Fourier transform: Properties of One-Dimensional Fourier Transform, Discrete Fourier Transform.

. Unit-2

Image Processing: Image fitering Enhancement and Restoration, Point processing, Mask processing: linear
filtering in Space domain, Frequency-domain filtering, Smoothing and sharping filters in frequency domain, Wavelet
transform, FFT to STFT, One-Dimenstonal Continuous and discrete Wavelet Transform, Image processing methods.

Jnit-3

Clustering and Classification: Cluslering versus Classification, Feature extraction, Biomedical and. Biological
features, Signal and Image processing featuies, K-means: A Simple Clustering Method, study of different types of
Classifiers for signal processing..

Unit-4

Processing of Biomedical Signals: Electric activitia: of Cell, Electric data acquisition, Electrocardiogram: Signal of
Cardiovascular system, Processing and feature extraction of ECG, Electroencephalogram, Signal of the brain,
Processing and feature exiraction of EEG, Elsctromyogram: Signal of muscles, Processing and feature extraction of
EMGC. Frequency and wavelet-domain analysis.

Suggested Books:

1.KayvanNajarian& Robert Splinter, “Introduction to Biomedical signal and Image Processing”, CRC Press
2.MetinAkay “Time Frequericy & Wavelets ir. Biomadicai Signal Processing”, Wiley-IEEE Press.

3. Amine Nait-Ali, “Advznced Biomedical Signal Pracsssing”, Springer.




Sk wh

MTEL-113 | Advancer\ ihm*ra! fignal Processing

Lecture Tutorial | Practical | Credit | iajcr Test | Minor Test | Total | Time(Hrs)
ACCAN (01 wredi .; OES tale ) .

3 0 1l 0 3 ! 40 | 40 _ 100 3

Program | The main nbjective of the course is to s 19 stidents with the knowle dge~ of LT system and
Objective | designing of different types of Filters,

(PO) el il
Course Outcomes (CO) . ———
After completion of course students willbeableto

Cot1 _To impart knowledge about LTI systum ai

co2 To acquaint students with the study e «

co3 To irnpart knowledge to students alou’ st ay.

Cco4 To let student understand the concepl anid o sigr 51 cdapliy

UNET-A
Introduction of DSP: Introduction to Signal Processing Discrate Linear Systems, supamosition Principle, UNIT-
Sample response, stability & causality Criterion.
Fourier Transform & inverse Fouriar transform: Frequensy damaie desian of divital filters, Fourier transform, use of
Fourier transform in Signal processing. The inverse fourar transform sampling coitineous function to generate a
sequence, Reconstruction of continuous -time signals froin sorata-time saquenices.

o2
Digital Filter Structure & Implementation: Linearity, time irvar 2nes & ~ausality, the ¢iscrete convolution, the transfer
function, stability tests, steady state response, Amplitude & ["hase: Characteristics, stabilization procedure, Ideal LP
Filter, Physical reliability & specifications. FIR Filters, T+ e tion windowing & Delays, design example, IIR Filters:
Review of design of analcy filters & analog frequency trzr it smalisn, Digifal frecuency transformation. Design of LP
filters using impulse invariance method, bilinear transfor-tion, Mhasa v:u:.'l:'nr digital =l pass filters.

LT
Implementation of Filters: Realization block diagrams, Ciscade & paralle! realization, effect of infinite-word length,
transfer function of degree 1&2, Sensitivity comparisons, tfects of finite precision arithmetic on Digital filters.

LIKIT-
DFT & FFT & Z transform with Applications: Discrete Fo:nisi trans’orm, properties of DFT, Circular Convolution, Fast
Fourier Transform, Realizations of DFT. The Z-transfcim the system function of a digital filter, Digital Filter
implementaticn from the system function, the inverse Z- tansfoim. propariics & applications, Special computation of
finite sequences, sequence of infinite length & contirunus time signais, computation of Fourier series & time
sequences from spectra.

Suggested Books:

J G Proakis, “Digital Signal Processing using Matlab”, Pearzon Educalion.

Alam V. Oppenheim and Ronald W. Schafer, “Digital Signal F-cceusirg” Pearson Education.

Rabiner & Gold, “Major Test& application of digital Signal Frocessing”, Pearson Education

Roman kuc, “Introduction to Digital Signal Processing," Tata fdeGraw Hill Edition.

Richard G. Lyons, “Understanding Digital Signal Processiny’, Pearson Education.

Paulo S. R. Diniz, Eduardo A. B. da Silva, Sergio L. Nette., “[gital Signal Processing: System Analysis and
Design”, Springer.

Manolakis G Demitries, "Applied Digital Signal Processing”, Gambtidge Univ. Press,




MTEL-115 _ Bicw Medical Instrumentation

Lecture Tutorial | Practical | Credit | Major Test | Minor Test | Total | Time(Hrs)

3 0 | o | 3 60 40 100 3

Program | The main objective of the course is 1o impart the students with the knowledge of different types of
Objective | Biomedical Instruments with their controls.
(PO)

Course Outcomes (CO)

After completion of course students will be able to

co1 Understand the dlffere_nt types of b'un PdICai transducer for augrmI measurement and recording.

C02 Understand basics of blood prassure, blood flow and respiratory svslein measurements.

co3 Understand the muscos kelet | and nervous system and their measurement.

CO4 To emphasize and analysis of recent trends in biomedical Engg and salety measurement.
Unit-1

Characteristics of Transducers and Electrodes for Biological Measurement: Introduction to human body, block
diagram, classification, various physiological events ! suitable transducer for their recording, bigelectric potentials.

Cardiac system: Cardiac musculature, Electio carciography, ECG recording, phonocardiography, holter recording
ECG lead system, Heart rais mater, vactor caidicgrapriy. pacemakers,

Unit-2

Blood pressure and Blood flow measurement; invasive and non-invasive methods of blood pressure, characteristics
of blood flow and heart sound, Cardiac output iz2asareraent, Plethysmography.

Respiratory system: Wechanics or breathing, perarneters of respiration, Respiratory system measurements,
respiratory therapy insiraments.

Unit-3

Muscoskeletal Systems; EMG, Clinical applications, Muscles stimulator, Instrumentation for measuring Nervous
function, EEG signal, frequency band classificalion, l.zad systems, EEG recording, Clinical applications of EEG
signal, X-ray CT scan, MR}, PET.

Clinical Laboratory Instruinentation; Test on blooc e, Blood cell counter, Blood glucose monitors, auto analyzer,
pulse-cximeter.

Jrifed

Recent Trends in Biomadical Engg. Fatiant care and monitoring, Non-invasive diagnostic instrumentation,
biotelemetry, telemedicine, prosthetic devices, fie detacter test, Application of lasers and ultrasonic in biomedical
field.

Troubleshooting and [Elecirical safety of Domadical instruments; Physiological effect of current and safety
measurement.

Suggested Books:
1.W T Wester, J G Tompkins, “Design of Microprocasscr based Medical Instrumentation”, Englewood cliffs

2.Tatsuo, Togato & Toshiya, “Biomedical trancducers anc instruments”, CRC Press

3. Joseph P Bronzino, "The Biomedical engineering handbook”, CRC Press



MTEL-117

qutn e 1airnn Is. Cﬁn rol Lab

Lecture | Tutorial | Practical | _Cu:du Major Tnst | r_vjn_m_)r Test Total Time(Hrs) |
0 o[ 4 2 | e | a 100 3
Program | The main objective of the course is 1o imuart the students with the knowledge of how

Objective | to create, simulate and measure ths differsnt applications in VI.
Po) | et o e

Cours,e Cuicomes (CO)
After completion of course studants will be able to |
co1 To impart knowledge about mathematical, Boolean operations, half adder.
co2 Understard how to create the VI for decimat to hinary conversion, anay function, sequence structure.
Also studying the properties and opfions o qr.aphqfcharts ———

CO3 To imparl knowledge about measuremerit of temparature, s strain and |10wer using VI.
Co4 Understand to create model for speed contrei of [ motor, analysis of PID controller.

Following experiments (at ieast 10) are required to be parianned in MATLAB/ETAP/LabView or equivalent:

1. Find addition, subtraction, multiplication and divisicn of kv numeric inputs

2. Perform various Boolean aperations (AND, OR, NAND, NOR

, XOR).

3. Add two binary bits and find the sum and carry (half arjer).
4, Create a Vito find the decimal equivalent of a binary numit:er tigirict sub VL

5. Create VI fo
6. Create VI fo
7. Create VI fo

r studying array functions.
r studying sequence structure.
r studying properties and options of grapt:s/charts.

8. Measurement of Temperature using Virtual instrumeniatior.

9. Measurement of Strain using Virtual instrumentation.
10.ImplementationofVl to control the speed of a DC motor.

11.RealTime Power measurement and analysis using Virtual instrurentation.
12.Creating Models, Simulation and Analysis of PID Confroller.

13. Study and

Implementation of Displacement Transducers.




MTEL-119

Lecture Tutorial | Practical | ¢ rqa_duj Major Test Mlnor Test Total Time(Hrs)
0 0 4 | ) 60 40 100 3
Program | The main objective of the course is to impart the students with the knowledge of programing for
Objective | various types of power system appiiarices.
(PO)

Cuurne Outcomes (CO)

After completion of course students will he able to

co1

To impart knowledge about @ progréir: to deve|op Bus Admittance Matrix, power flow studies using
Newton-Raphson and Gauss-Siedel method.

Understand how to determine the generalized constants A, B, C, D of a fong transmission line and
voltage & current for three phase faulfs ana2-buspowersystem

To impart knowledge about simulation and analysis of a single phase & three phase power system
and generation, transrnission & distribution in power system.

To impart knowledge about simuiation and analysis of different fault condition and contingency
concepl in a power system.

Following experimenis are rcquived Lo ke perfunmed in MATLAB/ETAP/LabView or equivalent.

1. Write a program to develop Bus Admittance iat:ix YBUS.

2. Write a program for the Fower Flow Studies Lising; N-R(Newton-Raphson) method.

3. Write a program for the power flow analysis of svstem using Gauss-Siedel Technique.

4. Determination of the generalized coristants A, B, C, U of a long transmission line.

5. Determination of the voltage and cursent for thre.2 priase faults on a 2-bus power system.
6. Simulation and Aralysis uf & sirgle phase & three phase power system.

7. Simulation & Analysis of generation, transmission

& distribution in power system,

8. Simulation & Analysis of different fault condition in nower system.
9. Simulation and Analysis of 9-bus power sysicri.
10.Simulation and Anelysis of contingaricy concep: i & power system.



MTRM-111 | _Researci Mat-aduiogy and IPR

Lecture | Tuterial | Praciical | Credit | Major Test | Minor Test Total | Time

2 [0 | o | 2 | 6t | M 100 | 3 Hrs.

Program 7o enabie students to Research fieihodology and IPR for further research work and
Objective (PO) invesiment in R & D, which leads i« creation of new and betier products, and in turn brings
.;munl economic growth and social henslis

Course Ouicomas (f i

co1 lt_J_nQefstéhd research problem formuiat on.

CO2  |Analyze research related informaticn p—

CcOo3 Understand that today's world is contralied by ¢ Somputer, Information Technology, but
tomorrcw world will be ruled by ideas. 2oncept, and creativity.

C04  Understanding that when IPR wouldt taka sich impartant place in growth of

individuals & nation, it is needless to ermphasis he need of information about
Intellectual Property Right to be promoted ameng students in general &
engineering in particular.

Urit 1
Meaning of research problern, Sources of research preblem, Criteria Characteristics of a good research
problem, Errors in selecting a research problem, Scone and objectives of research problem. Approaches
of investigation of solutions for research problen, data coleclion, analysis, interpretation, Necessary
instrumentations

Unit 2
Effective literature studies approaches, analysis, Plagiarism, Research ethics, Effective technical writing,
how to write report, Paper.Developing a Research i"oposal Format of research proposal, a presentation
and assessment by a review committee.

Unidt 3
Nature of Intellectual Property: Patents, Desigrs, Trade and Copyright. Process of Patenting and
Development: techrological research, innovation, petenting, development. International Scenario:
International cooperation on Intellectual Property Procaclure for grants of patents, Patenting under PCT.

“':"IH‘ tﬂ
Patent Rights: Scope of Patent Rights. Licensing @l transfer of technology. Patent information and
databases. Geographical \ndications.
New Developments in IPR: Administration of Patent Systen. New developmeris in IPR; IPR of Biological
Systems, Computer Software etc. Traditional know'elga Case Stucies, PR and 1iTs.

References:

1. Stuart Melville and Wayne Goddard, “Reseaich methodology: an introduction for science &
engineering stucents’.

2. C.R. Kothari, “Research Methodology: Methor's % Techniques, 2n¢ edition or above, New Age
Publishers.

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”

<k Ranjit Kumar, 2 nd Edition , “Research Methodology: A Step by Step Guide for beginners’

4, Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.

5 Mayall , “Industrial Design”, McGraw Hill, 1932,

B. Niebe! , "Product Design”, McGraw Hill, 1974.

7. Asimov , “Introduction to Design”, Prentice Hall, 1967.

8. Robert P. Merges, Peter S. Menell, Mark A Lamley, * Intellactual Property in New Technological

Age’, 2016.




MTEL-102 Advam.ed d Power u}gstam Protection

Lecture Tutorial Practical | Cradit | Major Test | Minor Test | Total | Time(Hrs)

3 0 0o | 3 | e0 40 100 3

Program | The main objective of the course is 1o impart the students with the knowledge of advanced
Objective | protection system in modern power system.
(PO)

_Course Outcomes (CO)

Atter completion of course students will be able to

cot To impart knowledge about need of protection system and various issues of CT and PT
Co2 To acquint sludc-n_ts witi the comparaiors and relays.
co3 To impart knowledge to students about distance protection and protection of feeders,
generalors and motors. ]
CO4 To let siudent undelsl_ang_ pg 0 m f o[ ernsformers buses and modern protection system.
Lnitt

Introdustion; Need fur protective systems, Zones of protection, classification of protective relays,
electromechanical, solid state and digital relays, corparisons between different types of relays.
Current transformers #nd polential transformers: coiistiuction, operating principle and their performance

Unit2
Comparators: general equation of comparators, Anaiyis for amplitude comparator, analysis for phase comparator,
duality between amplitude and phase comparators.
Over current relays, differentiai relays operafing ani resiiaining characteristics, distance relays, impedance
relays, reactance relays, and mno relay quadiilateret reiiys, eliiptical relays, comparison with conventional relays.
Lintd
Distance protection: Princigie of cisiance relaying, fime grading of distance reiays schames of distance protection,
distance protection by inpedance, reactance and mha relays, Effect of power swings on the performance of distance
relays.
Pilot relaying schemes: Pilot wire protection, carrier curvent protection.
Protection of Generalors and Molors: Type:s of fauits, Stator and rotor protection against various types of faults.
Unitd
Protection of Transformers: Types of fauils, uiffienial protection schemes, harmonic restraint relay, over flux
protection, Earthing transformer protection.
Bus Zone Protection. Types of Bus-oa faulis, diflerential current protection iiame leakage protection.
Microprocessor based protective relays: Ceercliiant relay, impedance relay, reactance relay, mho relay,
microprocessor based distance relaying.
Application of artificial intelligence and wavelet transfonn in protective relays

Suggested Books:

1. TSM Rao, “Power System Froteclion-Staic Reiays”, Tata McGraw Hill Education Pvt. Ltd.

2. B. Bhalja, R P Manashwari and N G Shothani, "Prowction and Switchgear”, Oxford University Press.
3. Ravinder Nath & Chander, "Fower i /siei) Proweadon ana switchgear', New Age International Publishers.
4. Badn Ram & Vishwakaring, “Powel sysiem protestich ang switch gear” vicGraw Hifl £ducation(india)
5. C L Wadhwa, “Electrical Power Systems”, New Age International Publishers.

6. Prolective Relays - Thaii Major Test ana Practice Voi. 1 8 by W. Van Warrington.

7. Advanced power syslem analysis and dynamics by L 1 Singh: Wiley Eastern N. Delhi.

8. Digital Protection: Protective relay from Electro Mectanical to Microprocessor, L P Singh: Wiley
Eastern.

9. Switchgear and proiection by & 5 k0. <hanna Aub



MTEL-104 T Intelligent Control

Lecture Tutotiai | Practical | Credit | Major Test | Minor Test |  Total | Time(Hrs)

3 0 o0 | 3 [ e | a0 | 100 3 Hrs.
Program | This course will look at different types of inteiligent controls.
Objective

(PO) R e

Course Outcomes (CO)

After completion of course students will be able to

€01 | Understand reasoning and apply the ANN models to cifferent problems.
€02 Understand reasoning and apply the [earting schemne to clifferent problems.
co3 Understand reasoning and apply the Fruzzy sysien lo differant problems,
Co4 Understend reasoning and apply the Genatic & PSO algorithm to different problems.
Uniit-1

ANN Models & Architecture:

Biological foundations, ANN models, Types of activation funclici. introdustion fo network architecture, multilayer
feed forward network (MLLFFN), Kohonen self-organizing irap, radial basis Function network (RBFN), recurring
neural network.

Unig-2
Learning Processes:

Supervised and unsupervised learning, error-correction l2aning, Hebbizn leaming, Boltzman learning, single layer
and multilayer perception model, least mean square algorithm, teck propagation algorithm, Application in forecasting
and pattern recognition and other engineering problemis.

Unit-3
Fuzzy Control System:

Fuzzy sets, fuzzy set operations, properties, membership functions, fuzzy to crisp conversion, measures of
fuzziness, fuzzification and defuzzification methods, applization in engineering problems. Simple fuzzy logic
controllers with examples, special forms of fuzzy logic mcdais, classical fuzzy control problems.

U4
Genetic & PSO Algorithm:

Genetic Algorithm; Types of reproduction operatars, crossover & mutation Principles of genetic programming,
terminal sets, functional sets, differences betwesn GA & G, randem population generation, solving differential
equations using GP, Simulated Annealing Algorithm, Pariicle Swarm Optimization (PSO) - Graph Grammer
Approach - Example Problems

Suggested Books:
1. M. T. Hagon, Howard B. Demuth and Mark Beale, “Neural Network Design”, PWS Publishing.

2. Jacek M Zurada, “Introduction to Artificial Neural Systems” Jaico Publishing House, Bombay.
3. Wasseman, “Neural Computing: Major Test and Practice”, Van Nastr and Reinhold.

4, Freeman “Neural Networks-Algorithms, application and programming technigques”, Pearson Education.



MTEL-106 | _ . HVDCransmission & FACTS Devices
Lecture Tutorial | Practical ~ Credit | Major Test | Minor Test Total Time(Hrs)
3 0 0 5 60 40 100 3
Program | The main objective of the coursa is to impart the students with the knowledge of HVDC and FACTS
Objective | devices.
(PO) RO

Course Outcomes (CO)

After completion of course students will be able tt

co1 ! To mupad knowletlge aboul nwl)t, 1r\£1__¢_rm33|_on gvstem N

€02 To acquaint students wm" the, interaction of AC and DC system and various links.
€03 To impart kwnwledue_z to sludents about facts devices.

CO4 To let student understand compensalion system and control techniques,

it 1

HVDC Transmission: Development of HVIDC Tachnolagy, Selection of converter configuration. Rectifier and Inverter
operation. Control of KVDC converlers and Systerms.

Harmonics in HYDC Systems, Harmonic eliminatdor, #C and DC filters.
Unit 2

Interaction between HVAC and CC systems - Voltage inferaction, over voltages on AC/DC side, Harmonic instability
problems and DC power moduiation.

Multi-terminal DC finks and systems; series, paralie) 2-d seqes parallel systems, their operation and control.

Unit 3
Introduction of Facts Concepts: Basic of flexible altarnzting current transmission system (FACTS) controllers, shunt,
series, combined and cther controllers, HVDC or 'FA"‘TS, static VAR compensator (SVC) and static synchronous

compensator (STATCOM), Static Synchronous S Compensator (SSSC), Thyristor Controlled Series, Capacitor
(TCSC). Solid State Contactors {S5C) and TSS5C.

'.)”Q

init 4

Comhined Compensators; Infroducion, Unified power fow controller (UPFC), conventional power control
capabilities, real and reactive power flow control, comparison of UPFC to series compensators, control structure,
dynamic performance. Interline power flow controlier (1FC) pasic operating principles, control structure, application
considerations.

Suggested Bouks:

1. Hingorani N.G, “Understanding FACTS (Concepts @nd Techniology of Flexible AC Transmission System)”,
Standard Publishers.

2. Song Y.H. and Johns A.T., “Flauible AC Trarsreigsion Systems”, IEEE Press.

3. Ghosh A. and Ledwich G., “Power Quality Fnhanceraent using Custom Power Devices”, Kluwer Academic
Publishers.

4, Mathur R.M. and Verma RK., "Thyristor based FAGTS
Press.

5. Boiien MH.J., "Und%rstanding Power Quality and Voltage Sag”, IEEE Press.

6. Padiyar K.R., “FACY S Controllers in Power Transivission and Distribution”, New Age international Publisher.
7. Miller TJ.E., "Reactive Dowel Control iy E: qutrw ;3»f.|erna” John Wiley.

8. Kamakshaiah 8, Kameraju V, ‘HVUC Transwission, MeSraw Hili Education,

controllers for Electrical Transmission Systems”, IEEE




MTEL-108 Yransionts v Favor Svustam

Lecture Tutoriai | Practical |  Credit | Major Test | Minor Test | Total | Time(Hrs)

3 0 ¢ 3 50 40 100 3 Hrs.

H = ==}

Program | The main objective of the course is to nnp. it i1 students with the knowledge of transients in power
Objective | system.
(PO)

Course Outcomies | ")}

' After completion of vourse students will be able t9

CO1 To |mporl knp_w_le_:‘_g_e ao_ouldlffn el ianting power guality e

co2 To_(ic_ Nl studants with the tr - insier: R L S —

Cco3 To tmpart knowledge to harmonics.

Cco4 To let student understand about dnstnbub 4 ger iwm l(m and vano 15 ISSU(—‘S related to power quality.
LIMT

What is Power Quality, Fower Quaiity is Eoual to Vokage Gozivy, Why are we concerned about Power Quality,
Voltage Imbalance, Wavetorm Distortion, Voltage Fruciaiion, Power Frequency Veriations, Power Quality Terms,
Sources of Sags and Interruption, Estimating Vollage Sag Farfoirianee, Area of Vulwerability, Equipmant Sensitivity
of Voltage Sags, Transmission Systerns Sag Performance 1*vatuation, Utility Lishibuiion System Sag Performance
Evaluation.

Ui

Sources of Transient Overvoltage’s: Capacitor S ovm(,.unq Kestiike dunng Capacitar Uaenargizing, Lightning, Ferro -
resonance, Other Swilching iransients. Principles of Overvoltage rochon.
Devices for Overvoitage Protection: Surge Areslers ond iraaslen. Voillage Surge Suppresscr, Isolation
Transformers, Utility System Lightning Protection, Shiekling Line Airesters, Low 3ids Surges, Cable Protection,
Scout Arrester Scheme, Cornputer Tools for Transient Ana ysis

LMIT

Fundamentals of Harmonics: Harmonic Distortion, Voltage: vy Crrrent Distortion, Hainvonics vs Transients, Power
System Quantities Unaer Non Sinusoidal Condivons, Aciive, Reacive snd Apparent Power, Power Factor:
Displacement and True, Harnonic Fhase Sequences, Tnosar Marionics,
Harmonic Sources from Cormmimercial Loads: Single Phass Fower Supplizs, Fluorasean Lighting, Adjustable Speed
Drives for HVAC and Elevators.
Effects of Harmonic Distortion: Impact on Capacitors, repact an Transformers, fmpact on Motors, Impact on
Telecommunications, Impact on Energy and Demand Mztesiniy,

U"]H 4

Distributed Generation and Power Quality: Rasurgence of OG  Perspectives on DG Benefits, Perspectives on

Interconnection, BG Technologies, Fuel Cells, Wind Turnives, Phoiovoltaic Systems. Interface to the Utility System,

Synchronous Machines, Asynchronous Machinas, Flecionic “(M'vr nvertars, Power Quality !ssues, Voltage

Regulation, Harmonics, Voltage Sags, Onerating Sonficts, Voags Regulation lssues, Islanding, Transformer

Connections.

Suggested Books:

1. R C Dugan, M F McGranaghan, S Santose, H. Wayne Reaty, "Flectrical Powar System Quality”, McGraw Hill.

2. Akihiro Ametani, Naoto Nagaoka, Yoshihiro Rane Tarne Ohno, "Power Svatemr Transients; Theory and
Applications”, CRGC Press.

3. L.V.Bewley, “Traveling waves in Transmissicn Sysierns”, Dover.

4. R. Rudenbérg, “Electric Stroke waves in Power Systems’, Harvard Jniversity Fress, Cambridge, Massachusetts.

5. Allan Greenwood, “Electric Transients in Power Systam:”, Wiley interscience.

6. CS Indulkar and DP Kothari, “Power System Transias, :tatistical Aoproach”, Pil Pvt Ltd., New Delhi.

7

8

9.

1

VA Venikov, “Transient phenomena in Electrical Power Systems”, Pergamen Press, London,
Klaus Ragaller, “Surges in High Voltage Networks”, Planum Press, Nevr York.
Pritindra Chowdhari, “Electromagnetic transients in Fo r Systam”, John Wiley and Sons Inc.
0. Naidu M S and Kamaraju V, “High Voltage Engineering”, TMH Publishing Company L.td., New Dehi.



MTEL-110 Advanced Powe Dnatnbutlon & Automation

Lecture Tutorial | Practical | Crecit | MajorTest| Minor " Total | Time(Hrs)
s PN e B B Test
3 0 0 |3 60 40 | 100 3 Hrs.

Program | The main objective of the course is to impari the students with the knowledge of electricity
Objective | distribution and aulomation.
(PO)

Course Outcomes (CO)

After completion of course students _WIH be abie 1]

Cco1 To impart knowleage about dlstnbuuon dutomatmn
€02 To acquaint studen@mﬂ 1_' e por |_t|_ )l a:_:d infclligent system in distrioution automation.
Cco3 To impart knowledge to students about renewable energy resources and distribution management.
Co4 To let student understand communication system n impiementation in distribution system.
LINIT-1

Introduction: Genaral Concept, Distrizutic:: of Power, Power Loads, Connected Lcads.
Load Forecasting: Concept of Stalistics, Regression Analysis, Correlation Theory, Factor in Power System
Loading, Unloading tha System, Forecest of Systam neak.

DRIT-2
System Planning: Plarning Process, Basic Frinciple in system planning, System Development, Overview of
Distributed generation, Different types of mapping: Global pasitioning System GPS, Automated mapping AM/Facility
Management FM.
Introduciory Methods in Power Systern Fianning: e Unii Caleuiation, Matrix Aligebra, Symmetrical Components,
Overview of Load Fiow, Automated Flanning: sofiwaie nesds, Data, solution techniques (Gauss lterative method,
Gauss seidel iterative methad, Newton Saphson fierative method, Improved newton Raphson method) Effect of
Abnormal Loads.

UNIT-3
Brief introduction of Distribution Automation, Role of PLC & SCADA in substation and distribution automation,
Consumer information Service (CIS), Geographical irformation system GIS, Automalic meter Reading (AMR),
Automation Systent.

U4
Metering System: Different fypes of Meter, Metering system component, Ferraris Meters, Solid state meters,
Advance meter Infrastructure Systems (AMI).
Overview of Net metering, Meter current Rating, Preraid Electricity meters, Meter selection and Location, testing
methods.

Suggested Books:

1. A. S iPabla, “Electric Power Distribution”, MeGrave Hill Zd-cation.

2. Janies A. Motmoh, “Flectric Power Distrioution Atiometion Protection and Control”, CRC Press.

3. James N-Green and K Wilson, “Control ana Autermatien of electric Power Distribution Systems”, CRC Press.
4. Turan Gonen, Electric Power Distribution Sysler: Engineering’, CRC Press.

5. Abdelhay A. Sallam, “Electric Distribution Systers” Witey-IcEEPress.



MTEL-112 Siyita! Control Gysiem

Lecture | Tuforial | Practical | Crecit  Major Test | Minor Test |  Total | Time(Hrs)
D 0 { 3 % LA 100 3 Hrs,

Program The main obler,tlve of the course is I impait ihe students with the knowledge of digital control
Objective | system.

(PO)_

__Cours2 Qutcumies (C0)

After completion of course students will be able o -

coH To impdrl knowledge about signal processiig in digital contiol system,

Cco2 To acuuaint students viith the control devn nd cystems,

co3 To impart knowledge to students about sz17 v ariatles, sortrollability and observability.

Co4 To let student understand the variaus concapls of digital chservers.

i

Signal Processing in Digital Control: Basic digital conirol scheme, srinciple of signal coaversion, basic discrete-time
signal, time-domain rmode! for discrete-time systems, z-t:2 siurm, transfer function models, jury stability criterion,
sample and hold systems, sample spectra and aliasirig

Haih-2

Models of Digital Contral Devices and Systems: Introduction, v-domain description of sampled continuous-time
plants, z-domain description of systems with dead-time, nn,nl&,.nentation of digifal controliars, digital PID controllers,
digital temperature control system, stepping motors and taeir contral, PLC

Ui,

Analysis using State Variable Methods: State variable represantalion-concepts, modeling, transformation, state
diagrams, Jordan canonical form, Eigen valuies and Eigenvaciors,

Solution of state equations, concepts of controllability and Observability,
{nit-£.

Digital Observers: State regulator design-full order and rechiczd order state observer, design of state observers,
compensator design by separation principle, state feedizack v.uth integral contro! , deadbeat control by state feedback
and deadbeat observers

Suggested Books:

1. Ogata K,” Discrete time Control Systems”, Pearsor Educalion,

2. Nagrath and Gopal, “Control System Engineering”, New Age International.
3. Kuo B C, “Digital Control Systems", Oxford University Prass.

4. Goapl, “Digital Control & State Variabje Method", McGraw Hill Educaticn.



MTEL-114 Aé\_/_r;l-h;édm:roprocessors

Lecture Tutorial | Practical | (.xeo't | Major Test | Minor Test | Total | Time(Hrs)

3 0 0 |60 40 100 3 Hrs.

Program | The main objective of the course is to_impért the students with the knowledge of advanced
Objective | microprocessor.
(PO)

| Course Outcomes (CO)
| After completion of course students will be abie v

co1 To impart knowledge about 8086 micro D[OCESSOrS. -

Cco2 To gcquaint students with the infariaclig converlersetc. -

CO3 | Toimparl knowledge io students : almu' miciucontrollers.

CO4 To let student about application of nucroprocessor and various conlrollers related o it
Ui~

Architecture of 8085 iicroprecessor, Meracry Addeessing, Bus Timings. for MN/MX mode, interrupt structure.
Memcry Interfacmq and Addressad enceding t2chriaues for 80686 microprocessor

LIMIT-2
Addressing modes, Insiruction set and application programs, Assembler Directives, Programming Techniques using
TASM, interfacing D/A and A/D converters using programmiable |/O devices, Interfacing Stepper motor. Architecture
of INVEL X86 Family: CPU block diagrams, Pin dizgrams and internal descriptions of 80286, 386, 486 and Pentium
Processor, Instruction formats.

Ul -3
Introduction to micro conirollers, Architecturs of 805 traicrocontroller, basic Instruction set, programming, serial data
communication, inter facing with DIA and A/D convertere.
/
WUNET-4
Application of Microprocessors, A Mic:ocomputer-nisad incustrial Process-control System, Hardware for Control
Systems and Temperature Controller, Overview of Smart-Scale Operation.

Suggested Books:

1. Hail B V, “Micropracessors & Interfacing”, McGraw Hilk £ fucation.

2. Brey B3, “The Infel Processors”, Feerson Educalin,

3.Gibson, “Microprocessors”,, Prentice Hail of Indie.

4. Jean Loup Baer, “Microprocessor Architecture”, Carnbidge University Press.
5. Ayaia K J, "Micro Controlier”, Penran Inlermacona;




MTEL-116 ﬁeliahiliﬂy F:nqimaei‘ing n

Lecture | Tutorial '_["'F'_rai:fiii.'il__]" m(fi'&ﬂii: | Majer Tast | Minor Test | Total | Time(Hrs)

3 0 i 0 B0 | 40 100 | 3Hrs.

Program The main objective of the courw e o impart the studerts with the ¢ concept of Rehab|||ty
Objective | Engineering and its application in Enginaeiing.
(PO)

: Courso tJutrnmrﬂq (CH ’_)

After completion of course : students will be able fo

Cco1 To emphasize and analysis of basic ¢ cfelichiliy engineering. -
co2 To understand the concept of Fault troe analyeis i raliabilily, - e il
Co3 To understard the cor: cepl of Mainta: u?m, Vialys in rellno.hy

Cco4 To study the concept of Artificial Intelligencs i refiability ‘engineenng,

Unit-1
Review of basic concepts in Reliability Engg., Reliabiiity funciion, different reliability models, etc. Reliability
evaluation techniques for complex systems; Tie sat and cut set approaches, different refiability measures, Reliability
allocation/apportionmant, reliability improvement, reduntancy optimization techniques.

I Ygatt oy

e N\ 1%ag,
Fault tree analysis: fau't tree construction, simplilication sind evaluation, importance measures, modularization,
applications, advantages and disadvantanes of fault tree techiiues.

Unit-3
Maintainability Analysis: measures of system performancs, lypss of maintenance, reliability centred maintenance,
reliability and availability, evaliation of engine ring systems tising Markov modals.

flnit.
Applications of fuzzy Major Test and neural networks ic Reliability Engineering. Reliability testing, design for
reliability and maintainability. Typical reliahility case swidies.

Suggested Books:

1. R. Rama Kumar, “Engineering Reliability”, Prentice: Hal',

2. K B Mishra, “Reliability Analysis & Prediction”.

3. K B Mishra, “New trends in System Reliability Evaluation”.

4. M L Shooman, “Probabilistic reliability-an engirieering approach”, R E Krieger Pub.
5. KK Aggarwal, “Reliability Engineering”.

6. Roy & Billington, “Reliability Engineering”.

7. Balagurswami, ‘Reliability Engineering”, McGraw il Educalion



MTEL-118

Fﬁ_;h.hn_? & Simulation Lab

Lecture Tutorial Practical | Credit | Major Test | Minor Test | Total | Time(Hrs)
0 0 4 | 2 | &0 0 100 3
Program | The main objective of the course is to impart the students with the knowledge of modelling and
Objective | simulation of different types of applications.
(PO) __ = ]
Course Qutcomes (CO)
After completion of course students will be abls to
cot To impart knowledge about to preform Vhevenin's ,Norton’s,& Superposition theorem and Avg. & R.
M. S. value of R L C different %, L and C circuit. i
co2 To impart knowledge about to preform half and full wave rectifier with different R, L and C load for
both single and three phase.
Cco3 To impart knowledge about to preform different types of power electronics component mainly
inverter and chopper. BN "\
| CO4 | Toimpart knowledde about fo prefarm apzed and torque control of DC and AC motors.

Following experiments (at ieast 10) ace required to be performed in MATLAB/ETAF/i.abView or equivalent.

1. To verify Thevenin's, Notton's & Supergosition thaoren.

2. To find Average & RMS value of (V) of RLC series & narallel; series parallel RC-RL circuit.
3. To perform1-¢ (half & fult) wave rectifier with (R, R-1. & R-C) load.

4. To perform 3-¢ (half & full} wave rectifier with (R, R-L & R-C) load.

5. To find Average RMS.&T.H.D. of 1-§ (halt & full} wave inverter with (R & R-L) load.
6. Toiind Avg., R.M.E&T 0. of 3-¢ (hall & fusi) wave mverier witn (R & R-L) ivad.

7. To perform current soticce inverter (C.2.1) & PWM inverter,

8. To perform step aowr (BUCK)& siep up (BOOST) chopper.

9. To perform Type (A, B, C & D) chopper.

10.To perform Field & Armiature control of separatelv excited DC motor,

11.To perform Field & Aimatre control of DT series & DG shunt motor,

12.To perform 3-¢ induction Motor with constant & variahie torque.

13.To perform speed contrel of 3~ Synchronous hiotoy with constant & vanable torque.



MTEL-120 o Arvanced Power Syslembabt
Lecture Tutorial | "Practical | Credit | Major Test | Minor Yest | _Total | Time(Hrs)
o | o | 4 1"z I e | a0 | 100 3

Program | The main objective of the course is to impart tne stidents with the knowledge of programing for

Objective | various types of power system appliancss.
(PO) ) I we el

. CourseQutcomes (CO) -
| After completion of course students will be able to N

co1 To impart knowledge the simulation& analys's of fre generator and transformer protection.
co2 To impart knowledge the simulation& analysis of power quality Impravement, different lypes of load.
Cco3 To impart knowledge the simulationé analysis of Pveell.
Co4 To impart knowledge the simuiationé enaivsis of different non-conventional plant biomass gasifier and

wind turbine.

Following experiments are required to be perforined in MATLABETAP/LahView or equivalent.

Simulatio
Simulatio
Simulatio

To perfor
To perfor

To perfor
To study
To perfo

2 OO NDO AW~

n & Analysis of the generator protection.
n & Analysis of the transformer protection,
n & Analysis of power quality improvement,

Simulation & Analysis of different types of relays in power system.

m the simulation of Photo-Electric Effast.
m the simutation to construct the PV ¢ell o show the: V-1 & P-V characizaristics curve of it.

ToperformthesimulationofPhotovoltaicpowerconversicnicrsingleand3-phase loact on account with MPPT.

m the construction of a Simulink mode! of Biornass Gasifier.
mathematical modelling of DFIG based Wind Turbine and its impact on connection with grid.
rm the simulation of Permanent Magnet Synchronous Generator (PMSG) based wind energy

conversion system.

1.

To perform the simulation of PV-Grid inter connection using MPPT technigue with the partial shading effect.



MTEL-201 ~ DISTRIEUTED GENERATION

Lecture | Tutorial | Practical | Creoit | Major Test | Minor Test | Total | Time(Hrs)
3 0 0 l 3 60 40 100 3

Program | To understand renewable energy sources. 1o gain understanding of the working of off-grid and grid-
Objective | connected renewable energy generation schemes.
(PO)

~ Course Dutcomes (CO)

After completion of course students will be able tc

CO1 | Tounderstand the planning and operaiona: issues related to Distributed Generation,

€02 | Acquire Knowledge about Distributed (eneration Learn Micro-Grids

COo3 understand renewable energy sources

C04 Understanding of the working of oft-yrid and grid-connected renewable energy generation schemes.

k-4

Need for Distributed ¢eneration. Renewable sources in dislributed generation and current scenario in Distributed
Generation. Iniroduction to micro-grids. Types of wicro-grids: autonomous and non-autohomous grids Sizing of
micro-grids. Modelling & analysis of Micre-grids with multipls DGs. Micro-grids with power electronic interfacing units.

U2
Planning of DGs. Sitting and sizing of DGs opiimal jile-arent of DG sources in distribution systems. Grid integration

of DGs Different types of interlaces, Inverter based s and rotating machine based interfaces. Aggregation of
multiple DG units.

Uiin-3
Technical impacts of DGs. Transmission systams Distribution Systems De-Regulation Impact of DGs upon protective

relaying. Impact of DGs upon ftransient and dynamic stebility of existing distribution systems, Steady-state and
Dynamic analysis...

R4

Economic and conlrei aspects of DGs Market facts lssues and challenges Limitations of DGs, Voltage control
techniques. Reactive pewer conteol, Harmonics Pewar qualily issues, Reliability of DG based systems.

Sugygested reading:
1. H. Lee Willis, Wallei G. Scctt, “Distributad Prvss Uenaration - Planning and Evaluation”, Marcel Decker
Press.

2. M Godoy Simoes, Feliz A Farret, “Renswabe Snergy Systems - Desigr and Analysis with Induction
Generators”, CRC nress.

3. Stuart Borlase. 'Smart Grid: Infrastruciure Techantogy Solutions” CRC Press



MTEL-203 _ ADVANCED ELECTRI" DRIVES & CONTROL

Lecture Tutoriat ‘ Practical | Crait | Major Test | Minor Test | Total [ Time(Hrs)

3 L0 F 0 Eolms g e | a1 00 3

Program | The main objective of the course is to impart ine siudents with the knowks <Ige of electric drives &

Objective ; control in electric system.
(PO) |

Course Outcomes (CO}

After completion of cuurse students will be able to

CcO1 To study basic electiic drives, typas of io A0S, rlaa ses of motor duty.
co2 To study different types of DC drives. stability analysis, modern control techniques.
co3 To study mathematical modeliing of induciion moior drives, introduction to Cyclo-converter fed
induction motor drive. _ L
Co4 To stuuy_d_uffe_ren _ypes of oyr:gggmw motor dnv 2s used in mills.
WNIT

Introduction: Definition, Part of the lectric drive, Tynas of Innds, steady state & transient stability of Drive, state of
art of power electronics and drives, thermal model of mator far heating and cooling, clesses of motor duty,
determination of motor rating.

UMIT 2
D.C. Drives: Review of braking and speed control of 0).2. mators, multi-quadrant operation, loss minimization in
adjustable speed drives. Mathematical modelling of de crives, statility analysis, modern control techniques: variable
structure, adaptive control, Chopper-Controlled DC Drivie:

UNIT 3
Induction motor drives: Review of braking and spized control ¢f induciion motors, constant VIF, constant air gap
flux, controlled voltage, controlled current and controlled stip oneration. Mathematical modelling of induction motor
drives, transient response and stabiiity analysis Introduction to Cyelo-converter fed induction motor drive. Pulse
Width Modulation for Electric Power Converters

UNIT 4
Synchronous motor drives: Adjustable frequency cperation, voltage fed drive, current fed self-controlled drive.
Application of electric drives in steel mills, paper mills {extile rmilis sind machine tools ele. A. C. motor drives in
transportation system and traction. ’

References:

1. Dubey G K, “Fundamentals of Electrical Drives”, Narcsa Fublishing House, New Delhi.

2. S K Pillai, “A First Course on Electrical Drives”, New Age International (P) Lid., New Dethi.

3. Krighan R, “Electric Motor Drives: Modeling Analysis anc Controt”, PHIEPvt Ltd. New Dethi-2001.

4. Bose B K, “Power Electronics and Variable Frequency Drives: [echnology and Applications”, IEEE Press, 1997.

5. Bose B K, "Modern Power Electronics and AC Drives”, Pearson Educational. Delhi,



MTEL-205 Power ! S-Mé}n Restructuring & Deregulation

Lecture | Tutorial | Practical | Credit | Major Test | Minor Test | Total | Time(Hrs)
3 0 | 0 3 60 40 100 3 Hrs.

Program | The main objective of the coutse is to impart the students with the knowledge of restructuring and
Objective | deregulation.
(PO)

Course Outcomes (CO)

After completton of course students will be zble to

Co1 | To impart knowledge atiout restuciuiing aiid its various issLas related to it
€02 . To acauaint students with the (=reguhton und n.arketmodels I
COo3 To imperl knowledge to students about transmission pricing.
CO4 To I¢t student understand i delait anoui congestion management and experiences of various
nations.
Uiz

Introdustion: Basic concapt and cefinificns, privaloation, restruciudng, fransmission open access, wheeling,
dereguiation, components of derogutated sysian, miv antagas of coirpetitive systemn.
Power System Restruciuring: An overview of the resvastured power system, Difference hetween integrated power
system and restructured power system, Explanatim with suitable practical examples.

Ugit-2
Dereguiation of Power Szctor: Separation of owner ship and operation, Deregulated models, pool model, pool and
bilateral trades mode!, multilaterai trade rrods.
Competitive electriciy markel: Independent Syster Gpurator activities in pool market, Whoiesale electricity market
characteristics, cenlrai auction, single auchon povier pocl, double auction power pool, market clearing and pricing,
Market Power and ifs iviligation Technigues, Bilateral adi g, Anciiialy services.

Unit-2
Transmission Pricing: Marginal pricing of Electricity, nocal pricing, zonal pricing, embedded cost, Postage stamp
metricd, Contract Faih method, Boundary e miathod  NiW-mile inethod, MVA-mile method, Comparison of
different methods.

i
Congestion Managern2nit: Congestiors managemieni i normal operation, explanation with suitable example, total

transfer capability (TTC), Available transfer capabiily (A1C), Different Experiences in deregulation: England and
Wales, Norway, China, California, New Zealand and Incian power system.

Suggested Books:

1.Loilei L.ai, "Power Syslery Resiructuring ard Deregutation”, Johr Wiley & Sons Ltd.

2.K Bheattacharya, Mt T Bellen and J € Deodder, ™ Go2eation of Restructured Power Systems”, Kluwer
Academic Publishers.

3.Lomin Pnilipson aiud i+ Lee Willis, “Understencing glzclic utilties and Deregulation”, Marcel Dekker Inc,
New York.

4.Yong-Hua Song, Xi-Fan Wang, “Opsration ¢f mziket-orieried power systems” ,Springer, Germany.



MTOE-201 | _-_ Business Analytics syt

Lecture |1 [ Practical | Credit  ajoy Test | Minor Test I Total | Time

3 6 | 0 | 3 5 | a4 | 100 |3Hrs.

Program  [The main objective of this cours is ta give (e student a comprehensive understanding of
Objective (PO) pusiness analytics methods.

Course ( O_uicc»m (CCs)

Co1 Able to have kn knowledge of various business ané/ys:s (ec hmque*-
CO2  |Leam the requirement specification and transforming the requirement into different
maodels. B
€03 [eamthe :eqmn ment rrmrw alion and r anagmn requ/remnrfasseste —
| €04 [leam the Recent Trends in Emaedtiad and collaborative business
Unit 1 A

Business Analysis: Overview of Business Analysis, Overview of Requirements. Role of the Business
Analyst.

Stakeholders: the project team, management, and ti:a front line, Handling, Stakeholder Conflicts.
Life Cycles: Systems Development Life Cycles, Projact Life Cyclas, Product Life Cycles, Requirement Life
Cycles.

Unit 2

Forming Requirements: Overview of Requiremerts Atfributes of Good Requirements, Types of
Requirements, Requirement Sources, Gathering Recuiraments frorm Stakeholders, Common Requirements
Documents.

Transforming Requirements: Stakeholder Needs Analysis, Decomposition Analysis, Additive/Subtractive
Analysis, Gap Analysis, Notations (LML & BPMMN), Flowcharts, Swim Lane Flowcharts, Entity-Relationship
Diagrams, State-Transition Diagrams, Data low Diagrams, Use Case Modeling, Business Process
Modeling

Uit 3
Finalizing Requirements: Presenting Requirements, Socializing Requirements and Gaining Acceptance,
Prioritizing Requirements.
Managing Requirements Assets: Change Controi, Requirements Tools

Uit 4 X
Recent Trends in: Embedded and collaborative iusinass intelligence, Visual data recovery, Data
Storytelling and Data Journalism.

References:
il Business Analysis by James Cadle et al.
2. Project Management: The Managerial Process oy Erik Larson and, Clifford Gray



MIOE-203 | {adustrial Safety
Lecture | Tutorial | Practical | Credit | Major Test | MinorTest [ Total Time
3 0 0 | & 60 ‘I 40 100 3 Hrs.
Program  |Tc enable students to aware about the industrial safety.
Objective (PO)

~ Course Cutcomes (CO)

co1 \Undemtand the industriai safety.

CO2  /Analyze fundamental of maimenance engineering.
co3 Understand the wear and f‘OnOalOH and fault tracing.
Co4 Under hrandmr that when to ot periodic inceptions and app/y the preventing
N marntenance._____‘___“_“__ e N —y i |
Unit-1

Industrial safety: Accident, causes, types, resuit: anit control, mechanical and electrical hazards, types,
causes and preventiva meps/proowure, describe salient points o factories act 1948 for health and safety,
washrooms, drinking water layouts, light, cleanliness. fire, guarding, pressure vessels, etc, Safety color
codes. Fire preventiori and firefighting, equipmei and methods.

Fundamentals of maintenance engineering: Cefinitior. and aim of maintenance engineering, Primary and
secondary functions and responsibility of maintznance department, Types of maintenance, Types and
applications of tools used for maintenance, Maitenance cost & its relation with replacement economy,
Servics life of equipment,
i

Wear and Corrosion and theii prevertion. Wweal- types, causes, effects, wear reduction methods,
lubricants-types and appiications, Lubrication nethods, general sketch, working and applications, i. Screw
down grease cup, ii. Pressure grease qun, iii. Spiash lubrication, iv. Gravity lubrication, v. Wick feed
lubrication vi. Side' feed lubrication, vii. Riny icbncstion, Definition, principle and factors affecting the
corrosion, Types ¢ conosion, corrasion prevenuon methods.

iyt
Fault tracing: Fauit tracing-concept and imporiance, decision treeconcept, need and applications,
sequence of fauli finding activities, show as decicion tree, draw decision tree for problems in machine tools,
hydraulic, pneurnatic.automotive, thermal and eleciricat equipment’s like, 1. Any one machine tool, ii. Pump
iil. Air compressor, iv. Infernal compustion engive v Bofler, vi. Elecincal metors, Types of faults in machine
tools and their gene:a! causes.

Jnit-¢
Periodic and preventive maintanance: Perodic inspeciion-concept and need, degreasing, cleaning and
repairing schemes, overhauling of mecnanical comnonents, overhauling of electrical motor, common
troubles and remevies of electic moiar, repaii coriplexities and its use, definition, need, steps and
advantages of preveriive memtenance. Hsps/ mmduw- for periodic and preventive maintenance of: 1.
Machine tools, li. Fumps, iii. Al comiesson D ast generanng (DG) sets Program and schedule of
preventive maintenance of mechanical and electrical equipment, advantages of preventive maintenance.
Repair cycle concept and importance

Reference:

1. Maintenance Enginesring Handabank, nimms Morrow, Da information Services.
2. Maintenanc: Engineering, H. P, Garg, & Chaitu and Company.

3. Pump- hyuruanv Gotiressors, Audsls begie Rill Futication.

4 Foundaiion tngineering Handbear, Wintuko o, Hans, Shapman & Hal London.
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MTOE-205 = ___upat.f'a ions Research )
Lecture Tutor"ga_l__r Practical | Credit ' Mojor Test |  MinorTest | Total [ Time

3 0 0 3 en | 41 | 100 |3Hrs.
Program  (To enable students ‘o avare a23ul (e dynamic programming 1o solve problems of

Objective (PO) discreet and continuous variables ar:d model the real world problem and simulate it.

~ Course Outcomies (CD)

co1 Students should able to abply the o mamic proaramiming to solve problems of discreet

and continuous variables.

Cco2 Students should able to apply the con: ept of non-linear progrmhmmq

CO3 | Students should abhn to carry out sensitivity cmalys:s e
cos Stuoc ni should able to ) moda ihe realf woAI I problem _and simulate it.
Ly 1

Optimization Techniques, Model Formulation, modeis, General LK Formulation, Simplex Techniques,
Sensitivity Analysis, inventory Control Models

Uniit »2
Formulation of a LPP - Graphical solution revised simplax mathod - duality theory - dual simplex method -
sensitivity analysis - parametric programming

Nonlinear programming problem - Kuhn-Tuckes ronditions min cost flow problem - max flow problem -
CPM/PERT

Units 3
Scheduling and sequencing - single server and multiple server models - deterministic inventory models -
Probabilistic inventory control models - Geometric Pragramming.

inis 4
Competitive Models, Single and Multi-charinel P:ableins, Sscuencing Models, Dynamic Programming,
Flow in Networks, Elementzry Graph Theory, Gaive Theory Simulation

References:

H.A. Taha, Operations Research, An Introcuction, PHI, 2008

H.M. Wagner, Principles of Operations Research, PHI, Dathi, 1982.

J.C. Pant, Introduction to Optimisation: Cperations Rzsearch, Jain Brothers, Delhi, 2008
Hitler Libermann Operations Research: McGraw Hil Pub. 2009

Pannerselvam, Operations Research: Prantic:: Hall ot India 2010

Harvey M Wagner, Principles of Operations Researcn: Prentice Hall of India 2010

oA wN e



MTOE-207 | ~ Cost Management of Enginearing Projects
Lecture | Tutorial | Practical | Credit [ Mejor Test | Minor Test | Total Time
3 o I o 7T % | 60 | 40 [ 100 3 Hrs.
Program [To enable studens to make awre about the cost management for the engineering
Objective (PO) project and apply cost models the 163! world projects.

_Course Qutcomes (CO)

co1 Students should able to' sam the st ategic cost m_a_na_qe'nenf 1rocess.
__(_3_(?3____ i ‘nrudcﬂnf:sﬁould able _rn u,pm, o1 prossct and _prc_;e_ct leamtypes
CO3 Students should able@_ carry ot Lot Rehavior and Profit Planning analysis.
___C_04ﬁ S_z_uden! should able to leam the quanuz‘ahve technlques for cost management.
Unit-t

Introduction and Overview of the Strategic Cost Management Process Cost concepts in decision-making;
relevant cost, Differential cost, Incremeiral cosl ana Oppartunity cosl. Objeciives of a Costing System,
Inventory valuatior:; Creation of a Databese ler oparainnal control, Frovision of data for Decision-Making.
Pt
Project: meaning, Liiferent typss, why o marsge cost overruns centres, various stages of project
execution: conception to commissioning. Project execution as conglomeration of technical and
nontechnical activities. Detailed Engineering uctiviies. Fre project execution main clearances and
documents Project tzem: Role of each inembei Imporiance Project site: Data required with significance.
Project contracts. Types and contenls. Fiaiect axacibion Froject cost conroi. Bar charts and Network
diagram. Projact cornmigsioning: rechanicn ano pru
¥ Tl i
Cost dehavior and Frodit Planning Margina Cosiing; iisonction between Iviarginai Costing and Absorption
Costing; Break-even Analysis, Cost-Volurna-Proiii ~nalysis. Various decision-making problems. Standard
Costing and Veriarice Analysis. Pricing straicgies: Fareto Anaiysis, Target costing, Life Cycle Costing.
Costing of service secter. Juslin-ime appicact bldterial Requirsmeint Placning, FEnterprise Resource
Planning, Total Chiaiity Management aad themy o consiraints, Activity-Based Cost Management, Bench
Marking; Balenced Gcore Card and Value-Unein Analysis. Budgetaiy Control; Flexible Budgets;
Performance budgets: Zero-based huduets. Measucament of Divisional profitability pricing decisions
incluging transfer pricing.

R tie g

AT Lk
Quantitative tecnmaques for cost managemant, Livear Frogramming, PERT/CPM, Transportation problems,
Assigninent probiems, Simulaiion, Leaning Curve Thaay.

References:

1. Cost Accouwriting A T\/Mﬂmrlul r?w asts, Franves Rall of india, New Deiny

2. Charlas T, !-i'omuren d George Fostar, Afvanced Management Accounting

3. Robert S Kanlan Anthonv A Alkhison, Mear ,=!lilf:rlt & Cost Accounting

4. Ashish €. 2 L,».\hwyj, Fonciobes & Foacower of Cost Actaunting A. i, Wheelar publisher
5. N.D. Veiva Quantatve T.,..,l_nuu i saent Vala MeGraw Hill Sook Co. Lid.



MTOE-209 = c olnpos te Matenais e
Lecture | Tutorial | Practica! | Credit MinorTest [ Tofal Time
3 | 0 1 o |3 c;- . 100 3 Hrs.
Program To enable sludents to aware about ihs somposile materials and their propert/es
Objective (PO}| o
~ Course Ouicomes (CU)
CO1 [ Students should able to leam ihe Classification and characteristics of Composite
| Mmaterigls. o =T
| €02 | Students should able reinforcements Composite matenials.
€03 1'Shik nis should abie to carry out fhe srearalion of compound )
CO4 | Student should ible [0 o the 24/vsic of the composite matenals oy

LNIT-1;
INTRODUCTION: Définition — Classification and characteristics of Composite materials. Advantages and
application of composites. Functional requirements of reinforcement and matrix. Effect of relnforcement
(size, shape, distribution, volume fraction) on overal Lomposu@ performance,
REINFORCEMENTS: Preparation-layup, curing, procerties and applications of glass fibers, carbon fibers,
Kevlar fibers and Boron fibers. Properties and apofinstions of wiiskers, particle reinforcements. Mechanical
Behavior of composites: Rule of mixtures, Inversa rule of mixtures. lso-strain and Iso-stress conditions.

UNIT - 2
Manufacturing of Metal Matrix Composites; Casting ~ Solid State diffusion fechnique, Cladding - Hot
isostatic pressing. Properties and applications. Marw.faciuring of Ceramic Matrix Composites: Liquid Metal
Infiltration - Liquid phase sintering. Manufacturing of Tarbon - Carbon compusites: Knitting, Braiding,
Weaving. Properties and applications.

UNiT-3
Manufacturing of Polymer Matrix Composites: Freparation of Moulding compounds and prepregs — hand
layup method — Autoclave method ~ Filamen! winding method — Compression moulding — Reaction
injection moulding. Properties and applications.

UNIT ~ 4
Strength: Laminar Fa;lure Criteria-strength ratio, mzximum stress criteria, maximum strain criteria,
interacting failure criteria, hygrotharmal faillura. Laminate first play failure-insight strength, Laminate
strength-ply discount truncated maximum strein critedon; strength design using caplet plots; stress
concentrations.

TEXT BOOKS: :

1. Material Science and Technology - Voi 12 - Ccinposites by R.W.Cahn - VCH, West Germany.
2. Materials Science and Engineering, An intreduction. WD Callister, Jr., Adapted by R,

3. Balasubramaniam, John Wiley & Sons, MY, indian edition, 2007.

References:

1. Hand Book of Composite Materials-ed-Lubin.

2 Composite Materials — K.K.Chawla.

3. Composite Materials Science and Applications — Deborah D.L. Chung.

4 Composite Materials Design and Applicaticns ~ Danial Gay, Suong V. Hea, and Stephen W. Tasi.



MTOE-211 | asieto Energy
Lecture Tutonal PrautmaH Credit | #ajor Test | Mlnorle_si m Total Time
3 10 [ o [ 8 ] 60

40 100 3 Hrs.

Program  |To enable students to aware about the generation of energy from the waste.
Objective (PO}

Course Cutzomes (CO)

Lo (‘01 = ' Studer’ts - should able to leam flis Ls\ssmqatron of waste as a fue/_
CO2 T . Students should able to le 2al] tin M muracture of charcoal,
[ co3 atua’ents should able to carry out the ’iewgnmg of gasn‘le:s and | blomass stoves.

co4 Student should able to learn the: £ Eiogas plant technology

Unit-1
Introduction to Energy from Waste: Classification nf waste as fuel - Agro based, Forest residue, Industrial
waste - MSW -- Conversion devices - incineratars, gasifiere, digestors

Biomass Pyrolysis: Fyrolysis — Types, siow fzst -~ hlanufacture of charcoal - Methods - Yields and
application ~ Manufacture of pyrolytic cils and nasies, vieids and anplications.

N THIEY:
Biomass Gasification: (asifiers - Fixed ted sywgir - Downdraft and updraft gasifiers — Fluidized bed
gasifiers — Design, consiruction and operz: mn - Uaaker burnet arrangement for thermal heating ~ Gasifier
engine arrangement aid electrical power - Eguilihviigm and kinetic consideration in gasifier operation.

Wi
Biomass Combustion: Biomass stoves - Improved chullahs, types, some exotic designs, Fixed bed
combustors, Types, inclined grate combustors, riwaized bed combustors, Design, construction and
operation - Qperalion of ait the above bicirass cambastors,

At
Biogas: Properties of biogas (Caladiiic vatie ann cumpasition) - Biogas plant lechaology and status - Bio
energy system - Dasign and construciing sesluras - isiomass resources and their classification - Biomass
conversion processes - Thermo chemical conversion - Direct combustion - biomass gasification - pyrolysis
and liquefaction - biochemical conversion - anaeiobic digestion - Types of biogas Plants — Applications -
Alcohol production frora hiomass - Bie diesel pioduciicn - Urban weste to energy conversion - Biomass
energy programrae i1 india.

References:

1. Non Converiional krergy, Desal, Ashor " Wiey Easteri Lid,, 1990

2. Biogas Tecimnology - A Practicar band Gook - Knandalwal, K. C. and Mahdi, S. S., Vol. 1 & |1, Tata
McGraw Hill Publishing Co. Lid., 1983

3. Fooq, Fead arid Fuel frain Bicmass, Chane, +. 5., 1BH Fublishing Ge. Fvt. Lid., 1931,

4, Biornass Converzion and Techncugy, G, Y. VeereKo-Brobby and E. B. Hagan, John Wiley & Sons,

1996.



L) o

| Lecture | Tutorial | Practical | Crecit | .hu. [ M narTesyt K;T_-ptal Time
2 ¢ o [ o | : 100 | 100 3 Hrs.
Program  |Sfudent will able to understand thi: basic rules of research paper writing.
| Objective (PO)
~ Course 0 Ou‘cwrsw @©e -
Cco1 “Understand that how fo imoreve your witing skills and level of readability
€02 | Learn about what fo write in eazh .ect/on
co3 Understand the skills needed when w'_"--r a itie _
co4 Ensure the good qualily of paper a' ve firsi-ime submission

MTAD'1D1 I : i E[“gh@”“ ‘ O ”‘ﬁs nare Q" r i' 1 .,

ik
Planning and Preparation, Word Order, Breakinu up long sentences, Structuring Paragraphs and
Sentences, Being Concise and Removing Redundanuy, Avaiding Ambiguily and Vaguzness

Hrit 2
Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, Paraphrasing and
Plagiarism, Sections of a Paper, Abstracts. Introducticn

Unit &
Review of the Literature Methods, Results. Disussion, Conclusions, the Final Check. key skills are
needed when writing a Title, key skills are necced when vriting an Abstract, key skills are needed when
writing an Introduction, skills needed when writing & Review of the LLiterature,

Unit 4
Skills are needed when writing the Methods, skiils neaded when writing the Results, skills are needed
when writing the Discussion, skills are needed wer writing the Conclusions Useful phrases, how to ensure
paper is as good as it could possibly be the first time submission.

References:

Goldbort R (2006) Writing for Science, Yale University Press (available on Google Books)

Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press
Highman N (1998), Hlandbook of Writing for the Mathematical Seiences, SIAM. Highman’sbook.
Adrian Wallwork, English for Writing Research Papers, Springar New York Dordrecht
Heidelberg London, 2011



MTAD-103 risaster Manegemem
Lecture | Tutorial | Practical | Greuit | Major Test | Minor Test | Total Time
2 | o0 o | o | - 100 | 3 Hrs.
Program  |[Develop an understanding of disasier risk reduction and manage%ﬁt

Objective (PO) |

“Cours e_Ouh.omv CO)

COo1 Ime to demonstrate a critical . ndlerstanding of key concepts in disaster risk reduction
P .and humanitarian response.
CO2  [(Critically evaluate disaster risk recuction and humanitarian response policy and practice
iy from muftiple perspective:
€03 | Develt np_é_h"undeﬁtdnqu of stendards of humanitarian response and practical relevance
in specific fypes of disasters anc' contlict situations.
CO04 | critically understand the strengths and weaknesses of disaster management

approaches, planning and progracvaing iv dificrent countries, particularly their
thome countiy ot the courdrios they wvk in

Uit 1
Disaster: Definition, Factors and Signiicencs; Differznce nelween Hazard and Disaster; Natural and
Manmade Disasters: Difference, Mature, Types and Magnitude.

Bl 2
Repercussions of Disasters and Hazards: <conomic Damage, Loss of Human and Animal Life, Destruction
of Ecosystem. Natural Disasters: Eanthiguakes, Voicenisms, Cyclones, Tsunamis, Floods, Droughts And
Famines, Landslides And Avalanches, Man mzﬂe disaster: Nuclear Reactor Meltdown, Industrial
Accidents, Qil Slicks And Spills. Cutheaks Oi discasze And Epidernics, War And Conflicts.

thniv 3
Study Of Seismic Zones; Areas Frone Te Flocds s troughts, Landslides And Avalanches; Areas Prone
To Cyclonic And Coastal Hazaras With Speciai Reference To Tsunami; Post-Disaster Diseases And
Epidemics Preparedniess: Moniloring (1 7 ienemena Tiggering A Disaster Or Hazard; Evaluation Of Risk:
Appiication Of Rerote Sensing, Dalta Frons wisteorological And Other Agencies, Media Reports:
Governmental And Comimunity Preparadness. y
Wit 4
Disaster Risk: Concept and Elemenls, Disaster <54 Reduction, Global and National Disaster Risk
Situation. Techniques of Risk Assessment, Gubar Co-Cperadon in Risk Assessment and Warning,
People's Paricipation mn Risk Assessmert, Strawgies for Survival. Meaning, Concept and Strategies of
Disaster Mitipation, Emerging Trerids in iMitigaticr. Sauctural Mitigation and ivon-Structural Mitigation,
Programs Of iJisaster Mitigation i Indiz

References:

1. R. Nishith, sirigh Ah, Disaster Menacensint in india: Perspectives, issues and strategies “New
Royal book Gompany.

2. Sahni, FardeepizlAl (Eds.)) Disestsr dlibamon Experiences And Refisctions”, Prentice Hall Of
India, NuwD il

3. Goai . L., Lisaster Acmincretion Are Vianagement Text And Case Studies”,Deep &Deep

Pubiication vl Lid., New Deili,



MTAD-105 | ~ Sangkrit 1ov Teshnicat Knowledge

Lecture | Tuterial| Practical | Credit | ticior Test | MinorTest |  Total

Time

2 [ 6 | 0 10 | 100 | 100

Objective (PO) liieratiire about science & technoly:
will help to develop logic in siugents
Course Duie umes, ['L,C-_]

Program  Studenis will be able to Understanding hasic Sanskrit language and Ancient Sanskrit
o, r can he understood and Being a logical language

3 Hrs.

| enthancing the mernory power o
COo4 The engineering schole:s equinpza witli ¢ nskail will he able (o expfore the
huge knowledge from ancient iileralure

Linit 1
Alphabets in Sanskrit, Fast/Present/ruture Tense, Simple Sentences.

a2
Order, Introduction of roots, Techrical informanon ahout Sanskrit Literature

Rindt -3
Technical concepts of Engineering: Electrical Mechanica!

Unit m-d
Technical concepts of “nginesring: Archilectyrs, Matiwis

References

1. “Abhyaspustakam” - Dr.Vishwas, Samskrils-Bharli Publication, New Delhii

2. “Teach Yourseif Sanskrit” Prathama Owesksha-VempatiKutumbshastr, Rashtriya
Sansthanam, New Delhi Publication

3. ‘India’s Glorious Scientific Tradition” Surasi: Scii; Doee hooks (P) Ltd., New Delhi.

co1 [To gr.r a workmg knowledge in m 45 m.)u_s_ Sanskrit, the scien éuenftf;c Ianguage in the world
CO2 | Learning of Sanskrit to imorove brewn functioning
Co3 Loarr ing of Sanskiil to develop the logic in mathematics, science & other subjects

Sanskrit



MTAD-107 | ~ Value Education
Lecture | Tutorial | Practical | Credii [ Major Test _
2 0 0 | 0 W . 100 | 100 3 Hrs.
Program  |Understand value of education and' self- development, Imbibe good values in students
Objective (PO) [and Let the should know abaul the importance of character

Minor Test l Total Time

B Céﬂrﬁéeﬁ@aiﬁfzo;ﬁés {55_;___ i
Cco1 Knowledge of self-development

CO2  [Learn theimporiance of Human vaiuss

| co3 _ Developing the overail persorality i
004_ _ _L'Kn_o_w gboy_{ _tlzg in_vp_r_,»nance of chzu_‘a_c‘t‘er_

Hnit 1 :
Valuss and self-development -Social values ani! adividual attitudes. Work ethics, Indian vision of
humanism. Morai and non- mora! vaiuetion. Standaras and principles. Valie judgements.

Unit 2
Importance of cultivation of values. Sense of duty. Devction, Self-reliance. Confidence, Concentration.
Truthfulness, Cleanliness. Honesty, Humanily Fower of faith, National Unity. Patriotism.Love for
nature,Discipline

i 3
Personality and Behavior Development - Soul and Scientific attitude. Positive Thinking. Integrity and
discipline. Punctuality, Love and Kindness. Avow fault Thinking. Free from anger, Dignity of labour.
Universal brotherhood and reiigious toleranca. True fiiendship. Happiness Vs suffering, love for truth.
Aware of self-destructive habits. Associaiicn and U any sration. Doing best for savir.g nature

Ul 4
Character and Cornpetence ~Holv books vs Blind faiin. Self-management and Good health. Science of
reincarnaton. Equanty, Nonvicience, Hurniily, =ole of Ywomen. All religions and same message. Mind your
Mind, Self-coritroi. Horesty, Studying eflesiively

References
" 1.Chakroborty, S.X. "Values and Ethics for orgarizations Theory and practice”, Oxford University
Press, New Delhi



MTAD-102 | ____ Constitutic ¢! Indfa -
Lecture | Tutcria! ‘F_?ff_a_(;tica! Credit | Major Test | Minor Test |  Total | Time |
2 o e [ o i - | 100 | 100 |3Hrs.
Program  /ndersland the premises informing the twin themes of liberty and freedom from a civil
Objective (PO) riufils perspective and to address il:e growth of Indian opinion regarding modern Indian
ir':;.-'e""f-r.m " constitutional rofe and enitferi=nt to civil and sconoinic rights as well as thel
_ {merence of nationhood in e early sears of indian nationalism. i
Course Outcomes (CO)
| CO1 [Discwss the growth of the demand tor ivil righis in India for the bulk of Indians before the
amvel of Gandhi m fndian polil::
[ C02  |Discuss the intellectual crigins of the framework of argument that informed the
conceplualization of social reforms 'mdmg to revolution in India.
CO3  |liscuss the circumstances surmunding the foundation of the Cor wgress Socialist Party |
LSP] under the leadership of Jawakar'ai Nehru and the eventual failure of the proposal
of diieat elzalions through adult sufzage in the Indian Gonslitiutior.
CO4  Discuss the passage of the Hindu Ced= Bill of 1956, N
Uniti

History of Making of the Indian Constitution: History, Drafting Committee, (Composition & Working)
Philosophy of the Indian Consttution: Preamble Salient Features

Unit 2
Contours of Constitutional Rights & Duties: Furdamental Rights , Right to Equality , Right to Freedom ,
Right against Exploitation , Right to Freedom of Keiigion, Cultural and Educational Rights , Right to
Constitutional Remedies , Directive Principles o7 State Policy , Fundamental Duties.

Organs of Governance: Parliament, Composition, Clualifications and Disqualifications, Powers and
Functions, Executive , President. Governor , Counzt of Ministers, Judiciary, Appointment and Transfer of
Judges, Qualifications. Powers and Furictions

Unit 3
Local Administration: District's Administration head: Role and Importance, Municipalities: Introduction,
Mayor and role of Elected Representative CEO of Municipal Corporation, Panchayati raj: Introduction, PRI:
ZilaPanchayat, Elected officials and their roles, CEQ ZilaPanchayat: Position and role. Block level:
Organizational Hierarchy (Different departments), \/n!jqe level: Role of Elected and Appointed officials,
Importance of grass root democracy

Ur't‘tﬂ
Election Commission: Election Commission: Fols end Finctioning. Chief Election Commissioner and
Election Commissioners. State Election Cemriission: Fole and Functioning. Institute and Bodies for the
welfare of SC/ST/OBC and women.

References

1 The Constitution of India, 1950 (Bare Act), Government Pubiication.

2 Dr. S. N. Busi, Dr. B. R. Ambedkar framing of Irdian Constitution, 1st Edition, 2015.
3. M. P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014,

4 D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.



W

MTAD-104 |  Padagoyy Studies
Lecture -__:_‘_fu't'orna Pr_actt_cal wedli ~ Migjor Test | MinorTest |  Total Time

2 0 | o0 100 | 100 3 Hrs.
Program Review emtmg ewdenre on the 'rov:ow topic to inform programme design and policy
Objective (PO)| making undertaken by the DFID, other agencies and researchers and Identify critical
evidence gaps to guide the development.

Course Outcomes ( "0)

[ CO1 Whal pedagogical practicess ais being used by teachers in formal and  informa
C.‘a I$r00MmS in developing countries?
€02  What is the evidence cn the effectiveness of these pedagogical practices, in whal
'c:ondmons and with what pogulation of iearners?
€03  'How can teacher education (curricuium and practicum) and lhe school curriculum and

Quidance matorials best suppurt eficctive pedagogy?

COo4 'Whar is the lmportanco Q! idgnbiyiniy e earch gaps?
R T
Introduction and Methodology: Aims and rationale, Policy background, Conceptual framework and
terminclogy , Theciies of learning, Currgulum, Yeasher education., Concepiwval framework, Research
questions. Overview of methedology and Searching. “hemalic overview: Pedagogical practices are being
used by teachers in forma! and informal classrooms in developing countries. , Curriculum, Teacher
education.

AT
Evidence on the efiectiveness of pedayegical nraclices, Methodology for the in depth stage: quality
assessment of inciudad studies. How can tescher ecucation (curriculum and practicum) and the school
curricuium and suidance materials best support effactive pedagogy? Trheory ot change. Strength and
nature of the body of evidence 1or effeciive pecagogical practices. Pedagogic theory and pedagogical
approaches. Teachers' attitudes and beliels and Padagogic srateqies.

Linit 3
Professional development: alignment with ciassicorn siactices and fotiow-up support, Peer support from
the head teacher and the cormaunity. Curricdusti ane assessment, Barriers to ‘earning: limited resources
and iarge class sizes,

Dt 4
Research gaps and future directions: Research disign, Contexts , Pedagogy, Teacher education
Curriculum and assessment, Dissemination and ressaien impact,

References

Ackers J, Hardaizr (2001 Classroon intaraction o Venyan priniary schools, Compare, 31 (2): 245-261.
Agrawal M (2004) Curricular reform in scheois: The impertance of evaluation, Journal of Curriculum
Studies, 36 (3): 361-379.

Akyeampong K (20C3) Teachel '&mining it Ghane - oss it count? Multi-site eacher education research
project (MUSTER) countiy report 1. Londor: DRI

Akyeampong K, Lussier K, Piyor J, Wastbreaok J 12015) Improving ieaching and learning of basic maths
and reacing in Africa: Does tescher preparation ccunly International Journal Educitional Development, 33
(3). 272-282.

Alexander RJ (2001) Culture anel padageay: niem-tizoal comparisons in primary education. Oxford and
Boston: Elackwe!.

Chavan M (2003) Reed india: A pass scale, =oid ecming to read’ campaign.



MTAD-106 | Stress Management by Yoga
Lecture | Tutorial | Practical | Credit | \lijor Test | MinorTest |  Total | Time
2 o [ o | o | - | 10 | 100 [3Hrs.
Program  [To achieve overall health of body and mind and to overcome stress

Objective (PO)

. CourseOulcomes(CO) .
co1 Develop healthy mind in a healthy £ody thus improving social health.
Cco2 Improve efficiency

€03 | Learnthe Yoy asan S I
|04 | Leam the pranayania_ el
Unit - 1
Definitions of Eight parts of yog (Ashtanga).
{Init- 2

Yam and Niyam, Do’s and Don't's in life; Ahinsz, saiva, astheya, bramhacharya and aparigraha; Shaucha,
santosh, tapa, swadhyay, ishwarpranidhan. : ,

Unit- 3
Asan and Pranayam, Various yog poses and their benefits for mind & body,
Unit- 4
Regularization of breathing techniques and its efiects-Types of pranayam.
References
1. ‘Yogic Asanas for Group Tarining-Part-I" :Janardan Swami Yogabhyasi Mandal, Nagpur -

2. “Rajayoga or conquering the Internal Nature’ by Swami Vivekananda, AdvaitaAshrama (Publication
Department), Kolkata



| MTAD-108 | _I{e_fsc;ljalit_y_ Devzlopment frough Life Enligntenment Skills
Lecture TTutoriall Practical | Credit | Major 1est ~ Minor Test '] ~ Total Time
0 ‘ 0 | - 100 . 100 3 Hrs.

| -

|
P_@_raﬁ . ‘ To Iéam to achieve the highest goal happily
Objective (PO) | To become a person wilh stablz mird, pleasing personality and determination
To awaken wisdom in students _
Couirse Dutcones (C0)

_C_Q1___ ___Sim:‘. nls become aware aboirt It S :",'

Co2 | Studer ts will lear 7 hu'-; 0 ,‘.IJ-".'J". 1 s th‘ui“ na day 1o day wwk

C03 Uﬂf' qugﬂl';f ”_]l. & ?I 1‘)' itfding ¢ con ul_.! - .

C04 '\Ifmuf twill leam mm f becom» roie model for the socia f\f ; ’
Uinit -1

Neetisatakam-Holistic development ¢f ocrecnalit"' Verses: 19, 70, 21, 22 (wisdom); Verses: 29, 31, 32
(pride & heroism); Verses: 26, 28, G2, 65 (aitiz); Vars us: 52, 53, 59 (dar's); Verses: 71,73, 75, 78 (do’s).

Unit-- 2 :
Approach 10 day to ';‘9'»' work and fuies; E'fn‘ilmd ‘Sh-’.t swad Caeta; Chapter-2: Verses: 41, 47, 48; Chapter-
3: Verses: 13, 21, 27, 35; Cnapter-8: Verses & 00, 17 23, 38 Chaple-18: Verazs: 45, 46, 48.

s b %

Uit~ 3

Statenments o basic knowiedge; Shrimad Bhagyad Szeta; Chaoter-2; Vatses: 56, 62, 68; Chapter-12:
Verses: 13, i4, 15, 13, 17, 16.

Lt -4
Personaiity of Role rouel; Shiimad Bhagwead Geela: Chapler-Z: Verses: |7, Chapter-3: Verses: 36, 37, 42:
Chapter-4: Verses: 18, 38, 39; Chapter-18- Verses: 37 38, 62.

References:
1. Srimad Bhagavad Gita, Swami %v-mmpar.anm Advaita Ashram (Publication Department), Kolkata.
2. Bhartrihari's Triee Satakam (Nit-siirgar-sehugya), P Copinath, Rashtriya Sanskrit Sansthanam,
New Delnil,



co1 | Akility to syrthesize knowledge 2l skills previously gained and appiied to an in depth study and
| exacytion of new technical nrob|
Capaole o) QreIPc* from d'ufmerﬂ rrethado .m;trk methods and forms of analysis to produce a

cOd Lifif]

Syllabus Contents:

The dissertation / project topic should be selected / chosen to ensure the satisfaction of the urgent rieed to establish
a direct link betwaen education, national devalopiment and preductivity and thus reduce the gap between the world of
work and the world of study. The dissertation shouic have the following:

Relevance to social neads of society

Relevance to valua adiiton fo existing feoifiting in the insiitute

Relevance to industry need

Problems of national irportance

Research and development in varinus demain

The student should complata the fallewing:
Literature survey Problem Natinitior
Motivation for study and Objectives
Preliminary dasign [ faneihility / modul=e cppraaches
Implementation and Verdnation
Report and presentation
The dissertation part- Ii is basad on a renart prepared by the studants on digsertation afiettad to them, it may be
based on:
Experimental verification / Proof of roncent
The viva-voce: evamination wilt he based o he above raoort and work.

Guidelines for Dissertation Part - Fand Digsmifation 224 -

As per the AICTE direstives, the dissertatior 1e & vearnn aotvit | to be caried ot and evaluated in two parts i.e.
Part- I: July to December and Pzrt-- Il Januzry to June.

The dissertation may be carriad out prefershly in-house fe. department’s laborstorias and canters OR in industry
allotted through department's T & P coordinator.

After multiple inferactiors with quide and based on camnrghenzive literature survey, the stident shall idantify the
domain and define dissertation objectivss,

The re forredl' ralure should p-oerably inclede IEEEAETAZTESS: rinaer/Sc'ance Direr ' CV o mole in tha areas of
Ctgm; uting Engincaring and otrer ralrted deriv b cror of Indusiry spoooored pooscle, the relevant
application notes white papers produst cataloguer eaceid be .'s-i'f:"rc-\d and reporied. .

Student is expected tc detall out svecifications, matindeiogy reesucas reqived, cidinal issues involved in design
and implementation and phase wise wark distriby o, m :';Lr tit the nropesal within a month from the date of
registration.

Part~ deliverablas: A cocument report comprising of swmary of literatura sisvey, detailed chjectivas, project
specifications, paper, proof of concepl/functionality, ar: resules, and record of continuous progress.

Par-l evaluation: A commitlee comprsing of windes  of respective  spacielization shall assess the
progress/performance of the student hesed on terert, arocedatior and @ & A In case of unsatisfactory
performance, committze may recormend repeating (1e Partd work.

During Part- |I, student is expected to exert on deson, deveiopment and testing of the provosed work as per the
schedule. Accomplished results/contributionsfinnovations should b published in terms of research papers in reputed
journals and reviewed focused conferences OR IP/Patents.

Part-l deliverables: A dissertation report as per the specified format, developed system in the form of hardware
and/or software, and recoid of continuous prograss.

Part-ll evaluation: Guide along with appointed external exeminer shall assess the pregressiperformance of the
student based on report. presentation and Q & A, In case of ursiiisfactory ger'srmance, cormmittee may recommend
for extension or repeating the Part-l work.




