FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus -Dated 16" and 17" April 2010

SCHEME OF TEACHING & EXAMINATION

ELECTRICAL AND ELECTRONICS ENGINEERING

Il SEMESTER

Teaching hours/weel Examination
Subject Title Teaching Duration Marks
Code Dept. Theory | Practical | in hours Theory/ | Total
LA .
Practical | Marks
10MAT31 | Engineering Mat 04 - 03 25 100 125
Mathematics - IlI
10ES32 | Analog Electronic @ 04 ; 03 25 100 125
Circuits
10ES33 Logic Design @ 04 - 03 25 100 125
10ES34 | Network Analysis @ 04 - 03 25 100 125
Electrical and E&EE
10EE35 | Electronic 04 - 03 25 100 125
Measurements
And Instrumentation
10EE36 | Electric Power E&EE 04 : 03 25 100 125
Generation
10ESL37 | Analog Electronics @ . 03 03 |25| 0 75
10ESL38 | Logic Design Lab @ - 03 03 25 50 75
Total 24 06 24 200 700 900

Note : @ indicates concerned discipline. ES (for theory&L (for Lab) in the subject code
indicates that the subject is common to electacal electronics stream consisting of
EE/EC/IT/TC/ML/BM branches of engineering. EE inaties, subjects specific to E & EE branch

only.




FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus - Dat ed 16" and 17" April

2010
IV SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
Subject Teaching Teaching hours/wee Examination
Title . Marks
Code Dept. Theory | Practical Duration Theory/ Total
in hours | 1. A Practical Marks
10MAT 41 | Shgneerng Mat 04 - 03 | 25 100 125
10ES42 | Microcontrollers @ 04 - 03 25 100 125
10ES43 | Control Systems @ 04 - 03 25 100 125
10EE44 | Field Theory E&EE 04 - 03 25 100 125
10EE45 | Power Electronics E&EE 04 - 03 25 100 125
10EE46 | Transformers and E&EE 04 - 03 25 100 125
Induction Machines
10ESL47 | Microcontrollers Lab @ - 03 03 25 50 75
10EEL48 | Power Electronics Lab| E&EE - 03 03 25 50 75
Total 24 06 24 200 700 900

Note : @ indicates concerned discipline. ES ( for the@\BSL ( for Lab) in the subject code indicates

that the subject is common to Electrical and Etedts stream consisting of EE/EC/IT/TC/ML/BM
branches of engineering. EE indicates, subjectsifip® E & EE branch only.




FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus - Dat ed 16" and 17" April

2010

V SEMESTER

ELECTRICAL AND ELECTRONICS ENGINEERING

Teaching Hrs /

Examination
sl. | Subject Teachi Week
' ubjec Title of the Subject eaching Duration Marks
No. Code Dept. .
Theory | Practical IA Theory / Total
(Hrs) Practical
01 | 10aLs1 |Managementand @ 4 - 3 25 | 100 | 125
Entrepreneurship
02 10EE52 | Signals and Systems E&EE 4 - 3 25 100 125
03 10EE53 | Transmission and Distribution E&EE 4 - 3 25 100 125
04 | 10EES4 | D-CMachines and Synchronouy pepp | 4 . 3 | 25| 100 | 125
Machines
05 10EE55 | Modern Control theory E&EE 4 - 3 25 100 125
06 10EE56 | Linear IC's and Applications E&EE 4 - 3 25 100 125
07 | 10EELS7 | Measurements and Circuit EQEE | - 3 3 |25| 50 | 75
Simulation Laboratory
08 10EEL58 Trans_formers and Induction EQEE i 3 3 o5 50 75
Machines Laboratory
Total 24 06 24 200 700 900

@- Any Engineering department or department of Bess study.




FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus - Dat ed 16" and 17" April

2010
VI SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
Teaching
Examination
Subject , . Teaching Hrs / Week
Code Title of the Subject Dept. Duration Marks
Theory | Practical Theory /
(Hrs) A Practical Total
Power System
1 10EE61 Analysis and Stability E&EE 4 - 3 25 100 125
2 10EE62 | Switchgear & Protection E&EE 4 - 3 25 100 125
3 10EE63 | Electrical Machine Design E&EE 4 - 3 25 100 125
4 10EE64 | Digital Signal Processing E&EE 4 - 3 25 100 125
5 10EE65 CA.ED (Computer Aided Electrical EQEE 1 3 3 o5 100 125
Drawing)
6 10EE66X | Elective-1 (Group A) E&EE 4 - 3 25 100 125
7 10EEL67 D.C. Machmes and Synchronods EQEE i 3 3 o5 50 75
Machines Laboratory
8 10EEL68 | Control Systems Laboratory E&EE - 3 3 25 50 75
Total 21 09 24 200 700 900
Elective-l (Group A)
10EE661- Operation Research 10EE664 - Object @ted Programming using C++
10EE662 - Advanced Power Electronics 10EE665 - Embedded Systems

10EE663 — Fuzzy Logic 10EE666 — ElemtiEngineering Materials.




FINAL SCHEME OF TEACHING & EXAMINATION

VIl SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING

and Syllabus Dated 18 and 17 April 2010

Teaching Hrs / o
Examination
sl | subject Teachi Week
: ubjec Title of the Subject eaching Duration Marks
No. Code Dept. .
Theory | Practical A Theory / Total
(Hrs) Practical
1 | 10EE71 | COmputer Techniquesin | popp | 4 - 3 |25| 100 | 125
Power System Analysis
2 10EE72 | Electrical Power Utilization E&EE 4 - 3 25 100 125
3 10EE73 | High Voltage Engineering| E&EE 4 - 3 25 100 125
4 | 10EE74 | ndustial Drives and EQEE | 4 - 3 25| 100 | 125
Applications
5 | 10EE75X | Elective-ll (Group B) E&EE 4 - 3 25 100 125
6 | 10EE76X| Elective-Ill (Group C) E&EE 4 - 3 25 100 125
7 | 10EEL77| Rely and High Voltage | g - - 3 3 25 | 50 75
Laboratory
8 | 10EEL78 Power System Simulation EQEE ) 3 3 o5 50 75
Laboratory
Total 24 06 24 200 700 900

Elective-1l (Group B)

10EE751 - HVDC Transmission

10EE752 - Programmable Logic Controllers
10EE753 - Artificial Neural Network
10EE754 - Operating System

10EE755 - Digital System with VHDL
10EE756 -Testing and Commissioning of Electricaligment

Electivé-(Group C)

10EE761 - Powest®n Planning

10EE762 - Computer Cohaif Electrical Drives

10EE763 - Data Structure

BD& - VLSI Circuits and Design
10EE765 - Micro & Smart System Technology

10EE766 - Electromagnetic Compatibility




FINAL SCHEME OF TEACHING & EXAMINATION AND SYLLABUS - DAT ED 16" AND 17™
APRIL 2010

VIII SEMESTER

ELECTRICAL AND ELECTRONICS ENGINEERING

Teaching Hrs / S
Examination
Sl | Subject | Titleofthe | Teachi Week
. ubjec itle of the eaching .
No. Code Subject Dept. . Duration Marks
Theory| Practical A Theory / Total
(Hrs) Practical
Electrical
1 | 10EE81 | DESION. E&EE 4 - 3 25 100 125
Estimating and
Costing
Power System
2 10EE82 | Operation and | E&EE 4 - 3 25 100 125
Control
3 | 10EE83X| Electve-V EQEE | 4 . 3 |25 100 125
(Group D)
4 | 10EE84x | ElECUVEV E&EE 4 - 3 25 100 125
(Group E)
5 | 10EEP85| Project Work E&EE - 6 3 100 100 200
Seminar ¢n a
latest topic relevant
6 10EESS86| to the branch and E&EE - 3 - 50 - 50
independent of the
project worR
Total 16 09 15 250 500 750
Elective-I1V (Group-D) Elective-V (Group-E)
10EE831 - Reactive Power Management 10EE841iveP8ystems Dynamics and Stability
10EE832 - Flexible A.C. Transmission Systems (FACTS0EE842 - Energy Auditing & Demand Side managame
10EE833- Advanced Instrumentation System 10EE8&3&a communications and Networking
10EE834 - Al Applications to Power Systems 10BEE8Electrical Distribution Systems
10EE835 - Data Base Management Systems (DBMS) 84&EInsulation Engineering
10EE836 - Renewable Energy Sources 10EE84@Hdntual Property Rights

10EE847 - Electrical Power Quality



10MAT31 ENGINEERING MATHEMATICS — IlI

Sub Code : 10MAT31 IA Marks : 25

Hrs/ Week : 04 Exam Hour : 03

Total Hrs. : 52 Exam Marks : 100
PART-A

UNIT-1

Fourier series

Convergence and divergence of infinite series sftp@ terms, definition and illustrative examples*
Periodic functions, Dirichlet’s conditions, Fourigeries of periodic functions of peri@if and arbitrary
period, half range Fourier series. Complex fornfrafirier Series. Practical harmonic analysis.

7 Hours
UNIT-2
Fourier Transforms
Infinite Fourier transform, Fourier Sine and Codiransforms, properties, Inverse transforms

6 Hours

UNIT-3
Application of PDE
Various possible solutions of one dimensional wawvel heat equations, two dimensional Laplace’s
equation by the method of separation of variatfedution of all these equations with specified baany
conditions. D’Alembert’s solution of one dimensibmeave equation.

6 Hours

UNIT-4
Curve Fitting and Optimisation
Curve fitting by _. the method  of Ieastb squares- Igfti of curves of the form
y=ax+b, y=ax®+bx+c, y=ae ", y=ax
Optimization: Linear programming, mathematical faiation of linear programming problem (LPP),
Graphical method and simplex method.

7 Hours

PART-B

UNIT-5
Numerical Methods - 1
Numerical Solution of algebraic and transcendeatplations: Regula-falsi method, Newton - Raphson
method. Iterative methods of solution of a systenequations: Gauss-seidel and Relaxation methods.
Largest eigen value and the corresponding eigetovbyg Rayleigh’s power method.

6 Hours

UNIT-6

Numerical Methods — 2

Finite differences: Forward and backward differencBlewton’s forward and backward interpolation
formulae. Divided differences - Newton’s dividedfdience formula, Lagrange’s interpolation formalad
inverse interpolation formula.

Numerical integration: Simpson’s one-third, thréghéh and Weddle’s rules (All formulae/rules withou
proof)
7 Hours

UNIT-7



Numerical Methods — 3
Numerical solutions of PDE — finite difference apximation to derivatives, Numerical solution of two
dimensional Laplace’s equation, one dimensional aed wave equations

7 Hours
UNIT-8
Difference Equations and Z-Transorms
Difference equations: Basic definition; Z-transferm definition, standard Z-transforms, damping ,rule
shifting rule, initial value and final value theams. Inverse Z-transform. Application of Z-transferio
solve difference equations.

6 Hours
Note: * In the case of illustrative examples, queitns are not to be set.

Text Books:
1. B.S. Grewal, Higher Engineering Mathematics, Laégltion, Khanna Publishers.
2. Erwin Kreyszig, Advanced Engineering Mathematicatest edition, Wiley Publications.

Reference Books:
1. B.V. Ramana, Higher Engineering Mathematics, Lagelgion, Tata Mc. Graw Hill Publications.
2. Peter V. O'Neil, Engineering Mathematics, CENGAGe&akning India Pvt Ltd.Publishers.

10ES32 ANALOG ELECTRONIC CIRCUITS
(Common to EC/TC/EE/IT/BM/ML)

Subject Code : 10ES32 IA Marks ©] 25

No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:
Diode Circuits: Diode Resistance, Diode equivalent circuits, Titeorsand diffusion capacitance, Reverse

recovery time, Load line analysis, Rectifiers, @bps and clampers.
6 Hours

UNIT 2:

Transistor Biasing: Operating point, Fixed bias circuits, Emittertsliaed biased circuits, Voltage divider
biased, DC bias with voltage feedback, Miscellarsebias configurations, Design operations, Transisto
switching networks, PNP transistors, Bias staltiliza 6 Hours



UNIT 3:

Transistor at Low Frequencies: BJT transistor modeling, CE Fixed bias configumatiVoltage divider
bias, Emitter follower, CB configuration, Collectfgedback configuration, Analysis of circuitsmodel;
analysis of CE configuration using h- parameter etiodelationship between h-parameter model of CE,CC
and CE configuration. 7 Hours

UNIT 4:

Transistor Frequency ResponseGeneral frequency considerations, low frequeesponse, Miller effect

capacitance, High frequency response, multistaappifrncy effects. 7
Hours

PART - B
UNIT 5:

(a) General Amplifiers: Cascade connections, Cascode connections, Dartirggnnections.
3 Hours

(b) Feedback Amplifier: Feedback concept, Feedback connections type, €ahdtedback circuits.
Design procedures for the feedback amplifiers.
4 Hours

UNIT 6:

Power Amplifiers: Definitions and amplifier types, series fed classamplifier, Transformer coupled
Class A amplifiers, Class B amplifier operationdass B amplifier circuits, Amplifier distortions.
Designing of

Power amplifiers. 7 Hours

UNIT 7:

Oscillators: Oscillator operationPhase shift Oscillator, Wienbridge Oscillator, Tdr@scillator circuits,
Crystal Oscillator. (BJT Version Only)



10

Simple design methods of Oscillators. 6 Hours

UNIT 8:

FET Amplifiers: FET small signal model, Biasing of FET, Common dradmmon gate configurations,
MOSFETSs, FET amplifier networks.

6 Hours

TEXT BOOK:

1. “Electronic Devices and Circuit Theory”, Robert L. Boylestad and Louis Nashelsky,
PHI/Pearson Eduication."dEdition.

REFERENCE BOOKS:
1. ‘Integrated Electronics’, Jacob Millman & Christos C. Halkias, Tata - McGrhiil, 2" Edition,

2010
2. “Electronic Devices and Circuits”, David A. Bell, PHI, b Edition, 2004

3. “Analog Electronics Circuits: A Simplified Approach”, U.B. Mahadevaswamy,
Pearson/Saguine, 2007.

10ES33 LOGIC DESIGN (Common to EC/TC/EE/IT/BM/ML)

Subject Code : 10ES33 IA Marks ©] 25
No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
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10ES34 NETWORK ANALYSIS (Common to

EC/TC/EE/IT/BM/ML)
Subject Code : 10ES34 IA Marks ©] 25
No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A
UNIT 1:

Basic ConceptsBasic definitions. Practical sources, Sourcedi@amations, Network reduction using Star
— Delta transformation, Loop and node analysis witharly dependent and independent sources for DC
and AC networks, Concepts of super node and supshm

7 Hours
UNIT 2:
Network Topology: Graph of a network, Concept of tree and co-tregdence matrix, tie-set and cut-set
schedules, Formulation of equilibrium equationgriatrix form, solution of resistive networks, pripig
of duality.

7 Hours
UNIT 3:
Network Theorems — 1:Superposition, Reciprocity and Millman’s theorems

6 Hours
UNIT 4:
Network Theorems - II:
Thevenin’s and Norton’s theorems, Maximum Powengfer theorem

6 Hours

PART - B

UNIT 5:
Resonant Circuits: Series and parallel resonance, frequency-respdrsszies and parallel circuits, Q
factor, Bandwidth. 6Hours

UNIT 6:

Transient behavior and initial conditions: Behavior of circuit elements under switching dition and
their representation, evaluation of initial andafisonditions in RL, RC and RLC circuits for AC abD€
excitations. 7 Hours

UNIT 7:
Laplace Transformation & Applications: Solution of networks, step, ramp and impulse oesps,
waveform Synthesis

7 Hours

UNIT 8:
Two port network parameters: Definition of z, y, h and transmission parametensdeling with these
parameters, relationship between parameters sets

6 Hours
TEXT BOOKS:
1. Engineering Circuit Analysis, Hayt, Kemmerly and Durbin, TMH "7Edition, 2010
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2.  Networks and systems,Roy Choudhury, New Age International Publicatic2fé.edition, 2006
re-print,

REFERENCE BOOKS:

1. Electric Circuits, Schaum’s Outlines,M Nahvi & J A Edminister, TMH,5&dition,2009
2. Network Analysis, M. E. Van Valkenburg, PHI,"8Edition, Reprint 2009.

3. Analysis of Linear SystemsDavid K. Cheng, Narosa Publishing Hous€" fdprint, 2002

10EE35 ELECTRICAL and ELECTRONIC MEASUREMENTS and

INSTRUMENTATION
Subject Code : 10EE35 IA Marks ] 25
No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:
1-(a) Units and DimensionsReview of fundamental and derived units. S.I. urisnensional equations,
problems. 3 Hours

1-(b) Measurement of ResistanceéiVheatstone’s bridge, sensitivity, limitations. #els double bridge.
Earth resistance, measurement by fall of potentethod and by using MeggeB Hours

UNIT 2:

Measurement of Inductance and CapacitanceSources and detectors, Maxwell's inductance bridge,
Maxwell's inductance &capacitance bridge,Hay's ged Anderson’s bridge, Desauty’s bridge, Schering
bridge. Shielding of bridges. Problerd3. Hours

UNIT 3:

Extension of Instrument Ranges: Shunts and multipliers. Construction and theory imgtrument
transformers, Equations for ratio and phase anglesof C.T. and P.T (derivations excluded). Turns
compensation, illustrative examples (excluding fgots on turns compensation),Silsbees’s method of
testing CT. 07 Hours

UNIT 4:

Measurement of Power and EnergyDynamometer wattmeter. UPF and LPF wattmeters, Measent

of real and reactive power in three-phase circtiduction type energy meter — construction, theory
errors, adjustments and calibration. Principle ofking of electronic energy meter. 6 Hours
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PART - B
UNIT 5:
(a) Construction and operation of electro-dynamometegls-phase power factor meter. Weston
frequency meter and phase sequence indicator. 04 Hours
(b) Electronic Instruments: Introduction. True RMS responding voltmeter. HEeaic multimeters.
Digital voltmeters. Q meter. 4Mours
UNIT 6:

Dual trace oscilloscope — front panel details tfcal dual trace oscilloscope. Method of measurin
voltage, current, phase, frequency and period.dfséssajous patterns. Working of a digital storage
oscilloscope. Brief note on current probes6 Hburs

UNIT 7:
Transducers: Classification and selection of transducers. Strgauges. LVDT. Measurement of
temperature and pressure. Photo-conductive and-plodtaic cells.

06 Hours

UNIT 8:
(a) Interfacing resistive transducers to electronicuiis. Introduction to data acquisition systems.

2 Hours
(b) Display Devices and Signal GeneratorsX-Y recorders. Nixie tubes. LCD and LED displaygisal
generators and function generators. 4 Hours

Text Books
1. Electrical and Electronic Measurements and Instrumatation, A. K. Sawhney, Dhanpatrai and
Sons, New Delhi.
2. Modern Electronic Instrumentation and Measuring Tecniques,Cooper D. and A.D.
Heifrick, PHI, 2009 Edition.

References
1. Electronic Instrumentation and Measurement,David A. Bell, oxford Publication [‘2 Edition,

20009.
2. Electrical Measurements and Measuring InstrumentsGolding and Widdies, Pitman

10EE36 ELECTRIC POWER GENERATION

Subject Code : 10EE36 IA Marks :] 25

No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Sources of Electrical Power:Wind, solar, fuel cell, tidal, geo-thermal, hydrderic, thermal-steam,
diesel, gas, nuclear power plants (block diagrapr@gch only). Concept of co-generation. Combineat he
and power distributed generation. H@urs

UNIT 2:
Diesel electric plants. Gas turbine plants. Mimigro, and bio generation. Concept of distributed

generation. Odours
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UNIT 3:

(@) Hydro Power Generation: Selection of site. Classification of hydro-electqdants. General
arrangement and operation. Hydroelectric plant patagion structure and control. Hours

(b) Thermal Power Generation: Introduction. Main parts of a thermal power plaworking. Plant
layout. 3 Hours

UNIT 4:

Nuclear Power Station: Introduction. Pros and cons of nuclear power gditeraSelection of site, cost,
components of reactors. Description of fuel sourSadety of nuclear power reactor. 6 Hours

PART — B
UNIT 5 and 6:
(a) Economics Aspectsintroduction. Terms commonly used in system operatDiversity factor, load
factor, plant capacity factor, plant use factognplutilization factor and loss factor, load duraticurve.
Cost of generating station, factors influencingridie of tariff designing, tariff, types of tarifPower factor
improvement.
(b) Substations: Introduction, types, Bus bar arrangement schemesation of substation equipment.
Reactors and capacitors. Interconnection of patations. 4 Hours
UNIT 7 and 8 :
Grounding Systems:Introduction, grounding systems. Neutral groundidggrounded system.
Resonant grounding. Solid grounding, reactance rgliog, resistance grounding. Earthing transformer.
Neutral grounding transformer. 12 Hours
Text Books
1. Power System EngineeringA. Chakrabarti, M. L. Soni, and P.V. Gupta, DharRat and
Co.,NewDelhi.

2. Electric Power Generation, Transmission and Distrilution, S. N. Singh, PHI, 2 Edition,2009.

References

1. Elements of Electrical Power System Desigih). V. Deshpande, PHI,2010
10ESL37 ANALOG ELECTRONICS LAB (Common to

EC/TC/EE/IT/BM/ML)
Subject Code - | 10ESL37 IA Marks ] 25
No. of Practical Hrs./ Week .1 03 Exam Hours ;| 03
Total No. of Practical Hrs. 1| 42 Exam Marks | :| 50

NOTE: Use the Discrete components to test the circu@bView can be used for the verification and
testing along with the above.

1. Wiring of RC coupled Single stage FET & BJT aifigal and determination of the gain-frequency
response, input and output impedances.

2. Wiring of BJT Darlington Emitter follower withnal without bootstrapping and determination of the
gain, input and output impedances (Single cird@t)e Experiment)

3. Wiring of a two stage BJT Voltage series feeckbamplifier and determination of the gain, Freguen
response, input and output impedances with andwitfeedback (One Experiment)
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4. Wiring and Testing for the performance of BJT-RiGase shift Oscillator fop £ 10 KHz

5. Testing for the performance of BJT — Hartley &liitts Oscillators for RF range §>100KHz.

6. Testing for the performance of BJT -Crystal @star for f, > 100 KHz

7 Testing of Diode clipping (Single/Double endeulgaits for peak clipping, peak detection

8. Testing of Clamping circuits: positive clampifmggative clamping.

2ﬁl?:;?§ of a transformer less Class — B pushgmwer amplifier and  determination of its cension

10. Testing of Half wave, Full wave and Bridge Rt circuits with and without Capacitor filter.
Determination of ripple factor, regulation and eiffncy

11. Verification of Thevinin's Theorem and MaximuPower Transfer theorem for DC Circuits.

12. Characteristics of Series and Parallel resociaits.

10ESL38 LOGIC DESIGN LAB (Common to EC/TC/EE/IT/BM/ML)

Subject Code : | 10ESL38 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

NOTE: Use discrete components to test and verifydlgelgates. LabView can be used for designing the
gates along with the above.

Simplification, realization of Boolean expressiarssng logic gates/Universal gates.
Realization of Half/Full adder and Half/Full Sulatrars using logic gates.

(i) Realization of parallel adder/Subtractors usid@3 chip

(i) BCD to Excess-3 code conversion ane:wiersa.

Realization of Binary to Gray code conversion aitg wersa

MUX/DEMUX — use of 74153, 74139 for arithmetic aiits and code converter.
Realization of One/Two bit comparator and study485 magnitude comparator.
Use of a) Decoder chip to drive LED display andPkprity encoder.

Truth table verification of Flip-Flops: (i) JK Mastslave (ii) T type and (iii) D type.
Realization of 3 bit counters as a sequential @itmad MOD — N counter design (7476, 7490, 74192,
74193).

10. Shift left; Shift right, SIPO, SISO, PISO, PIPO og#ons using 74S95.

11. Wiring and testing Ring counter/Johnson counter.

12. Wiring and testing of Sequence generator.

wn e
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10MAT41 ENGINEERING MATHEMATICS — IV

Subject Code : 10MAT41 IA Marks :] 25

No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART-A

UNIT-1
Numerical Methods- 1
Numerical solution of ordinary differential equat® of first order and first degree; Picard’s method
Taylor's series method, modified Euler's methodn&erkutta method of fourth-order. Milne’s and Adams
- Bashforth predictor and corrector methods (Novd¢ions of formulae).

6 Hours

UNIT-2
Numerical Methods — 2
Numerical solution of simultaneous first order oty differential equations: Picard’s method, Runge
Kutta method of fourth-order.
Numerical solution of second order ordinary différal equations: Picard’s method, Runge-Kutta metho
and Milne’s method.

6 Hours

UNIT-3
Complex variables — 1
Function of a complex variable, Analytic functioBsuchy-Riemann equations in cartesian and polar
forms. Properties of analytic functions.
Application to flow problems- complex potential leeity potential, equipotential lines, stream fuoos,
stream lines.

7 Hours

UNIT-4
Complex variables — 2
Conformal Transformations: Bilinear Transformations Discussion of  Transformations:

w= 22, w :ez, w=z+ (a2 /z). Complex line integrals- Cauchy's theorem and ®Ggiscintegral

formula.
7 Hours

PART-B

UNIT-5

Special Functions

Solution of Laplace equation in cylindrical and spbal systems leading Bessel's and Legendre’s
differential equations, Series solution of Besséiferential equation leading to Bessel functidnficst
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kind. Orthogonal property of Bessel functions. i€&esolution of Legendre’s differential equatioadang
to Legendre polynomials, Rodrigue’s formula.
7 Hours

UNIT-6
Probability Theory - 1
Probability of an event, empherical and axiomatefirdtion, probability associated with set theory,
addition law, conditional probability, multiplicath law, Baye's theorem.
6 Hours

UNIT-7
Probability Theory- 2
Random variables (discrete and continuous), prdibatiensity function, cumulative density function.
Probability distributions — Binomial and Poissostdbutions; Exponential and normal distributions.
7 Hours

UNIT-
Sampling Theory
Sampling, Sampling distributions, standard errest bf hypothesis for means, confidence limitsmeans,
student’s t-distribution. Chi -Square distributias a test of goodness of fit
6 Hours

Text Books:

1. B.S. Grewal, Higher Engineering Mathematics, Laggltion, Khanna Publishers

2. Erwin Kreyszig, Advanced Engineering Mathematicatest edition, Wiley Publications.

Reference Book:

1. B.V. Ramana, Higher Engineering Mathematics, Lagelgion, Tata Mc. Graw Hill Publications.
2. Peter V. O'Neil, Engineering Mathematics, CENGAGe&akning India Pvt Ltd.Publishers.

10ES 42 MICROCONTROLLERS (Common to

EC/TC/EE/IT/BM/ML)
Subject Code : 10ES42 IA Marks ©] 25
No. of Lecture Hrs./ Weej : 04 Exam Hours | : [ 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100

PART — A

UNIT 1:

Microprocessors and microcontroller. Introduction, Microprocessors and Microcontrollers, RISC &
CISC CPU Architectures, Harvard & Von-Neumann CPU achitecture, Computer software.

The 8051 Architecture: Introduction, Architecture of 8051, Pin diagram of 8051, Memory
organization, External Memory interfacing, Stacks.

6 Hours
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UNIT 2:

Addressing Modes: Introduction, Instruction syntax, Data types, Subroutines, Addressing modes:
Immediate addressing , Register addressing, Direetddressing, Indirect addressing, relative
addressing, Absolute addressing, Long addressingydexed addressing, Bit inherent addressing, bit
direct addressing.

Instruction set: Instruction timings, 8051 instructions: Data transfer instructions, Arithmetic
instructions, Logical instructions, Branch instructions, Subroutine instructions, Bit manipulation
instruction.

6 Hours
UNIT 3:

8051 programming: Assembler directives, Assemblyahguage programs and Time delay
calculations. 6 Hours

UNIT 4:

8051 Interfacing and Applications: Basics of 1/0 concepts, I/O Port Operation, Interfacing 8051 to
LCD, Keyboard, parallel and serial ADC, DAC, Steppe motor interfacing and DC motor interfacing
and programming

7 Hours

PART - B

UNIT 5:

8051 Interrupts and Timers/counters: Basics of inteupts, 8051 interrupt structure, Timers and
Counters, 8051 timers/counters, programming 8051riers in assembly and C .
6 Hours

UNIT 6:

8051 Serial Communication: Data communication, Bass of Serial Data Communication, 8051 Serial
Communication, connections to RS-232, Serial commication Programming in assembly and C.

8255A Programmable Peripheral Interface:, Architectire of 8255A, I/O addressing,, I/O devices
interfacing with 8051 using 8255A.
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6 Hours

Course Aim — The MSP430 microcontroller is idedlyited for development of low-power embedded
systems that must run on batteries for many yedtere are also applications where MSP430
microcontroller must operate on energy harvestedhfthe environment. This is possible due to theault
low power operation of MSP430 and the fact thatrdvides a complete system solution including a@RIS
CPU, flash memory, on-chip data converters androp-geripherals.

UNIT 7:

Motivation for MSP430microcontrollers — Low Power embedded systems, On-chip periphéaalslog
and digital), low-power RF capabilities. Target kgggions (Single-chip, low cost, low power, high
performance system design).

2 Hours
MSP430 RISC CPU architecture,Compiler-friendly features, Instruction set, Closkstem, Memory
subsystem. Key differentiating factors betweeneddht MSP430 families.

2 Hours
Introduction to Code Composer Studio(CCS v4). Understanding how to use CCS for AssemBly
Assembly+C projects for MSP430 microcontrollergefrupt programming.

3 Hours
Digital I/0O — I/O ports programming using C and assembly, Understandiagrixing scheme of the
MSP430 pins. 2 Hours

UNIT 8:
On-chip peripherals. Watchdog Timer, Comparator, Op-Amp, Basic Timer, Real Time Clock (RTC),
ADC, DAC, SD16, LCD, DMA.

2 Hours
Using the Low-power features of MSP430Clock system, low-power modes, Clock requestieat_ow-
power programming and Interrupt.

2 Hours

Interfacing LED, LCD, External memory. Seven segment LED modules interfacing. Examplesal-R
time clock.
2 Hours
Case Studies of applications of MSP430Data acquisition system, Wired Sensor networkieWgss
sensor network with Chipcon RF interfaces.
Biits

TEXT BOOKS:

1. “The 8051 Microcontroller and Embedded Systems igusissembly and C "Muhammad Ali
Mazidi and Janice Gillespie Mazidi and Rollin D. Minlay; PHI, 2006 / Pearson, 2006
2. “MSP430 Microcontroller Basicsdohn Davies, Elsevier, 2010
(Indian edition available)

REFERENCE BOOKS:
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1. “The 8051 Microcontroller Architecture, Programmin& Applications”, 2e Kenneth J. Ayala ;,

Penram International, 1996 / Thomson Learning 2005

“The 8051 Microcontroller” V.Udayashankar and MalikarjunaSwamy, TMH, 2009

MSP430 Teaching CD-ROM;exas Instruments, 2008 (can be requestdudtp://www.uniti.in)
Microcontrollers: Architecture, Programming, Ifeeing and System DesigiRaj Kamal,

“Pearson Education, 2005

ApwnN

10ES43 CONTROL SYSTEMS (Common to EC/TC/EE/IT/BMML )

Subject Code : 10ES43 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Modeling of Systems: Introduction to Control Systems, Types of contsgbtems, Effect of feedback
systems, Differential equations of physical systermdechanical systems- Friction, Translational eyst
(Mechanical accelerometer, Levered systems exc)udBdtational systems, Gear trains. Electrical

systems, Analogous systems. 6 Hours

UNIT 2:

Block diagrams and signal flow graphs:Transfer functions, Block diagrams, Signal Flowagrs (State
variable formulation excluded). 7 Hours

UNIT 3:

Time Response of feed back control systemsStandard test signals, Unit step response aft Rind
second order systems, Time response specificafiom® response specifications of second order Byste

steady — state errors and error constants. 7Hours
UNIT 4:
Stability analysis: Concepts of stability, Necessary conditions foab8ity, Routh-Hurwitz stability
criterion, Relative stability analysis; Special ea®f RH criterion. 6 Hours
PART — B
UNIT 5:

Root—Locus Techniquesintroduction, basic properties of root loci, Cyastion of root loci.6 Hours

UNIT 6:

Stability analysis in frequency domain: Introduction, Mathematical preliminaries, NyquiStability
criterion, (Inverse polar plots excluded), Assessnof relative stability using Nyquist criteriorSystems
with transportation lag excluded). 7Hours

UNIT 7:

Frequency domain analysisCorrelation between time and frequency responsdeBxots, All pass and
minimum phase systems, Experimental determinatidraasfer functions, Assessment of relative sigbil
using Bode Plots. 7 Hours

UNIT 8:
Introduction to State variable analysis:Concepts obtate, state variable and state models for elettric
systems, Solution of state equations. 6 Hours
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TEXT BOOK :

1. Control Systems Engineering,l. J. Nagarath and M.Gopal, New Age Internatior2) (imited, 4"
Edition — 2005

2 Modern Control Engineering, K. Ogata, PHI, § Edition, 2010.

REFERENCE BOOKS:

1. Control Systems EngineeringNorman S Nise,Wiley Student Editioff, EEdition,2009

2. Automatic Control Systems Benjamin C.Kuo and Farid Golnaaghi, Wiley Studddition,d"
Edition,2009

3. Feedback and Control Systemdoseph J Distefano Il and other, Schaum’s Oug]ifiiH,2"
Edition,2007

4. Control Systems Ananda Kumar, PHI,2009.

10EE44 FIELD THEORY

Subject Code : 10EE44 IA Marks ©] 25
No. of Lecture Hrs./ Week : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A
UNIT -1
a. Coulomb’s Law and electric field intensity Experimental law of Coulomb, Electric field intty,
Field due to continuous volume charge distributieield of a line charge. 03 Hours

b. Electric flux density, Gauss' law and divergenceElectric flux density, Gauss’ law, Divergence,
Maxwell’s First equation (Electrostatics), vectqeoator and divergence theorem 04 Hours
UNIT- 2

a. Energy and potential: Energy expended in moving a point charge in aatedefield, The line integral,
Definition of potential difference and Potentiahélpotential field of a point charge and systernharges,
Potential gradient, Energy density in an electtasteeld 04 Hours

b. Conductors, dielectrics and capacitanceCurrent and current density, continuity of curremetallic
conductors, conductor properties and boundary tiemdi boundary conditions for perfect dielectrics,

capacitance and examples. 03 Hours
UNIT- 3
Poisson’s and Laplace’s equationdDerivations ofPoisson’s and Laplace’s Equations, Uniqueness
theorem, Examples of the solutions of Laplace’s Roidson’s equations. 06 Hours
UNIT -4
The steady magnetic fieldBiot-Savart law, Ampere’s circuital law, Curl, 85’ theorem, magnetic flux
and flux density, scalar and Vector magnetic paaésnt 06 Hours

PART - B
UNIT- 5

a. Magnetic forces:Force on a moving charge and differential curedeient, Force between differential
current elements, Force and torque on a closeditirc
03 Hours
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b. Magnetic materials and inductance:Magnetization and permeability, Magnetic boundasgditions,
Magnetic circuit, Potential energy and forces orgnadic materials, Inductance and Mutual Inductance.

04 Hours
UNIT-6
Time varying fields and Maxwell's equations Faraday's law, displacement current, Maxwelbjsi@ion
in point and Integral form, retarded potentials.

06 Hours

UNIT- 7
Uniform plane wave: Wave propagation in free space and dielectricgnfiog’s theorem and wave
power, propagation in good conductors, skin effect.
07HOURS
UNIT- 8
Plane waves at boundaries and in dispersive medi&eflection of uniform plane waves at normal
incidence, SWR, Plane wave propagation in genémttibns. 06 Hours

TEXT BOOK:
1. Engineering Electromagnetics,William H Hayt Jr. and John A BugKkata McGraw-Hill, "
edition, 2009.
2. Principles of Electromagnetics,Matthew N.O. Sadiku, "4 Edition, Oxford University Press,
2009.

REFERENCE BOOKS:

1. Electromagnetics with Applications,John Krauss and Daniel A Fleisch, McGraw-Hilf! &dition,
1999.

Electromagnetism-Theory and Applications Ashutosh Pramanik, PHI™® edition,Reprint 2009.
Field and Wave Electromagnetics David K Cheng, Pearson Education Asi¥ édition, - 1989,
Indian Reprint — 2001.

2.
3.

10EE45 POWER ELECTRONICS

Subject Code : 10EE45 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Power Semiconductor Devices:

Introduction to semiconductors, Power ElectronRswer semiconductor devices, Control Charactesistic

Types of power electronic converters and industgblications-Drives, Electrolysis, Heating, Welglin

Static Compensators, SMPS, HVDC power transmisdibgristorized tap changers and Circuit breakers.
7 hours

UNIT 2:

Power Transistors: Power BJT’'s— switching characteristics, switching limits, basevel control. Power
MOSFET's and IGBT's —characteristics, gate drigd&dt and dv/dt limitations. Isolation of gatedabase
drives. Simple design of gate and base drives. 6 Hours

UNIT 3:

Thyristors

Introduction, Two Transistor Model, characteriststatic and dynamic. di/dt and dv/dt protectioatiRgs
of thyristors. Thyristor types. Series and gdataperation of Thyristors. Thyristor firing cirits. Design
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of firing circuits using UJT, R, R-C circuits. Anais of firing circuits using operational amplifieand

digital IC’s. 7 Hours

UNIT 4:

Commutation Techniques:Introduction. Natural Commutation. Forced comrtiata self-commutation,

impulse commutation, resonant pulse commutationcangplementary commutation. 6 Hours
PART - B

UNIT 5:

Controlled Rectifiers: Introduction. Principle of phase controlled coneerbperation. Single- phase
semi-converters. Full converters. Three-phase Wwalfe converters. Three-phase full-wave converters.
7 Hours

UNIT 6:
Choppers: Introduction. Principle of step-down and step-tpmper with R-L load. Performance

parameters. Chopper classification. Analysismgfuilse commutated thyristor chopper (only qualitati
analysis) 6 Hours

UNIT 7:

Inverters: Introduction. Principle of operation. Performanaagmeters. Single-phase bridge inverters.
Threephase inverters. Voltage control of singlagghinverters — single pulse width, multiple pwisdth,
and sinusoidal pulse width modulation. Currentrselunverters. 7 Hours

1

UNIT 8:

(a)AC Voltage Controllers: Introduction. Principle of ON-OFF and phase cont®ingle-phase, bi-
directional controllers with resistive and R-L lzad

(b) Electromagnetic Compatibility: Introduction, effect of power electronic convertensd remedial
measures.

6 Hours

Text Book:
1. Power Electronics, M.H.Rashid, , Pearson™3Edition, 2006.

2. Power Electronics,M.D. Singh and Khanchandani K.B., T.M.H™ 2Edition,2001

References

1. Power Electronics Essentials and Applicationk.Umanand, Wiley India Pvt Ltd,Reprint,2010

2. Thyristorised Power Controllers, G.K. Dubey, S.R. Doradla, A. Joshi and R.M.K. Sinkaw Age
International Publishers.

3. Power Electronics — Converters, Applications and Degn, Ned Mohan, Tore M. Undeland, and
William P. Robins, Third Edition, John Wiley andr&g2008.

4. Power Electronics: A Simplified Approach,R.S. Ananda Murthy and V. Nattarasu,
pearson/Sanguine Technical Publishers.
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10EE46 TRANSFORMERS AND INDUCTION MACHINES

Subject Code : 10EE46 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Basic Concepts:Principle of operation of transformer, Constructibdetails of shell type and core type
single-phase and three-phase transformers. EMRiequaperation of practical power transformer unde
no load and on load (with phasor diagrams).Conoépdeal transformers, current inrush in transfarsne
6 Hours

UNIT 2:
Single-phase TransformersEquivalent circuit, losses, efficiency, conditiamr fnaximum efficiency, all
day efficiency. Open circuit and Short circuit tgstalculation of parameters of equivalent circuit.
Regulation, predetermination of efficiency and fagjon. Polarity test, Sumpner’s test.
6 Hours

UNIT 3:
Parallel operation - need, conditions to be satisfor parallel operation. Load sharing in caseiofilar
and dissimilar transformers. Auto-transformers, pgpeconomy. Brief discussion on constant voltage
transformer, constant current transformer. 6 Hours

UNIT 4:
Three-phase Transformers:Introduction, choice between single unit three-phaansformer and bank of
single-phase transformers. Transformer connectiothfee phase operation —
star/star,delta/delta,star/delta,zigzag/star @sdwee,choice of connection. Phase conversiontt Sco
connection for three-phase to two-phase conversialpeling of three-phase transformer terminalsspha
shift between primary and secondary and vectorggoQonditions for parallel operation of threegma
transformers,load sharing. Equivalent circuit aktitphase transformer. 8 Hours

PART - B

UNIT 5:
Basic Concepts of three phase Induction Machine€oncept of rotating magnetic field. Principle of
operation, construction, classification and typsmgle-phase, three-phase, squirrel-cage, sligp-6fip,
torque, torque-slip characteristic covering motgrigenerating and braking regions of operation.
Maximum torque 7 Hours

UNIT 6:
Three-phase Induction Motor: Phasor diagram of induction motor on no-load antbad. equivalent
circuit Losses, efficiency, No-load and blockedrdests. Circle diagram and performance evaluaifon
the motor. Cogging and crawling. 6Hours
UNIT 7:
High torque rotors-double cage and deep rotor Bgtsvalent circuit and performance evaluation of
double cage induction motor. Induction generatekternally excited and self excited. Importance of
induction generators in windmills. 6 Hours

UNIT 8:
(a) Starting and speed Control of Three-phase Indumn Motors: Need for starter. Direct on line
(DOL), Star-Delta and autotransformer starting.dRoésistance starting. Soft(electronic) startSpeed
control - voltage, frequency, and rotor resistance. 4 Hours
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(b) Single-phase Induction Motor: Double revolving field theory and principle of op@on. Types of
single-phase induction motors: split-phase, capastart, shaded pole motors. Applications3 Hours
Text Books

1. Electric Machines,|. J. Nagrath and D. P. Kothari, T.M.H 4Edition,2010.

2. Electric Machines,Mulukuntla S.Sarma, Mukesh K.Pathak, Cengage Lgdfirst edition,2009.
References

1. Performance and Design of A.C. Machined\l. G. Say,C.B.S. Publishers &dition,2002.

2. Theory of Alternating Current Machines, Alexander Langsdorf, T.M.H,"2edition,2001..

3. Electrical Machines and Transformers,Kosow, Pearson,"2edition, 2007.

4. Transformers, BHEL, TMH,2" Edition, Eight reprint 2008.

10ESL47 MICROCONTROLLERS LAB (Common to

EC/TC/EE/IT/IBM/ML)
Subject Code . | 10EEL47 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours | :| 03
Total No. of Practical Hrs. | : | 42 Exam Marks |[: | 50
I. PROGRAMMING
1. Data Transfer - Block move, Exchange, Sortingdirg largest element in an array.
2. Arithmetic Instructions - Addition/subtractiomultiplication and division, square, Cube — (16sbit

Arithmetic operations — bit addressable).
3. Counters.
4. Boolean & Logical Instructions (Bit manipulatis).

5. Conditional CALL & RETURN.

6. Code conversion: BCD — ASCII; ASCII — Decimakdmal - ASCII; HEX - Decimal and Decimal -
HEX .

7. Programs to generate delay, Programs using perizgand on-Chip timer / counter.

Note: Programming exercise is to be done on botldB1 & MSP430.

II. INTERFACING:

Write C programs to interface 8051 chip to Inteifiganodules to develop single chip solutions.
8. Simple Calculator using 6 digit seven segmespldys and Hex Keyboard interface to 8051.
9. Alphanumeric LCD panel and Hex keypad inpteiiface to 8051.

10. External ADC and Temperature control interfecc8051.

11. Generate different waveforms Sine, Square,n@tikar, Ramp etc. using DAC interface to 8051;
change the frequency and amplitude.



12. Stepper and DC motor control interface to 8051.
13. Elevator interface to 8051.

10EEL48 POWER ELECTRONICS LAB

Subject Code : | 10EEL48 IA Marks 25
No. of Practical Hrs./ Week] : | 03 Exam Hours 03
Total No. of Practical Hrs. | : | 42 Exam Marks 50

Static characteristics of SCR.
Static characteristics of MOSFET and IGBT.
SCR turn-on circuit using synchronized UJT relao@tscillator.

Single-phase controlled full-wave rectifier wigandR-L loads.
Speed control of D.C. motor using single semi coteve

. Speed control of a stepper motor.
10. Speed control of universal motor using A.C. voltagatroller.

©CoNrLONE

11. MOSFET OR IGBT based single-phase full-bridge iteeconnected to R load.

12. Study of commutation using LC circuits andibapy circuits.

*kkkkkkkkkkkk

SCR Digital triggering circuit for a single-phasantrolled rectifier and A.C. voltage controller.

A.C. voltage controller using TRIAC and DIAC comhtion connected tR andR-L loads.
Speed control of a separately excited D.C. motorguan IGBT or MOSFET chopper.

26
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10AL51 Management and Entrepreneurship

Subject Code : 10AL51 IA Marks ©] 25
No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100

MANAGEMENT (PART - A)

UNIT - 1
MANAGEMENT: Introduction - Meaning - nature and characteristidsManagement, Scope and
functional areas of Management - Management as ian&x, Art or Profession Managemeéit
Administration - Roles of Management, Levels of ldgement, Development of Management Thought-
Early Management Approaches-Modern Management Aqubres.

7 Hours
UNIT - 2
PLANNING: Nature, importance and purpose of planning proe€dgjectives - Types of plans (Meaning
only) - Decision making - Importance of planningteps in planning planning premises - Hierarchy of
plans.

6 Hours

UNIT - 3
ORGANISING AND STAFFING: Nature and purpose of organization - Principlesorfanization -
Types of organization - Departmentation - CommgteeCentralisation Vs Decentralisation of authority
and responsibility - Span of control - MBO and MB#eaning only) Nature and importance of Staffing -
Process of Selectiof Recruitment (in brief).

7 Hours
UNIT - 4
DIRECTING & CONTROLLING: Meaning and nature of directing - Leadership styldotivation
Theories, Communication - Meaning and importanc&eeordination, meaning and importance and
Techniques of Co - ordination. Meaning and stepsoimtrolling - Essentials of a sound control system
Methods of establishing control. 6 Hours

ENTREPRENEURSHIP (PART - B)
UNIT - 5
ENTREPRENEUR: Meaning of Entrepreneur; Evolution of the Concéptnctions of an Entrepreneur,
Types of Entrepreneur, Intrapreneur - an emergitapsC Concept of Entrepreneurship - Evolution of
Entrepreneurship, Development of Entrepreneurst@pages in entrepreneurial process; Role of
entrepreneurs in Economic Development; Entrepresiurin India; Entrepreneurship — its Barriers.
6 Hours

UNIT - 6

SMALL SCALE INDUSTRY: Definition; Characteristics; Need and rationald&j&atives; Scope; role of
SSI in Economic Development. Advantages of SSI Stegstart an SSI - Government policy towards SSI;
Different Policies of S.S.I.; Government Suppont &S.1. during 5 year plans, Impact of Liberaliaaf
Privatization, Globalization on S.S.I., Effect of M#/GATT Supporting Agencies of Government for S.S.1
Meaning; Nature of Support; Objectives; Functiohgpes of Help; Ancillary Industry and Tiny Industry
(Definition only). 7 Hours

UNIT -7
INSTITUTIONAL SUPPORT: Different Schemes; TECKSOK; KIADB; KSSIDC; KSIMDIC Single
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Window Agency: SISI; NSIC; SIDBI; KSFC.

6 Hours
UNIT - 8
PREPARATION OF PROJECT: Meaning of Project; Project Identification; Prdjetelection; Project
Report; Need and Significance of Report; Contefatisnulation; Guidelines by Planning Commission for
Project report; Network Analysis; Errors of Projébeport; Project Appraisal. Identification of Bus#s
Opportunities - Market Feasibility Study; Technidetasibility Study; Financial Feasibility Stud
Social Feasibility Study. 7 Hours

TEXT BOOKS:

1. Principles of Management- P. C. Tripathi, P. N. Reddy; Tata McGraw Hilf! Edition, 2010.

2. Dynamics of Entrepreneurial Development& Management- Vasant Desai Himalaya Publishing
House.

3. Entrepreneurship Development- Small Business Enterprises - Poornima M Chanzatti - Pearson
Education — 2006.

REFERENCE BOOKS:

1. Management Fundamentals Concepts, Application, Skill Development RoHdeausier — Thomson.
2. Entrepreneurship Development- S S Khanka - S Char&l Co.

3. Management- Stephen Robbins - Pearson Education /PHT Bdition, 2003.

10EE52 SIGNALS AND SYSTEMS

Subject Code : 10EES2 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT - 1
INTRODUCTION- Definitions of signals and a system, classificatdfisignals, basic operations on
signals, elementary signals viewed as interconoestdf operations, properties of systems. 10 Hours

UNIT -2 and 3

TIME — DOMAIN REPRESENTATIONS FOR LTI SYSTEMS- Convolution, impulse response,
properties, solution of differential and differereguations, block diagram representatith Hours

UNIT - 4

FOURIER REPRESENTATION OF PERIODIC SIGNALS- Introduction, Fourier representation of
continuous-time periodic signals (FS), propertiesamtinuous-time Fourier series (excluding delimatof
defining equations for CTFS), Fourier representatibdiscrete-time periodic signals, properties of

discrete-time Fourier series (DTFS). 6 Hours

PART - B
UNIT - 5
THE CONTINUOUS-TIME FOURIER TRANSFORM- Representation of a periodic signals:
continuous-time Fourier transform (FT), Propertiésontinuous-time Fourier transform. Application;
frequency response of LTI systems, Solutions dédghtial equations. 7 Hours

UNIT - 6

THE DISCRETE-TIME FOURIER TRANSFORM- Representations of periodic signals: The discrete-
time Fourier transform (DTFT), Properties of DTHpplication; frequency response of LTI systems,
Solutions of differential equations. 7 Hours

UNIT -7 and 8



29

Z- TRANSFORMS-Introduction, Z-transforpproperties of ROC, properties of Z-transforms, nsi@n of
Z-transform methods - power series and partiahagjon, Transforms analysis of LTI systems, transfe
function, stability and causality, unilateral Z#tisform and its application to solve differenceagiguns.

12 Hours

TEXT BOOKS:
1. Signals and SystemsSimon Haykin and Barry Van Veen, John Wiley & Sa#é Edition 2008.
2. Fundamentals of Signals and SystemsMichel J Roberts, TMH," Edition,2010.
REFERENCE BOOKS:
1. Signals and SystemsAlan V Oppenheim, Alan S. Willsky and S. Hamidve, PHI,2™ edition,
2009.

2. Signals and SystemsH P Hsu and others, Schaums Outline Series, TMHE@ition,2008.

10EES53 TRANSMISSION AND DISTRIBUTION

Subject Code : 10EES: IA Marks ] 25

No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT -1

TYPICAL TRANSMISSION & DISTRIBUTION SYSTEMS SCHEME -General layout of power
system, Standard voltages for transmission, adgastaf high voltage transmission. Transmission line
efficiency and line drop. Feeders, distributorsefavgéce mains. 5 Hours

UNIT - 2

OVERHEAD TRANSMISSION LINES- Types of supporting structures and line conduaisesi. Sag
calculation- supports at same level and at diffele@rels. Effect of wind and ice, Sag at erectiBtringing
chart and sag templates. Line vibrators. 5 Hours

UNIT -3
INSULATORS - Introduction, materials used, types, potentiatrihution over a string of suspension
insulators. String efficiency & methods of incremsstrings efficiency, grading rings and arcingrisor

Testing of insulators. 6 Hours

UNIT - 4

(A)CORONA- Phenomena, disruptive and visual critical volsggeorona power loss. Advantages and
disadvantages of corona. 4 Hours

(B)JUNDERGROUND CABLES- Types, material used, insulation resistance, thieratiag of cables,
charging current, grading of cables, capacitanadigg & inter sheath grading, testing of cables.
6 Hours

Part - B
UNIT -5 and 6
Line parameters calculation of inductance of single phase lingh&@se lines with equilateral spacing,
unsymmetrical spacing, double circuit and transgdises. Inductance of composite conductor lines.
Capacitance- of single-phase line, 3phase linds @quilateral spacing, unsymmetrical spacing, deubl
circuit and transposed lines. Capacitance of caitgaonductor lines. 12 Hours

UNIT -7

Performance of power transmission linesShort transmission lines, medium transmissiorslimominal
T, end condenser amdmodels, long transmission lines, ABCD constantsafsmission lines, Ferranti
effect, line regulation. 8 Hours

UNIT - 8
Distribution- Requirements of power distribution, radial & ringim systems, ac and dc distribution:
calculation for concentrated loads and uniform iogd 6 Hours
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TEXT BOOKS:
1. A Course in Electrical Power-Soni Gupta & Bhatnaagar, Dhanpat Rai & Sons.
2. Electrical Power SystemsC. L. Wadhwa, New Age Internationdl, &dition,2009.

REFERENCE BOOKS:
1. Elements of Power System AnalysisN.D. Stevenson, TMH"Edition
2. Electric power generation Transmission & Distribution- S. M. Singh, PHI,¥ Edition, 2009.
3. Electrical Power- Dr. S. L. Uppal, Khanna Publications

10EE54 D.C. MACHINES AND SYNCHRONOUS MACHINES

Subject Code : 10EE5/ IA Marks ] 25

No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT - 1
DC GENERATOR-Review of basics of DC machines, classificatio™@f generator, types of armature
winding, EMF equation, no-load characteristic, atume reaction, load characteristics. Commutation,
types of Commutation, commutation difficulties,a@moles, compensating winding and equalizer rings
(only qualitative treatment).

8 Hours

UNIT - 2
DC Motors- (a) Classification, Back EMF and its significangerque equation, Characteristics of shunt,
series & compound motors, speed control of shemies and compound motors.Application of motors.
DC motor starters

(b) Special DC motors- permanent magnet motarstbbess DC motors.Applications8 Hours

UNIT -3 and 4

LOSSES AND EFFICIENCY- Losses in DC machines, power flow diagram, efficiercondition for
maximum efficiency.

TESTING OF DC MACHINES - Direct & indirect methods of testing of DC mact&Brake test,
Swinburn’s test, Hopkinson’s test, Retardation, teésld’s test, merits and demerits of tests.

10 Hours

PART - B

UNIT - 5

SYNCHRONOUS MACHINES- Basic principle of operation, construction of sati& non-salient pole
synchronous machines, generated EMF, effect afildiston and chording of winding, harmonics-causes,
reduction and elimination. Armature reaction, syocous reactance, leakage reactance, phasor diajram
non salient type alternator. 5 Hours

UNIT - 6

VOLTAGE REGULATION : Voltage regulation by EMF, MMF, ZPF & ASA meth&thort circuit ratio
and its importance.Two reaction theory-direct anddyature axis reactances,phasor diagram.Slipubeist
regulation. 8 Hours

UNIT -7
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Synchronizing to infinite bus bars, parallel opienatof alternators. Operating characteristics, poaveyle
characteristics excluding armature resistance atiperfor fixed input and variable excitation, pavilew
equations including armature resistance, capalgilityes of synchronous generatd@siours

UNIT - 8

SYNCHRONOUS MOTOR: Principle of operation, phasor diagrams, torquettanque angle, Blondal
diagram, effect of change in load, effect of chaimgexcitation, V and inverted V curves. Synchrosiou
condensor, hunting and damping. Methods of stagymghronous motors. 7 Hours

TEXT BOOKS:
1. Electrical machinery, P.S Bhimbra, Khanna Publishers
2. Electrical machines,DP Kothari, I.J.Nagarath, TMH"4 edition, 2010.

3. Electric Machines, Mulukuntla S.Sarma, Mukesh K.Pathak, Cengage Lagyriirst
edition,2009.

REFERENCE BOOKS:

1. Performance & Design of Alternating Current machines, M. G. Say, CBS publisher&’3
Edition,2002.

2. The Performance & Design of DC machineé.E Clayton & N.N.Hancock CBS Publicatioff.3
Edition,2004.
3. Electrical MachinesAshfaq Hussain, Dhanpat Rai Publications.

10EE55 MODERN CONTROL THEORY

Subject Code : 10EES5 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT-1and 2
STATE VARIABLE ANALYSIS AND DESIGN: Introduction, concept of state, state variablesstate
model, state modeling of linear systems, lineaidradf state equation§tate space representation using

physical variables, phase variables & canonicabbées. 10 Hours

UNIT - 3

Derivation of transfer function from state modeggblization, Eigen values, Eigen vectors, geneeali
Eigen vectors. 6 Hours

UNIT - 4

Solution of state equation, state transition mairis its properties, computation using Laplace
transformation, power series method, Cayley-Hamifteethod, concept of controllability & observalyiit
methods of determining the samE) Hours

PART - B
UNIT - 5
POLE PLACEMENT TECHNIQUES: stability improvementg &tate feedback, necessary & sufficient
conditions for arbitrary pole placement, state fagu design, and design of state observer, Cdatss|P,
Pl, PID.10 Hours
UNIT - 6
Non-linear systems: Introduction, behavior of noedr system, common physical non linearity-satomat
friction, backlash, dead zone, relay, multi vargabbn-linearity3 Hours
UNIT -7
Phase plane method, singular points, stabilityasflinear system, limit cycles, construction of phas
trajectories? Hours
UNIT - 8
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Liapunov stability criteria, Liapunov functions rect method of Liapunov & the linear system, Hupwit
criterion & Liapunov’s direct method, constructiohLiapunov functions for nonlinear system by
Krasvskii's method. 6 Hours

TEXT BOOKS:
1. Digital control & state variable methods,M. Gopal , 3 Edition, TMH ,2008
2. Cdontrol system Engineering,l. J. Nagarath & M. Gopal, New Age Internatiord) (.td,
3" edition.

REFERENCE BOOKS:
1. State Space Analysis of Control System&atsuhiko Ogata -PHI
2. Automatic Control Systems,Benjamin C. Kuo & Farid Golnaraghi" &dition, John Wiley &
Sons 2009.
3. Modern Control Engineering, Katsuhiko Ogata, PHI"5Edition, 2010
4. Modern Control Engineering, D. Roy Choudary,PHI,"4Reprint,2009.
5. Modern control systems Dorf & Bishop- Pearson education,"Edition 2008

10EES56 LINEAR IC’S AND APPLICATIONS

Subject Code : 10EE56 IA Marks ©] 25

No. of Lecture Hrs./ Weej : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT -1

OP-AMPS AS AC AMPLIFIER: Capacitor coupled voltage follower, high Zapacitor coupled voltage
follower, capacitor coupled non-inverting amplifieigh Z, capacitor coupled non-inverting amplifier,
capacitor coupled inverting amplifier, setting uppet off frequency, capacitor coupled difference
amplifier, and use of single polarity sup@ydours

UNIT 2

OP-AMPS FREQUENCY RESPONSE AND COMPENSATION: Op amp circuits stability, frequency
and phase response, frequency compensating methadsfacturer’'s recommended compensation, op-
amp circuit band width, slew rate effects,strayacdfance effects, load capacitance effectsmode
compensation, circuit stability precautiohsiours

UNIT - 3

SIGNAL PROCESSING CIRCUITS: Precision half wave & full wave rectifiers, limitj circuits,
clamping circuits, peak detectors, sample &holduitr DAC and ADC (Flash and successive
approximations) Hours

UNIT - 4

OPAMPS AND NONLINEAR CIRCUITS: Op-amps in switching circuits, zero crossing dietes;
inverting Schmitt trigger circuits, non-invertingl8nitt circuits, astable multivibrator, and mondéta
multivibrator. 6 Hours

PART - B
UNIT - 5
SIGNAL GENERATOR: Triangular/rectangular wave generator, waveformegator design, phase shift
oscillator, oscillator amplitude stabilization, Wdiridge oscillator, signal generators, output rulers

7 Hours
UNIT - 6
ACTIVE FILTERS: First and second order high pass and low passdijlband pass filter, band stop
filter. 7 Hours
UNIT -7

SPECIALIZED IC APPLICATIONS: Universal active filter, switched capacitor filtphase locked
loops, power amplifiers. 6 Hours
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UNIT - 8
DC VOLTAGE REGULATORS: Voltage regulators basics, voltage follower retprigadjustable output
regulator, precision voltage regulators, and irdts circuit voltage regulator§. Hours

TEXT BOOKS:
1. Operational amplifiers and linear IC’s, David A Bell, Oxford University Press, 2010.
2. Operational amplifiers and linear IC’s, Ramakanth A Gayakwad, PHI" dition,2009.
3. Linear integrated circuits,S.P.Bali,TMH,2009

REFERENCE BOOKS:
1. Op Amps and Linear Integrated Circuits-Concepts andApplications, James
M.Fiore,Cengage Learing,2009.
2. O Amps, Design, Applications and Trouble Shootingelsevier,2® Edition.
3. Operational amplifiers and linear IC’s, Stanley William D,- 4th edition, Pearson Education
4. Linear Integrated Circuits- Analysis,Design and Appications,B.Somanathan Nair, Wiley
India, First,Edition, 2009.

10EEL57 MEASUREMENTS AND CIRCUIT SIMULATION LABORA TORY

Subject Code | 10EEL57 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours | :| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50
1. Measurement of low resistance using Kelvin's doudsldge.
2. Measurement of cable insulation and earth resistasing Meggar
3. Measurement of inductance using Maxwell Inducta@egacitance bridge & determination of Q-
factor
4. Measurement of capacitance using De-Sauty’s bgddetermination of dissipation factor.
5. M easurement of active and reactive power in balaBggttase circuit using two-watt meter method.
6. Adjustment & calibration of 1-phase energsten
7. Determination of ratio & phase angle erroCiT.
8. a) Inverting, non-inverting & scale changingsignals using op -amps

b) RC phase shift oscillator using op amps (Batimg simulation package)
9. RC coupled amplifier-frequency response for vasiatf bias & coupling using simulation package
10. Rectifier circuits-Bridge rectifier, diode clippirg clamping circuits using simulation package.
11. Schmitt —trigger- inverting and non-inverting.
12 Signal generator- triangular, saw tooth and reatirgvave generation
Note: All experiments, except 5,6 and 7, are to kmrried out by using components and verify the
result by using a simulation package.
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10EEL58 TRANSFORMERS AND INDUCTION MACHINES
LABORATORY

Subject Code : | 10EEL58 IA Marks ] 25
No. of Practical Hrs./ Week] : | 03 Exam Hours | 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

1. (a)Predetermination of efficiency and regulationdyyen Circuit and Short circuit tests on single -
phase transformer.
(b)Calculation of parameters of equivalantuit from the readings of the tests and
determination of efficiency and regulation frone tequivalent circuit to correlate results obtained

earlier.
2 Sumpner’s test on similar transformers and deteation of combined and individual transformer
efficiency.

3.Parallel operation of two dissimilar (differentA) single-phase transformers and determination of
load sharing and analytical verification giver thpen Circuit and Short circuit tests details.

4.Polarity test and connection of 3 single-phaaesformers in star — delta and determination of
efficiency and regulation under balanced resiskbad.
5. Scott connection with balanced and unbalancedtiresi®ads.
6.Load test on 3-phase induction motor- and plotarfjlie versus speed, output hp versus efficiency,
power factor and slip.
7. Predetermination of performance of 3-phase itidndviotor from the Circle diagram.
8. (a)Determination of parameters of theiveant circuit of a 3-phase Induction Motor by doieting
NO load and Blocked rotor tests.
(b)Determination of performance quaestof the induction motor from the equivalent ditréo
correlate the results obtained ftomload test or circle diagram.
9. Speed control of 3-phase induction motor byivar rotor resistance.
10. Load test on- induction generator.
11. Load test on single- phase induction motor.

kkkkkkkkkkkhkkkhhkkhhhkrk
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10EE61POWER SYSTEM ANALYSIS AND STABILITY

Subject Code : | 10EE61 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

REPRESENTATION OF POWER SYSTEM COMPONENTS: Circuit models of Transmission line,
Synchronous machines, Transformers and load. Slimgtediagram, impedance and reactance diagrams.
Per unit system, per unit impedance diagram of peystem. 8 Hours
UNIT - 2
SYMMETRICAL 3 - PHASE FAULTS : Analysis of Synchronous machines and Power system
Transients on a transmission line, Short-Circuitents and the reactance of synchronous machirtbs wi
and without load . 6 Hours
UNIT-3&4
SYMMETRICAL COMPONENTS: Introduction, analysis of unbalanced load agairsariced Three-
phase supply, neutral shift. Resolution of unbatd@nphasors into their symmetrical components, Phase
shift of symmetrical components in star-delta tfarmer bank, Power in terms of symmetrical
componentsAnalysis of balanced and unbalanced loads againisalanced 3 phase supply, Sequence
impedances and networks of power system elemeftsrn@or, transformer and transmission line)
Sequence networks of power systems. Measuremeegoience impedance of synchronous generator.

12 Hours

Part- B

UNIT-5&6
UNSYMMETRICAL FAULTS: L-G, L-L, L-L-G faults on an unbalanced alternateith and without
fault impedance. Unsymmetrical faults on a powestay with and without fault impedance. Open

conductor faults in power system. 14 Hours

UNIT -7

STABILITY STUDIES: Introduction Steady state and transient stability. Rotor dynamiwd the swing

equation. Equal area criterion for transient siighélvaluation and its applications. 8 Hours
UNIT -8

UNBALANCED OPERATION OF THREE PHASE INDUCTION MOTRO RS: Analysis of three
phase induction motor with one line open., Analysithree phase induction motor with unbalanced
voltage. 4 Hours
TEXT BOOKS:

1. Elements of Power System AnalysjdV.D.Stevenson, TMH"Edition

2. Modern Power System Analysisl. J. Nagrath and D.P.Kothari- TMH®Edition,2003.

3. Symmetrical Components and Short Circuit StudiesDr.P.N.Reddy, Khanna Publishers
REFERENCE BOOKS:
Power System AnalysisHadi Sadat, TMH,¥ Edition.
Power system AnalysisR Bergen, and Vijay Vittal, Pearson publication, édition, 2006.
Computer Aided Power system analysisG.L., Kusic, PHI.Indian Edition, 2010 .
Power System AnalysidV.D.Stevenson & Grainger,TMH, First Edition, 2003

N
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10EE62 SWITCHGEAR & PROTECTION

Subject Code 10EE62 IA Marks ] 25

No. of Lecture Hrs./ Week ;| 04 Exam Hours ;| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1
SWITCHES AND FUSES: Introduction, energy management of power systerfinilen of switchgear,
switches - isolating, load breaking and earthingroduction to fusefuse law, cut -off characteristics,:
Time current characteristics, fuse material, HR€=fuliquid fuse, Application of fuse

4 Hours
UNIT - 2
PRINCIPLES OF CIRCUIT BREAKERS: Introduction, requirement of a circuit breakerdfetence
between an isolator and circuit breaker, basiccipla of operation of a circuit breaker, phenomeharc,
properties of arc, initiation and maintenance a@f arc interruption theoriesslepian’s theory and energy
balance theoryRestriking voltage, recovery voltage, Rate of ride Restriking voltage, DC circuit
breaking, AC circuit breaking, current choppingpaetance switching, resistance switching, Ratifig o
Circuit breakers.

10 Hours

UNIT-3&4
CIRCUITS BREAKERS: Air Circuit breakers — Air break and Air blast @iit breakers, oil Circuit
breakers - Single break, double break, minimum O breaker - Preparation of §§as, Puffer and non
Puffer type of Sk breakers. Vacuum circuit breakers - principle pémtion and constructional details.
Advantages and disadvantages of different type€iofuit breakers, Testing of Circuit breakers, Unit
testing, synthetic testing, substitution test, cengation test and capacitance test.
LIGHTNING ARRESTERS: Causes of over voltages — internal and externghtding, working
principle of different types of lightning arresteghield wires.
12 Hours
PART - B
UNIT - 5
PROTECTIVE RELAYING: Requirement of Protective Relaying, Zones of mtde, primary and
backup protection, Essential qualities of ProteciRelaying, Classification of Protective Relays
4 Hours
UNIT - 6
INDUCTION TYPE RELAY: Non-directional and directional over current relaMT and Directional
characteristics. Differential relay — Principleagferation, percentage differential relay, bias abtaristics,
distance relay — Three stepped distance protedtigmedance relay, Reactance relay, Mho relay, Bolkzhh
relay, Negative Sequence relay, Microprocessordaser current relay — block diagram approach.
10 Hours
UNIT-7&8
PROTECTION SCHEMES: Generator Protection - Merz price protection, primaver faults, stator and
rotor faults, protection against abnormal condiierunbalanced loading, loss of excitation, oveesjng.
Transformer ProtectionDifferential protection, differential relay witharmonic restraint, Inter turn faults
Induction motor protection - protection againstctieal faults such as phase fault, ground faulidl a
abnormal operating conditions such as single phaginase reversal, over load. 12 Hours

TEXT BOOKS:,
1. Switchgear & Protection Sunil S.Rao,,Khanna Publishers"1Bdition,2008.
2. Power System Protection & SwitchgearBadriram & Viswa Kharma ,TMH;1edition, 2001.
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3. Fundamentals of Power System protectiony G. Painthankar and S R Bhide,PHI, 2009.

REFERENCE BOOKS:

A Course in Electrical Power,Soni, Gupta & Bhatnagar, Dhanapatirai.
Power System Protection & SwitchgeaRavindarnath & Chandra -New age Publications.
Electrical Power,Dr S. L. Uppal, Khanna Publishers.

Handbook of Switchgears BHEL, TMH, 5" reprint,2008

B wnp

10EEG63 ELECTRICAL MACHINE DESIGN

Subject Code : | 10EE63 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

PRINCIPLES OF ELECTRICAL MACHINE DESIGN: Introduction, considerations for the design of
electrical machines, limitations. Different typdswaterials and insulators used in electrical maesi

4 Hours
UNIT - 2
DESIGN OF DC MACHINES: Output equation, choice of specific loadings anoi@ of number of
poles, design of Main dimensions of the DC machibesign of armature slot dimensions, commutator
and brushes, magnetic circuit - estimation of ampems, design of yoke and poles- main and inég
field windings — shunt, series and inter poles. 10 Hours

UNIT-3&4

DESIGN OF TRANSFORMERS (Single phase and three pha&y: Output equation for single phase and
three phase transformers, choice of specific laglirexpression for volts/turn, determination of mai
dimensions of the core, types of windings and estion of number of turns and conductor cross eeati
area of Primary and secondary windings, estimatifono load current, expression for leakage reaetanc
and voltage regulation. Design of tank and codlirtges (round and rectangular) 12 Hours

PART - B
UNIT-5&6

DESIGN OF INDUCTION MOTORS: Output equation, Choafespecific loadings, main dimensions of
three phase induction motor, Stator winding desitpjce of length of the air gap, estimation of temof
slots for the squirrel cage rotor, design of Ratars and end ring, design of Slip ring inductiortono
estimation of No load current and leakage reactaanue circle diagram. 4 Hours
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UNIT-7&8

DESIGN OF SYNCHRONOUS MACHINES: Output equation, Choice of specific loadings, sleoxtuit
ratio, design of main dimensions, armature slotbwaimdings, slot details for the stator of saliantl non
salient pole synchronous machines. Design of rofosalient pole synchronous machines, magnetic
circuits, dimensions of the pole body, design @ field winding, and design of rotor of non-saliguate
machine . 12 Hours

TEXT BOOKS:
1. A Course In Electrical Machine DesignA.K.Sawhney,Dhanpatt Rai & Sons
2. Design Of Electrical MachinesV. N. Mittle, 4" edition

REFERENCE BOOKS:

1. Performance And Design Of AC Machins, M.G.Say,CBS Publishers and Distributors Pvt.Ltd.
2. Design Data Handbook A.Shanmugasundarm, G,Gangadharan,R.Palani,WilstefelLtd.

10EE64 DIGITAL SIGNAL PROCESSING

Subject Code . | 10EE64 IA Marks ] 25
No. of Lecture Hrs./ Weel] : | 04 Exam Hours : 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A
UNIT-1and 2

Discrete Fourier Transforms: Definitions, properties-linearity, shift, symmeic, circular convolution —
periodic convolution, use of tabular arrays, ciacwrrays, stock hams’s method, linear convolutidwo
finite duration sequence, one finite & one infiniteration, overlap add and save methods

14 Hours

UNIT -3 and 4

FAST FOURIER TRANSFORMS ALGORITHMS: Introduction, decimation in time algorithm, first
decomposition, number of computations, continuat@indecomposition, number of multiplications,
computational efficiency, decimation in frequendgagsithms, algorithm, inverse decimation in timedan
inverse decimation in frequency algorithms, decositian for a composite number N=9. 12 Hours

PART - B

UNIT -5 AND 6

DESIGN OF IIR DIGITAL FILTERS: Introduction, impulse invariant & bilinear transfeations, all
pole analog filters- Butterworth & chebyshev, desigf digital Butterworth & chebyshev, frequency
transformationsl2 Hours

UNIT 7

DESIGN OF FIR DIGITAL FILTERS: Introduction, windowing, rectangular, modified tatgular,
Hamming, Hanning, blackman window(excluding Kaisémdow), frequency sampling techniques.

'8 Hours

UNIT - 8

REALIZATION OF DIGITAL SYSTEMS: Introduction, block diagrams and SFGs, realizatiérlR
systems- direct form, cascaded, parallel form, éaddructures for equal degree polynomial, reatimadf
FIR systems — direct form, cascade form, lineasplraalization.06 Hours
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TEXT BOOKS:
1. Digital Signal Processing Principle, Algorithm & application, Proakis, Pearsor{4 education,
20009.

2. Digital Signal Processing Sanjeet. K. Mitra ,TMH,8 Edition,2009.
REFERENCE BOOKS:
1. Introduction To Digital Signal Processing Johnny R. Johnson,PHI,2009
2. Discrete Time Signal ProcessingdDpenheim, pearsofi®Edition 2009
3. Digital Signal ProcessingS.Salivahanan,A. Vallaraj,C.Gnanapriya, TM, Edition,2010.
4
5

Digital Signal Processing Ifeachor Emmauel- Pearson educatihEzlition,2006.
Fundamentals of Digital Signal Proceissy,Ludeman,John Wiley, 8Edition,2008

10EE65 CAED (COMPUTER AIDED ELECTRICAL DRAWING)

Subject Code : | 10EE65 IA Marks ] 25
No. of Lecture and : | O1Hour Lecture Exam Hours : 03
Practice Hrs./ Week +

03 Hours Practical
Total No. of Lecture and | : | 52 Exam Marks ;| 100
Practice Hrs.

PART - A
1. Winding Diagrams
(a) Developed winding diagrams of D.C. machines — Sémjgind multiplex double layer
Lap and Wave windings.
(b) Developed winding diagrams of A.C. machines
0] Integral and Fractional slot double layer Lap anaM&/windings.
(i) Single layer windings — Un-bifurcated 2 and 3 tiéndings, mush
windings, Bifurcated 2 and 3 tier wingkn
2. Single line diagrams of generating stations andtsiions. 20 Hours

PART - B
3. Electrical machine assembly drawing using desigrdata or sketches or both.
(&) Transformers - sectional views of single and tiplease core and shell type
transformers.
(b) D.C. machine - sectional views of yoke, field syst@armature and commutator dealt
Separately.
(c) Alternator — section@ws of stator and rotor dealt separately. 32 Hours

TEXT BOOKS:
1.Performance & Design of Alternating Current machires M. G. Say, CBS publisher$’3
Edition,2002.
2.The Performance & Design of DC machine#.E Clayton & N.N.Hancock CBS Publicatioff.3
Edition,2004.

REFERENCE BOOKS:
1. Manuals of Auto - CAD
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Elective-l (Group A)

10EE661 OPERATION RESEARCH

Subject Code - | 10EE661 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART — A

Unit—1

Linear Programming, Introduction, formulation afdiar programming problem, Standard and matrix
from, graphical solution, simplex method, compuwtasil procedure, Big-M method, Two-phase simplex
method. 8 Hours

Unit—2

Special cases, Degeneracy, alternative optimatisak, unbounded solutions, Non-existing optimal
solutions. Duality in LPP, primal-dual relation,rRaulation of dual problem, primal-dual optimal stidu,
limitations of LPP. &Hours

Unit—3
ADVANCED LINEAR PROGRAMMING : Revised simplex method,dual simplex method,parametr
programming. 5 Hours

Unit—4
Assignment problems, Introduction, Formulation, Harnan method of solving assignment problem,
special cases, Traveling salesman problem. 5 Hours

PART — B

Unit—5

TRANSPORTATION PROBLEMS : Basic feasible solution by different methodsirfgkoptimal
solutions-stepping stone methode, MODI method, degssity.7 Hours

Unit—6

GAMES THEORY: Introduction to optimal strategies, solution of 2, 2 x n, m x 2 game&oncept of
dominance, Graphical method of solving. Sequenpiodgplems, n-jobs and one machikeuristic
problem solving (Continued) n-jobs and two machjmegbs and three machines, two jobs and m
machines. N-jobs and m-machines. 7 Hours

Unit—7

PERT-CPM TECHNICS: Network construction, determining critical pathyédts, scheduling by network,
project duration, variance under probabilistic mmg®ediction of date of completion, crashing sfraple
networks, resource leveling by network techniquegHours

Unit — 8: Replacement theory, Introduction, Economic lifegfiipments, Replacement considering both
the cases with and without tie value of money, greplacement policy. 6 Hours

TEXT BOOK:
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1.Fundamentals of operations research Ackoff, R.L. and Sasieni, M.W. Wiley eastern lied, New

Delhi.

2 Opretions Research Applications and AlgorithmsWayne L. Winston,Cengage Learning,4th
Edition,2009.

3.Operations Research- Bronson, R- Schaum'’s outline series, Mc Graw IHternational, 2 Edition.

4 Introduction to operations ResearchGillet, B.e., TMH,1979.

5. Introduction to operations Research- Hillier, F.S. and Lieberman, G.J, TMH" &dition, 2009

6. Operational Research,S.D sharma

10EE662 ADVANCED POWER ELECTRONICS

Subject Code . | 10EE662 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT-1&2

DC-DC SWITCHED MODE CONVERTERS: Topologies, Buck, boost, buck-boost, and Cuk
converters, Full Bridge DC-DC converter-detaile@dty, working principles, modes of operation, with
detailed circuits and wave forms, applications,iteend demerits. 16 Hours

UNIT-3&4

DC-AC SWITCHED MODE INVERTERS: Single-phase inverters, three phase inverters. PW
inverter, detailed theory, working principles, needf operation with circuit analysis, applicationeerits
and demerits, problems based on input output veltatationship.

10 Hours
PART - B
UNIT - 5
RESONANT CONVERTERS: Zero voltage and zero current switching, resorsawvitch converters, and
comparison with hard switching, switching locusgilans, and working principle. 8 Hours
UNIT - 6

HIGH FREQUENCY INDUCTOR AND TRANSFORMERS : Design principles, definitions,
comparison with conventional desig and problems. Design of Flyback transformer.
08 Hours

UNIT -7 &8

POWER SUPPLIES: Introduction, DC power supplies: fly back conegrtforward converter, push-pull
converter, half bridge converter, full bridge cortee, AC power supplies: switched mode ac power
supplies, resonant ac power supplies, bidirectiangower supplies. 10 Hours

TEXT BOOKS:
1. Power Electronics Daniel.W.Hart, TMH, First Edition,2010.

2. Power Electronics - converters, application & desig, Mohan N, Undeland T.M., Robins,
W.P,John Wiley 8 Edition 2008
3. Power Electronics-Circuits, Devices, ApplicationsRashid M.H., PHI, % Edition, 2008.
REFERANCE BOOKS:
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1.Power Electronics Essentials and Apphtions,L.Umanand, Wiely India Pvt Ltd,Reprint,2010

2.Modern Power Electronics and A.C. DrivesBose B.K, PHI, 2009.

3. Digital Power Electronics And Apptiations, Muhammad Rashid, Elsevier , first edition, 2005.

4. Power Electronics,Devices,Circuits and Industrial Aplications,V.R.Moorthi,Oxford, 7"
impression,2009.

10EE663 FUZZY LOGIC

Subject Code : | 10EE663 IA Marks ] 25
No. of Lecture Hrs./ Weel : | 04 Exam Hours | :| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : [ 100
PART - A
UNIT -1
THE MATHEMATICS OF FUZZY CONTROL: Fuzzy sets, Properties of fuzzy sets, operatidndny
sets, fuzzy relations, the extension principle. 8 Hours

UNIT-2,3and 4

THEORY OF APPROXIMATE REASONING: Linguistic variables, Fuzzy proportions, Fuzzyttien
statements, inference rules, compositional ruli@fefence.

NON-LINEAR FUZZY CONTROL: FKBC as a linear transient element, PID like FKB{iging mode
FKBC, Sugeno FKBC. 18 Hours

PART - B

UNIT - 5 and 6
FUZzZY KNOWLEDGE BASED CONTROLLERS (FKBC): Basic concept structure of FKBC, choice
of membership functions, scaling factors, rulegzffication and defuzzyfication procedures. Simple
applications of FKBC (washing machines, trafficukagions, lift control, aircraft landing Controlat

14 Hours

UNIT - 7 and 8
ADAPTIVE FUZZY CONTROL: Process performance monitoring, adaption mechanismambership
functions, tuning using gradient descent and peréorce criteria. Set organizing controller modeleas
controller. 12 Hours
TEXT BOOKS:
1. Fuzzy Logic With Engineering Applications- Timoty Ross,John Wiley, Second Edition, 2009.
2. Fuzzy Sets Uncertainty and Information G. J. Klir and T. A. Folger, PHI IEEE, 2009.

REFERENCE BOOKS:
1. An Introduction to Fuzzy Control, D. Diankar, H. Hellendoom and M. Reinfrank ,Naos
Publishers India, 1996.
2. Essentials of Fuzzy Modeling and ContrglR. R. Yaser and D. P. Filer,John Wiley, 2007.
3. Fuzzy Logic Intelligence Control And Information, Yen- Pearson education,First Edition,2006.
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10EE664 OBJECT ORIENTED PROGRAMMING USING C ++

Subject Code - | 10EE664 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

PRINCIPLES OF OBJECT-ORIENTED PROGRAMMING : Review of Procedure Oriented
Programming, Basic concepts of Object Oriented Rmging — Object, Class, Encapsulation,
Inheritance, Polymorphism; Benefits of OOPs, Apgiians of OOP’s. 4 Hours

UNIT - 2

THE BASIC LANGUAGE C++: A comparison of C and C++, Structure of C++ prograith Class,
Preprocessor directives, C++ Statements — Input@utComments, Tokens, Keywords, Identifiers,
Constants, Data types — string, pointer, refereboele, enumeration, array, complex number; typedef
names, type compatibility, type conversion, quatif- const, volatile; Operators in C++, Operator
Precedence and Operator Overloading; C++ expressidiew and Delete. 6 Hours

UNIT - 3

FUNCTIONS IN C++: Introduction, The main() function, Function prote¢, Call by reference, Return
by reference, Inline functions, Default argumemtsnst Arguments, Function Overloading, Friend and
Virtual functions, pointer to functions. 8 hours

UNIT - 4

CLASSES AND OBJECTS Introduction — declaration and definition of aa€$, defining member
functions, C++ program with a Class, Making an mlg<unction Inline, Nesting of member functions,
Arrays within a class, Static data members, stawgamber functions, Objects — global & local objects,
scope & lifetime, memory allocation for objects ndynically allocated objects, pointers to objectsays

of objects, function arguments with objects, reffugrobjects; const member functions8 Hours

PART - B

UNIT - 5

CONSTRUCTORS AND DESTRUCTORS Introduction, Constructors, Parameterized Cowsbrs,
Multiple constructors in a class, Constructors wdfault arguments, Dynamic initialization of oliggc
Copy constructor, Constructing two-dimensional gsr&onst Objects, Destructors. 4 Hours

UNIT - 6

OPERATOR OVERLOADING AND TYPE CONVERSION : Introduction, Defining operator
overloading, Overloading unary operators, Overlogdbinary operators, Overloading binary operators
using Friends, Rules for overloading operators,rloaging a comma operator, overloading the output
operator , Type conversion. 7 Hours

UNIT -7

INHERITANCE : Introduction, Defining derived classes, Singlderitance, Making a private member
Inheritable, Multilevel inheritance, Multiple inhitance, Hierarchical inheritance, Hybrid inheritanc
Virtual base classes, Abstract classes, Constéi@estructors in base & derived classéd-Hours

UNIT - 8

POINTER, VIRTUAL FUNCTIONS AND POLYMORPHISM : Introduction, Pointers, Pointers to
Objects, this pointer, Pointers to derived clas$gse-checking pointers, pointers to members, ¥irtu
functions, Pure virtual functions.
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MANAGING CONSOLE I/0 AND FILE I/O : C++ streams, C++ stream classes, examples ofafteth
and unformatted I/O operations, Classes for fileasth operations, Methods of Opening and Closiniea F
Examples of Opening file using constructor opefil§,modes (simple programming exercisé&sHours

TEXT BOOKS:
1. Object Oriented Programming with C++- Balagurusamy, E, TMH" edition, 2008.
2. C++, The Complete ReferenceHerbert Schildt, TMH, 4" edition

3. Object Oriented Programming with C++, Farrell,Cengage Learning,First Edition,2008.
REFERENCE BOOKS:

1. The C++ programming languageBjarne Stroustrup, Pearson Education, 3rd editR62
2. Objected oriented programming with C++Bhave, Pearson Education, First Edition,2006.

10EE665 EMBEDDED SYSTEMS

Subject Code : | 10EE665 IA Marks ] 25

No. of Lecture Hrs./ Weel] : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT-1&2

CONCEPT OF EMBEDDED SYSTEM DESIGN: Components, classification, skills required.Emheztid
Micro controller cores: Architecture of 6808 and 1&&Embedded Memories ROM variants,
RAM.Applications of embedded system: Examples ofbEdded systems SOC for cellless bar code
scanner. 10 Hours

UNIT - 3

TECHNOLOGICAL ASPECTS OF EMBEDDED SYSTEM: Interfacing between analog and digital
blocks, Signal conditioning, digital signal prodegs DAC & ADC interfacing, Sample & hold,
multiplexer interface Internal ADC interfacing (éxding 6805 & 6812), Data Acquisition System and
Signal conditioning using DSP. 10 Hours

UNIT - 4

DESIGN TRADE OFFS DUE TO PROCESS INCOMPATIBILITY, T HERMAL
CONSIDERATIONS: Issues in embedded system design. Design challdegign technology, trade offs.
Thermal considerations. 6Hours

PART - B

UNIT-5&6
Software aspects of Embedded Systems, real timgggroning Languages, operating systems.
Programming concepts and embedded programmingRou®d Robin, Round Robin with interrupts,
function queue-scheduling architecture, Real tingea@chitecture, selecting architecture. Introductm
RTOS. 12 Hours
UNIT-7&8
Subsystem interfacing with external systems ustrfacing, Serial I/O devices, Parallel port inseds:
Input switches, Key boards and Memory interfacing.
Case study:Embedded velocity PID controller, Pl controller kv PWM actuator. 14Hours
TEXT BOOKS:

1. Embedded Microcomputer systems: Real time interfacig- Valvano, J.W, Cengage

Learning,2" Edition 8" Indian reprint,2009
2. The Art of Designing Embedded systemsGanssle, Jack, Newness
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3. Embedded System, Architecture, Programming and Degh- Raj Kamal ,TMH,?® Edition
2008.

REFERENCE BOOKS:

1. A Unified Hardware/Software Introduction- Frank Vahid/Tony Givargis, Wiley student edition
2002
2. Motorola and Intel Manuals

3Embeded Software PremiefSimon David, Addison Wessly 2000

10EE666 ELECTRICAL ENGINEERING MATERIALS

Subject Code . | 10EE666 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

CONDUCTING MATERIALS: Review of metallic conduction on the basis of fedectron theory.
Fermi-Dirac distribution — variation of conductiyitwith temperature and composition, materials for
electric resistors- general electric propertiesaterial for brushes of electrical machines, lantgnients,
fuses and solder. 6 Hours

UNIT - 2

SEMICONDUCTORS: Mechanism of conduction in semiconductors, densttycarriers in intrinsic
semiconductors, the energy gap, types of semicdotucHall effect, compound semiconductors, basic
ideas of amorphous and organic semiconductors.

Magnetic materials Classification of magnetic materials- origin ofermanent magnetic dipoles,
ferromagnetism, hard and soft magnetic materialagmato materials used in electrical machines,
instruments and relays. 10 Hours

UNIT-3&4

DIELECTRICS: Dielectric, polarization under static fields- dlenic ionic and dipolar polarizations,
behavior of dielectrics in alternating fields, Fastinfluencing dielectric strength and capacit@tenials.
Insulating materials, complex dielectric constalipolar relaxation and dielectric loss.

INSULATING MATERIALS: Inorganic materials (mica, glass, porcelain, assg¢sorganic materials
(paper, rubber, cotton silk fiber, wood, plastiasd ebakelite), resins and varnishes, liquid insukato
(transformer oil) gaseous insulators (air, SF6 @itrdgen) and ageing of insulators. 10 Hours

PART - B

UNIT - 5

MATERIALS FOR SPECIAL APPLICATIONS: Materials for solar cells, fuel cells and battery.
Materials for coatings for enhanced solar thernargy collection and solar selective coatings, Cold
mirror coatings, heat mirror coatings, antireflenticoatings, sintered alloys for breaker and switch
contacts. 6 Hours

UNIT - 6

MODERN TECHNIQUES FOR MATERIALS STUDIES: Optical microscopy, Electron microscopy,
Photo electron spectroscopy, Atomic absorption tspscopy, magnetic resonance, nuclear magnetic
resonance, electron spin resonance and ferromagestinance. 6 Hours

UNIT -7

Introduction Properties and Application of Piezatie materials, Eletrostrictive materials, Ferrgnatic
materials, Magnetostrictive materials, Shape memaligys, Electro archeological fluids, Magneto
archeological fluids, Smart hydrogels. 6 Hours
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UNIT - 8
Ceramics: properties, application to conductors, insulafisapacitors
Plastics: Thermoplastics, rubber, thermostats, properties.
8Hours

TEXT BOOKS:
1.An Introduction to Electrical Engineering- Indulkar C.S. & Thiruvengadam. S,Chand publishers.
2.Materials Science for Electrical and ElectronicEngineers, lan P. Jones, Oxford University
Press,Indian Edition, 2007.
3.Electrical Engineering MaterialsKapoor P L., Khanna Publications.
4.Renewable Energy Sources and Emerging TechnolegiD.P. Kothari, K.C. Singal, Rakesh

Ranjan. PHI, 2008.

REFERENCES:
1.Electrical Properties of Materials L.Solymar, D.Walsh, 8 Indian Edition- Oxford University
Press Seventh Edition.
2.MEMS and MOEMS Technology and Applications,P.Rai-Choudhury (Editor), PHI,2009 .
3. Introduction to Electronic Properties and Materials David Jiles,CRC Pres$“Ediyion.

10EEL 67 DC MACHINES AND SYNCHRONOUS MACHINES
LABORATORY

Subject Code . | 10EEL67 IA Marks | 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

1. Load characteristics of a D.C. shunt and compowmator - i) Short shunt-Cumulative and
Differential (ii) Long shunt-Cumulative and Diffemtial.

2. Load test on a DC motor- determination of speedtterand HP-efficiency characteristics.

3. Swinburne’s Test.

4. Hopkinson's Test.

5. Field’s test on series motors.

6. Retardation test- electrical braking method.

7. Speed control of DC motor by armature voltage adrand flux control.

8. Ward Leonard method of speed control of D.C. motor.

9. Voltage regulation of an alternator by EMF and MMEthod.

10. Voltage regulation of an alternator by ZPF method.

11. Slip test and determination of regulation.

12. Performance of synchronous generator connecteditité bus, under constant power and variable
excitation & vice - versa.

13. V and Inverted V curves of a synchronous motor.
14. Measurement of X X, and X, of a Synchronous generator and calculation afecits for an

LG,LL or LLG fault.

10EEL68 CONTROL SYSTEMS LABORATORY

Subject Code - | 10EEL68 IA Marks |l 25
No. of Practical Hrs./ Week] : | 03 Exam Hours : 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

1. Using MATLABJ/SCILAB a) Simulation of a typical send order system and determination of step
response and evaluation of time- domain specibfioati
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b) Evaluation of the effect of additional poles aedoes on time response of second order system

c¢) Evaluation of effect of pole location stability

d) Effect of loop gain of a negative feedbagktem on stability

(a) To design a passive RC lead compensating nktieothe given specifications, viz., the maximum
phase lead and the frequency at which it occurd@obtain its frequency response.

(b) To determine experimentally the transfer fumetof the lead compensating network.

(a) To design RC lag compensating network for tlvergspecifications., viz., the maximum phase lag
and the frequency at which it occurs, and to ohtaifrequency response.

(b) To determine experimentally the transferiction of the lag compensating network.

Experiment to draw the frequency response chaistiteof a given lag- lead compensating network.
To study the effect of P, PI, PD and PID controberthe step response of a feedback control system
(using control engineering trainer/process corgimiulator). Verify the same by simulation.

a) Experiment to draw the speed — torque charatitedf a two - phase A.C. servomotor.

b) Experiment to draw speed torque characteritec®.C. servomotor.

To determine experimentally the frequency respaofsa second -order system and evaluation of

frequency domain specifications.
Using MATLAB/SCILAB
a) Simulate a D. C. position control syst&amd obtain its step response
b) To verify the effect of the input wave form, fpgain system type on steady state errors.
c¢) To perform a trade-off study for lead comperngati
d) To design a PI controller and study its effatisteady state error
Using MATLAB/SCILAB

a) To examine the relationships between open-loaguincy response and stability , open loop
frequency and closed loop transient response
b) To study the effect of addition closed loop sad@d zeroes on the closed loop transient response

Using MATLAB/SCILAB

a) Effect of open loop and zeroes on root locugaanm
b) To estimate the effect of open loop gain ontthesient response of closed loop system by using
Root locus

¢) Comparative study of Bode, Nyquist armbRocus with respect to Stability.

11.Experiment to draw to syncro pair charactesstic

kkkkkkkkkkkkkkk
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10EE71 COMPUTER TECHNIQUES IN POWER SYSTEM

ANALYSIS
Subject Code : | 10EE71 IA Marks ] 25
No. of Lecture Hrs./ Weekl : | 04 Exam Hours ;| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100

PART - A

UNIT - 1

NETWORK TOPOLOGY : Introduction, Elementary graph theory — orienggdph, tree, co-tree, basic

cut-sets, basic loops; Incidence matrices — Elemede, Bus incidence, Tree-branch path, Basic etjt-s

Augmented cut-set, Basic loop and Augmented looimifve network — impedance form and admittance
form. 6 Hours

UNIT - 2

NETWORK MATRICES: Introduction, Formation of XYjs by method of inspection (including
transformer off-nominal tap setting) and methodsiogular transformation (s = A'yA), Formation of
Bus Impedance matrix by step by step building allgor (without mutual coupling element$)Hours

UNIT-3&4

LOAD FLOW STUDIES: Introduction, Power flow equations, Classificatiafi buses, Operating
constraints, Data for load flow, Gauss-Seidal MdthoAlgorithm and flow chart for PQ and PV buses
(numerical problem for one iteration only), Accelgon of convergence; Newton Raphson’s Method —
Algorithm and flow chart for NR method in polar edmates (numerical problem for one iteration only)
Algorithm for Fast Decoupled load flow method, Caripon of Load Flow Methods. 14 Hours

PART - B

UNIT-5&6

ECONOMIC OPERATION OF POWER SYSTEM: Introduction, Performance curves, Economic
generation scheduling neglecting losses and gemeliatits, Economic generation scheduling including
generator limits and neglecting losses; Iterati@ehhiques; Economic Dispatch including transmission
losses — approximate penalty factor, iterative niégpiie for solution of economic dispatch with losses
Derivation of transmission loss formula; Optimalheduling for Hydrothermal plants — problem
formulation, solution procedure and algoritht2. Hours

UNIT-7&8

TRANSIENT STABILITY STUDIES: Numerical solution of Swing Equation — Point-byifgomethod,
Modified Euler's method, Runge-Kutta method, Milseiredictor corrector method. Representation of
power system for transient stability studies — logygkesentation, network performance equationsutisal
techniques with flow charts. 14 Hours
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TEXT BOOKS:
1. Computer Methods in Power System AnalysisStag, G. W., and El-Abiad, A. H.- McGraw Hill
International Student Edition. 1968
2. Computer Techniques in Power System Analysj$ai, M. A- TMH, 29 edition, 2006.

REFERENCE BOOKS:
1. Modern Power System AnalysisNagrath, 1. J., and Kothari, D. P, TMI Edition, 2003.
2. Advanced Power System Analysis and DynamigcSingh, L. P,
New Age International (P) Ltd, New Delhi, 2001.
3. Computer Aided Power System Operations and AnalysisDhar, R. N, TMH, 1984.
4. Power System AnalysisHaadi Sadat, TMH," Edition, 12" reprint, 2007

10EE72 ELECTRICAL POWER UTILIZATION

Subject Code : | 10EE72 IA Marks ] 25

No. of Lecture Hrs./ Weekl : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

HEATING AND WELDING: Advantages and method§ electric of heating, resistance ovens, induction
heating, dielectric heating, the arc furnace, Imgatf building. Electric welding, resistance ana ar
welding, control devices and welding equipméft.Hours

UNIT - 2

ELECTROLYTIC PROCESS: Fundamental principles, extraction, refining of aletand electroplating.
Factors affecting electro deposition process, psueply for electrolytic process. 6 Hours
UNIT-3&4

ILLUMINATION: Laws of illumination, lighting calculation, factoriighting, flood lighting, street
lighting, different types of lamps-incandescenipfiescent, vapor, CFL and LED lamps and their wiagyki
comparision, Glare and its remedy. 10 Hours

PART - B

UNIT-5,6&7

ELECTRIC TRACTION: Introduction, requirements of an ideal tractiontegss of traction, speed time
curve, tractive effort,co-efficient of adhesionlestion of traction motors, method of speed conteakergy
saving by series parallel control, ac traction pmeént. AC series motor, characteristics, regenerati
braking, linear induction motor and their use. A&ction, diesel electric equipment, trains lightsygtem,
specific energy, factors affecting specific enecggsumption20 Hours

UNIT - 8

INTRODUCTION TO ELECTRIC AND HYBRID VEHICLES: Configuration and performance of
electrical vehicles, traction motor characteristitgactive effort, transmission requirement, vehicl
performance and energy consumption. 6 Hours

TEXT BOOKS:
1. Utilization Of Electric Energy, E Openshaw Taylor, f2mpression,2009,Universities Press.

2. Modern Electric, Hybrid Electric and Fuel Cell Vehicles Mehrdad, Ehsani, Yimin Gao,
Sabastien. E. Gay, Ali Emadi- CRC Press.

REFERENCE BOOKS:
1. A Course in Electrical Power, Soni Gupta and Bhatnhager-Dhanapat Rai & sons.

3. Electrical Power,Dr. S.L.Uppal, Khanna Publications
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10EE73 HIGH VOLTAGE ENGINEERING

Subject Code : | 10EE73 IA Marks ] 25

No. of Lecture Hrs./ Weel] : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

INTRODUCTION: Introduction to HV technology, need for generatinigh voltages in laboratory.

Industrial applications of high voltage, Electrastgrecipitation, separation, painting and prigtin
6Hours

UNIT-2&3

BREAKDOWN PHENOMENA: Classification of HV insulating media. Propertiek important HV
insulating media under each category. Gaseousctliglglonization: primary and secondary ionization
processes. Criteria for gaseous insulation breakddased on Townsend’'s theory. Limitations of
Townsend'’s theory. Streamer’s theory breakdownoim mniform fields. Corona discharges. Breakdown in
electro negative gases. Paschen’s law and itsfisigmce. Time lags of Breakdown. Breakdown in solid
dielectrics: Intrinsic Breakdown, avalanche breaikdp thermal breakdown, and electro mechanic
breakdown. Breakdown of liquid dielectrics: Suspmthcparticle theory, electronic Breakdown, cavity
breakdown (bubble’s theory), electro convectiorakdown. 12 Hours

UNIT - 4

GENERATION OF HV AC AND DC VOLTAGE: HV AC-HV transformer; Need for cascade
connection and working of transformers units cotedén cascade. Series resonant circuit- prinagble
operation and advantages. Tesla coil. HV DC- vatdgubler circuit, cock croft- Walton type high tage
DC set. Calculation of high voltage regulationptgpand optimum number of stages for minimum vatag
drop. 8 Hours

Part - B

UNIT - 5

GENERATION OF IMPULSE VOLTAGE AND CURRENT: Introduction to standard lightning and
switching impulse voltages. Analysis of single stdagipulse generator-expression for Output impulse
voltage. Multistage impulse generator working ofrkanpulse. Rating of impulse generator. Components
of multistage impulse generator. Triggering of idgeugenerator by three electrode gap arrangement.
Trigatron gap and oscillograph time sweep circisneration of switching impulse voltage. Generatib
high impulse current. 6 Hours

UNIT - 6

MEASUREMENT OF HIGH VOLTAGES: Electrostatic voltmeter-principle, construction and
limitation. Chubb and Fortescue method for HV AC asierement. Generating voltmeter- Principle,
construction. Series resistance micro ammeter f&f BHC measurements. Standard sphere gap
measurements of HV AC, HV DC, and impulse voltageactors affecting the measurements. Potential
dividers-resistance dividers capacitance dividetigeth RC potential dividers. Measurement of high
impulse currents-Rogogowsky coil and Magnetic Links 10 Hours
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UNIT -7

NON-DESTRUCTIVE INSULATION TESTING TECHNIQUES: Dielectric loss and loss angle
measurements using Schering Bridge, Transformier Aains Bridge. Need for discharge detection and PD
measurements aspects. Factor affecting the diselteggction. Discharge detection methods-straigtit a

balanced methods. 6 Hours

UNIT - 8

HIGH VOLTAGE TESTS ON ELECTRICAL APPARATUS : Definitions of terminologies, tests on
isolators, circuit breakers, cables insulators tamgisformers. 4 Hours

TEXT BOOKS:

1. High Voltage Engineering M.S.Naidu and Kamaraju- 4th Edition, THM, 2008.

2. High Voltage Engineering Fundamentals E.Kuffel and W.S. Zaengl,"? Edition, Elsevier
Press, 2005.

3. High Voltage Engineering,C.L.Wadhwa, New Age International Private limité®95.

REFERENCE BOOKS:
1.High Voltage Engineering Theory and PracticeMazen Abdel-Salam, Hussein Anis, Ahdab EI-
Morshedy, Roshdy Radwan“ZEdn(Revised & Expanded) Marcel-Dekker Publisheye(®al Indian
Edn.).

10EE74 INDUSTRIAL DRIVES & APPLICATIONS

Subject Code . | 10EE74 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

AN INTRODUCTION TO ELECTRICAL DRIVES & ITS DYNAMICS : Electrical drives.
Advantages of electrical drives. Parts of electrirdves, choice of electrical drives, status ofalw ac
drives, Dynamics of electrical drives, Fundamertizique equation, speed torque conventions and
multiquadrant operation. Equivalent values of drpgrameters, components of low torques, nature and
classification of load torques, calculation of tiraed energy loss in transient operations, steaalte st
stability, load equalization. 9 Hours

UNIT -2

SELECTION OF MOTOR POWER RATING: Thermal model of motor for heating and cooling,
Classes of motor duty, determination of motor igtin 5 Hours
UNIT-3&4

D C MOTOR DRIVES:

(a) Starting braking, transient analysis, single pHa#ig controlled rectifier, control of separatelyated

dc motor, Single-phase half controlled rectifientol of separately excited dc motor.

(b) Three phase fully controlled rectifier - control separately excited dc motor, three phase half
controlled rectifier - control of separately excditdc motor, multi-quadrant operation of separagxigited

dc motor fed from fully controlled rectifier. Controf dc series motor, chopper controlled dc drives
separately excited dc motor and series motor. 12 Hours
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PART - B

UNIT - 5
INDUCTION MOTOR DRIVES:
Operation with unbalanced source voltage and sipigésing, operation with unbalanced rotor impedsnce
analysis of induction motor fed from non-sinusoidaltage supply, starting braking, transient analys

06 Hours
UNIT - 6
Stator voltage control:
Variable voltage and variable frequency contrajtage source inverter control, closed loop control
current source inverter control, , rotor resistacaetrol, slip power recovery, speed control ofjfénphase
induction motors. 06 Hours
UNIT -7
SYNCHRONOUS MOTOR DRIVES: Operation from fixed frequency supply, synchronaustor
variable speed drives, variable frequency contrbl nwltiple synchronous motors. Self-controlled

synchronous motor drive employing load commutaltgddter inverter. 10 Hours

UNIT - 8

INDUSTRIAL DRIVES : Rolling mill drives, cement mill drives, paperlhdrives and textile mill drives.
4 Hours

TEXT BOOK:

1. Fundamentals of Electrical Drives G.K Dubey , Narosa publishing hous& Edition,2002.

REFERENCE BOOKS:
1. Electrical Drives, N.K De and P.K. Sen- PHI, 2009.

2. A First Course On Electric Drives, S.K Pillai-Wiley Eastern Ltd 1990.
3. Power Electronics, Devices, Circuits and IndustrialApplications, V.R. Moorthi, “Oxford
University Press, 2005.

4Electric Motor Drives,Modeling,Analysis and Control, R.Krishnan,PHI,2008
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ELECTIVES-II(GROUPB)

10EE751 HVDC TRANSMISSION

Subject Code | 10EE751 IA Marks ] 25

No. of Lecture Hrs./ Weeld : | 04 Exam Hours | 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT-1&2
GENERAL ASPECTS OF DC TRANSMISSION AND COMPARISON OF IT WITH AC
TRANSMISSION: Historical sketch, constitution of EHV AC and Di6ks, Limitations and Advantages

of AC and DC Transmission 12 Hours
UNIT-3&4
CONVERTER CIRCUITS: Valve Characteristics, Properties of convertecuits, assumptions, single
phase, three phase converters, choice of besitsifou HV DC circuits. 12 Hours
PART - B
UNIT - 5

ANALYSIS OF THE BRIDGE CONVERTER: Analysis with grid control but no over lap, Analysvith

grid control and with over lap less than 60 degalksis with overlap greater than 60 deg, complete
characteristics of rectifier, Inversion. 10 Hours

UNIT-6&7

CONTROL OF HVDC CONVERTERS AND SYSTEMS: grid control, basic means of control, power
reversal, limitations of manual control, constamtrent versus constant voltage, desired featubfrol,
actual control characteristics, constant -minimuignition —angle control, constant —current control,
constant —extinction —angle control, stability ohtrol. 10 Hours

UNIT - 8
PROTECTION: Introduction, DC reactor, voltage oscillations aradve dampers, current oscillations and
anode dampers, DC line oscillations and line damyp#ear line faults and reenergizing the lin8.Hours

TEXT BOOKS:

1. Direct current Transmission, EW Kimbark,
2. Power system stability and controlPrabha KundurTMH, 9" reprint, 2007.

3. High Voltage Power Transmission:The HVYDC OptionsJos Arrillaga, Y.H.Liu and Mevelle R
Watson, Wiley Interscience.

4, High Voltage D.C.Power Transmission Systenk.R.Padiyar,New Age International Publishers
Ltd.
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10EE752 PROGRAMMABLE LOGIC CONTROLLERS

Subject Code - | 10EE752 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |[:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUTION: Introduction to Programmable logic controller (BlL.€ole in automation (SCADA),
advantages and disadvantages, hardware, intertatesture, sourcing and sinking, characteristic§#@
devices, list of input and output devices, examplegpplications. I/O processing, input/output sngignal
conditioning, remote connections, networks, pracgsimputs 1/0 addresses. 7 Hours

UNIT - 2
ROGRAMMING: Ladder programming- ladder diagrams, logic funwiolatching, multiple outputs,
entering programs, functional blocks, programmaergxas like location of stop and emergency switches

8 Hours
UNIT-3&4
PROGRAMMING LANGUAGES: Instruction list, sequential functions charts &ustured text, jump
and call subroutines 10 Hours

PART - B

UNIT - 5
INTERNAL RELAYS: ladder programmes, battery- backed relays, osteot operation, set and reset,
master control relay. 5 Hours
UNIT-6&7
Timers and counters: Types of timers, programmimgts, ON and OFF- delay timers, pulse timérens
of counter, programming, up and down counters, isméth counters, sequencer. 12 Hours
UNIT - 8
Shift register and data handling: shift registtadder programs, registers and bits, data handdintymetic
functions, temperature control and bottle packipgliaations. 10 Hours

Note: Programming is to be with reference to only ddlthish PLC

TEXT BOOKS:
1. Programmable Logic controllersW Bolton, 8" edition, Elsevier- newness, 2009.
2. Programmable logic controllers- principles and applications™John W Webb, Ronald A Reis,
Pearson education™®dition, 2° impression, 2007.

REFERENCE BOOKS:
1. Programmable Controller Theory and Applications,L. A Bryan, E. A Bryan, An industrial text
company publication, 2nd edition, 1997.

2. Programmable Controllers, An Engineers GuideE. A Paar, newness™2dition, 2003.
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10EE753 ARTIFICIAL NEURAL NETWORK

Subject Code . | 10EE753 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours | :| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : [ 100

PART - A

UNIT -1
Introduction, history, structure and function afgle neuron, neural net architectures, neural legruise
of neural networks. 7 Hours
UNIT - 2
Supervised learning, single layer networks, peroggt linear separability, perceptron training aikhon,
guarantees of success, modifications. 6 Hours
UNIT - 3
Multiclass networks-I, multilevel discriminationabk propagation, setting parameter values, thealeti
results. 6 Hours
UNIT - 4

Accelerating learning process, application, Madakdaptive multilayer networkg.Hours

PART - B
UNIT - 5
Prediction networks, radial basis functions, polyna networks, regularization, unsupervised leagnin
winner-take-all networks. 7 Hours
UNIT - 6
Learning vector quantizing, counter propagationwoeks, adaptive resonance theorem, toplogically
organized networks, distance based learning, retogn 6 Hours
UNIT -7
Associative models, Hop Field networks, brain stegtvorks, Boltzmann machines, hetero associations.
7 Hours
UNIT - 8
Optimization using Hopfiled networks, simulated aaling, random search, evolutionary computation.
6 Hours
TEXT BOOKS:

1. Elements Of Artificial Neural Networks -Kishan Mehrotra, C. K. Mohan, Sanjay Ranka,
Penram, 1997
2. Artificial Neural Networks - R, Schalkoff, McGraw Hill, 1997.
REFERENCE BOOKS:
1.Neural Network Design Hagan, Demuth and Beale CengaffeEriition

2.Introduction To Atrtificial Neural Systems- J. Zurada, Jaico, 2003
3.Neural Networks Haykins, PHI, 1999.
4. Artificial Neural Networks, B.Yegnanarayana ,PHI,2009 Edition.
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10EE754 OPERATING SYSTEM

Subject Code - | 10EE754 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART- A

UNIT -1

INTRODUCTION TO OPERATING SYSTEM, SYSTEM STRUCTURES: What operating system

do; Computer System organization; Computer Systefmtacture; Operating System structure; Operating
System operations; Process management; Memory reareay; Storage management; Protection and
security; Distributed system; Special purpose sgsteComputing environments. Operating System
Services; User - Operating System interface; Systag; Types of system calls; System programs;
Operating System design and implementation; Opgr&lstem structure; Virtual machines; Operating
System generation; System boot. 6 Hours

UNIT - 2

Process ManagementProcess concept; Process scheduling; Operatiopsogrsses; Inter-process
communication. Multi-Threaded Programming: Overvi®ultithreading models; Thread Libraries;
Threading issues. Process Scheduling: Basic casic@pheduling criteria; Scheduling algorithms;

Multiple-Processor scheduling; Thread scheduling.7 Hours

UNIT - 3
PROCESS SYNCHRONIZATION: Synchronization: The Critical section problem; Pst@’s solution;
Synchronization hardware; Semaphores; Classicalgms of synchronization; Monitors. 7 Hours
UNIT - 4

DEADLOCKS: Deadlocks: System model; Deadlock characterizatethods for handling deadlocks;

Deadlock prevention; Deadlock avoidance; Deadlagkction and recovery from deadlock. Hours
PART — B

UNIT - 5

MEMORY MANAGEMENT: Memory Management Strategies: Background; Swap@oegtiguous

memory allocation; Paging; Structure of page taBegmentation. Virtual Memory Management:

Background; Demand paging; Copy-on-write; Pagea@phent; Allocation of frames; Thrashinddours

UNIT - 6

FILE SYSTEM, IMPLEMENTATION OF FILE SYSTEM: File System: File concept; Access

methods; Directory structure; File system mountifite sharing; Protection. Implementing File System

File system structure; File system implementatidinectory implementation; Allocation methods; Free

space management. 7 Hours

UNIT -7

SECONDARY STORAGE STRUCTURES, PROTECTION: Mass storage structures; Disk structure;

Disk attachment; Disk scheduling; Disk managem8&ntap space management. Protection: Goals of

protection, Principles of protection, Domain of {gtion, Access matrix, Implementation of accestima

Access control, Revocation of access rights, CéipaBiased systems. 6 Hours

UNIT - 8

CASE STUDY: THE LINUX OPERATING SYSTEM: Linux history; Design principles; Kernel

modules; Process management; Scheduling; Memorageament; File systems, Input and output; Inter-

process communication. 6 Hours
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TEXT BOOK:
1. Operating System Principles -Abraham Silberschatz, Peter Baer Galvin, Greg Gagne

Wiley, 8" Edition, 2009.

REFERENCE BOOKS:
1. Operating Systems: A Concept Based Approach D.M Dhamdhere, TMH, ri2 Edition,2006.
2. Operating SystemsP.C.P. Bhatt, PHI,"2Edition, 2008.

3. Operating Systemdarvey M Deital,Pearson Education? Eition.

10EE755 DIGITAL SYSTEM DESIGN WITH VHDL

Subject Code | 10EE755 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUCTION: VHDL description of combinational networks, Modwgi flip-flops using VHDL,
VHDL models for a multiplexer, Compilation and silaion of VHDL code, Modeling a sequential
machine, Variables, Signals and constants, Arrdig)L operators, VHDL functions, VHDL procedures,
Packages and libraries, VHDL model for a counter. 10 Hours

UNIT - 2

DESIGNING WITH PROGRAMMABLE LOGIC DEVICES : Read-only memories, Programmable
logic arrays (PLAs), Programmable array logic (PALSther sequential programmable logic devices
(PLDs), Design of a keypad scanner. 5 Hours

UNIT - 3

DESIGN OF NETWORKS FOR ARITHMETIC OPERATIONS: Design of a serial adder with
accumulator, State graphs for control networks,i@@esf a binary multiplier, Multiplication of sigmke
binary numbers, Design of a binary divider. 5 Hours

UNIT - 4

DIGITAL DESIGN WITH SM CHARTS : State machine charts, Derivation of SM chartglRation of
SM charts. Implementation of the dice game, Altéuea realization for SM charts using
microprogramming, Linked state machines. 6 Hours

PART - B

UNIT - 5

DESIGNING WITH PROGRAMMABLE GATE ARRAYS AND COMPLEX PROGRAMMABLE
LOGIC DEVICES : Xilinx 3000 series FPGAs, Designing with FPGAS§link 4000 series FPGAS, using
a one-hot state assignment, Altera complex prograinteriogic devices (CPLDs), Altera FELX 10K series
COLDs.

6 Hours
UNIT - 6
FLOATING-POINT ARITHMETIC : Representation of floating-point numbers, Flogdgoint
multiplication, Other floating-point operations. 6 Hours
UNIT -7

ADDITIONAL TOPICS IN VHDL : Attributes, Transport and Inertial delays, Operabverloading,
Multivalued logic and signal resolution, IEEE-11&fandard logic, Generics, Generate statements,
Synthesis of VHDL code, Synthesis examples, Fiteb EEXTIO. 7 Hours
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UNIT - 8

VHDL MODELS FOR MEMORIES AND BUSES: Static RAM, A simplified 486 bus model,
interfacing memory to a microprocessor bus. 7 Hours

TEXT BOOKS:

1. Digital Systems Design Using VHDLCharles H. Roth. Jr, Cengage, 2010.
2. Digital Electronics And Design With VHDL, A. Pedroni, Volnet, Elsevier, 1st edition, 2008

REFERENCE BOOKS:
1. Fundamentals of Digital Logic with VHDL DesignStephen Brwon & Zvonko Vranesic,
TMH,2" Edition 2006
2. Digital Fundamentals using VHDL Floyd, Pearson Education, 2003,
3. VHDL Primer , J. Bhaskar , PHI, 2009.

10EE756 TESTING AND COMMISSIONING OF ELECTRICAL

EQUIPMENT
Subject Code | 10EE756 IA Marks ] 25
No. of Lecture Hrs./ Weel : | 04 Exam Hours ;| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A
UNIT-1&2
TRANSFORMERS:

a. Specifications:Power and distribution transformers as per BISddets.

b. Installation: Location, site, selection, foundation details €likolts size, their number, etc), code of
practice for terminal plates, polarity & phase smwe, oil tanks, drying of windings and general
inspection.

5 Hours

c. Commissioning testsFollowing tests as per national & Internationahritards, volt ratio test, earth
resistance, oil strength, Bucholz & other relagg thanging gear, fans & pumps, insulation tespuise
test, polarizing index, load & temperature risé.tes

7 Hours

d. Specific Tests:Determination of performance curves like efficignegulation etc, and determination
of mechanical stress under normal &abnormal cootti
3 Hours

UNIT-3&4
SYNCHRONOUS MACHINES:
a. Specifications:As per BIS standards.

b. Installation: Physical inspection, foundation details, alignmseekcitation systems, cooling and control
gear, drying out.

c. Commissioning Testsinsulation, Resistance measurement of armaturel& windings, waveform &
telephone interference tests, line charging capacd.
4 Hours

d. Performance tests:Various tests to estimate the performance of gdoeroperations, slip test,
maximum lagging current, maximum reluctance povests, sudden short circuit tests, transient & sub
transient parameters, measurements of sequenceams, capacitive reactance, and separations#dps
temperature rise test, and retardation tests.

6 Hours
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e. Factory tests:Gap length, magnetic eccentricity, balancing vibres, bearing performance.

2 Hours
PART - B
UNIT-5,6&7
INDUCTION MOTORS:
a. Specificationsfor different types of motors, Duty, I.P. protecti
2 Hours

b. Installation: Location of the motors (including the foundatidetails) & its control apparatus, shaft &
alignment for various coupling, fitting of pullegscoupling, drying of windings.
4 Hours

c. Commissioning Test:Mechanical tests for alignment, air gap symmetsts for bearings, vibrations &

balancing.
5 Hours

Electrical Tests: Insulation test, earth resistance, high voltagé t&arting up, failure to speed up to take
the load, type of test, routine test, factory tesd site test (in accordance with ISI code

4 Hours
d. Specific TestsPerformance & temperature raise tests, straylmegks, shaft alignment, and re-rating &
special duty capability.

4 Hours

UNIT - 8
SWITCH GEAR & PROTECTIVE DEVICES: Standards, types, specification, installation,
commissioning tests, maintenance schedule, typeudirre tests.

6 Hours

TEXT BOOKS:
1. Testing & Commissioning Of Electrical Equipment S. Rao,Khanna Publishers,2004

2. Testing & Commissioning Of Electrical Equipment -B .V. S. Rao, Media Promoters and
Publication Pvt., Ltd.

REFERENCE BOOKS:
1. Relevant Bureau of Indian Standards
2. A Handbook on Operation and Maintenance of Transfomers-H. N. S. Gowda, Published by
H. N. S. Gowda,2006
3. Handbook of SwitchGearsBHEL, TMH,2005.
4 Jand P Transformer BookElsevier Publication.
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ELECTIVES-II (GROUPC)
10EE761 POWER SYSTEMPLANNING

Subject Code - | 10EE761 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |[:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1
INTRODUCTION OF POWER PLANNING , National and regional planning, structure of powe
system, planning tools, electricity regulation, ddarecasting, forecasting techniques, modelihgours

UNIT-2&3

GENERATION PLANNING , Integrated power generation, co-generation /icaower, power pooling
and power trading, transmission & distribution pliny, power system economics, power sector finance,
financial planning, private participation, ruragetrification investment, concept of rational teif

10 Hours
UNIT - 4
COMPUTER AIDED PLANNING: Wheeling, environmental effects, green house gftechnological
impacts, insulation co-ordination, reactive compagios. 8 Hours
PART - B
UNIT-5&6

POWER SUPPLY RELIABILITY , reliability planning, system operation planningad management,
load prediction, reactive power balance, online @ovilow studies, test estimation, computerized
management. Power system simulator 10 Hours

UNIT-7&8

Optimal Power system expansion planning, formutatid least cost optimization problem incorporating
the capital, operating and maintenance cost of idatel plants of different types (thermal hydro macl
non conventional etc), Optimization techniquessiaution by programmindgl6 Hours

TEXT BOOK:
1. Electrical Power System PlanningA.S.Pabla, Macmillan India Ltd, 1998



61

10EE762 COMPUTER CONTROL OF ELECTRICAL DRIVES

Subject Code . | 10EE762 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

REVIEW OF MICRO CONTROLLERS IN INDUSTRIAL DRIVES SY STEM: Typical Micro
controller's 8 bit 16 bit (only block diagram) Digl Data Acquisition system, voltage sensors, cuirre
sensors, frequency sensors and speed sensgfddours

UNIT - 2

EVOLUTION OF POWER ELECTRONICS IN DRIVES: Power semiconductors devices used for
drives control, GTO, BJT, power MOSFET, IGBT, MCmdalGCT structures, Ratings, comparison and
their applications. Block diagram of power integdtircuit for D C motor drives4Hours

UNIT - 3
A C MACHINE DRIVES: general classification and National Electrical Mtatturer Association
(NEMA) classification, Speed control of Inductionotars with variable voltage constant frequency,
constant voltage variable frequency, (v/f) constp#ration, drive operating regions. Variable statorent
operation. Effect of Harmonics. 9 Hours
UNIT - 4
SYNCHRONOUS MACHINE DRIVES: Wound field machine, comparison of Induction arend field
synchronous machines, Torque angle characterisficalient pole synchronous machines, synchronous
reluctance permanent magnet synchronous machifmdg)($ariable reluctance machines (VRM).

8 Hours

PART - B

UNIT - 5

PHASE CONTROLLED CONVERTERS: Converter controls, Linear firing angle controbsime wave
crossing control, phase locked Oscillator pringifi#ectrro magnetic Interference (EMI) and line pow
quality problems, cyclo converters, voltage fed weoters, Rectifiers, Current fed converters.
7 Hours

UNIT - 6

PRINCIPLES OF SLIP POWER RECOVERY SCHEMES: Static Kramer's drive system, block
schematic diagram, phasor diagram and limitatid®tsitic Scherbins scheme system using D.C link
converters with cyclo converter modes of operatinndified Scherbins Drive for variable source, ¢ans
frequency (VSCF) generation. 6 Hours

UNIT -7

PRINCIPLE OF VECTOR CONTROL OF A C DRIVES: Phasor diagram, digital Implementation
block diagram, Flux vector estimation, indirect ta@ccontrol block diagram with open loop flux cauitr
synchronous motor control with compensation. 6 Hours

UNIT - 8

EXPERT SYSTEM APPLICATION TO DRIVES (ONLY BLOCK DIA GRAM): Expert system shell,
Design methodology, ES based P-I tuning of veatoitrolled drives system, Fuzzy logic control foeed
controller in vector control drives,structure otfy control in feedback system. 8 Hours

TEXT BOOKS:
1. Power Electronics & Motor Drives,Bimal Bose, Elsevier 2006
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2. Modern Power Electronics & DrivesBimal K. Bose, Pearson Education 2003.

REFERENCE BOOK:
1. Advanced Microprocessor and Interfacing,Badri Ram, TMH, i' Edition.

10EE763 DATA STRUCTURES

Subject Code : | 10EE763 IA Marks ] 25
No. of Lecture Hrs./ Weel : | 04 Exam Hours | :| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : [ 100
PART A
UNIT -1
Design and Analysis of Algorithms From problems to programs, Data Structures arstrAbt Data
types. 04 Hours
UNIT - 2

Basic Data Type and TreesData types List, Implementation of lists, staCkseues, Mappings, Stacks

and recursive procedures. Basic terminology, AD&€eT¥ Implementation of trees, Binary trees.
10 Hours

UNIT -3

Basic Operation on SetsIntroduction to sets an ADT with union interseatiand difference, A Bit-vector
implantation sets, A linked list implementationsséthe dictionary, simple dictionary implementation
the Hash table data structures, Estimating theieffcy of functions, Implementation of the mapping
ADT, Priority Queues, Implementation of priorityepues.06 Hours

UNIT -4

Directed Graphs Basic Definitions, Representation for directedpirs, the single source short path
problems, Traversals of Directed Graphs, Directezy@ic graphs, strong componen®$. Hours

PART B
UNIT -5
Sorting: The internal sorting model, simple sorting schersck sort Heapsort, Binsorting.
06 Hours.
UNIT - 6

Algorithm analysis Techniques Efficiency of algorithms, analysis of receive grams solving
Recurrence Equations, A general solution for gdailass of Recurrenceé36 Hours

UNIT -7

Algorithm Design Techniques Divide and conquer algorithms, Dynamic prograngni@reedy
Algorithms, Back tracking, local search algorithid8.Hours.

UNIT - 8
Data structures and Algorithm for external storage: A model of external computation, External
sorting, sorting information in files, external sgaTrees08 Hours

Text Book:
1.Data Structures and Algorithms Alfred Aho, John E. Hopcroft and Jeffery D Ullam#&earson
Education.
Reference Books:
1. Introduction to Data structures and Algorithms with C+ by Gleen. W.Rowe, PHI Publications.
2. Data structures using C & C++,Langsam, Angenstein, Tenenbaum ,Pears8redition,.
3. Data Structures and Algorithm Analysis in C,Weiss Mark Allen, Pearson
Education™ Edition.
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10EE764 VLSI CIRCUITS AND DESIGN

Subject Code - | 10EE764 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours ;| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

A REVIEW OF MICROELECTRONICS AND AN INTRODUCTION TO MOS TECHNOLOGY:
Introduction to integrated circuit technology. duction, VLSI technologies, MOS transistors, faation,
thermal aspects, production of E-beam masks. 6 Hours

UNIT - 2

BASIC ELECTRICAL PROPERTIES OF MOS AND BICMOS CIRCU IT: Drain to source currenggl
versus Vs relationships-BICMOS latch up susceptibility. M@@nsistor characteristics, figure of merit,
pass transistor NMOS and COMS inverters, circuitletolatch up in CMOS circuits. 8 Hours

UNIT - 3

MOS AND BICMOS CIRCUIT DESIGN PROCESSES: MOS layers, stick diagrams, design, symbolic

diagrams. 8 Hours
UNIT - 4
BASIC CIRCUIT CONCEPTS: Sheet resistance, capacitance layer inverter slelalying capacitance,
choice of layers. 6 Hours
PART - B

UNIT - 5
SCALING OF MOS CIRCUITS: Scaling model and scaling factors- Limitations ttueurrent density.

8 Hours
UNIT - 6
SUBSYSTEM DESIGN AND LAYOUT: Architectural issues, systems considerations. Ekesnpf
structural design, clocked sequential circuits. 8 Hours
UNIT -7
SUBSYSTEM DESIGN PROCESSES: @neral considerations, illustration of design pssce
observations. 4 Hours
UNIT - 8
ILLUSTRATION OF THE DESIGN PROCESS: Observation on the design process, Regularity Desig
of an ALU subsystem. Design of 4-bit adder, implatagon of ALU functions. 4 Hours
TEXT BOOKS:

1. Basic VLSI Design,Douglas Pucknell &EshragiaRHlI, 3 Edition, 2009.

2. Fundamentals of Modern VLSI Devicesyuan Taun Tak H Ning Cambridge Press, South Asia
Edition 2003,

3. ModernVLSI Design, Wayne wolf, Pearson Education Inc. 3rd edition,200

4. Introduction to CMOS VLSI Design-A Circuits and Sysems PerspectiveNeil Weste,Pearson
Education.% Edition.
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10EE765 MICRO AND SMART SYSTEM TECHNOLOGY

Subject Code . | 10EE765 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |[:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUCTION TO MICRO AND SMART SYSTEMS:

a) What are smart-material systems? Evolution arsmaterials, structures and systems. Componésats o
smart system. Application areas. Commercial praduct

b) What are microsystems? Feynman’s vision. Micrdmireed transducers. Evolution of micro-
manufacturing. Multi-disciplinary aspects. Applicats areas. Commercial produstsiours

UNIT - 2

MICRO AND SMART DEVICES AND SYSTEMS: PRINCIPLES AND MATERIALS:

a) Definitions and salient features of sensorsjaiots, and systems.

b) Sensors: silicon capacitive accelerometer, pieg@stive pressure sensor, blood analyzer,
conductometric gas sensor, fiber-optic gyroscopksamface-acoustic-wave based wireless strain senso
¢) Actuators: silicon micro-mirror arrays, piezeetic based inkjet print-head, electrostatic cairige
and micromotor, magnetic micro relay, shape-menadigy based actuator, electro-thermal actuator

d) Systems: micro gas turbine, portable clinicallgrer, active noise control in a helicopter

cabin. 8 Hours

UNIT - 3

MICROMANUFACTURING AND MATERIAL PROCESSING:

a) Silicon wafer processing, lithography, thin-fileposition, etching (wet and dry), wafer-bondiagd
metallization.

b) Silicon micromachining: surface, bulk, moulditgnding based process flows.

¢) Thick-film processing:

d) Smart material processing:

e) Processing of other materials: ceramics, polgraad metals

f) Emerging trends 7 Hours

UNIT - 4

MODELING:

a) Scaling issues.

b) Elastic deformation and stress analysis of beant plates. Residual stresses and stress gradients
Thermal loading. Heat transfer issues. Basic flisdses.

c) Electrostatics. Coupled electromechanics. Ebacagnetic actuation. Capillary electro-phoresis.
Piezoresistive modeling. Piezoelectric modelingghktostrictive actuators. 6 Hours

PART - B

UNIT -5

COMPUTER-AIDED SIMULATION AND DESIGN:

Background to the finite element element methodipgbed-domain simulations using Matlab. Commercial
software. 8 Hours

UNIT - 6

ELECTRONICS, CIRCUITS AND CONTROL:

Carrier concentrations, semiconductor diodes, istors, MOSFET amplifiers, operational amplifiers.
Basic Op-Amp circuits. Charge-measuring circuitsaiples from microsystems. Transfer function, state
space modeling, stability, PID controllers, and eloorder reduction. Examples from smart systems and
micromachined accelerometer or a thermal cycler. 8 Hours
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UNIT -7
INTEGRATION AND PACKAGING OF MICROELECTRO MECHANICA L SYSTEMS:
Integration of microelectronics and micro devicésnafer and chip levels. Microelectronic packaging:
wire and ball bonding, flip-chip. Low-temperatureficed-ceramic (LTCC) multi-chip-module technology.
Microsystem packaging examples. 6 Hours
UNIT - 8
CASE STUDIES: BEL pressure sensor, thermal cycler for DNA amgdifion, and active vibration
control of a beam.

4 Hours

PART - C

UNIT -9
Mini-projects and class-demonstrations (not for Exanination)
9 Hours

a) CAD lab (coupled field simulation of electrostaglastic actuation with fluid effect)
b) BEL pressure sensor

¢) Thermal-cycler for PCR

d) Active control of a cantilever beam

TEXT BOOKS AND A CD-SUPPLEMENT:
1. MEMS & Microsystems: Design and Manufacture, Tai-Ran Hsu, TMH, $Edition.

REFERENCE BOOKS:

1. Animations of working principles, process flows apbcessing techniques, A CD-supplement
with Matlab codes, photographs and movie clipsrotpssing machinery and working devices.

2. Laboratory hardware kits for (i) BEL pressure sensor, (ii) thermal-cycler aiigl &ctive control
of a cantilever beam.

3 Microsystems Design, S. D. Senturia, 2001, Kluwer Academic PublisheBaston, USA.

ISBN 0-7923-7246-8.

4 Analysis and Design Principles of MEMS DeviceMinhang Bao, Elsevier, Amsterdam, The

Netherlands, ISBN 0-444-51616-6.
5. Design and Development Methodologiedmart Material Systems and MEMS V. Varadan, K.

J. Vinoy, S. Gopalakrishnan, Wiley.

6. MEMS- Nitaigour Premchand Mahalik, TMH 2007
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10EE766 ELECTROMAGNETIC COMPATIBILITY

Subject Code - | 10EE766 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours ;| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUCTION: Designing of electromagnetic compatibility, EMC wuégtion, typical noise path, and
use of network theory, method of noise couplingsaellaneous noise sources, and method of elimmatin
interference. 8 Hours

UNIT-2&3

CABLING: Capacitive coupling, effect of shield anagnetic coupling, mutual inductance calculations,
magnetic coupling between shield and inner condustielding to prevent magnetic radiation, shiejda
receptor against magnetic fields, shield transfeapddance, experimental data, example of selective
shielding, co-axial cable versus shielded twistedl praided shields, effect of pig tails, ribborblea
electrically long cables. 10 Hours

UNIT - 4

GROUNDING: Safety grounds, signal grounds, single point grosystems, hybrid grounds, multipoint
ground systems, functional ground layout, practloaf frequency grounding, hardware grounds, single
ground reference for a circuit amplifier shieldspugnding of cable shields, ground loops, low fretgue
analysis of common mode choke, high frequency aiglyf common mode choke, differential amplifiers,
shields grounding at high frequencies, guard shigldarded meters. 10 Hours

PART - B

UNIT - 5

BALANCING AND FILTERING: Balancing, power supply decoupling, decouplingefdt amplifier
decoupling driving capacitive loads, high frequerfdiering, system bandwidth, and modulation and
coding. 8 Hours

UNIT-6&7

SHIELDING: Near field and far fields, characteristic and warngedance’s shielding effectiveness,
absorption loss, reflection loss, composite absmmpand reflection loss, summary of shielding egumst
shielding with magnetic material, experimental ¢agpertures, wave guide below cutoff, conductive
gaskets, conductive windows, conductive coatingsitg resonance, brooding of shields. 10 Hours

UNIT - 8

ELECTROSTATIC DISCHARGE: State generation, human body model, static disehaagd ESD
protection in equipment design, software and ESidgution, ESD versus EMC. 6 Hours

TEXT BOOK:

1. Noise reduction techniques in electronic systemsienry W. Ott, John Wiley"™ edition, 1988
3. Engineering Electromagnetic Compatibility: Principles, Measurements &

TechnologiesV. Prasad Kodali, S. Chand & Co. Ltd. Delhi, 2000

REFERENCE BOOKS:
1. Electromagnetics Explained — A Hand Book For Wieless/Rf,Emc And High Speed Electronoics.
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10EEL77 Relay and High Voltage Laboratory

Subject Code . | 10EEL77 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

(Total 12 experiments are to be conducted by chaog at least 03 experiments from part A, 02 each
from part-B and C and 05 from part-D)

PART - A

1. Over current relay

(a) IDMT non-directional characteristics

(b) Directional features

(c) IDMT directional
2. IDMT characteristics of over voltage or under vgitaelay.(solid state or electromechanical type
3. (a) To determine 50% probability flashover voltdgeair insulation subjected to impulse voltage.
(b) Generation of standard lightning impulse vodtagd to determine efficiency and energy of impulse
generator.
Operating characteristics of over voltage or unadtage relay. (Solid state or electromechanicaé}y
Operation of negative sequence relay.
Bias characteristics of differential relay.
Current-time characteristics of fuse.

ook

PART - B

Operating characteristics of microprocesssetignumeric) over —current relay.
Operating characteristics of microprocesssetignumeric) distance relay.
Operating characteristics of microprocessseldignumeric) over/under voltage relay.

PART - C
Generator protection —Merz-Price- protectionesne.
Feeder protection scheme-fault studies.
Motor protection scheme-fault studies.

wn e

wnh e

PART -D

Lo

Spark over characteristics of air insulatgubjected to high voltage AC with spark over ag#
corrected to STP.
Spark over characteristics of air insulation sutg@cto high voltage AC, with spark over voltage
corrected to STP for uniform and non-uniform fielshfiguration.
Spark over characteristics of air insulation sutgd¢o high voltage DC
Measurement of HVAC and HVDC using standard spheres
Breakdown strength of transformer oil using oiltites unit.
Field mapping using electrolytic tank foryaone-model cable/capacitor/transmission line/esph
gap models.

N

o Ul hw
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10EEL78 Power System Simulation Laboratory

Subject Code : | 10EEL78 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

Power system simulation using MATLAB/ C or C ++ i/fb /octave

1.

2.
3.

a) Y Bus formation for power systems with and withenutual coupling, by singular transformation
and inspection method.

b) Determination of bus currents, bus power ane lilow for a specified system voltage (Bus)
Profile

Formation of Z-bus(without mutual coupling)ngiZ-bus building Algorithm .

ABCD parameters: Formation for symmetrig¢T configuration. Verification of AD-BC=1
Determination of efficiency and regulation

4. Determination of power angle diagrams, reluctanpower, excitation, emf and regulation foresali

and non-salient pole synchronous machines,.

5 To obtain swing curve and to determine critidahdng time and regulation for a single machine

6.
7.
8

9.

connected to infinity bus through a pair of itlead transmission lines under 3-phase fault on afne
the lines for variation of inertia constant/lin@rpmeters /fault location/clearing time/pre-fault
electrical output.

Formation of Jacobian for a system not excepdibuses (no PV buses) in polar coordinates

Write a program to perform load using Gaussde&enethod (only p g bus)

To determine fault currents and voltages inirgls transmission line system with star-delta
transformers at a specified location for LG, LLG.

Load flow analysis using Gauss Siedel methdgl method, Fast decoupled method for both pg and pv
buses.

10. Optimal Generation Scheduling for Thermal poplants.
Note: Questions 1-7: Simulation Experiments using MABI& or C++/Scilab/Octave
Questions 8-10: Use suitable standard softwaregugck

*kkkkkkkkhkkk
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FINAL SCHEME OF TEACHING & EXAMINATION AND SYLLABUS - DAT ED 16" AND 17™
APRIL 2010

VIl SEMESTER

ELECTRICAL AND ELECTRONICS ENGINEERING

Teaching Hrs / N
Examination
Sl Subject Title of the Teaching week
. ubj i i -
No. Code Subject Dept. . Duration Marks
Theory| Practical A Theory / Total
(Hrs) Practical
Electrical
1 | 10EEs1 | DesiOn EQEE | 4 - 3 |25 100 125
Estimating and
Costing
Power System
2 10EE82 | Operation and | E&EE 4 - 3 25 100 125
Control
3 | 10eEs3x| Electivev EQEE | 4 . 3 |25 100 125
(Group D)
4 | 10EE84x | Electivev EQEE | 4 - 3 |25 100 125
(Group E)
10EEP85| Project Work E&EE - 6 3 100 100 200
Seminar ¢n a
latest topic relevant
6 10EESS86| to the branch and E&EE - 3 - 50 - 50
independent of the
project work
Total 16 09 15 250 500 750
Elective-IV (Group-D) Elective-V (Group-E)
10EE831 - Reactive Power Management 10EE841iveP8ystems Dynamics and Stability
10EE832 - Flexible A.C. Transmission Systems (FACTS0EE842 - Energy Auditing & Demand Side managame
10EE833- Advanced Instrumentation System 10EE8&3&a communications and Networking
10EE834 - Al Applications to Power Systems 10EE8Electrical Distribution Systems
10EE835 - Data Base Management Systems (DBMS) 84%EInsulation Engineering
10EE836 - Renewable Energy Sources 10EE84@Hdntual Property Rights

10EE847 - Electrical Power Quality
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10EE81 ELECTRICAL DESIGN, ESTIMATING AND COSTING

Subject Code :| 10EE81 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours . 03

Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A

UNIT: 1

GENERAL PRINCIPLES OF ESTIMATION: Introduction to estimation & costing, Electrical
Schedule, Catalogues, Market Survey and sourcetggle Recording of estimates, Determination of
required quantity of material, Labor conditions t&enination of cost material and labour, Contingesic
Overhead charges, Profit, Purchase system, Puremagery and selection of appropriate purchase mode
Comparative statement, Purchase orders, PaymduitsfTender form, General idea about IE rule,idnd
Electricity Act and major applicable I.E rule§iHours

UNIT: 2

RESIDENTIAL BUILDING ELECTRIFICATION:  General rules guidelines for wiring of residential
installation and positioning of equipments, Pritegpof circuit design in lighting and power cirqyit
Procedures for designing the circuits and decidiregnumber of circuits, Method of drawing singleeli
diagram, Selection of type of wiring and ratingwifes and cables, Load calculations and selectiize

of conductor, Selection of rating of main switckstdbution board, protective switchgear ELCB an@BI
and wiring accessories, Earthing of residentiaditation, Sequence to be followed for preparintneste,
Preparation of detailed estimates and costingsfleatial installation. 7Hours

UNIT:3

ELECTRIFICATION OF COMMERCIAL INSTALLATION : Concept of commercial installation,
Differentiate between electrification of residehaad commercial installation, Fundamental consitiens

for planning of an electrical installation systemn €ommercial building, Design considerations efcélical
installation system for commercial building, Loaalaulation and selection of size of service conpect
and nature of supply, Deciding the size of the esblusbar and bus bar chambers, Mounting arrangemen
and positioning of switchboards, distribution b&ardain switch etc, Earthing of the electrical itlateon,
Selection of type wire, wiring system and layowtg8ence to be followed to prepare estimate, Prépara
of detailed estimate and costing of commerciakiltetion. 7Hours

UNIT: 4

SERVICE CONNECTION, INSPECTION AND TESTING OF INST ALLATION: Concept of service
connection, Types of service connection and thestures, Method of installation of service conrtti
Estimates of under ground and overhead serviceemioms, Inspection of internal wiring installation
Inspection of new installations, Testing of instfins, Testing of wiring installations, Reason éxcess
recording of energy consumption by energy meter.6Hours

PART- B
UNIT: 5
ELECTRICAL INSTALLATION FOR POWER CIRCUITS: Introduction, Important considerations
regarding motor installation wiring, Determinatiaf input power, Determination of input current to
motors, Determination of rating of cables, detewmtiom of rating of fuse, Determination of size afr@dit,
distribution Board main switch and starter 6Hours
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UNIT:6 and 7

DESIGN AND ESTIMATION OF OVERHEAD TRANSMISSION & D ISTRIBUTION LINES:
Introduction, Typical AC electrical power systemaid components of overhead lines, Line supports,
Factors governing height of pole, Conductor malkgriBetermination of size of conductor for overhead
transmission line, Cross arms, Pole brackets aamdps, Guys and Stays, Conductors configurationisgac
and clearances, Span lengths, Overhead line inssjdhsulator materials, Types of insulators, Lingg
Arrestors, Phase plates, Danger plates, Anti chimbievices, Bird guards, Beads of jumpers, Mufésn3
to be considered at the time of erection of ovedHeees, Erection of supports, Setting of staysijrigj of
cross arms, Fixing of insulators, Conductor erectiBepairing and jointing of conductor , Dead end
clamps, Positioning of conductors and attachmeimgolators, Jumpers, Tee-offs, Earthing of trassion
lines, Guarding of overhead lines, Clearances ofdaotor from ground, Spacing between conductors,
Testing and commissioning of overhead distributines, Some important specificationsl2Hours

UNIT: 8

DESIGN AND ESTIMATION OF SUBSTATIONS: Introduction, Classification of substation, Indoor
substations, Outdoor substations, Selection aratitot of site for substation, Main Electrical Contiens,
Graphical symbols for various types of apparatud eincuit elements on substation main connection
diagram, Key diagram of typical substations, Equépinfor substation and switchgear installations,
Substation auxiliaries supply, Substation Earthi6gours

TEXT BOOK:

1. Electrical Installation Estimating & Costing,J.B.Gupta,VIII Edition S.K. Katria & Sons New Delhi
REFERENCE BOOKS:

1. Electrical Design Estimating and CostingK.B.Raina S.K.Bhattacharya, New Age International
2. Electrical Wiring Estimating and Costing, Uppal, Khanna Publishers Delhi

3. LE.Rules and Act Manuals

10EE82 POWER SYSTEM OPERATION AND CONTROL

Subject Code :| 10EE82 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT -1

CONTROL CENTER OPERATION OF POWER SYSTEMS:

Power system control and operating states, cordeoiter, digital computer configuration, automatic
generation control, area control error, operatidaut central computers, expression for tie-litefand
frequency deviation, parallel operation of genesatarea lumped dynamic model. 8 Hours
UNIT-2&3

AUTOMATIC VOLTAGE REGULATOR: Basic generator control loops, Cross-coupling betwe
control loops, Exciter types, Exciter modeling, @etor modeling, Static performance of AVR loop.
AUTOMATIC LOAD FREQUENCY CONTROL:

Automatic Load frequency control of single areateyss, Speed governing system, Hydraulic valve
actuator, Turbine generator response, Static pedoce of speed governor, Closing of ALFC loop,
Concept of control area, Static response of prinfetizC loop, Integral control, ALFC of multi-control
area systems (POOL operation),The Two-Area systéfodeling the Tie-Line, Block Diagram
representation of Two-Area system, Static respofievo-Area system and Tie-Line Bias control.
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12 Hours

UNIT - 4
CONTROL OF VOLTAGE AND REACTIVE POWER: Introduction, generation and absorption of
reactive power, relation between voltage, power @adtive power at a node, single machine infibite
systems, methods of voltage control, sub synchremesonance, voltage stability, voltage collapse.

6 Hours

PART - B

UNIT - 5

OPTIMAL SYSTEM OPERATION AND UNIT COMMITMENT: Introduction , Optimal operation of
generators on a bus bar, Statement of the Unit dbment problem, need and importance of unit
commitment, Constraint in Unit Commitment, Unit Qmitment solution methods-Priority lists method,
Forward Dynamic Programming method( excluding peot), Spinning reserve. 6 Hours

UNIT - 6
POWER SYSTEM SECURITY: Introduction, factors affecting power system sdgusecurity analysis,
Contingency Selection, Techniques for contingeneslweation-D.C. load flow and fast decoupled load
flow. 6 Hours
UNIT 7
SYSTEM MONITORING AND CONTROL: Introduction , Energy management system, the ludisis
power system state estimation(PSSE), mathematisalrightion of PSSE process, minimization technique
for PSSE, Least Square estimation, Error and detett PSSE, System security and emergency control.
6 Hours
UNIT- 8
POWER SYSTEM RELIABILITY: Introduction, Modes of failures of a system, Getiegasystem and
its performance, derivation of reliability indexliability measure for N- unit system, cumulative
probability outages- Recursive Relation, Loss afilprobability, Frequency and duration of a state.
8 Hours

Text Books:
1. Modern Power System Analysist J Nagarath and D P Kothari, TMH?Edition, 2003
2. Electrical Energy Systems TheoryO.J Elgerd, TMH,2008.
3. Power generation, operation and control Allen J Wood & Woollenberg. John Wiley and Sons,
Second Edition, 2009.
4. Electric Power SystemsB.M.Weedy and B.J. Cory, Wiley student edition, 299
5. Computer Aided Power System Operation and AnalysisR.N. Dhar, Tata McGraw-Hill, 1987.

REFERENCE:

1. Computer Aided Power System Analysis&.L.Kusic, PHI,2010.

2. Power System Analysis, Operation and ControlAbhijit Chakrabarti and Sunita Halder, PHI,
Second Edition, 2009

3. Power system stability and controPrabha KundurTMH, 9" reprint, 2007.
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ELECTIVE - IV (GROUP - D)

10EE831 REACTIVE POWER MANAGEMENT

Subject Code :| 10EE831 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours . 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT-1
Introduction, Importance of reactive power controEPS, Reactive power deviced. Hours

UNIT - 2

Theory of Load Compensation: Introduction- Requieain for compensation, Objectives in load
compensation, Specifications of a load compens#&ower factor correction and voltage regulations in
single phase system, Phase balancing and p. éatimn of unsymmetrical loads, Compensation in tefm
symmetrical components. 8 Hours

UNIT - 3

Reactive Power Control: Fundamental requiremei@Power transmission, Fundamental transmission
line equation, Surge impedance and natural loadilefage and current profiles of uncompensatedatadi
and symmetrical line on open circuit, Uncompenséiteel under load, Effect of line length, Load power
and p. f on voltage and reactive power. 8 Hours

UNIT -4

Passive and active compensators, Uniformly disteitddfixed compensation, Passive shunt compensation,
Control of open circuit voltage by shunt reactarReactance of shunt reactors, multiple shunt rescto
along the line. 6 Hours

PART - B

UNIT - 5

Series compensation: Objectives and practical ditiihs, Symmetrical line with mid-point series ceipm

and shunt reactor, Power transfer characteristick maximum transmissible power for a general case,
Fundamental concepts of compensation by sectioning. 6 Hours

UNIT - 6
Principles of Static Compensation: Principle of @bien of thyristor controlled reactor, Thyristors
switched capacitor. Series Capacitors: Introductiwatective gear, reinsertion schemes, Varistor

protective gear. 6 Hours

UNIT -7

Synchronous Condenser: Introduction, Power systeftayfe control, Emergency reactive power supply,
Starting methods, starting motor, reduced voltdagdisg, static starting. 6 Hours

UNIT - 8

Harmonics effects, resonance, shunt capacitorsiléed, telephone interferences, Reactive Power Co
ordination, Reactive power management, transmidsemefits, reactive power dispatch & equipment
impact. 8Hours
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TEXT BOOKS:
1. Reactive power control in electric power systemsT. J. E. Miller, John Wiley & Sons NY 2009
2. Reactive Power ManagementD. Tagare, TMH, 1 Edition,2004.

REFERENCE BOOKS:

1. Power System Stability and ControP. Kundur, TMH, & reprint, 2007.
2. Power SystemVoltage Stability, Carson. W. Taylor, McGraw-Hill, Inc.

10EE832 FLEXIBLE A.C. TRANSMISSION SYSTEMS (FACTYS)

Subject Code | 10EE832 IA Marks ] 25
No. of Lecture Hrs./ Week :04 Exam Hours - 03
Total No. of Lecture Hrs. :52 Exam Marks 100
PART — A
UNIT-1 &2

Facts, Concepts and general systan configuration: Transmssion, interconnedion, flow of power in AC
sydem, power flow and dynamic dability consideraton of a transmsson interconnection, relative
importance d cortrollade paraneters, basic types of FACTE controll ers, shunt seies combined shuntand
saies coneded controll ers. 10 Hours

UNIT -3

POWER SEMI CONDUCTOR DEVICES: types of high power devces, principle of high power device
chamaderistics and reqirements, power cvice materdl, diode, MOSFET, MOS turn OFF tyristor,
emitter turn OFF hyristor, integrated gate canmued thyistor (GCT& | GCT). 10 Hours

UNIT -4

VOLTAGE SOURCED CONVERTERS: Badc concepts, sngle-phasefull wave bridge caverter
operation, square wave wltageharmonics for a sngle-phaséridge 3-phaseull wave converter. 6 Hours

PART - B
UNIT -5
SELF AND LINE COMMU TATED CURRENT SOURCE CONVERTER: Badc cacepts, 3 phase
full wave recifier, thyristor besed cawverter, currert saurced converter with tunoff devices, arrent
saurced versus voltage saurceconverter. 6 Hours
UNIT -6
STATIC SHUNT COMPENSATORS SVC AND STATCOM: Objedive of dwunt compesaion,
methods of cotrollable Va generation, static Var compensator SVC and STA TOM, camparisan
between, SVC and STA TCOM. 10 Hours
UNIT -7& 8
STATIC SERIES COMPENSATORS: GCSC TSSC, TCSC and SSSC objectives of serie
compensdion, variabkes impedance type of seies campersation, switching caverter type series
compensdion, external control for seiesreadive canpensators 10 Hours

TEXT BOOKS:
1. Understanding Facts - Cancepts and technology of flexible AC Transmisson system,
N.G.Hungorian & LasZo gyugyi IEEEPress standad pulisher, 2001
REFERENCE BOOKS:
1. EHV - AC, HYDC Transmisson & Distribu tion Engineein g, SRaoKhanna pubishers, 3™
edition 2003.
2. FACTS- Controllersin Powe Tr ansmisson distributi on - K.R. Padiyar - New ageublishers -
2007.
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10EE833 ADVANCED INSTRUMENTATION SYSTEM

Subject Code :| 10EE833 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. :52 Exam Marks 100

Part - A

UNIT - 1
Instrumentation: Frequency meter, measurement of time and frequ@nains), tachometer, phase meter,
capacitance meter. Automation in digital Instrunagion. 6 Hours
UNIT - 2
Analyzer: Wave analyzers and Harmonic distortion, Basic wanvayzer, Frequency selective wave
analyzer Harmonic distortion analyzer and Spectrum analyzer 8 Hours
UNIT -3
Measuring Instruments: Output power meters, Field strength meter Vectgradance meter, Q meter
applications-Z, Z and Q. Basic LCR bridge, RX meters 6 Hours
UNIT -4

Recorders: Strip chart recorder- applications of Strip chaxtarder, Magnetic recorders, Frequency
modulation (FM) recording, Digital data recordimjgital memory waveform recordes.Hours

Part—B

UNIT -5
Transducers: Synchro’s, Capacitance Transducers, Load cellzoRitectrical Transducers, IC type
temperature sensors, Pyrometers, Ultrasonic tefyeraransducer, Reluctance pulse pick-ups, Flow
measurement-mechanical Transducers; Magnetic fleters, turbine flow meterg-gauge.

8 Hours
UNIT - 6
Data acquisition and conversionGeneralized data acquisition system (DAS), Sigoabioning of
inputs, single channel DAS, multi channel DAS, dagers, compact data logger. 6 Hours
UNIT -7
Measurement of power:Measurement of large amount of RF power (calorimetiethod),measurement
of power on a transmission line, standing waverateasurements, measurement of standing wave ratio
using directional couplers. 6 Hours
UNIT - 8
Data transmission: Serial, asynchronous interfacing, data line mogijt®S-232 standard, universal serial
bus,|IEEE-1394.Long distance data transmission(msyi#aiE 488 bus. Electrical interfacé.Hours

TEXT BOOKS:

1 Electronic Instrumentation,H S Kalsi,TMH,3" Edition,2010

2.Modern Electronic Instrumentation and Measuring Techniques,Cooper D and A D
Helfrick,PHI,2009

3. Stuent Reference Manual for Electronic Instrumetation Laboratories, Stanly Wolf,Richard F

H,Smith,PHI,2nd Edition,2010.
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10EE834 Al APPLICATIONS TO POWER SYSTEMS

Subject Code | 10EE834 IA Marks ] 25

No. of Lecture Hrs./ Week :04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
Part - A

UNIT -1

Sparsity oriented Programming Introduction, physical structure and sparsityoping, conservation of
sparsity by optimal ordering of buses, schemesifdering, UD table storage scheme.

6 Hours
UNIT - 2
Artificial Intelligence: What is Al? Definitions, history and evolution, esial abilities of intelligence, Al
applications; Problem solving: problem charactesstproblem search strategies, forward and backwar
reasoning, AND-OR graphs, game trees, search methofbrmed and uninformed search, breadth first
search and depth first search methods3 Hours

UNIT -3 and 4

Knowledge representation logical formalisms: propositional and predicabgit: syntax and semantics,
wffs, clause form expressions, resolution- use BfTR for proofs and answers, examples from electric
power systems, Non-monotonic logic: TMS, modal,fgeral and fuzzy logic. 12 Hours

Part— B
UNIT -5
Structured representation of knowledge: ISA/ISPART trees, semantic netanfea and scripts, examples
from electric systems. 07 Hours
UNIT - 6

Expert systems:Basic components, forward and backward chainingie@&ires, ES development, ES
categories, ES tools and examples from electriedsystems07 Hours

UNIT -7 and 8

Al languages: LisP and ProLog - Introduction, sample segmenispP Lprimitives, list manipulation
functions, function predicates, variables, itenatiand recursion, property lists, sample progranrts fo
examples from electric power systerh2.Hours

REFERENCE BOOKS:

Introduction to Artificial Intelligence and Expert SystemsD.W.Patterson,PHI, 2009.
Computer Methods for Circuit Analysis and Design,J.Vlach and Singhal, CBS Publishers,
1986.

Artificial Intelligence, Rich, Elaine, Kevin Knight, TMH, 8 Edition, 2008.

Introduction to Al, Charniak E. and Mcdermott D ,Pearson Education.

Problem Solving Methods in Al,Nils J.Nilson ,McGraw-Hill, 1971.

Principles of Al, Nils J.Nilson, Berlin Springer-Verlag, 1980

N

o0k w
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10EE835 DATA BASE MANAGEMENT SYSTEMS (DBMS)

Subject Code | 10EE835 IA Marks ] 25

No. of Lecture Hrs./ Week :04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART — A

UNIT- 1

INTRODUCTION TO DATA BASE SYSTEMS : Managing data, a historical perspective, Fileeyst
versus DBMS, Advantages of DBMS, Describing andiSgoData in DBMS, Queries in DBMS,
Transaction management, Structure of DBMS, Peoplework with databases. 4 Hours

UNIT -2

ENITTY — RELATIONSHIP MODEL : Using high- Level Conceptual Data Models for Daisd
Design, An example of Database Application, Erfyes, Entity Sets, Attributes and Keys, Relatigmsh
types, Relationship Sets, Roles and Structural {€ainss, Weak Entity Types, Refining the ER Desfign
the COMPANY database, ER Diagrams, Naming Convaatand Design Issues Hours

Electronic Instrumentation

RELATIONAL MODEL AND RELATIONAL ALGEBRA: Relational model concepts, relational
model constraints and relational database schamédsafe operations and dealing with Constraint
Violations, Unary relational Operations, SELECT &®RIOJECT, Relational Algebra Operations from Set
Theory, Binary Relational Operations, JOIN and CBMWON, Additional Relational Operations, examples
of Queries in Relational algebra, relational dasabadesign using ER-to-Relational mappi®diours

UNIT- 4

SQL —THE RELATIONAL DATABASE STANDARD : SQL Data definition and data types, specifying
basic constraints in SQL, Schemes, Change staterime8QL, basic Queries in SQL, more complex SQL
queries, Insert, Delete and update statements in &f@litional features SQL, specifying general
constraints as assertion, views (virtual table§@L, database Programming, issues and Techniques,
Embedded SQL, Dynamic SQL, more examples; PL/SQL 10 Hours

PART- B
UNIT-5
DATABASE DESIGN: Informal Design Guidelines for Rébn Schemes, Functional Dependencies,
Normal Forms based on Primary Keys, General Déimit of Second and Third Normal Forms, Boyce-

Codd Normal Form, Properties of Relational Decontjoss. 6 Hours
UNIT- 6
b: Introduction Security, Access control, Discratioy Access, Mandatory Access Control

6 Hours
UNIT-7 &8

TRANSACTION MANAGEMENT :The ACID properties, Transactions and SchedulescGrrent
Execution of transactions, Lock-based Concurreeyrol, performance of locking, Transaction support
In SQL, Introduction to crash recovery; 2PL, forigkzability and recoverability, Introduction todk
management, Lock Conversions, Dealing with Deadlp8pecialized locking Techniques, Concurrency
control without locking, Introduction to ARIES, Theg, Other Recovery related Data Structures, The
write-ahead log Protocol, Check pointing, Recovgfiom a System Crash, Media Recovery, Other
Algorithms and Interaction with Concurrency control 14 Hours
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TEXT BOOKS:
1. Database Management SystemRaghu Ramakrishnan and Johannes Gehrke, McGranaill
Edition, 2003.

2. Fundamentals of Database SystemBJmasri and Navathe, Pearson Educati$hE8ition, 2003.
REFERENCE:

1. Database System conceptSjlberschatz Kortts Sudharshan , McGraw Hill e8lition,2006.

2. Database System conceptBeter Rob, Carlos Coronel, Cengage Learning,Fiiiof,2008

10EE836 RENEWABLE ENERGY SOURCES

Subject Code : 10EE836 IA Marks 1| 25
No. of Lecture Hrs./ Week| |:04 Exam Hours 03
Total No. of Lecture Hrs. :52 Exam Marks 100

UNIT - 1

ENERGY SOURCES: Introduction, Importance of Energy ConsumptionMeasure of Prosperity, Per
Capita Energy Consumption, Classification of Enefggsources; Conventional Energy Resources -
Availability and their limitations; Non-Conventioh&nergy Resources — Classification, Advantages,
Limitations; Comparison of Conventional and Non-@emtional Energy Resources; World Energy
Scenario; Indian Energy Scenario. 4 Hours

UNIT - 2

SOLAR ENERGY BASICS: Introduction, Solar Constant, Basic Sun-Earth &egt definitions and their
representation, Solar Radiation Geometry (numerigalblems), Estimation of Solar Radiation of
Horizontal and Tilted Surfaces (numerical problenMgasurement of Solar Radiation Data — Pyranometer
and Pyrheliometer. 6 Hours

UNIT - 3

SOLAR THERMAL SYSTEMS: Principle of Conversion of Solar Radiation intoatleSolar Water
Heaters (Flat Plate Collectors), Solar Cookers x §pe, concentrating dish type, Solar driers, 664dll,
Solar Furnaces, Solar Green Houses. 6 Hours

UNIT - 4

SOLAR ELECTRIC SYSTEMS: Solar Thermal Electric Power Generation — SolamdP@and
Concentrating Solar Collector (parabolic troughrapalic dish, Central Tower Collector). Advantagesl
Disadvantages; Solar Photovoltaic — Solar Cell &mentals, characteristics, classification, consisnf
module, panel and array. Solar PV Systems — stemmdaand grid connected; Applications — Street

lighting, Domestic lighting and Solar Water pumpBygtems. 7 Hours

ENERGY STORAGE: Introduction, Necessity of Energy Storage, and Hddts of Energy Storage

(classification and brief description using blocagiam representation only). 3 Hours
PART - B

UNIT -5

WIND ENERGY: Introduction, Wind and its Properties, Historywgfnd Energy, Wind Energy Scenario —
World and India. Basic principles of Wind Energyrersion Systems (WECS), Classification of WECS,
Parts of WECS, Derivation for Power in the winde&tical Power Output and Capacity Factor of WECS,
Wind site selection consideration, Advantages aisadyantages of WECS. 8 Hours

UNIT - 6

BIOMASS ENERGY: Introduction, Photosynthesis process, Biomass sfu@iomass conversion
technologies, Urban waste to Energy ConversionmBigs Gasification, Biomass to Ethanol Production,
Biogas production from waste biomass, factors #ffgdbiogas generation, types of biogas plants 4KV
and Janata model; Biomass program in India. 6 Hours
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UNIT -7

ENERGY FROM OCEAN: Tidal Energy — Principle of Tidal Power, ComponeotsTidal Power Plant
(TPP), Classification of Tidal Power Plants, Estilma of Energy — Single basin and Double basin type
TPP (no derivations. Simple numerical problems)yaudages and Limitations of TPP. Ocean Thermal
Energy Conversion (OTEC): Principle of OTEC systdmethods of OTEC power generation — Open Cycle
(Claude cycle), Closed Cycle (Anderson cycle) andbridl cycle (block diagram description of OTEC);
Site-selection criteria, Biofouling, Advantages &rlitations of OTEC. 6 Hours

UNIT - 8
EMERGING TECHNOLOGIES: Fuel Cell, Small Hydro Resources, Hydrogen Enemgyd Wave
Energy. (Principle of Energy generation using bldi@dgrams, advantages and limitatiofsHours

TEXT BOOKS:

1. Non-Conventional Sources of Energfai, G. D, Khanna Publishers, 4th Edition, 2007
2. Non-Conventional Energy Resourceshan, B. H., TMH, 2 Edition.

REFERENCE BOOK:

1. Fundamentals of Renewable Energy System$jukherjee, D and Chakrabarti, S., New Age
International Publishers, 2005.

ELECTIVE -V (GROUP - E)

10EE841 POWER SYSTEMS DYNAMICS AND STABILITY

Subject Code :10EE841 IA Marks 1| 25
No. of Lecture Hrs./ Week| |:04 Exam Hours - 03
Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A
UNIT -1
INTRODUCTION: Basic concepts, Review of classical methods. 2 Hours
UNIT-2&3

SYSTEM MODELING AND DYNAMICS OF SYNCHRONOUS GENERAT OR: Modeling of
synchronous machine, Swing equation, Park’s tramsftion — Park’s voltage equation, Park’s mechdnica
equation (torque). Applications — (a) Voltage build in synchronous machine, and (b) Symmetricaitsho
circuit of generator. Solution for transient an@y®perational impedance, Relationship between @dd

Tdo//, Algebraic constraints. 14 Hours
UNIT - 4
EXCITATION AND PRIME MOVER CONTROLLERS: Introduction, Types of excitation, AVR with
and without ESS, TGR, Amplifier PSS, Static exater 8 Hours
PART - B
UNIT - 5
MODELING OF PRIME MOVERS: Introduction, Three major components, Block diagralydraulic
turbine, Steam turbine. 8 Hours
UNIT - 6

LOAD MODELING: Introduction, Two approaches — Polynomial modeal &xponential model. Small
Signal Angle Stability: Small signal angle stalyiktith SMIB system, detailed model of SMIBO Hours
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UNIT-7&8

TRANSIENT STABILITY ANALYSIS: Simulation for Transient stability Evaluation, fiskéent stability
controllers. 10 Hours

TEXT BOOKS:

1. Power System Dynamics, Stability and ControPadiyar K.R., Interline Publications.
2. Power System Stability and Control Prabha Kundur. TMH,®Reprint.

REFERENCE BOOKS:
1. Dynamics and Control of Large Electric Power Systems, Marija llic; John Zaborszky, ,
IEEE Press and John Wiley & Sons, Inc, 2007
2. Power System Control and Stability Revised PrintingPaul M. Anderson and A. A. Fouad,
IEEE Press and John Wiley & Sons, Inc, 2002.
3. Selected topics from IEEE Transaction and Conferere Proceedings

10EE842 ENERGY AUDITING & DEMAND SIDE MANAGEMENT

Subject Code :10EE842 IA Marks 1| 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. :52 Exam Marks 100

PART - A
UNIT -1
INTRODUCTION : Energy situation — world and India, energy congtiom, conservation, Codes,
standards and Legislation. 6 Hours
UNIT - 2
ENERGY ECONOMIC ANALYSIS: The time value of money concept, developing cés fodels,
payback analysis, depreciation, taxes and taxtcreaimerical problems. 7 Hours
UNIT - 3
ENERGY AUDITING: Introduction, Elements of energy audits, energg peofiles, measurements in
energy audits, presentation of energy audit results 8 Hours
UNIT - 4
ELECTRICAL SYSTEM OPTIMIZATION:  The power triangle, motor horsepower, power flow
concept. 5 Hours
PART - B

UNIT-5&6
ELECTRICAL EQUIPMENT AND POWER FACTOR —correction & location of capacitors, energy
efficient motors, lighting basics, electrical tri€oncept of ABT. 10 Hours
UNIT-7&8

DEMAND SIDE MANAGEMENT: Introduction to DSM, concept of DSM, benefits o6M, different
techniques of DSM — time of day pricing, multi-itsil power exchange model, time of day models for
planning, load management, load priority technicuesgk clipping, peak shifting, valley filling, stegic
conservation, energy efficient equipment. Managemand Organization of Energy Conservation
awareness Programs. 16 Hours
TEXT BOOKS:

Industrial Energy Management Systems,Arry C. White, Philip S. Schmidt, David R. Brown,
Hemisphere Publishing Corporation, New York.
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Fundamentals of Energy Engineering -Albert Thumann, Prentice Hall Inc, Englewood Clifidew
Jersey.
Electrical Power distribution, A S. Pabla, TMH, % edition, 2004

REFERENCE BOOKS:

Recent Advances in Control and Management of Energ8ystems D.P.Sen, K.R.Padiyar, Indrane Sen,

M.A.Pai, Interline Publisher, Bangalore, 1993.

Energy Demand — Analysis, Management and Conservati, Ashok V. Desai, Wiley Eastern, 2005.
Demand Side ManagementmJyothi Prakash, TMH Publishers.

Hand book on energy auditing- TERI (Tata Energy Research Institute)

10EE843 DATA COMMUNICATIONS AND NETWORKING

Subject Code :10EE843 IA Marks 1| 25

No. of Lecture Hrs./ Week :04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT -1

INTRODUCTION : Data Communications; Networks; the Internet; &cots and Standards; Layered
tasks; The OSI Model and the layers in the OSI hddeP / IP Protocol Suite 6 Hours

UNIT - 2

DATA, SIGNALS, AND DIGITAL TRANSMISSION : Analog and digital signals; Transmission
impairment; Data rate limits; Performance; DigitaiPigital conversion; Analog-to-Digital conversion
Transmission modes. 8 Hours

UNIT - 3

ANALOG TRANSMISSION AND MULTIPLEXING : Digital - to - Analog conversion; Analog - to -
Analog conversion; Multiplexing; Spread spectrum. 6 Hours

UNIT - 4

TRANSMISSION MEDIA, ERROR DETECTION AND CORRECTION : Twisted pair cable, Coaxial
cable, Fibre-Optic cable, Radio waves, Microwavefsared. Introduction to error detection / corient

Block coding; Linear block codes; Cyclic codes, Etsim. 6 Hours
PART - B

UNIT - 5

DATA LINK CONTROL : Framing; Flow and Error control; Protocols; Ndéss channels; Noisy

channels; HDLC; Point-to-point Protocol - framitig@nsition phases. 7 Hours

UNIT - 6

MULTIPLE ACCESS, ETHERNET : Random Access; Controlled Access; Channelizafitinernet:
IEEE standards; Standard Ethernet and changes stahdard; Fast Ethernet; Gigabit Ethermeltiours
UNIT -7

WIRELESS LANS AND CONNECTION OF LANS : IEE 802.11; Bluetooth. Connecting devices;
Backbone Networks; Virtual LANS. 6 Hours

UNIT - 8

OTHER TECHNOLOGIES : Cellular telephony; SONET / SDH: Architecture yeas, Frames; STS

multiplexing. ATM: Design goals, problems, architee, switching, layers. 6 Hours

TEXT BOOK:

1. Data Communications and Networking— Behrouz A. Forouzan, Tata McGraw-Hill!' £dition, ,
2006.

REFERENCE BOOKS:

1. Communication Networks: Fundamental Concepts andkey Architectures - Alberto Leon, Garcia
and Indra Widjaja, , Tata McGraw- Hill"® Edition, 2004.

2. Data and Computer Communication, William Stallings, Pearson Educatior! Bdition, 2007.
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3. Computer Networks: A Systems Approach- Larry L. Peterson and Bruce S. Davidl, Bdition,
Elsevier, 2007.

4. Introduction to Data Communications and Networking—Wayne Tomasi, Pearson Education, 2005.

5. Computer and Communication Networks— Nader F. Mir, Pearson Education, 2007.

10EE843 ELECTRICAL DISTRIBUTION SYSTEMS

Subject Code : 10EE844 IA Marks 1| 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A

UNIT - 1
POWER SYSTEM PLANNING AND AUTOMATION: Introduction, Factors affecting system
planning, present planning techniques, planning etspdfuture trends in planning, systems approach,

distribution automation. 8 Hours
UNIT - 2
LOAD CHARACTERISTIC: Basic definition, relation between load and loactér, load growth.
6 Hours
UNIT-3&4
3. SYSTEM PLANNING: Planning process, planning criteria, system deers dispersed generation,
distribution systems, economics and finance, mappin 12 Hours
PART - B
UNIT-5&6
DESIGN AND OPERATION: Engineering design, operation criteria, substatoma feeder, voltage
control, harmonics, load variations, system losseergy management. 10 Hours
UNIT -7
DISTRIBUTION AUTOMATION: Definitions, communication, sensors, SCADA. 8 Hours
UNIT - 8
OPTIMIZATION: Introduction, costing of schemes, typical netwadnfigurations, planning terms,
network cost modeling, synthesis of optimum lineacek. 8 Hours
TEXT BOOKS:

1. Electric power distribution system engineering;Turan Gonen, CRC Pres¥ Edition.
2. Electric power distribution-A S. Pabla, TMH, 8 edition, 2004

3. Hand Book of Electrical Power Distribution, Gorti Ramamurthy,University Press,2nd
Edition,2009.
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10EE845 INSULATION ENGINEERING

Subject Code : 10EE845 IA Marks 1| 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A

UNIT - 1

ELECTROSTATIC FIELD, THEIR CONTROL AND ESTIMATIONS : Electric Field Intensity,
Electric Strength, Classification of Electric Figldegree of Uniformity of Electric Fields, contil
Electric field Intensity (stress control), Estinmatiof Electric Field Intensity, Basic Equations fmtential
and Field Intensity in Electrostatic Fields, Anadysf Electric Field Intensity in Homogeneous |sqic
single dielectric only direct solution of Laplacguation, Analysis of Electric field Intensity indisopic
Multi dielectric system. 7 Hours

UNIT - 2

INSULATION SYSTEM IN POWER SYSTEM APPARATUS : Insulation system in capacitors,
bushings, and transformers modes of failure oflatgn systems. Insulations used in rotating nveeh
6 Hour

UNIT - 3
DIELECTRIC PHENOMENA : Dielectric phenomena in in solid insulation. Masropic approach for
describing the Dielectric phenomena microscopiattnent for Dielectric phenomena. 7 Hours

UNIT - 4
PROPERTIES OF INSULATION MATERIALS: Introduction to properties of solid insulating rdals
(both of natural origin and synthetic types) Pradipsrof liquid insulating materials. 6 Hours
PART - B
UNIT - 5

GASEOUS INSULATION: Requirement of gaseous insulation. Breakdown msadgpes of collision,
Elastic and inelastic, collision cross-section, Mibpof ions, Diffusion of charges, Emission ofdiation
and excitation, various secondary process and reic@ation, Mobility controlled and diffusion conttet!
breakdown. Gas insulated substations. 9 Hours

UNIT - 6 ,7and8

AGEING PHENOMENA: Failure of electric insulation due to ageing. Aggmechanisms- Thermal
ageing, Electrical ageing, combined thermal andtetal ageing.

Analysis of insulation failure data, Power law mipd&raphical estimation of power law constants,irge
date, plotting position and cumulative probability. 17 Hours

TEXT BOOKS:

1. Fundamentals of gaseous ionization and plasma eleatics, Nasser E. John Wiley Interscience,
New York, 1971.

2. Methods of statistical analysis and life dataHann N.R. Schafer R.E. and Singapore wall N.D.
John Wiley and sons, New York, 2002.

3.  Theory of electric polarization, Bother C.J.F. Elsevier Publications.

4. High Voltage Insulation Engineering,Ravindra Arora, Wolfgang Mosch, New age Internaion
Publishers Ltd.
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REFERENCE BOOKS:

1. Electrical insulation, Bradwell A. Peter Peregrinus Ltd, London, 1993.

2. Electrical breakdown of gasesJ.M. Meek and J.D. Craggs, “Oxford university grekl 953
3. High voltage Engineering fundamentalsE. Kufell and W.S. Zaengl, and J. Kufell®2dition,
Elsevier 2005

4. High voltage EngineeringM.S. Naidu and V Kamaraju, TMH ™4 edition, 2008.

5. Gas Insulated SubstationsM.S. Naidu,| K International Publishing House,80&dition.

10EE846 INTELLECTUAL PROPERTY RIGHTS

Subject Code : 10EE846 IA Marks 1 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100

PART - A
UNIT - 1
Introduction, Protection of Knowledge in generatgrnational Treaties-Paries Convention, TRIPSHyrea
4 Hour

UNIT - 2

Intellectual Property Rights with exception of Rese— Copyright and neighboring rights, Auteurswet
1912, Neighboring rights, Database law, unified &@ex law relating to Trademarks, Trade Name law.

8 Hour
UNIT -3 and 4
Utility model,Unified Benelux law relating to Industrial Designs, Pramtiof Plant Varities,
Topographies and Semiconductor Products, Counteradmissible competition. 12 Hour

PART — B

UNIT -5
Legal Regulations relating to Patents — Strashduegty, European Patent convention, Patent Codperat
Treaty, Patent Law Treaty. 6 Hour
UNIT - 6

Obtaining a European Patent-official procedure in Europe, Riglunferred by a European Patent
Application or a European Patent, InternationakRia#\pplication-Official International procedureigRts

conferred by an International Patent Application. 10 Hour

UNIT -7

Patent Systems in Germany and United Kingdom, P&ystem in USA, Patent System in Japan, Patent
System in India. 6Hour

UNIT -8

Selected Topics — Novelty and Incentive Step, ItrialsApplication, Supplementary Protection
Certificates What does a Patent Attorney do with patents?6 Hour

TEXT BOOKS:

1. Intellectual Proper Law, Narayan P, Eastern Law House(P)Ltd.

2. Law of Patent,Elizabeth Berti, Eastern Book Company,India,Firditign, 2005.

3. Managing Intellectual Property-The Strategic Imperative, Vonod V Sople,PHI,2008
REFERENCE BOOKS:

1. Intellectual Property, David Brainbridge, Pearson Education,5th Editiowlian Reprint,2003
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10EE847 ELECTRICAL POWER QUALITY

Subject Code :| 10EE847 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT - 1

Introduction, Power quality-voltage quality, powrality evaluation procedures term and definitions:
general classes of power quality problems, tratsjdéong duration voltage variation, short duration
voltage variations, voltage imbalance, waveformadton, power quality terms8 Hours

UNIT - 2

VOLTAGE SAGS AND INTERRUPTIONS: Sources of sags and interruptions, estimatingageltsag
performance, fundamental principles of protectimotor starting sags. 6 Hours
UNIT-3&4

TRANSIENT OVER VOLTAGES: Sources of transient over voltages, principlesvar voltages
protection, utility capacitor switching transientsindamentals of harmonics: Harmonic distortiortage
versus transients, harmonic indexes, harmonic ssdrom commercial loads, harmonic sources from
Industrial loads, effects of harmonic distortiantraharmonics. 10 Hours

PART - B
UNIT - 5
APPLIED HARMONICS: Harmonic distortion evaluations, principles for totiing harmonics,
harmonic studies, devices for controlling harmatigtortion, harmonic filters, standards of harmesnic
8 Hours

UNIT - 6

POWER QUALITY BENCHMARK: Introduction, benchmark process, power qualitytizar, power
guality state estimation, including power qualitydistribution planningé Hours

UNIT - 7

DISTRIBUTED GENERATION AND QUALITY : DG technologies, interface to utility system, gow
quality issues, interconnection standards. 6 Hours

UNIT - 8

POWER QUALITY MONITORING: Monitoring considerations, power quality measureme
equipments, assessment of power quality measuretagmtapplication of intelligent systems, power
quality monitoring standard8.Hours

TEXT BOOK:
1. Electric Power Quality,Dugan, Roger C, Santoso, Surya, McGranaghan, MarB€&aty, H. Wayne
McGraw-Hill professional publication 2003.

REFERENCE BOOKS:
1. Electric Power Quality, G.T.Heydt, stars in a circle publications 1991.
2. Modern Power Electronics,M.H.Rashid TATA McGraw Hill 2002.
3. Understanding power quality problems voltage sagsral interruptions- Math H. J. Bollen.
IEEE Press, 2000
4. Power quality in power systems and electrical achines,Ewald F Fuchs ,Mohammad
A.S., Masoum,Academic Press,Elsevier,2009.

*kkkkkhkkkkhkkkhkkkik
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10MAT31 ENGINEERING MATHEMATICS —IlI

Subject Code : 10MAT31 IA Marks ©] 25
No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100

10ES32 ANALOG ELECTRONIC CIRCUITS
(Common to EC/TC/EE/IT/BM/ML)

Subject Code : 10ES32 IA Marks ] 25
No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100

10ES33 LOGIC DESIGN (Common to EC/TC/EE/IT/BM/ML)

Subject Code : 10ES33 IA Marks ] 25
No. of Lecture Hrs./ Week : 04 Exam Hours | : [ 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100

10ES34 NETWORK ANALYSIS (Common to

EC/TC/EE/IT/BM/ML)
Subject Code : 10ES34 IA Marks :] 25
No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A
UNIT 1:

Basic ConceptsBasic definitions. Practical sources, Sourcediamations, Network reduction using Star
— Delta transformation, Loop and node analysis Witharly dependent and independent sources for DC
and AC networks, Concepts of super node and supshm

7 Hours
UNIT 2:
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Network Topology: Graph of a network, Concept of tree and co-treggdance matrix, tie-set and cut-set
schedules, Formulation of equilibrium equationsriatrix form, solution of resistive networks, priplg
of duality.

7 Hours
UNIT 3:
Network Theorems — 1:Superposition, Reciprocity and Millman’s theorems

6 Hours
UNIT 4:
Network Theorems - II:
Thevenin’s and Norton’s theorems, Maximum Powendfar theorem

6 Hours

PART - B

UNIT 5:
Resonant Circuits: Series and parallel resonance, frequency-respdrsszies and parallel circuits, Q
factor, Bandwidth. 6Hours

UNIT 6:

Transient behavior and initial conditions: Behavior of circuit elements under switching dition and
their representation, evaluation of initial andaficonditions in RL, RC and RLC circuits for AC ab&
excitations. 7 Hours

UNIT 7:
Laplace Transformation & Applications: Solution of networks, step, ramp and impulse oesps,
waveform Synthesis

7 Hours

UNIT 8:
Two port network parameters: Definition of z, y, h and transmission parametengdeling with these
parameters, relationship between parameters sets
6 Hours

TEXT BOOKS:
1. Engineering Circuit Analysis, Hayt, Kemmerly and Durbin, TMH "7Edition, 2010
2.  Networks and systems,Roy Choudhury, New Age International Publicatic2fé.edition, 2006

re-print,

REFERENCE BOOKS:

1. Electric Circuits, Schaum’s Outlines,M Nahvi & J A Edminister,TMH,5&dition,2009
2. Network Analysis, M. E. Van Valkenburg, PHI,"8Edition, Reprint 2009.

3. Analysis of Linear SystemsDavid K. Cheng, Narosa Publishing House" fdprint, 2002

10EE35 ELECTRICAL and ELECTRONIC MEASUREMENTS and

INSTRUMENTATION
Subject Code : 10EE35 IA Marks 1 25
No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
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PART — A
UNIT 1:
1-(a) Units and DimensionsReview of fundamental and derived units. S.I. urdisnensional equations,
problems. 3 Hours

1-(b) Measurement of ResistanceéiVheatstone’s bridge, sensitivity, limitations. #els double bridge.
Earth resistance, measurement by fall of potentethod and by using MeggeB Hours

UNIT 2:

Measurement of Inductance and CapacitanceSources and detectors, Maxwell's inductance bridge,
Maxwell's inductance &capacitance bridge,Hay's ged Anderson’s bridge, Desauty’s bridge, Schering
bridge. Shielding of bridges. Problerd3. Hours

UNIT 3:

Extension of Instrument Ranges: Shunts and multipliers. Construction and theory imgtrument
transformers, Equations for ratio and phase anglesof C.T. and P.T (derivations excluded). Turns
compensation, illustrative examples (excluding fgots on turns compensation),Silsbees’s method of
testing CT. 07 Hours

UNIT 4:

Measurement of Power and EnergyDynamometer wattmeter. UPF and LPF wattmeters, Measent

of real and reactive power in three-phase circtiduction type energy meter — construction, theory
errors, adjustments and calibration. Principle ofking of electronic energy meter. 6 Hours
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PART - B
UNIT 5:
(a) Construction and operation of electro-dynamometegls-phase power factor meter. Weston
frequency meter and phase sequence indicator. 04 Hours
(b) Electronic Instruments: Introduction. True RMS responding voltmeter. HEeaic multimeters.
Digital voltmeters. Q meter. 4Mours
UNIT 6:

Dual trace oscilloscope — front panel details tfcal dual trace oscilloscope. Method of measurin
voltage, current, phase, frequency and period.dfséssajous patterns. Working of a digital storage
oscilloscope. Brief note on current probes6 Hburs

UNIT 7:
Transducers: Classification and selection of transducers. Strgauges. LVDT. Measurement of
temperature and pressure. Photo-conductive and-plodtaic cells.

06 Hours

UNIT 8:
(a) Interfacing resistive transducers to electronicuiis. Introduction to data acquisition systems.

2 Hours
(b) Display Devices and Signal GeneratorsX-Y recorders. Nixie tubes. LCD and LED displaygisal
generators and function generators. 4 Hours

Text Books
3. Electrical and Electronic Measurements and Instrumetation, A. K. Sawhney, Dhanpatrai and
Sons, New Delhi.
2. Modern Electronic Instrumentation and Measuring Tecniques,Cooper D. and A.D.
Heifrick, PHI, 2009 Edition.

References
1. Electronic Instrumentation and Measurement,David A. Bell, oxford Publication [‘2 Edition,

20009.
4. Electrical Measurements and Measuring InstrumentsGolding and Widdies, Pitman

10EE36 ELECTRIC POWER GENERATION

Subject Code : 10EE36 IA Marks :] 25

No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Sources of Electrical Power:Wind, solar, fuel cell, tidal, geo-thermal, hydrderic, thermal-steam,
diesel, gas, nuclear power plants (block diagrapr@gch only). Concept of co-generation. Combineat he
and power distributed generation. H@urs

UNIT 2:
Diesel electric plants. Gas turbine plants. Mimigro, and bio generation. Concept of distributed

generation. Odours
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UNIT 3:

(@) Hydro Power Generation: Selection of site. Classification of hydro-electqdants. General
arrangement and operation. Hydroelectric plant patagion structure and control. Hours

(b) Thermal Power Generation: Introduction. Main parts of a thermal power plaworking. Plant
layout. 3 Hours

UNIT 4:

Nuclear Power Station: Introduction. Pros and cons of nuclear power gditeraSelection of site, cost,
components of reactors. Description of fuel sourSadety of nuclear power reactor. 6 Hours

PART — B
UNIT 5 and 6:
(a) Economics Aspectsintroduction. Terms commonly used in system operatDiversity factor, load
factor, plant capacity factor, plant use factognplutilization factor and loss factor, load duaticurve.
Cost of generating station, factors influencingridie of tariff designing, tariff, types of tarifPower factor
improvement.
(b) Substations: Introduction, types, Bus bar arrangement schemesation of substation equipment.
Reactors and capacitors. Interconnection of patations. 4 Hours
UNIT 7 and 8 :
Grounding Systems:Introduction, grounding systems. Neutral groundidggrounded system.
Resonant grounding. Solid grounding, reactance rgliog, resistance grounding. Earthing transformer.
Neutral grounding transformer. 12 Hours
Text Books
1. Power System EngineeringA. Chakrabarti, M. L. Soni, and P.V. Gupta, DharlRat and
Co.,NewDelhi.

2. Electric Power Generation, Transmission and Distrilution, S. N. Singh, PHI, 2 Edition,2009.

References

1. Elements of Electrical Power System Desigih). V. Deshpande, PHI,2010
10ESL37 ANALOG ELECTRONICS LAB (Common to

EC/TC/EE/IT/BM/ML)
Subject Code - | 10EEL37 IA Marks ] 25
No. of Practical Hrs./ Week .1 03 Exam Hours ;| 03
Total No. of Practical Hrs. 1| 42 Exam Marks | :| 50

10ESL38 LOGIC DESIGN LAB (Common to EC/TC/EE/IT/BM/ML)

Subject Code - | 10EEL38 IA Marks |l 25
No. of Practical Hrs./ Week] : | 03 Exam Hours | 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

kkkkkkkkkkkkkk



FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus - Dat ed 16" and 17" April
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2010
IV SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
Subject Teaching Teaching hours/wee Examination
Title . Marks

Code Dept. Theory | Practical Duration Theory/ Total

inhours | I. A .

Practical Marks
Engineering
10MAT 41 Mathematics - IV Mat 04 - 03 25 100 125
10ES42 | Microcontrollers @ 04 - 03 25 100 125
10ES43 | Control Systems @ 04 - 03 25 100 125
10EE44 | Field Theory E&EE 04 - 03 25 100 125
10EE45 | Power Electronics E&EE 04 - 03 25 100 125
E&EE
10EE46 | 1ransformers and 04 - 03 25 100 125
Induction Machines

10ESL47 | Microcontrollers Lab @ - 03 03 25 50 75
10EEL48 | Power Electronics Lab E&EE - 03 03 25 50 75
Total 24 06 24 200 700 900

Note : @ indicates concerned discipline. ES ( for the@BSL ( for Lab) in the subject code indicates
that the subject is common to Electrical and Eteidts stream consisting of EE/EC/IT/TC/ML/BM
branches of engineering. EE indicates, subjectsifip® E & EE branch only.

10MAT41 ENGINEERING MATHEMATICS — IV

Subject Code : 10MAT41 IA Marks 25
No. of Lecture Hrs./ Week : 04 Exam Hours 03
Total No. of Lecture Hrs. 52 Exam Marks 100
10ES 42 MICROCONTROLLERS (Common to
EC/TC/EE/IT/BM/ML)
Subject Code : 10ES42 IA Marks 25
No. of Lecture Hrs./ WeeK : 04 Exam Hours 03
Total No. of Lecture Hrs. 52 Exam Marks 100
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10ES43 CONTROL SYSTEMS (Common to EC/TC/EE/IT/BMML )

Subject Code : 10ES43 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Modeling of Systems: Introduction to Control Systems, Types of contsgbstems, Effect of feedback
systems, Differential equations of physical systenidechanical systems- Friction, Translational eyst
(Mechanical accelerometer, Levered systems exc)udRdtational systems, Gear trains. Electrical

systems, Analogous systems. 6 Hours

UNIT 2:

Block diagrams and signal flow graphs:Transfer functions, Block diagrams, Signal Flowagrs (State
variable formulation excluded). 7 Hours

UNIT 3:

Time Response of feed back control systemsStandard test signals, Unit step response aft Rind
second order systems, Time response specificafiom® response specifications of second order Byste

steady — state errors and error constants. 7Hours
UNIT 4:
Stability analysis: Concepts of stability, Necessary conditions foab8ity, Routh-Hurwitz stability
criterion, Relative stability analysis; Special ea®f RH criterion. 6 Hours
PART — B
UNIT 5:

Root—Locus Techniquesintroduction, basic properties of root loci, Ctyastion of root loci.6 Hours

UNIT 6:

Stability analysis in frequency domain: Introduction, Mathematical preliminaries, NyquiStability
criterion, (Inverse polar plots excluded), Assessnof relative stability using Nyquist criteriorSystems
with transportation lag excluded). 7Hours

UNIT 7:

Frequency domain analysisCorrelation between time and frequency responsdeBxots, All pass and
minimum phase systems, Experimental determinatidraasfer functions, Assessment of relative sigbil
using Bode Plots. 7 Hours

UNIT 8:

Introduction to State variable analysis:Concepts obtate, state variable and state models for elettric
systems, Solution of state equations. 6 Hours

TEXT BOOK :

1. Control Systems Engineering,l. J. Nagarath and M.Gopal, New Age Internatioria) (imited, 4"
Edition — 2005

2 Modern Control Engineering, K. Ogata, PHI, § Edition, 2010.
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REFERENCE BOOKS:

1. Control Systems EngineeringNorman S Nise,Wiley Student Editioff, EEdition,2009

2. Automatic Control Systems Benjamin C.Kuo and Farid Golnaaghi, Wiley Studddition,d"
Edition,2009

3. Feedback and Control Systemgoseph J Distefano Il and other, Schaum’s Ous|ifiiH,2"
Edition,2007

4. Control Systems Ananda Kumar, PHI,20009.

10EE44 FIELD THEORY

Subject Code : 10EE4< IA Marks © ] 25
No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03
Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A
UNIT -1
a. Coulomb’s Law and electric field intensity Experimental law of Coulomb, Electric field inssty,
Field due to continuous volume charge distributiéield of a line charge. 03 Hours

b. Electric flux density, Gauss’ law and divergenceElectric flux density, Gauss’ law, Divergence,
Maxwell’s First equation (Electrostatics), vectqeoator and divergence theorem 04 Hours
UNIT- 2

a. Energy and potential: Energy expended in moving a point charge in actedefield, The line integral,
Definition of potential difference and Potentiahelpotential field of a point charge and systemltafrges,
Potential gradient, Energy density in an electtasteeld 04 Hours

b. Conductors, dielectrics and capacitanceCurrent and current density, continuity of currenetallic
conductors, conductor properties and boundary tiemdi boundary conditions for perfect dielectrics,

capacitance and examples. 03 Hours
UNIT- 3
Poisson’s and Laplace’s equationderivations ofPoisson’s and Laplace’s Equations, Uniqueness
theorem, Examples of the solutions of Laplace’sRoidson’s equations. 06 Hours
UNIT -4
The steady magnetic fieldBiot-Savart law, Ampere’s circuital law, Curl, 85’ theorem, magnetic flux
and flux density, scalar and Vector magnetic paaést 06 Hours

PART — B
UNIT- 5

a. Magnetic forces:Force on a moving charge and differential curedeiment, Force between differential
current elements, Force and torque on a closeditirc

03 Hours
b. Magnetic materials and inductance:Magnetization and permeability, Magnetic boundargditions,
Magnetic circuit, Potential energy and forces orgnadic materials, Inductance and Mutual Inductance.

04 Hours

UNIT-6
Time varying fields and Maxwell’'s equations Faraday’'s law, displacement current, Maxwelbjsi@ion
in point and Integral form, retarded potentials.

06 Hours
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UNIT- 7

Uniform plane wave: Wave propagation in free space and dielectricgnfiog’s theorem and wave

power, propagation in good conductors, skin effect.

07HOURS

UNIT- 8

Plane waves at boundaries and in dispersive medi®Reflection of uniform plane waves at normal
incidence, SWR, Plane wave propagation in genémttibns. 06 Hours

TEXT BOOK:
3. Engineering Electromagnetics,William H Hayt Jr. and John A BucKrata McGraw-Hill, '
edition, 2009.
4. Principles of Electromagnetics,Matthew N.O. Sadiku, 4 Edition, Oxford University Press,
2009.

REFERENCE BOOKS:
1. Electromagnetics with Applications,John Krauss and Daniel A Fleisch, McGraw-Hilf! &dition,
1999.
2. Electromagnetism-Theory and Applications Ashutosh Pramanik, PHI" edition,Reprint 2009.
3.  Field and Wave Electromagnetics David K Cheng, Pearson Education Asi¥ &lition, - 1989,
Indian Reprint — 2001.

10EE45 POWER ELECTRONICS

Subject Code : 10EE45 IA Marks ] 25

No. of Lecture Hrs./ Weej : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Power Semiconductor Devices:

Introduction to semiconductors, Power ElectronRsewer semiconductor devices, Control Charactesistic

Types of power electronic converters and industgblications-Drives, Electrolysis, Heating, Welglin

Static Compensators, SMPS, HVDC power transmisSibgristorized tap changers and Circuit breakers.
7 hours

UNIT 2:

Power Transistors: Power BJT's— switching characteristics, switching limits, basesel control. Power
MOSFET's and IGBT’s —characteristics, gate drididt and dv/dt limitations. Isolation of gatedabase
drives. Simple design of gate and base drives. 6 Hours

UNIT 3:

Thyristors

Introduction, Two Transistor Model, characteristitatic and dynamic. di/dt and dv/dt protectioatiRgs
of thyristors.  Thyristor types. Series and gdetaperation of Thyristors. Thyristor firing cirits. Design
of firing circuits using UJT, R, R-C circuits. Anails of firing circuits using operational amplifseand
digital IC’s. 7 Hours

UNIT 4:

Commutation Techniques:Introduction. Natural Commutation. Forced comrtiata self-commutation,
impulse commutation, resonant pulse commutationcantplementary commutation. 6 Hours
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PART - B
UNIT 5:

Controlled Rectifiers: Introduction. Principle of phase controlled coneerbperation. Single- phase
semi-converters. Full converters. Three-phase Wwalfe converters. Three-phase full-wave converters.
7 Hours

UNIT 6:
Choppers: Introduction. Principle of step-down and step-tpgmper with R-L load. Performance

parameters. Chopper classification. Analysismgfuilse commutated thyristor chopper (only qualiati
analysis) 6 Hours

UNIT 7:

Inverters: Introduction. Principle of operation. Performanaagmeters. Single-phase bridge inverters.
Threephase inverters. Voltage control of singlagghinverters — single pulse width, multiple pwisdth,

and sinusoidal pulse width modulation. Currentrselunverters. 7 Hours
1

UNIT 8:

(a)AC Voltage Controllers: Introduction. Principle of ON-OFF and phase cont®ingle-phase, bi-
directional controllers with resistive and R-L I@ad

(b) Electromagnetic Compatibility: Introduction, effect of power electronic convertensd remedial
measures.

6 Hours

Text Book:
1. Power Electronics, M.H.Rashid, , Pearson™3Edition, 2006.

2. Power Electronics,M.D. Singh and Khanchandani K.B., T.M.H™ 2Edition,2001

References

1. Power Electronics Essentials and Applicationk.Umanand, Wiley India Pvt Ltd,Reprint,2010

2. Thyristorised Power Controllers, G.K. Dubey, S.R. Doradla, A. Joshi and R.M.K. Sinkaw Age
International Publishers.

3. Power Electronics — Converters, Applications and Degn, Ned Mohan, Tore M. Undeland, and
William P. Robins, Third Edition, John Wiley andr&2008.

4. Power Electronics: A Simplified Approach,R.S. Ananda Murthy and V. Nattarasu,
pearson/Sanguine Technical Publishers.

10EE46 TRANSFORMERS AND INDUCTION MACHINES

Subject Code : 10EE46 IA Marks :] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART — A

UNIT 1:

Basic Concepts:Principle of operation of transformer, Constructibdetails of shell type and core type
single-phase and three-phase transformers. EMRiequaperation of practical power transformer unde
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no load and on load (with phasor diagrams).Conoépdeal transformers, current inrush in transfarsne
6 Hours

UNIT 2:
Single-phase TransformersEquivalent circuit, losses, efficiency, conditiar fnaximum efficiency, all
day efficiency. Open circuit and Short circuit gstalculation of parameters of equivalent circuit.
Regulation, predetermination of efficiency and dagjan. Polarity test, Sumpner’s test.
6 Hours

UNIT 3:
Parallel operation - need, conditions to be satisfor parallel operation. Load sharing in caseiofilar
and dissimilar transformers. Auto-transformers, pgrpeconomy. Brief discussion on constant voltage
transformer, constant current transformer. 6 Hours

UNIT 4:
Three-phase Transformers:Introduction, choice between single unit three-ghtaansformer and bank of
single-phase transformers. Transformer connectiothfee phase operation —
star/star,delta/delta,star/delta,zigzag/star asdwee,choice of connection. Phase conversiontt Sco
connection for three-phase to two-phase conversiaipeling of three-phase transformer terminalsspha
shift between primary and secondary and vectorggoGonditions for parallel operation of threeg#a
transformers,load sharing. Equivalent circuit oktitphase transformer. 8 Hours

PART — B

UNIT 5:
Basic Concepts of three phase Induction Machine€oncept of rotating magnetic field. Principle of
operation, construction, classification and typsmgle-phase, three-phase, squirrel-cage, sligp-ffip,
torque, torque-slip characteristic covering motgrigenerating and braking regions of operation.
Maximum torque 7 Hours

UNIT 6:
Three-phase Induction Motor: Phasor diagram of induction motor on no-load antbad. equivalent
circuit Losses, efficiency, No-load and blockedrdests. Circle diagram and performance evaluaifon
the motor. Cogging and crawling. 6Hours
UNIT 7:
High torque rotors-double cage and deep rotor Bgtsvalent circuit and performance evaluation of
double cage induction motor. Induction generatekternally excited and self excited. Importance of
induction generators in windmills. 6 Hours

UNIT 8:
(a) Starting and speed Control of Three-phase Induon Motors: Need for starter. Direct on line
(DOL), Star-Delta and autotransformer starting.dRoésistance starting. Soft(electronic) start8peed
control - voltage, frequency, and rotor resistance. 4 Hours

(b) Single-phase Induction Motor:Double revolving field theory and principle of opgon. Types of
single-phase induction motors: split-phase, capastart, shaded pole motors. Applications3 Hours
Text Books

1. Electric Machines, |. J. Nagrath and D. P. Kothari, T.M.H ZEdition,2010.

2. Electric Machines,Mulukuntla S.Sarma, Mukesh K.Pathak, Cengage Lgdfirst edition,2009.
References

1. Performance and Design of A.C. Machined\l. G. Say,C.B.S. Publishers® &dition,2002.

2. Theory of Alternating Current Machines, Alexander Langsdorf, T.M.H,"2edition,2001..

3. Electrical Machines and Transformers,Kosow, Pearson,"2edition, 2007.

4. Transformers, BHEL, TMH,2" Edition, Eight reprint 2008.



10ESL47 MICROCONTROLLERS LAB (Common to

EC/TC/EE/IT/IBM/ML)
Subject Code : | 10EEL47 IA Marks 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours 03
Total No. of Practical Hrs. 42 Exam Marks 50
10EEL48 POWER ELECTRONICS LAB
Subject Code - | 10EEL48 IA Marks 25
No. of Practical Hrs./ Week] : | 03 Exam Hours 03
Total No. of Practical Hrs. 42 Exam Marks 50

Static characteristics of SCR.

OCRproouakrwhr

Speed control of a stepper motor.

10. Speed control of universal motor using A.C. voltagatroller.
11. MOSFET OR IGBT based single-phase full-bridge iteeconnected to R load.
12. Study of commutation using LC circuits andibapy circuits.

Static characteristics of MOSFET and IGBT.
SCR turn-on circuit using synchronized UJT relao@tscillator.
SCR Digital triggering circuit for a single-phasantrolled rectifier and A.C. voltage controller.
Single-phase controlled full-wave rectifier wigandR-L loads.
A.C. voltage controller using TRIAC and DIAC combtion connected tB andR-L loads.
Speed control of a separately excited D.C. motorguan IGBT or MOSFET chopper.

0. Speed control of D.C. motor using single semi cotave

*kkkkkhkkkhkkkk
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FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus - Dat ed 16" and 17" April

2010

V SEMESTER

ELECTRICAL AND ELECTRONICS ENGINEERING

Teaching Hrs / L
. . Week Examination
Sl. Subject Title of the Subject Teaching Duration Marks
No. Code Dept. .
Theory | Practical A Theory / Total
(Hrs) Practical
01 | 10aLs1 | Managementand @ 4 - 3 25 | 100 | 125
Entrepreneurship
02 10EE52 | Signals and Systems E&EE 4 - 3 25 100 125
03 10EE53 | Transmission and Distribution E&EE 4 - 3 25 100 125
04 10EE54 D.C. Machlnes and Synchronou; EQEE 4 ) 3 o5 100 125
Machines
05 10EE55 | Modern Control theory E&EE 4 - 3 25 100 125
06 10EE56 | Linear IC's and Applications E&EE 4 - 3 25 100 125
07 | 10EELS7 | Measurements and Circuit EGEE | - 3 3 25| s0 | 75
Simulation Laboratory
08 10EEL58 Trans.formers and Induction EQEE i 3 3 o5 50 75
Machines Laboratory
Total 24 06 24 200 700 900
@- Any Engineering department or department of Bess study.
10AL51 Management and Entrepreneurship
Subject Code : 10AL51 IA Marks 25
No. of Lecture Hrs./ WeeK : 04 Exam Hours 03
Total No. of Lecture Hrs. 52 Exam Marks 100
10EES52 SIGNALS AND SYSTEMS
Subject Code : 10EE52 IA Marks 25
No. of Lecture Hrs./ Weej : 04 Exam Hours 03
Total No. of Lecture Hrs. 52 Exam Marks 100
PART - A

UNIT -1

INTRODUCTION- Definitions of signals and a system, classificatdfisignals, basic operations on
signals, elementary signals viewed as interconoestdf operations, properties of systems. 10 Hours
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UNIT -2 and 3

TIME — DOMAIN REPRESENTATIONS FOR LTI SYSTEMS- Convolution, impulse response,
properties, solution of differential and differereguations, block diagram representatith Hours

UNIT - 4

FOURIER REPRESENTATION OF PERIODIC SIGNALS- Introduction, Fourier representation of
continuous-time periodic signals (FS), propertiesamtinuous-time Fourier series (excluding delimatof
defining equations for CTFS), Fourier representatibdiscrete-time periodic signals, properties of

discrete-time Fourier series (DTFS). 6 Hours

PART - B
UNIT - 5
THE CONTINUOUS-TIME FOURIER TRANSFORM- Representation of a periodic signals:
continuous-time Fourier transform (FT), Propertésontinuous-time Fourier transform. Application;
frequency response of LTI systems, Solutions dédghtial equations. 7 Hours

UNIT - 6

THE DISCRETE-TIME FOURIER TRANSFORM- Representations of periodic signals: The discrete-
time Fourier transform (DTFT), Properties of DTHpplication; frequency response of LTI systems,
Solutions of differential equations. 7 Hours

UNIT -7 and 8

Z- TRANSFORMS-Introduction, Z-transforgproperties of ROC, properties of Z-transforms, msi@n of
Z-transform methods - power series and partiahagon, Transforms analysis of LTI systems, transfe
function, stability and causality, unilateral Z#tisform and its application to solve differenceatimpns.

12 Hours

TEXT BOOKS:
1. Signals and SystemsSimon Haykin and Barry Van Veen, John Wiley & So#é Edition 2008.
2. Fundamentals of Signals and SystemsMichel J Roberts, TMH," Edition,2010.
REFERENCE BOOKS:
1. Signals and SystemsAlan V Oppenheim, Alan S. Willsky and S. Hamidviée, PHI,2" edition,
20009.

3. Signals and SystemsH P Hsu and others, Schaums Outline Series, TRMHE@ition,2008.

10EES53 TRANSMISSION AND DISTRIBUTION

Subject Code : 10EE53 IA Marks ] 25

No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT - 1

TYPICAL TRANSMISSION & DISTRIBUTION SYSTEMS SCHEME -General layout of power
system, Standard voltages for transmission, adgastaf high voltage transmission. Transmission line
efficiency and line drop. Feeders, distributorsefvéce mains. 5 Hours

UNIT - 2

OVERHEAD TRANSMISSION LINES- Types of supporting structures and line conduaisesi. Sag
calculation- supports at same level and at diffelerels. Effect of wind and ice, Sag at erectiBtringing
chart and sag templates. Line vibrators. 5 Hours
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UNIT -3
INSULATORS - Introduction, materials used, types, potentiatrihution over a string of suspension
insulators. String efficiency & methods of incremsstrings efficiency, grading rings and arcingrisor

Testing of insulators. 6 Hours

UNIT - 4

(A)CORONA- Phenomena, disruptive and visual critical volsggeorona power loss. Advantages and
disadvantages of corona. 4 Hours

(B)JUNDERGROUND CABLES- Types, material used, insulation resistance, thieratiag of cables,
charging current, grading of cables, capacitanedigg & inter sheath grading, testing of cables.
6 Hours

Part - B
UNIT -5 and 6
Line parameters calculation of inductance of single phase lingh&@se lines with equilateral spacing,
unsymmetrical spacing, double circuit and transgdises. Inductance of composite conductor lines.
Capacitance- of single-phase line, 3phase linds @quilateral spacing, unsymmetrical spacing, deubl
circuit and transposed lines. Capacitance of caitgaonductor lines. 12 Hours

UNIT -7
Performance of power transmission linesShort transmission lines, medium transmissiorslim®minal
T, end condenser amdmodels, long transmission lines, ABCD constantsafsmission lines, Ferranti

effect, line regulation. 8 Hours

UNIT - 8

Distribution- Requirements of power distribution, radial & ringim systems, ac and dc distribution:
calculation for concentrated loads and uniform iogd 6 Hours
TEXT BOOKS:

1. A Course in Electrical Power-Soni Gupta & Bhatnaagar, Dhanpat Rai & Sons.
2. Electrical Power SystemsC. L. Wadhwa, New Age Internationdl, &dition,2009.

REFERENCE BOOKS:
1. Elements of Power System AnalysisN.D. Stevenson, TMH"Edition
2. Electric power generation Transmission & Distribution- S. M. Singh, PHI,¥ Edition, 2009.
3. Electrical Power- Dr. S. L. Uppal, Khanna Publications

10EE54 D.C. MACHINES AND SYNCHRONOUS MACHINES

Subject Code : 10EE54 IA Marks ] 25

No. of Lecture Hrs./ Weel : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT - 1
DC GENERATOR-Review of basics of DC machines, classificatiod&f generator, types of armature
winding, EMF equation, no-load characteristic, atumne reaction, load characteristics. Commutation,
types of Commutation, commutation difficulties,d@rgoles, compensating winding and equalizer rings
(only qualitative treatment).

8 Hours
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UNIT - 2
DC Motors- (a) Classification, Back EMF and its significangerque equation, Characteristics of shunt,
series & compound motors, speed control of shemies and compound motors.Application of motors.
DC motor starters

(b) Special DC motors- permanent magnet motarstibess DC motors.Applications8 Hours

UNIT -3 and 4

LOSSES AND EFFICIENCY- Losses in DC machines, power flow diagram, efficiercondition for
maximum efficiency.

TESTING OF DC MACHINES - Direct & indirect methods of testing of DC macotsaBrake test,
Swinburn’s test, Hopkinson's test, Retardation, tB&ld’s test, merits and demerits of tests.

10 Hours

PART - B

UNIT - 5

SYNCHRONOUS MACHINES- Basic principle of operation, construction of sati& non-salient pole
synchronous machines, generated EMF, effect afildiston and chording of winding, harmonics-causes,
reduction and elimination. Armature reaction, syodous reactance, leakage reactance, phasor diajram
non salient type alternator. 5 Hours

UNIT - 6

VOLTAGE REGULATION : Voltage regulation by EMF, MMF, ZPF & ASA meth&thort circuit ratio
and its importance.Two reaction theory-direct anddyature axis reactances,phasor diagram.Slipubeist
regulation. 8 Hours

UNIT -7

Synchronizing to infinite bus bars, parallel opienatof alternators. Operating characteristics, poaveyle
characteristics excluding armature resistance atiperfor fixed input and variable excitation, pavlew
equations including armature resistance, capalgilityes of synchronous generatd@siours

UNIT - 8

SYNCHRONOUS MOTOR: Principle of operation, phasor diagrams, torquétanque angle, Blondal
diagram, effect of change in load, effect of chaimgexcitation, V and inverted V curves. Synchrosiou
condensor, hunting and damping. Methods of stagymghronous motors. 7 Hours

TEXT BOOKS:
5. Electrical machinery, P.S Bhimbra, Khanna Publishers
6. Electrical machines,DP Kothari, 1.J.Nagarath, TMH"4 edition, 2010.

7. Electric Machines, Mulukuntla S.Sarma, Mukesh K.Pathak, Cengage Legrifirst
edition,2009.

REFERENCE BOOKS:
3. Performance & Design of Alternating Current machines, M. G. Say, CBS publisher&!3
Edition,2002.

4. The Performance & Design of DC machine#.E Clayton & N.N.Hancock CBS Publicatioff.3
Edition,2004.
3. Electrical MachinesAshfaq Hussain, Dhanpat Rai Publications.
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10EE55 MODERN CONTROL THEORY

Subject Code : 10EES5 IA Marks ©] 25

No. of Lecture Hrs./ Weej : 04 Exam Hours | : [ 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT -1 and 2
STATE VARIABLE ANALYSIS AND DESIGN: Introduction, concept of state, state variablessiate
model, state modeling of linear systems, lineaidradf state equationState space representation using

physical variables, phase variables & canonicabbées. 10 Hours

UNIT - 3

Derivation of transfer function from state modeggblization, Eigen values, Eigen vectors, geneeali
Eigen vectors. 6 Hours

UNIT - 4

Solution of state equation, state transition matnia its properties, computation using Laplace
transformation, power series method, Cayley-Hamittethod, concept of controllability & observalyijit
methods of determining the samE) Hours

PART - B
UNIT - 5
POLE PLACEMENT TECHNIQUES: stability improvementg tate feedback, necessary & sufficient
conditions for arbitrary pole placement, state tagu design, and design of state observer, CdatsIP,
Pl, PID.10 Hours
UNIT - 6
Non-linear systems: Introduction, behavior of nmedr system, common physical non linearity-satomat
friction, backlash, dead zone, relay, multi vargabbn-linearity3 Hours
UNIT -7
Phase plane method, singular points, stabilityasflinear system, limit cycles, construction of phas
trajectories? Hours
UNIT - 8
Liapunov stability criteria, Liapunov functions relct method of Liapunov & the linear system, Huewit
criterion & Liapunov’s direct method, constructiohLiapunov functions for nonlinear system by
Krasvskii's method. 6 Hours

TEXT BOOKS:
1. Digital control & state variable methods,M. Gopal , ¥ Edition, TMH ,2008
2. Control system Engineering,l. J. Nagarath & M. Gopal, New Age Internationd) (.td,
3 edition.

REFERENCE BOOKS:
1. State Space Analysis of Control System&atsuhiko Ogata -PHI
2. Automatic Control Systems,Benjamin C. Kuo & Farid Golnaraghi"&dition, John Wiley &
Sons 2009.
3. Modern Control Engineering, Katsuhiko Ogata, PHI'5Edition, 2010
4. Modern Control Engineering, D. Roy Choudary,PHI,"4Reprint,2009.
5. Modern control systems Dorf & Bishop- Pearson education,"Edition 2008
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10EES56 LINEAR IC’S AND APPLICATIONS

Subject Code : 10EE56 IA Marks ©] 25

No. of Lecture Hrs./ WeeK : 04 Exam Hours | : | 03

Total No. of Lecture Hrs.| : 52 Exam Marks | : | 100
PART - A

UNIT -1

OP-AMPS AS AC AMPLIFIER: Capacitor coupled voltage follower, high Zapacitor coupled voltage
follower, capacitor coupled non-inverting amplifibigh Z, capacitor coupled non-inverting amplifier,
capacitor coupled inverting amplifier, setting uppet off frequency, capacitor coupled difference
amplifier, and use of single polarity supg@yHours

UNIT 2

OP-AMPS FREQUENCY RESPONSE AND COMPENSATION: Op amp circuits stability, frequency
and phase response, frequency compensating methadsfacturer’'s recommended compensation, op-
amp circuit band width, slew rate effects,strayacdance effects, load capacitance effectsmode
compensation, circuit stability precautiohsiours

UNIT -3

SIGNAL PROCESSING CIRCUITS: Precision half wave & full wave rectifiers, limmitj circuits,
clamping circuits, peak detectors, sample &holdwit DAC and ADC (Flash and successive
approximations) ‘Hours

UNIT - 4

OPAMPS AND NONLINEAR CIRCUITS: Op-amps in switching circuits, zero crossing dietes;
inverting Schmitt trigger circuits, non-invertingI8nitt circuits, astable multivibrator, and monbéta
multivibrator. 6 Hours

PART - B
UNIT -5
SIGNAL GENERATOR: Triangular/rectangular wave generator, waveformegator design, phase shift
oscillator, oscillator amplitude stabilization, Weiridge oscillator, signal generators, output catrs

7 Hours
UNIT - 6
ACTIVE FILTERS: First and second order high pass and low passsfjlband pass filter, band stop
filter. 7 Hours
UNIT -7
SPECIALIZED IC APPLICATIONS: Universal active filter, switched capacitor filtphase locked
loops, power amplifiers. 6 Hours
UNIT - 8

DC VOLTAGE REGULATORS: Voltage regulators basics, voltage follower retprigadjustable output
regulator, precision voltage regulators, and irdatggt circuit voltage regulator$§. Hours

TEXT BOOKS:
1. Operational amplifiers and linear IC’s, David A Bell, Oxford University Press, 2010.
2. Operational amplifiers and linear IC’s, Ramakanth A Gayakwad, PHI" &dition,2009.
3. Linear integrated circuits,S.P.Bali,TMH,2009

REFERENCE BOOKS:
2. Op Amps and Linear Integrated Circuits-Concepts andApplications, James
M.Fiore,Cengage Learing,2009.
2. O Amps, Design, Applications and Trouble Shootingelsevier,2¢ Edition.
3. Operational amplifiers and linear IC’s, Stanley William D,- 4th edition, Pearson Education
8

Linear Integrated Circuits- Analysis,Design and Appgications,B.Somanathan Nair, Wiley
India, First,Edition, 2009.
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10EEL57 MEASUREMENTS AND CIRCUIT SIMULATION LABORA TORY

wn e

© N O A

Subject Code | 10EEL57 IA Marks ] 25
No. of Practical Hrs./ Week] : | 03 Exam Hours | 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

Measurement of low resistance using Kelvin’'s doudrldge.

Measurement of cable insulation and earth resistasing Meggar

Measurement of inductance using Maxwell Inducta@epacitance bridge & determination of Q-

factor

Measurement of capacitance using De-Sauty’s bi&ddetermination of dissipation factor.

M easurement of active and reactive power in balaBeathase circuit using two-watt meter method.
Adjustment & calibration of 1-phase energsten

Determination of ratio & phase angle erro€iT.

a) Inverting, non-inverting & scale changingsagnals using op -amps

b) RC phase shift oscillator using op amps (Batimg simulation package)

RC coupled amplifier-frequency response for vasiabf bias & coupling using simulation package

. Rectifier circuits-Bridge rectifier, diode clipping clamping circuits using simulation package.
11.

Schmitt —trigger- inverting and non-inverting.

13 Signal generator- triangular, saw tooth and rectirgvave generation

Note: All experiments, except 5,6 and 7, are to lmrried out by using components and verify the
result by using a simulation package.

10EEL58 TRANSFORMERS AND INDUCTION MACHINES

LABORATORY
Subject Code . | 10EEL58 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

2. (a)Predetermination of efficiency and regulationQpen Circuit and Short circuit tests on single -
phase transformer.

(b)Calculation of parameters of equivalantuit from the readings of the tests and
determination of efficiency and regulation frolne tequivalent circuit to correlate results obtained
earlier.

3 Sumpner’s test on similar transformers and deteatitin of combined and individual transformer
efficiency.

3.Parallel operation of two dissimilar (differentA) single-phase transformers and determination of

load sharing and analytical verification giver thpen Circuit and Short circuit tests details.

4.Polarity test and connection of 3 single-phaaesformers in star — delta and determination of
efficiency and regulation under balanced resisibad.
5. Scott connection with balanced and unbalancedtresigads.
6.Load test on 3-phase induction motor- and plotarfjlie versus speed, output hp versus efficiency,
power factor and slip.
7. Predetermination of performance of 3-phase itidndviotor from the Circle diagram.
8. (a)Determination of parameters of theiveant circuit of a 3-phase Induction Motor by doisting
NO load and Blocked rotor tests.
(b)Determination of performance quaestof the induction motor from the equivalent ditréo
correlate the results obtained ftbmload test or circle diagram.
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9. Speed control of 3-phase induction motor byivay rotor resistance.
10. Load test on- induction generator.
11. Load test on single- phase induction motor.

*kkkkkkkkkkhhkkhhkkhhhkik
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FINAL SCHEME OF TEACHING & EXAMINATION and Syllabus - Dat ed 16" and 17" April

2010
VI SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
Teaching
Examination
Sl. Subject . . Teaching Hrs / Week
No. Code Title of the Subject Dept. Duration Marks
Theory | Practical Theory /
(Hrs) A Practical Total
Power System
1 10EE61 Analysis and Stability E&EE 4 - 3 25 100 125
2 10EE62 | Switchgear & Protection E&EE 4 - 3 25 100 125
3 10EE63 | Electrical Machine Design E&EE 4 - 3 25 100 125
4 10EE64 | Digital Signal Processing E&EE 4 - 3 25 100 125
5 10EE65 CA.ED (Computer Aided Electrical EQEE 1 3 3 o5 100 125
Drawing)
6 10EE66X | Elective-1 (Group A) E&EE 4 - 3 25 100 125
7 10EEL67 D.C. Machlnes and Synchronodis EQEE ) 3 3 o5 50 75
Machines Laboratory
8 10EEL68 | Control Systems Laboratory E&EE - 3 3 25 50 75
Total 21 09 24 200 700 900
Elective-l (Group A)
10EE661- Operation Research 10EE664 - Object @t Programming using C++
10EE662 - Advanced Power Electronics 10EE665 - Embedded Systems

10EE663 — Fuzzy Logic 10EE666 — ElemtiEngineering Materials.
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10EE61POWER SYSTEM ANALYSIS AND STABILITY

Subject Code : | 10EE61 IA Marks ] 25

No. of Lecture Hrs./ Weel] : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

REPRESENTATION OF POWER SYSTEM COMPONENTS: Circuit models of Transmission line,
Synchronous machines, Transformers and load. Slimgtediagram, impedance and reactance diagrams.
Per unit system, per unit impedance diagram of peystem. 8 Hours
UNIT - 2
SYMMETRICAL 3 - PHASE FAULTS : Analysis of Synchronous machines and Power system
Transients on a transmission line, Short-Circuitents and the reactance of synchronous machintés wi
and without load . 6 Hours
UNIT-3&4
SYMMETRICAL COMPONENTS: Introduction, analysis of unbalanced load agairsariced Three-
phase supply, neutral shift. Resolution of unbatdanphasors into their symmetrical components, Phase
shift of symmetrical components in star-delta tfamaer bank, Power in terms of symmetrical
componentsAnalysis of balanced and unbalanced loads againisalanced 3 phase supply, Sequence
impedances and networks of power system elemeftsrn@or, transformer and transmission line)
Sequence networks of power systems. Measuremeeoience impedance of synchronous generator.

12 Hours

Part- B

UNIT-5&6
UNSYMMETRICAL FAULTS: L-G, L-L, L-L-G faults on an unbalanced alternateith and without
fault impedance. Unsymmetrical faults on a powestayn with and without fault impedance. Open

conductor faults in power system. 14 Hours

UNIT -7

STABILITY STUDIES: Introduction Steady state and transient stability. Rotor dynaraind the swing

equation. Equal area criterion for transient sigbévaluation and its applications. 8 Hours
UNIT -8

UNBALANCED OPERATION OF THREE PHASE INDUCTION MOTRO RS: Analysis of three
phase induction motor with one line open., Analysithree phase induction motor with unbalanced
voltage. 4 Hours
TEXT BOOKS:

1. Elements of Power System AnalysjdV.D.Stevenson, TMH"Edition

2. Modern Power System Analysisl. J. Nagrath and D.P.Kothari- TMH®Edition,2003.

3. Symmetrical Components and Short Circuit StudiesDr.P.N.Reddy, Khanna Publishers
REFERENCE BOOKS:
Power System AnalysisHadi Sadat, TMH,¥ Edition.
Power system AnalysisR Bergen, and Vijay Vittal, Pearson publication, édition, 2006.
Computer Aided Power system analysisG.L., Kusic, PHI.Indian Edition, 2010 .
Power System AnalysigV.D.Stevenson & Grainger,TMH, First Edition, 2003

PonPRE
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10EE62 SWITCHGEAR & PROTECTION

Subject Code 10EE62 IA Marks ] 25

No. of Lecture Hrs./ Week ;1 04 Exam Hours ;| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks ;| 100
PART - A

UNIT -1
SWITCHES AND FUSES: Introduction, energy management of power systerfiniden of switchgear,
switches - isolating, load breaking and earthingroduction to fusefuse law, cut -off characteristics,:
Time current characteristics, fuse material, HR€efuliquid fuse, Application of fuse

4 Hours
UNIT - 2
PRINCIPLES OF CIRCUIT BREAKERS: Introduction, requirement of a circuit breakerdfeaience
between an isolator and circuit breaker, basiccipla of operation of a circuit breaker, phenomeharc,
properties of arc, initiation and maintenance af arc interruption theoriesslepian’s theory and energy
balance theoryRestriking voltage, recovery voltage, Rate of rige Restriking voltage, DC circuit
breaking, AC circuit breaking, current choppingpaeatance switching, resistance switching, Ratifig o
Circuit breakers.

10 Hours

UNIT-3&4
CIRCUITS BREAKERS: Air Circuit breakers — Air break and Air blast Qiit breakers, oil Circuit
breakers - Single break, double break, minimum O breaker - Preparation of §§as, Puffer and non
Puffer type of Sk breakers. Vacuum circuit breakers - principle p&m@tion and constructional details.
Advantages and disadvantages of different type€iafuit breakers, Testing of Circuit breakers, Unit
testing, synthetic testing, substitution test, cengation test and capacitance test.
LIGHTNING ARRESTERS: Causes of over voltages — internal and externghtding, working
principle of different types of lightning arresteghield wires.
12 Hours
PART - B
UNIT - 5
PROTECTIVE RELAYING: Requirement of Protective Relaying, Zones of mtde, primary and
backup protection, Essential qualities of ProtecRelaying, Classification of Protective Relays
4 Hours
UNIT - 6
INDUCTION TYPE RELAY: Non-directional and directional over current relafMT and Directional
characteristics. Differential relay — Principleagferation, percentage differential relay, bias abtaristics,
distance relay — Three stepped distance protedtigmedance relay, Reactance relay, Mho relay, Bolkzhh
relay, Negative Sequence relay, Microprocessordaser current relay — block diagram approach.
10 Hours
UNIT-7&8
PROTECTION SCHEMES: Generator Protection - Merz price protection, primaver faults, stator and
rotor faults, protection against abnormal condiierunbalanced loading, loss of excitation, oveesjng.
Transformer ProtectionDifferential protection, differential relay witharmonic restraint, Inter turn faults
Induction motor protection - protection againstctieal faults such as phase fault, ground faulidl a
abnormal operating conditions such as single phagimase reversal, over load. 12 Hours

TEXT BOOKS:,
4. Switchgear & Protection Sunil S.Rao,,Khanna Publishers'Bdition,2008.
5. Power System Protection & SwitchgearBadriram & Viswa Kharma ,TMH;1edition, 2001.
6. Fundamentals of Power System protectiony G. Painthankar and S R Bhide,PHI, 2009.
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REFERENCE BOOKS:

A Course in Electrical Power,Soni, Gupta & Bhatnagar, Dhanapatirai.
Power System Protection & SwitchgeaRavindarnath & Chandra -New age Publications.
Electrical Power,Dr S. L. Uppal, Khanna Publishers.

Handbook of Switchgears BHEL, TMH, 5" reprint,2008

AWNN

10EEG63 ELECTRICAL MACHINE DESIGN

Subject Code : | 10EE63 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

PRINCIPLES OF ELECTRICAL MACHINE DESIGN: Introduction, considerations for the design of
electrical machines, limitations. Different typdswaterials and insulators used in electrical maesi

4 Hours
UNIT - 2
DESIGN OF DC MACHINES: Output equation, choice of specific loadings anoi@ of number of
poles, design of Main dimensions of the DC machiDesign of armature slot dimensions, commutator
and brushes, magnetic circuit - estimation of ampems, design of yoke and poles- main and inég
field windings — shunt, series and inter poles. 10 Hours

UNIT-3&4

DESIGN OF TRANSFORMERS (Single phase and three pha&y: Output equation for single phase and
three phase transformers, choice of specific laglirexpression for volts/turn, determination of mai
dimensions of the core, types of windings and estion of number of turns and conductor cross eeati
area of Primary and secondary windings, estimationo load current, expression for leakage reagtanc
and voltage regulation. Design of tank and codlirtges (round and rectangular) 12 Hours

PART - B
UNIT-5&6

DESIGN OF INDUCTION MOTORS: Output equation, Choafespecific loadings, main dimensions of
three phase induction motor, Stator winding desitpjce of length of the air gap, estimation of temof
slots for the squirrel cage rotor, design of Rdiars and end ring, design of Slip ring inductiortano
estimation of No load current and leakage reactaaue circle diagram. 4 Hours

UNIT-7&8
DESIGN OF SYNCHRONOUS MACHINES: Output equation, Choice of specific loadings, slortuit
ratio, design of main dimensions, armature slotbwaimdings, slot details for the stator of saliantl non
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salient pole synchronous machines. Design of ratosalient pole synchronous machines, magnetic
circuits, dimensions of the pole body, design @ field winding, and design of rotor of non-saliguate
machine . 12 Hours

TEXT BOOKS:
1. A Course In Electrical Machine DesignA.K.Sawhney,Dhanpatt Rai & Sons
2. Design Of Electrical MachinesV. N. Mittle, 4" edition

REFERENCE BOOKS:

1. Performance And Design Of AC Machins, M.G.Say,CBS Publishers and Distributors Pvt.Ltd.
2. Design Data Handbook A.Shanmugasundarm, G,Gangadharan,R.Palani,WilstefelLtd.

10EE64 DIGITAL SIGNAL PROCESSING

Subject Code . | 10EE64 IA Marks ] 25
No. of Lecture Hrs./ Weekl : | 04 Exam Hours ;| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks ;| 100
PART - A
UNIT-1and 2

Discrete Fourier Transforms: Definitions, properties-linearity, shift, symmetic, circular convolution —
periodic convolution, use of tabular arrays, ciacwrrays, stock hams’s method, linear convolutidwo
finite duration sequence, one finite & one infiniteration, overlap add and save methods

14 Hours

UNIT -3 and 4

FAST FOURIER TRANSFORMS ALGORITHMS: Introduction, decimation in time algorithm, first
decomposition, number of computations, continuat@nhdecomposition, number of multiplications,
computational efficiency, decimation in frequendgasithms, algorithm, inverse decimation in timedan
inverse decimation in frequency algorithms, decositpon for a composite number N=9. 12 Hours

PART - B

UNIT -5 AND 6

DESIGN OF IIR DIGITAL FILTERS: Introduction, impulse invariant & bilinear transfaations, all
pole analog filters- Butterworth & chebyshev, desigf digital Butterworth & chebyshev, frequency
transformationsl2 Hours

UNIT 7

DESIGN OF FIR DIGITAL FILTERS: Introduction, windowing, rectangular, modified tatgular,
Hamming, Hanning, blackman window(excluding Kais@mdow), frequency sampling techniques.

"8 Hours

UNIT - 8

REALIZATION OF DIGITAL SYSTEMS: Introduction, block diagrams and SFGs, realizatibrlR
systems- direct form, cascaded, parallel form, éaddructures for equal degree polynomial, reatmadf
FIR systems — direct form, cascade form, lineasplraalization.06 Hours

TEXT BOOKS:
3. Digital Signal Processing Principle, Algorithm & agplication, Proakis, Pearsor4 education,
2009.
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4. Digital Signal Processing Sanjeet. K. Mitra ,TMH,8 Edition,2009.
REFERENCE BOOKS:
5. Introduction To Digital Signal Processing Johnny R. Johnson,PHI,2009
6. Discrete Time Signal ProcessingdDpenheim, pearsofi®Edition 2009
7. Digital Signal ProcessingS.Salivahanan,A. Vallaraj,C.Gnanapriya, TM, Edition,2010.
8
5

Digital Signal Processing Ifeachor Emmauel- Pearson educati&hElition,2006.
Fundamentals of Digital Signal Proceissy,Ludeman,John Wiley, 3Edition,2008

10EE65 CAED (COMPUTER AIDED ELECTRICAL DRAWING)

Subject Code . | 10EE65 IA Marks ] 25
No. of Lecture and . | O1Hour Lecture Exam Hours ;| 03
Practice Hrs./ Week +

03 Hours Practical
Total No. of Lecture and | : | 52 Exam Marks | : | 100
Practice Hrs.

PART - A
1. Winding Diagrams
(a) Developed winding diagrams of D.C. machines — Sémjind multiplex double layer
Lap and Wave windings.
(b) Developed winding diagrams of A.C. machines
0] Integral and Fractional slot double layer Lap anaM&/windings.
(i)  Single layer windings — Un-bifurcated 2 and 3 ti@ndings, mush
windings, Bifurcated 2 and 3 tier wingn
2. Single line diagrams of generating stations andtsiions. 20 Hours

PART - B
3. Electrical machine assembly drawing using desigrdata or sketches or both.
(&) Transformers - sectional views of single and tiplease core and shell type
transformers.
(b) D.C. machine - sectional views of yoke, field syst@armature and commutator dealt
Separately.
(c) Alternator — section@ws of stator and rotor dealt separately. 32 Hours

TEXT BOOKS:
1.Performance & Design of Alternating Current machires M. G. Say, CBS publishers’3
Edition,2002.
2.The Performance & Design of DC machine#.E Clayton & N.N.Hancock CBS Publicatioff.3
Edition,2004.

REFERENCE BOOKS:
1. Manuals of Auto - CAD
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Elective-l (Group A)

10EE661 OPERATION RESEARCH

Subject Code - | 10EE661 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART — A

Unit—1

Linear Programming, Introduction, formulation aféiar programming problem, Standard and matrix
from, graphical solution, simplex method, compuwtasil procedure, Big-M method, Two-phase simplex
method. 8 Hours

Unit—2

Special cases, Degeneracy, alternative optimatisak, unbounded solutions, Non-existing optimal
solutions. Duality in LPP, primal-dual relation,rRaulation of dual problem, primal-dual optimal stidu,
limitations of LPP. &Hours

Unit—3
ADVANCED LINEAR PROGRAMMING : Revised simplex method,dual simplex method,parametr
programming. 5 Hours

Unit—4
Assignment problems, Introduction, Formulation, Harnan method of solving assignment problem,
special cases, Traveling salesman problem. 5 Hours

PART — B

Unit—5

TRANSPORTATION PROBLEMS : Basic feasible solution by different methodsirfgkoptimal
solutions-stepping stone methode, MODI method, degssity.7 Hours

Unit—6

GAMES THEORY: Introduction to optimal strategies, solution of 2, 2 x n, m x 2 game&oncept of
dominance, Graphical method of solving. Sequenpiodgplems, n-jobs and one machikeuristic
problem solving (Continued) n-jobs and two machjmegbs and three machines, two jobs and m
machines. N-jobs and m-machines. 7 Hours

Unit—7

PERT-CPM TECHNICS: Network construction, determining critical pathyédts, scheduling by network,
project duration, variance under probabilistic md®ediction of date of completion, crashing sfraple
networks, resource leveling by network techniquegHours

Unit — 8: Replacement theory, Introduction, Economic lifeegfiipments, Replacement considering both
the cases with and without tie value of money, greplacement policy. 6 Hours

TEXT BOOK:
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1.Fundamentals of operations research Ackoff, R.L. and Sasieni, M.W. Wiley eastern lied, New

Delhi.

2 Opretions Research Applications and AlgorithmsWayne L. Winston,Cengage Learning,4th
Edition,2009.

3.Operations Research- Bronson, R- Schaum'’s outline series, Mc Graw IHternational, 2 Edition.

4 Introduction to operations ResearchGillet, B.e., TMH,1979.

5. Introduction to operations Research- Hillier, F.S. and Lieberman, G.J, TMH" &dition, 2009

6. Operational Research,S.D sharma

10EE662 ADVANCED POWER ELECTRONICS

Subject Code . | 10EE662 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT-1&2

DC-DC SWITCHED MODE CONVERTERS: Topologies, Buck, boost, buck-boost, and Cuk
converters, Full Bridge DC-DC converter-detaile@dty, working principles, modes of operation, with
detailed circuits and wave forms, applications,iteend demerits. 16 Hours

UNIT-3&4

DC-AC SWITCHED MODE INVERTERS: Single-phase inverters, three phase inverters. PW
inverter, detailed theory, working principles, needf operation with circuit analysis, applicationeerits
and demerits, problems based on input output veltatationship.

10 Hours
PART - B
UNIT - 5
RESONANT CONVERTERS: Zero voltage and zero current switching, resorsawvitch converters, and
comparison with hard switching, switching locusgilans, and working principle. 8 Hours
UNIT - 6

HIGH FREQUENCY INDUCTOR AND TRANSFORMERS : Design principles, definitions,
comparison with conventional design and problems.esifn of Flyback transformer.
08 Hours

UNIT -7 &8

POWER SUPPLIES: Introduction, DC power supplies: fly back conegrtforward converter, push-pull
converter, half bridge converter, full bridge cortee, AC power supplies: switched mode ac power
supplies, resonant ac power supplies, bidirectiangower supplies. 10 Hours

TEXT BOOKS:
4. Power Electronics Daniel.W.Hart, TMH, First Edition,2010.

5. Power Electronics - converters, application & desig, Mohan N, Undeland T.M., Robins,
W.P,John Wiley 8 Edition 2008
6. Power Electronics-Circuits, Devices, ApplicationsRashid M.H., PHI, % Edition, 2008.
REFERANCE BOOKS:
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1.Power Electronics Essentials and Apphtions,L.Umanand, Wiely India Pvt Ltd,Reprint,2010

2.Modern Power Electronics and A.C. DrivesBose B.K, PHI, 2009.

3. Digital Power Electronics And Applations, Muhammad Rashid, Elsevier , first edition, 2005.

4. Power Electronics,Devices,Circuits and Industrial Aplications,V.R.Moorthi,Oxford, 7"
impression,2009.

10EE663 FUZZY LOGIC

Subject Code : | 10EE663 IA Marks ] 25
No. of Lecture Hrs./ Weel : | 04 Exam Hours | :| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : [ 100
PART - A
UNIT -1
THE MATHEMATICS OF FUZZY CONTROL: Fuzzy sets, Properties of fuzzy sets, operatidndny
sets, fuzzy relations, the extension principle. 8 Hours

UNIT-2,3and 4

THEORY OF APPROXIMATE REASONING: Linguistic variables, Fuzzy proportions, Fuzzyttien
statements, inference rules, compositional ruli@fefence.

NON-LINEAR FUZZY CONTROL: FKBC as a linear transient element, PID like FKB{iging mode
FKBC, Sugeno FKBC. 18 Hours

PART - B

UNIT - 5 and 6
FUZzZY KNOWLEDGE BASED CONTROLLERS (FKBC): Basic concept structure of FKBC, choice
of membership functions, scaling factors, rulegzffication and defuzzyfication procedures. Simple
applications of FKBC (washing machines, trafficukagions, lift control, aircraft landing Controlat

14 Hours

UNIT - 7 and 8
ADAPTIVE FUZZY CONTROL: Process performance monitoring, adaption mechanismambership
functions, tuning using gradient descent and peréorce criteria. Set organizing controller modeleas
controller. 12 Hours
TEXT BOOKS:
3. Fuzzy Logic With Engineering Applications- Timoty Ross,John Wiley, Second Edition, 2009.
4. Fuzzy Sets Uncertainty and Informationrr G. J. Klir and T. A. Folger, PHI IEEE, 2009.

REFERENCE BOOKS:
3. An Introduction to Fuzzy Control, D. Diankar, H. Hellendoom and M. Reinfrank ,Naros
Publishers India, 1996.
4. Essentials of Fuzzy Modeling and ContrgIR. R. Yaser and D. P. Filer,John Wiley, 2007.
3. Fuzzy Logic Intelligence Control And Information, Yen- Pearson education,First Edition,2006.
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10EE664 OBJECT ORIENTED PROGRAMMING USING C ++

Subject Code - | 10EE664 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

PRINCIPLES OF OBJECT-ORIENTED PROGRAMMING : Review of Procedure Oriented
Programming, Basic concepts of Object Oriented Rmging — Object, Class, Encapsulation,
Inheritance, Polymorphism; Benefits of OOPs, Apgdiians of OOP’s. 4 Hours

UNIT - 2

THE BASIC LANGUAGE C++: A comparison of C and C++, Structure of C++ prograith Class,
Preprocessor directives, C++ Statements — Input@utComments, Tokens, Keywords, Identifiers,
Constants, Data types — string, pointer, refereboele, enumeration, array, complex number; typedef
names, type compatibility, type conversion, quatif- const, volatile; Operators in C++, Operator
Precedence and Operator Overloading; C++ expressidiew and Delete. 6 Hours

UNIT - 3

FUNCTIONS IN C++: Introduction, The main() function, Function prgte¢, Call by reference, Return
by reference, Inline functions, Default argumemtsnst Arguments, Function Overloading, Friend and
Virtual functions, pointer to functions. 8 hours

UNIT - 4

CLASSES AND OBJECTS Introduction — declaration and definition of aa€$, defining member
functions, C++ program with a Class, Making an mlg<unction Inline, Nesting of member functions,
Arrays within a class, Static data members, stawgamber functions, Objects — global & local objects,
scope & lifetime, memory allocation for objects ndynically allocated objects, pointers to objectsays

of objects, function arguments with objects, reffugrobjects; const member functions8 Hours

PART - B

UNIT - 5

CONSTRUCTORS AND DESTRUCTORS Introduction, Constructors, Parameterized Cowsbrs,
Multiple constructors in a class, Constructors wdfault arguments, Dynamic initialization of oliggc
Copy constructor, Constructing two-dimensional gsr&onst Objects, Destructors. 4 Hours

UNIT - 6

OPERATOR OVERLOADING AND TYPE CONVERSION : Introduction, Defining operator
overloading, Overloading unary operators, Overlogdbinary operators, Overloading binary operators
using Friends, Rules for overloading operators,rloaging a comma operator, overloading the output
operator , Type conversion. 7 Hours

UNIT -7

INHERITANCE : Introduction, Defining derived classes, Singlderitance, Making a private member
Inheritable, Multilevel inheritance, Multiple inhitance, Hierarchical inheritance, Hybrid inheritanc
Virtual base classes, Abstract classes, Constéi@estructors in base & derived classéd-Hours

UNIT - 8

POINTER, VIRTUAL FUNCTIONS AND POLYMORPHISM : Introduction, Pointers, Pointers to
Objects, this pointer, Pointers to derived clas$gse-checking pointers, pointers to members, Mirtu
functions, Pure virtual functions.
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MANAGING CONSOLE I/0 AND FILE I/O : C++ streams, C++ stream classes, examples ofafteth
and unformatted I/O operations, Classes for fileasth operations, Methods of Opening and Closiniea F
Examples of Opening file using constructor opefil§,modes (simple programming exercisé&sHours

TEXT BOOKS:
4. Object Oriented Programming with C++- Balagurusamy, E, TMH" edition, 2008.
5. C++, The Complete ReferenceHerbert Schildt, TMH, 4" edition

6. Object Oriented Programming with C++, Farrell,Cengage Learning,First Edition,2008.
REFERENCE BOOKS:

2. The C++ programming languageBjarne Stroustrup, Pearson Education, 3rd editR062
2. Objected oriented programming with C++Bhave, Pearson Education, First Edition,2006.

10EE665 EMBEDDED SYSTEMS

Subject Code : | 10EE665 IA Marks ] 25

No. of Lecture Hrs./ Weel] : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT-1&2

CONCEPT OF EMBEDDED SYSTEM DESIGN: Components, classification, skills required.Emheztid
Micro controller cores: Architecture of 6808 and 1&&Embedded Memories ROM variants,
RAM.Applications of embedded system: Examples ofbEdded systems SOC for cellless bar code
scanner. 10 Hours

UNIT - 3

TECHNOLOGICAL ASPECTS OF EMBEDDED SYSTEM: Interfacing between analog and digital
blocks, Signal conditioning, digital signal prodegs DAC & ADC interfacing, Sample & hold,
multiplexer interface Internal ADC interfacing (éxding 6805 & 6812), Data Acquisition System and
Signal conditioning using DSP. 10 Hours

UNIT - 4

DESIGN TRADE OFFS DUE TO PROCESS INCOMPATIBILITY, T HERMAL
CONSIDERATIONS: Issues in embedded system design. Design challdegign technology, trade offs.
Thermal considerations. 6Hours

PART - B

UNIT-5&6
Software aspects of Embedded Systems, real timgggroning Languages, operating systems.
Programming concepts and embedded programmingRou®d Robin, Round Robin with interrupts,
function queue-scheduling architecture, Real tingea@chitecture, selecting architecture. Introductm
RTOS. 12 Hours
UNIT-7&8
Subsystem interfacing with external systems ustrfacing, Serial I/O devices, Parallel port inseds:
Input switches, Key boards and Memory interfacing.
Case study:Embedded velocity PID controller, Pl controller kv PWM actuator. 14Hours
TEXT BOOKS:

4. Embedded Microcomputer systems: Real time interfacig- Valvano, J.W, Cengage

Learning,2" Edition 8" Indian reprint,2009
5. The Art of Designing Embedded systemsGanssle, Jack, Newness
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6. Embedded System, Architecture, Programming and Degh- Raj Kamal ,TMH,?® Edition
2008.

REFERENCE BOOKS:

2. A Unified Hardware/Software Introduction- Frank Vahid/Tony Givargis, Wiley student edition
2002
2. Motorola and Intel Manuals

3Embeded Software PremiefSimon David, Addison Wessly 2000

10EE666 ELECTRICAL ENGINEERING MATERIALS

Subject Code . | 10EE666 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

CONDUCTING MATERIALS: Review of metallic conduction on the basis of fedectron theory.
Fermi-Dirac distribution — variation of conductiyitwith temperature and composition, materials for
electric resistors- general electric propertiesaterial for brushes of electrical machines, lantgnients,
fuses and solder. 6 Hours

UNIT - 2

SEMICONDUCTORS: Mechanism of conduction in semiconductors, densttycarriers in intrinsic
semiconductors, the energy gap, types of semicdotucHall effect, compound semiconductors, basic
ideas of amorphous and organic semiconductors.

Magnetic materials Classification of magnetic materials- origin ofermanent magnetic dipoles,
ferromagnetism, hard and soft magnetic materialagmato materials used in electrical machines,
instruments and relays. 10 Hours

UNIT-3&4

DIELECTRICS: Dielectric, polarization under static fields- dlenic ionic and dipolar polarizations,
behavior of dielectrics in alternating fields, Fastinfluencing dielectric strength and capacit@tenials.
Insulating materials, complex dielectric constalipolar relaxation and dielectric loss.

INSULATING MATERIALS: Inorganic materials (mica, glass, porcelain, assg¢sorganic materials
(paper, rubber, cotton silk fiber, wood, plastiasd ebakelite), resins and varnishes, liquid insukato
(transformer oil) gaseous insulators (air, SF6 @itrdgen) and ageing of insulators. 10 Hours

PART - B

UNIT - 5

MATERIALS FOR SPECIAL APPLICATIONS: Materials for solar cells, fuel cells and battery.
Materials for coatings for enhanced solar thermargy collection and solar selective coatings, Cold
mirror coatings, heat mirror coatings, antireflenticoatings, sintered alloys for breaker and switch
contacts. 6 Hours

UNIT - 6

MODERN TECHNIQUES FOR MATERIALS STUDIES: Optical microscopy, Electron microscopy,
Photo electron spectroscopy, Atomic absorption tspgcopy, magnetic resonance, nuclear magnetic
resonance, electron spin resonance and ferromagestinance. 6 Hours

UNIT -7

Introduction Properties and Application of Piezatie materials, Eletrostrictive materials, Ferr@natic
materials, Magnetostrictive materials, Shape memaligys, Electro archeological fluids, Magneto
archeological fluids, Smart hydrogels. 6 Hours
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UNIT - 8
Ceramics: properties, application to conductors, insulafisapacitors
Plastics: Thermoplastics, rubber, thermostats, properties.
8Hours

TEXT BOOKS:
1.An Introduction to Electrical Engineering- Indulkar C.S. & Thiruvengadam. S,Chand publishers.
2.Materials Science for Electrical and ElectronicEngineers, lan P. Jones, Oxford University
Press,Indian Edition, 2007.
3.Electrical Engineering MaterialsKapoor P L., Khanna Publications.
4.Renewable Energy Sources and Emerging TechnolegiD.P. Kothari, K.C. Singal, Rakesh

Ranjan. PHI, 2008.

REFERENCES:
1.Electrical Properties of Materials L.Solymar, D.Walsh, 8 Indian Edition- Oxford University
Press Seventh Edition.
2.MEMS and MOEMS Technology and Applications,P.Rai-Choudhury (Editor), PHI,2009 .
3. Introduction to Electronic Properties and Materials David Jiles,CRC Pres$“Ediyion.

10EEL 67 DC MACHINES AND SYNCHRONOUS MACHINES
LABORATORY

Subject Code . | 10EEL67 IA Marks | 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

1. Load characteristics of a D.C. shunt and compowmator - i) Short shunt-Cumulative and
Differential (ii) Long shunt-Cumulative and Diffemtial.

2. Load test on a DC motor- determination of speedtterand HP-efficiency characteristics.

3. Swinburne’s Test.

4. Hopkinson's Test.

5. Field’s test on series motors.

6. Retardation test- electrical braking method.

7. Speed control of DC motor by armature voltage adrand flux control.

8. Ward Leonard method of speed control of D.C. motor.

9. Voltage regulation of an alternator by EMF and MMEthod.

10. Voltage regulation of an alternator by ZPF method.

11. Slip test and determination of regulation.

12. Performance of synchronous generator connecteditité bus, under constant power and variable
excitation & vice - versa.

13. V and Inverted V curves of a synchronous motor.
15. Measurement of X X, and X, of a Synchronous generator and calculation afecits for an

LG,LL or LLG fault.

10EEL68 CONTROL SYSTEMS LABORATORY

Subject Code - | 10EEL68 IA Marks |l 25
No. of Practical Hrs./ Week] : | 03 Exam Hours : 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

3. Using MATLAB/SCILAB a) Simulation of a typical send order system and determination of step
response and evaluation of time- domain specibfioati
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b) Evaluation of the effect of additional poles aedoes on time response of second order system

¢) Evaluation of effect of pole location stability

d) Effect of loop gain of a negative feedbagktem on stability

(a) To design a passive RC lead compensating nktieothe given specifications, viz., the maximum
phase lead and the frequency at which it occurd@obtain its frequency response.

(b) To determine experimentally the transfer fumetof the lead compensating network.

(a) To design RC lag compensating network for tlvergspecifications., viz., the maximum phase lag
and the frequency at which it occurs, and to ohtaifrequency response.

(b) To determine experimentally the transferiction of the lag compensating network.

Experiment to draw the frequency response chaistiteof a given lag- lead compensating network.
To study the effect of P, PI, PD and PID controberthe step response of a feedback control system
(using control engineering trainer/process corgimiulator). Verify the same by simulation.

a) Experiment to draw the speed — torque charatitedf a two - phase A.C. servomotor.

b) Experiment to draw speed torque characteritec®.C. servomotor.

To determine experimentally the frequency respaofsa second -order system and evaluation of

frequency domain specifications.
Using MATLAB/SCILAB
a) Simulate a D. C. position control sysi&md obtain its step response
b) To verify the effect of the input wave form, fpgain system type on steady state errors.
c¢) To perform a trade-off study for lead comperngati
d) To design a PI controller and study its effatisteady state error
Using MATLAB/SCILAB

a) To examine the relationships between open-loaguincy response and stability , open loop
frequency and closed loop transient response
b) To study the effect of addition closed loop sad@d zeroes on the closed loop transient response

Using MATLAB/SCILAB

a) Effect of open loop and zeroes on root locugaanm
b) To estimate the effect of open loop gain ontthesient response of closed loop system by using
Root locus

¢) Comparative study of Bode, Nyquist armbRocus with respect to Stability.

11.Experiment to draw to syncro pair charactesstic
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and Syllabus Dated 18 and 17 April 2010

Teaching Hrs / o
Examination
sl | subject Teachi Week
: ubjec Title of the Subject eaching Duration Marks
No. Code Dept. .
Theory | Practical A Theory / Total
(Hrs) Practical
1 | 10EE71 | COmputer Techniquesin | popp | 4 - 3 |25| 100 | 125
Power System Analysis
2 10EE72 | Electrical Power Utilization E&EE 4 - 3 25 100 125
3 10EE73 | High Voltage Engineering| E&EE 4 - 3 25 100 125
4 | 10EE74 | ndustial Drives and EQEE | 4 - 3 25| 100 | 125
Applications
5 | 10EE75X | Elective-ll (Group B) E&EE 4 - 3 25 100 125
6 | 10EE76X| Elective-Ill (Group C) E&EE 4 - 3 25 100 125
7 | 10EEL77| Rely and High Voltage | g - - 3 3 25 | 50 75
Laboratory
8 | 10EEL78 Power System Simulation EQEE ) 3 3 o5 50 75
Laboratory
Total 24 06 24 200 700 900

Elective-1l (Group B)

10EE751 - HVDC Transmission

10EE752 - Programmable Logic Controllers
10EE753 - Artificial Neural Network
10EE754 - Operating System

10EE755 - Digital System with VHDL
10EE756 -Testing and Commissioning of Electricaligment

Electivé-(Group C)

10EE761 - Powest®yn Planning

10EE762 - Computer Cohaif Electrical Drives

10EE763 - Data Structure

BD& - VLSI Circuits and Design
10EE765 - Micro & Smart System Technology

10EE766 - Electromagnetic Compatibility
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10EE71 COMPUTER TECHNIQUES IN POWER SYSTEM

ANALYSIS
Subject Code : | 10EE71 IA Marks ] 25
No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100

PART - A

UNIT -1

NETWORK TOPOLOGY : Introduction, Elementary graph theory — orienggdph, tree, co-tree, basic

cut-sets, basic loops; Incidence matrices — Elemede, Bus incidence, Tree-branch path, Basic eut-s

Augmented cut-set, Basic loop and Augmented loojmitve network — impedance form and admittance
form. 6 Hours

UNIT - 2

NETWORK MATRICES: Introduction, Formation of ¥s by method of inspection (including
transformer off-nominal tap setting) and methodsiofjular transformation (s = A'yA), Formation of
Bus Impedance matrix by step by step building atlgor (without mutual coupling element§) Hours

UNIT-3&4

LOAD FLOW STUDIES: Introduction, Power flow equations, Classificatiaf buses, Operating
constraints, Data for load flow, Gauss-Seidal MdthoAlgorithm and flow chart for PQ and PV buses
(numerical problem for one iteration only), Accelgon of convergence; Newton Raphson’s Method —
Algorithm and flow chart for NR method in polar edmates (numerical problem for one iteration only)
Algorithm for Fast Decoupled load flow method, Caripon of Load Flow Methods. 14 Hours

PART - B

UNIT-5&6

ECONOMIC OPERATION OF POWER SYSTEM: Introduction, Performance curves, Economic
generation scheduling neglecting losses and genmeliatits, Economic generation scheduling including
generator limits and neglecting losses; Iterati@ehhiques; Economic Dispatch including transmission
losses — approximate penalty factor, iterative riegie for solution of economic dispatch with losses
Derivation of transmission loss formula; Optimalheduling for Hydrothermal plants — problem
formulation, solution procedure and algoritht2. Hours

UNIT-7&8

TRANSIENT STABILITY STUDIES: Numerical solution of Swing Equation — Point-byifgamethod,
Modified Euler's method, Runge-Kutta method, Milagiredictor corrector method. Representation of
power system for transient stability studies — logggkesentation, network performance equationsitisal
techniques with flow charts. 14 Hours
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TEXT BOOKS:
3. Computer Methods in Power System AnalysisStag, G. W., and El-Abiad, A. H.- McGraw Hill
International Student Edition. 1968
4. Computer Techniques in Power System Analysj$ai, M. A- TMH, 29 edition, 2006.

REFERENCE BOOKS:
5. Modern Power System AnalysisNagrath, I. J., and Kothari, D. P, TMI¥ Edition, 2003.
6. Advanced Power System Analysis and DynamigcSingh, L. P,
New Age International (P) Ltd, New Delhi, 2001.
7. Computer Aided Power System Operations and AnalysisDhar, R. N, TMH, 1984.
8. Power System AnalysisHaadi Sadat, TMH," Edition, 12" reprint, 2007

10EE72 ELECTRICAL POWER UTILIZATION

Subject Code : | 10EE72 IA Marks ] 25

No. of Lecture Hrs./ Weekl : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

HEATING AND WELDING: Advantages and method§ electric of heating, resistance ovens, induction
heating, dielectric heating, the arc furnace, Imgatf building. Electric welding, resistance ana ar
welding, control devices and welding equipméft.Hours

UNIT - 2

ELECTROLYTIC PROCESS: Fundamental principles, extraction, refining of aletand electroplating.
Factors affecting electro deposition process, psueply for electrolytic process. 6 Hours
UNIT-3&4

ILLUMINATION: Laws of illumination, lighting calculation, factoriighting, flood lighting, street
lighting, different types of lamps-incandescenipfiescent, vapor, CFL and LED lamps and their wiagyki
comparision, Glare and its remedy. 10 Hours

PART - B

UNIT-5,6&7

ELECTRIC TRACTION: Introduction, requirements of an ideal tractiontegss of traction, speed time
curve, tractive effort,co-efficient of adhesionlestion of traction motors, method of speed conteakergy
saving by series parallel control, ac traction pmeént. AC series motor, characteristics, regenerati
braking, linear induction motor and their use. A&ction, diesel electric equipment, trains lightsygtem,
specific energy, factors affecting specific enecggsumption20 Hours

UNIT - 8

INTRODUCTION TO ELECTRIC AND HYBRID VEHICLES: Configuration and performance of
electrical vehicles, traction motor characteristitgactive effort, transmission requirement, vehicl
performance and energy consumption. 6 Hours

TEXT BOOKS:
4. Utilization Of Electric Energy, E Openshaw Taylor, #2mpression,2009,Universities Press.

5. Modern Electric, Hybrid Electric and Fuel Cell Vehicles Mehrdad, Ehsani, Yimin Gao,
Sabastien. E. Gay, Ali Emadi- CRC Press.

REFERENCE BOOKS:
1. A Course in Electrical Power, Soni Gupta and Bhatnhager-Dhanapat Rai & sons.

6. Electrical Power,Dr. S.L.Uppal, Khanna Publications
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10EE73 HIGH VOLTAGE ENGINEERING

Subject Code : | 10EE73 IA Marks ] 25

No. of Lecture Hrs./ Weel] : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

INTRODUCTION: Introduction to HV technology, need for generatinigh voltages in laboratory.

Industrial applications of high voltage, Electrastrecipitation, separation, painting and prigtin
6Hours

UNIT-2&3

BREAKDOWN PHENOMENA: Classification of HV insulating media. Propertiek important HV
insulating media under each category. Gaseousctliglglonization: primary and secondary ionization
processes. Criteria for gaseous insulation breakddased on Townsend’'s theory. Limitations of
Townsend'’s theory. Streamer’s theory breakdownoim mniform fields. Corona discharges. Breakdown in
electro negative gases. Paschen’s law and itsfisigmce. Time lags of Breakdown. Breakdown in solid
dielectrics: Intrinsic Breakdown, avalanche breaikdp thermal breakdown, and electro mechanic
breakdown. Breakdown of liquid dielectrics: Suspmthcparticle theory, electronic Breakdown, cavity
breakdown (bubble’s theory), electro convectiorakdown. 12 Hours

UNIT - 4

GENERATION OF HV AC AND DC VOLTAGE: HV AC-HV transformer; Need for cascade
connection and working of transformers units cotedén cascade. Series resonant circuit- prinagble
operation and advantages. Tesla coil. HV DC- vatdgubler circuit, cock croft- Walton type high tage
DC set. Calculation of high voltage regulationptgpand optimum number of stages for minimum vatag
drop. 8 Hours

Part - B

UNIT - 5

GENERATION OF IMPULSE VOLTAGE AND CURRENT: Introduction to standard lightning and
switching impulse voltages. Analysis of single stdagipulse generator-expression for Output impulse
voltage. Multistage impulse generator working ofrkanpulse. Rating of impulse generator. Components
of multistage impulse generator. Triggering of idgeugenerator by three electrode gap arrangement.
Trigatron gap and oscillograph time sweep circisneration of switching impulse voltage. Generatib
high impulse current. 6 Hours

UNIT - 6

MEASUREMENT OF HIGH VOLTAGES: Electrostatic voltmeter-principle, construction and
limitation. Chubb and Fortescue method for HV AC asierement. Generating voltmeter- Principle,
construction. Series resistance micro ammeter f&f BHC measurements. Standard sphere gap
measurements of HV AC, HV DC, and impulse voltageactors affecting the measurements. Potential
dividers-resistance dividers capacitance dividetigeth RC potential dividers. Measurement of high
impulse currents-Rogogowsky coil and Magnetic Links 10 Hours
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UNIT -7

NON-DESTRUCTIVE INSULATION TESTING TECHNIQUES: Dielectric loss and loss angle
measurements using Schering Bridge, Transformier Aains Bridge. Need for discharge detection and PD
measurements aspects. Factor affecting the diseltegection. Discharge detection methods-straigtit a

balanced methods. 6 Hours

UNIT - 8

HIGH VOLTAGE TESTS ON ELECTRICAL APPARATUS : Definitions of terminologies, tests on
isolators, circuit breakers, cables insulators tamgisformers. 4 Hours

TEXT BOOKS:

4. High Voltage Engineering M.S.Naidu and Kamaraju- 4th Edition, THM, 2008.

5. High Voltage Engineering Fundamentals E.Kuffel and W.S. Zaengl,"2 Edition, Elsevier
Press, 2005.

6. High Voltage Engineering,C.L.Wadhwa, New Age International Private limité®95.

REFERENCE BOOKS:
1.High Voltage Engineering Theory and PracticeMazen Abdel-Salam, Hussein Anis, Ahdab EI-
Morshedy, Roshdy Radwan“ZEdn(Revised & Expanded) Marcel-Dekker Publisheye(®al Indian
Edn.).

10EE74 INDUSTRIAL DRIVES & APPLICATIONS

Subject Code . | 10EE74 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

AN INTRODUCTION TO ELECTRICAL DRIVES & ITS DYNAMICS : Electrical drives.
Advantages of electrical drives. Parts of electrirdves, choice of electrical drives, status ofalw ac
drives, Dynamics of electrical drives, Fundamertizique equation, speed torque conventions and
multiquadrant operation. Equivalent values of drpgrameters, components of low torques, nature and
classification of load torques, calculation of tiraed energy loss in transient operations, steaalte st
stability, load equalization. 9 Hours

UNIT -2

SELECTION OF MOTOR POWER RATING: Thermal model of motor for heating and cooling,
Classes of motor duty, determination of motor igtin 5 Hours
UNIT-3&4

D C MOTOR DRIVES:

(a) Starting braking, transient analysis, single pHa#ig controlled rectifier, control of separatelyated

dc motor, Single-phase half controlled rectifientrol of separately excited dc motor.

(b) Three phase fully controlled rectifier - control separately excited dc motor, three phase half
controlled rectifier - control of separately excditdc motor, multi-quadrant operation of separagxigited

dc motor fed from fully controlled rectifier. Controf dc series motor, chopper controlled dc drives
separately excited dc motor and series motor. 12 Hours
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PART - B

UNIT - 5
INDUCTION MOTOR DRIVES:
Operation with unbalanced source voltage and sipigésing, operation with unbalanced rotor impedsnce
analysis of induction motor fed from non-sinusoidaltage supply, starting braking, transient analys

06 Hours
UNIT - 6
Stator voltage control:
Variable voltage and variable frequency contrajtage source inverter control, closed loop control
current source inverter control, , rotor resistacaetrol, slip power recovery, speed control offénphase
induction motors. 06 Hours
UNIT -7
SYNCHRONOUS MOTOR DRIVES: Operation from fixed frequency supply, synchronaustor
variable speed drives, variable frequency contrbl nwltiple synchronous motors. Self-controlled

synchronous motor drive employing load commutaltgddter inverter. 10 Hours

UNIT - 8

INDUSTRIAL DRIVES : Rolling mill drives, cement mill drives, paperlhdrives and textile mill drives.
4 Hours

TEXT BOOK:

2. Fundamentals of Electrical Drives G.K Dubey , Narosa publishing hous® Edition,2002.

REFERENCE BOOKS:
4. Electrical Drives, N.K De and P.K. Sen- PHI, 2009.

5. AFirst Course On Electric Drives, S.K Pillai-Wiley Eastern Ltd 1990.
6. Power Electronics, Devices, Circuits and IndustrialApplications, V.R. Moorthi, “Oxford
University Press, 2005.

4Electric Motor Drives,Modeling,Analysis and Control, R.Krishnan,PHI,2008
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ELECTIVES-II(GROUPB)

10EE751 HVDC TRANSMISSION

Subject Code | 10EE751 IA Marks ] 25

No. of Lecture Hrs./ Weeld : | 04 Exam Hours | 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT-1&2
GENERAL ASPECTS OF DC TRANSMISSION AND COMPARISON OF IT WITH AC
TRANSMISSION: Historical sketch, constitution of EHV AC and Di6ks, Limitations and Advantages

of AC and DC Transmission 12 Hours
UNIT-3&4
CONVERTER CIRCUITS: Valve Characteristics, Properties of convertecuits, assumptions, single
phase, three phase converters, choice of besitsifou HV DC circuits. 12 Hours
PART - B
UNIT - 5

ANALYSIS OF THE BRIDGE CONVERTER: Analysis with grid control but no over lap, Analysvith

grid control and with over lap less than 60 degalksis with overlap greater than 60 deg, complete
characteristics of rectifier, Inversion. 10 Hours

UNIT-6&7

CONTROL OF HVDC CONVERTERS AND SYSTEMS: grid control, basic means of control, power
reversal, limitations of manual control, constamtrent versus constant voltage, desired featubfrol,
actual control characteristics, constant -minimuignition —angle control, constant —current control,
constant —extinction —angle control, stability ohtrol. 10 Hours

UNIT - 8
PROTECTION: Introduction, DC reactor, voltage oscillations aradve dampers, current oscillations and
anode dampers, DC line oscillations and line damyp#ear line faults and reenergizing the lin8.Hours

TEXT BOOKS:

5. Direct current Transmission, EW Kimbark,
6. Power system stability and controlPrabha KundurTMH, 9" reprint, 2007.

7. High Voltage Power Transmission:The HVYDC OptionsJos Arrillaga, Y.H.Liu and Mevelle R
Watson, Wiley Interscience.

8. High Voltage D.C.Power Transmission Systenk.R.Padiyar,New Age International Publishers
Ltd.
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10EE752 PROGRAMMABLE LOGIC CONTROLLERS

Subject Code - | 10EE752 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |[:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUTION: Introduction to Programmable logic controller (BlL.€ole in automation (SCADA),
advantages and disadvantages, hardware, intertatesture, sourcing and sinking, characteristic§#@
devices, list of input and output devices, examplegpplications. I/O processing, input/output sngignal
conditioning, remote connections, networks, pracgsimputs 1/0 addresses. 7 Hours

UNIT - 2
ROGRAMMING: Ladder programming- ladder diagrams, logic funwiolatching, multiple outputs,
entering programs, functional blocks, programmaergas like location of stop and emergency switches

8 Hours
UNIT-3&4
PROGRAMMING LANGUAGES: Instruction list, sequential functions charts &ustured text, jump
and call subroutines 10 Hours

PART - B

UNIT - 5
INTERNAL RELAYS: ladder programmes, battery- backed relays, osteot operation, set and reset,
master control relay. 5 Hours
UNIT-6&7
Timers and counters: Types of timers, programmimgts, ON and OFF- delay timers, pulse timérens
of counter, programming, up and down counters, isméth counters, sequencer. 12 Hours
UNIT - 8
Shift register and data handling: shift registtadder programs, registers and bits, data handdintymetic
functions, temperature control and bottle packipgliaations. 10 Hours

Note: Programming is to be with reference to only ddlthish PLC

TEXT BOOKS:
3. Programmable Logic controllers\W Bolton, 8" edition, Elsevier- newness, 2009.
4. Programmable logic controllers- principles and applications”-John W Webb, Ronald A Reis,
Pearson education™®dition, 2° impression, 2007.

REFERENCE BOOKS:
3. Programmable Controller Theory and Applications,L. A Bryan, E. A Bryan, An industrial text
company publication, 2nd edition, 1997.

4. Programmable Controllers, An Engineers GuideE. A Paar, newness2dition, 2003.
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10EE753 ARTIFICIAL NEURAL NETWORK

Subject Code . | 10EE753 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours | :| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : [ 100

PART - A

UNIT -1
Introduction, history, structure and function afgle neuron, neural net architectures, neural legruise
of neural networks. 7 Hours
UNIT - 2
Supervised learning, single layer networks, peroggt linear separability, perceptron training aikhon,
guarantees of success, modifications. 6 Hours
UNIT - 3
Multiclass networks-I, multilevel discriminationabk propagation, setting parameter values, thealeti
results. 6 Hours
UNIT - 4

Accelerating learning process, application, Madakdaptive multilayer network®.Hours

PART - B
UNIT - 5
Prediction networks, radial basis functions, polyna networks, regularization, unsupervised leagnin
winner-take-all networks. 7 Hours
UNIT - 6
Learning vector quantizing, counter propagationwoeks, adaptive resonance theorem, toplogically
organized networks, distance based learning, retogn 6 Hours
UNIT -7
Associative models, Hop Field networks, brain stegvorks, Boltzmann machines, hetero associations.
7 Hours
UNIT - 8
Optimization using Hopfiled networks, simulated aaling, random search, evolutionary computation.
6 Hours
TEXT BOOKS:

3. Elements Of Artificial Neural Networks -Kishan Mehrotra, C. K. Mohan, Sanjay Ranka,
Penram, 1997
4. Artificial Neural Networks - R, Schalkoff, McGraw Hill, 1997.
REFERENCE BOOKS:
1.Neural Network Design Hagan, Demuth and Beale CengaffeEriition

2.Introduction To Atrtificial Neural Systems- J. Zurada, Jaico, 2003
3.Neural Networks Haykins, PHI, 1999.
4. Artificial Neural Networks, B.Yegnanarayana ,PHI,2009 Edition.
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10EE754 OPERATING SYSTEM

Subject Code - | 10EE754 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART- A

UNIT -1

INTRODUCTION TO OPERATING SYSTEM, SYSTEM STRUCTURES: What operating system

do; Computer System organization; Computer Systefmtacture; Operating System structure; Operating
System operations; Process management; Memory reareay; Storage management; Protection and
security; Distributed system; Special purpose sgsteComputing environments. Operating System
Services; User - Operating System interface; Systag; Types of system calls; System programs;
Operating System design and implementation; Opgra&lstem structure; Virtual machines; Operating
System generation; System boot. 6 Hours

UNIT - 2

Process ManagementProcess concept; Process scheduling; Operatiopsogrsses; Inter-process
communication. Multi-Threaded Programming: Overvi®ultithreading models; Thread Libraries;
Threading issues. Process Scheduling: Basic casic@pheduling criteria; Scheduling algorithms;

Multiple-Processor scheduling; Thread scheduling.7 Hours

UNIT - 3
PROCESS SYNCHRONIZATION: Synchronization: The Critical section problem; Pst@’s solution;
Synchronization hardware; Semaphores; Classicalgms of synchronization; Monitors. 7 Hours
UNIT - 4

DEADLOCKS: Deadlocks: System model; Deadlock characterizatethods for handling deadlocks;

Deadlock prevention; Deadlock avoidance; Deadlagkction and recovery from deadlock. Hours
PART — B

UNIT - 5

MEMORY MANAGEMENT: Memory Management Strategies: Background; Swap@oegtiguous

memory allocation; Paging; Structure of page taBegmentation. Virtual Memory Management:

Background; Demand paging; Copy-on-write; Pagea@phent; Allocation of frames; Thrashinddours

UNIT - 6

FILE SYSTEM, IMPLEMENTATION OF FILE SYSTEM: File System: File concept; Access

methods; Directory structure; File system mountifite sharing; Protection. Implementing File System

File system structure; File system implementatidinectory implementation; Allocation methods; Free

space management. 7 Hours

UNIT -7

SECONDARY STORAGE STRUCTURES, PROTECTION: Mass storage structures; Disk structure;

Disk attachment; Disk scheduling; Disk managem8&ntap space management. Protection: Goals of

protection, Principles of protection, Domain of {gtion, Access matrix, Implementation of accestima

Access control, Revocation of access rights, CéipaBiased systems. 6 Hours

UNIT - 8

CASE STUDY: THE LINUX OPERATING SYSTEM: Linux history; Design principles; Kernel

modules; Process management; Scheduling; Memorageament; File systems, Input and output; Inter-

process communication. 6 Hours
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TEXT BOOK:
1. Operating System Principles -Abraham Silberschatz, Peter Baer Galvin, Greg Gagne

Wiley, 8" Edition, 2009.

REFERENCE BOOKS:
1. Operating Systems: A Concept Based Approach D.M Dhamdhere, TMH, ri2 Edition,2006.
2. Operating SystemsP.C.P. Bhatt, PHI,"2Edition, 2008.

3. Operating Systemdarvey M Deital,Pearson Education? Eition.

10EE755 DIGITAL SYSTEM DESIGN WITH VHDL

Subject Code | 10EE755 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours : 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUCTION: VHDL description of combinational networks, Modwgi flip-flops using VHDL,
VHDL models for a multiplexer, Compilation and silaion of VHDL code, Modeling a sequential
machine, Variables, Signals and constants, Arrdig)L operators, VHDL functions, VHDL procedures,
Packages and libraries, VHDL model for a counter. 10 Hours

UNIT - 2

DESIGNING WITH PROGRAMMABLE LOGIC DEVICES : Read-only memories, Programmable
logic arrays (PLAs), Programmable array logic (PALSther sequential programmable logic devices
(PLDs), Design of a keypad scanner. 5 Hours

UNIT - 3

DESIGN OF NETWORKS FOR ARITHMETIC OPERATIONS: Design of a serial adder with
accumulator, State graphs for control networks,i@@esf a binary multiplier, Multiplication of sigmke
binary numbers, Design of a binary divider. 5 Hours

UNIT - 4

DIGITAL DESIGN WITH SM CHARTS : State machine charts, Derivation of SM chartglRation of
SM charts. Implementation of the dice game, Altéuea realization for SM charts using
microprogramming, Linked state machines. 6 Hours

PART - B

UNIT - 5

DESIGNING WITH PROGRAMMABLE GATE ARRAYS AND COMPLEX PROGRAMMABLE
LOGIC DEVICES : Xilinx 3000 series FPGAs, Designing with FPGAS§link 4000 series FPGAS, using
a one-hot state assignment, Altera complex prograinteriogic devices (CPLDs), Altera FELX 10K series
COLDs.

6 Hours
UNIT - 6
FLOATING-POINT ARITHMETIC : Representation of floating-point numbers, Flogdgoint
multiplication, Other floating-point operations. 6 Hours
UNIT -7

ADDITIONAL TOPICS IN VHDL : Attributes, Transport and Inertial delays, Operabverloading,
Multivalued logic and signal resolution, IEEE-11&fandard logic, Generics, Generate statements,
Synthesis of VHDL code, Synthesis examples, Fiteb EEXTIO. 7 Hours
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UNIT - 8

VHDL MODELS FOR MEMORIES AND BUSES: Static RAM, A simplified 486 bus model,
interfacing memory to a microprocessor bus. 7 Hours

TEXT BOOKS:

3. Digital Systems Design Using VHDLCharles H. Roth. Jr, Cengage, 2010.
4. Digital Electronics And Design With VHDL, A. Pedroni, Volnet, Elsevier, 1st edition, 2008

REFERENCE BOOKS:
4. Fundamentals of Digital Logic with VHDL DesignStephen Brwon & Zvonko Vranesic,
TMH,2" Edition 2006
5. Digital Fundamentals using VHDL Floyd, Pearson Education, 2003,
6. VHDL Primer , J. Bhaskar , PHI, 2009.

10EE756 TESTING AND COMMISSIONING OF ELECTRICAL

EQUIPMENT
Subject Code | 10EE756 IA Marks ] 25
No. of Lecture Hrs./ Weel : | 04 Exam Hours ;| 03
Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A
UNIT-1&2
TRANSFORMERS:

a. Specifications:Power and distribution transformers as per BISddets.

b. Installation: Location, site, selection, foundation details €likolts size, their number, etc), code of
practice for terminal plates, polarity & phase samwe, oil tanks, drying of windings and general
inspection.

5 Hours

c. Commissioning testsFollowing tests as per national & Internationahritards, volt ratio test, earth
resistance, oil strength, Bucholz & other relagg thanging gear, fans & pumps, insulation tespuise
test, polarizing index, load & temperature risé.tes

7 Hours

d. Specific Tests:Determination of performance curves like efficignegulation etc, and determination
of mechanical stress under normal &abnormal cooratti
3 Hours

UNIT-3&4
SYNCHRONOUS MACHINES:
a. Specifications:As per BIS standards.

b. Installation: Physical inspection, foundation details, alignmseekcitation systems, cooling and control
gear, drying out.

c. Commissioning Testsinsulation, Resistance measurement of armaturel& windings, waveform &
telephone interference tests, line charging capacd.
4 Hours

d. Performance tests:Various tests to estimate the performance of gdoeroperations, slip test,
maximum lagging current, maximum reluctance povests, sudden short circuit tests, transient & sub
transient parameters, measurements of sequenceams, capacitive reactance, and separations#dps
temperature rise test, and retardation tests.

6 Hours
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e. Factory tests:Gap length, magnetic eccentricity, balancing vibres, bearing performance.

2 Hours
PART - B
UNIT-5,6&7
INDUCTION MOTORS:
a. Specificationsfor different types of motors, Duty, I.P. protecti
2 Hours

b. Installation: Location of the motors (including the foundatidetails) & its control apparatus, shaft &
alignment for various coupling, fitting of pullegscoupling, drying of windings.
4 Hours

c. Commissioning Test:Mechanical tests for alignment, air gap symmetsts for bearings, vibrations &
balancing.
5 Hours

Electrical Tests: Insulation test, earth resistance, high voltagé t&arting up, failure to speed up to take
the load, type of test, routine test, factory tesd site test (in accordance with ISI code

4 Hours
d. Specific TestsPerformance & temperature raise tests, straylmegks, shaft alignment, and re-rating &
special duty capability.

4 Hours

UNIT - 8
SWITCH GEAR & PROTECTIVE DEVICES: Standards, types, specification, installation,
commissioning tests, maintenance schedule, typeudirre tests.

6 Hours

TEXT BOOKS:
3. Testing & Commissioning Of Electrical Equipment S. Rao,Khanna Publishers,2004
4. Testing & Commissioning Of Electrical Equipment -B .V. S. Rao, Media Promoters and
Publication Pvt., Ltd.

REFERENCE BOOKS:
4. Relevant Bureau of Indian Standards
5. A Handbook on Operation and Maintenance of Transfomers-H. N. S. Gowda, Published by
H. N. S. Gowda,2006
6. Handbook of SwitchGearsBHEL, TMH,2005.
4 Jand P Transformer BookElsevier Publication.
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ELECTIVES-II (GROUPC)
10EE761 POWER SYSTEMPLANNING

Subject Code - | 10EE761 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |[:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1
INTRODUCTION OF POWER PLANNING , National and regional planning, structure of powe
system, planning tools, electricity regulation, ddarecasting, forecasting techniques, modelihgours

UNIT-2&3

GENERATION PLANNING , Integrated power generation, co-generation /icagower, power pooling
and power trading, transmission & distribution pliny, power system economics, power sector finance,
financial planning, private participation, ruragetrification investment, concept of rational teif

10 Hours
UNIT - 4
COMPUTER AIDED PLANNING: Wheeling, environmental effects, green house gftechnological
impacts, insulation co-ordination, reactive compagios. 8 Hours
PART - B
UNIT-5&6

POWER SUPPLY RELIABILITY , reliability planning, system operation planningad management,
load prediction, reactive power balance, online @ovilow studies, test estimation, computerized
management. Power system simulator 10 Hours

UNIT-7&8

Optimal Power system expansion planning, formutatid least cost optimization problem incorporating
the capital, operating and maintenance cost of idatel plants of different types (thermal hydro macl
non conventional etc), Optimization techniquessiaution by programmindgl6 Hours

TEXT BOOK:
1. Electrical Power System PlanningA.S.Pabla, Macmillan India Ltd, 1998
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10EE762 COMPUTER CONTROL OF ELECTRICAL DRIVES

Subject Code . | 10EE762 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

REVIEW OF MICRO CONTROLLERS IN INDUSTRIAL DRIVES SY STEM: Typical Micro
controller's 8 bit 16 bit (only block diagram) Digl Data Acquisition system, voltage sensors, cuirre
sensors, frequency sensors and speed sensgfddours

UNIT - 2

EVOLUTION OF POWER ELECTRONICS IN DRIVES: Power semiconductors devices used for
drives control, GTO, BJT, power MOSFET, IGBT, MCmdalGCT structures, Ratings, comparison and
their applications. Block diagram of power integdtircuit for D C motor drives4Hours

UNIT - 3
A C MACHINE DRIVES: general classification and National Electrical Mtatturer Association
(NEMA) classification, Speed control of Inductionotars with variable voltage constant frequency,
constant voltage variable frequency, (v/f) constp#ration, drive operating regions. Variable statorent
operation. Effect of Harmonics. 9 Hours
UNIT - 4
SYNCHRONOUS MACHINE DRIVES: Wound field machine, comparison of Induction arend field
synchronous machines, Torque angle characterisficalient pole synchronous machines, synchronous
reluctance permanent magnet synchronous machifmdg)($ariable reluctance machines (VRM).

8 Hours

PART - B

UNIT - 5

PHASE CONTROLLED CONVERTERS: Converter controls, Linear firing angle controbsime wave
crossing control, phase locked Oscillator pringifi#ectrro magnetic Interference (EMI) and line pow
quality problems, cyclo converters, voltage fed weoters, Rectifiers, Current fed converters.
7 Hours

UNIT - 6

PRINCIPLES OF SLIP POWER RECOVERY SCHEMES: Static Kramer's drive system, block
schematic diagram, phasor diagram and limitatid®tsitic Scherbins scheme system using D.C link
converters with cyclo converter modes of operationndified Scherbins Drive for variable source, ¢ans
frequency (VSCF) generation. 6 Hours

UNIT -7

PRINCIPLE OF VECTOR CONTROL OF A C DRIVES: Phasor diagram, digital Implementation
block diagram, Flux vector estimation, indirect ta@ccontrol block diagram with open loop flux cauitr
synchronous motor control with compensation. 6 Hours

UNIT - 8

EXPERT SYSTEM APPLICATION TO DRIVES (ONLY BLOCK DIA GRAM): Expert system shell,
Design methodology, ES based P-I tuning of veatoitrolled drives system, Fuzzy logic control foeed
controller in vector control drives,structure otfy control in feedback system. 8 Hours

TEXT BOOKS:
1. Power Electronics & Motor Drives,Bimal Bose, Elsevier 2006
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2. Modern Power Electronics & DrivesBimal K. Bose, Pearson Education 2003.

REFERENCE BOOK:
1. Advanced Microprocessor and Interfacing,Badri Ram, TMH, i' Edition.

10EE763 DATA STRUCTURES

Subject Code : | 10EE763 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours | :| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : [ 100

PART A
UNIT -1
Design and Analysis of Algorithms From problems to programs, Data Structures arstrAbt Data
types. 04 Hours

UNIT - 2

Basic Data Type and TreesData types List, Implementation of lists, staCkseues, Mappings, Stacks

and recursive procedures. Basic terminology, AD&€eT¥ Implementation of trees, Binary trees.
10 Hours

UNIT -3

Basic Operation on SetsIntroduction to sets an ADT with union interseatiand difference, A Bit-vector
implantation sets, A linked list implementationsséthe dictionary, simple dictionary implementation
the Hash table data structures, Estimating theieffcy of functions, Implementation of the mapping
ADT, Priority Queues, Implementation of priorityepues.06 Hours

UNIT -4

Directed Graphs Basic Definitions, Representation for directedpirs, the single source short path
problems, Traversals of Directed Graphs, Directezy@ic graphs, strong componen®$. Hours

PART B
UNIT -5
Sorting: The internal sorting model, simple sorting schersck sort Heapsort, Binsorting.
06 Hours.
UNIT - 6

Algorithm analysis Techniques Efficiency of algorithms, analysis of receive grams solving
Recurrence Equations, A general solution for gdailass of Recurrenceé36 Hours

UNIT -7

Algorithm Design Techniques Divide and conquer algorithms, Dynamic prograngni@reedy
Algorithms, Back tracking, local search algorithid8.Hours.

UNIT - 8
Data structures and Algorithm for external storage: A model of external computation, External
sorting, sorting information in files, external sgaTrees08 Hours

Text Book:
1.Data Structures and Algorithms Alfred Aho, John E. Hopcroft and Jeffery D Ullam#&earson
Education.
Reference Books:
3. Introduction to Data structures and Algorithms with C+ by Gleen. W.Rowe, PHI Publications.
4. Data structures using C & C++,Langsam, Angenstein, Tenenbaum ,Pearstredition,.
3. Data Structures and Algorithm Analysis in C,Weiss Mark Allen, Pearson
Education™ Edition.
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10EE764 VLSI CIRCUITS AND DESIGN

Subject Code - | 10EE764 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours ;| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT -1

A REVIEW OF MICROELECTRONICS AND AN INTRODUCTION TO MOS TECHNOLOGY:
Introduction to integrated circuit technology. rduction, VLSI technologies, MOS transistors, faation,
thermal aspects, production of E-beam masks. 6 Hours

UNIT - 2

BASIC ELECTRICAL PROPERTIES OF MOS AND BICMOS CIRCU IT: Drain to source currenggl
versus Vs relationships-BICMOS latch up susceptibility. M@@nsistor characteristics, figure of merit,
pass transistor NMOS and COMS inverters, circuitletolatch up in CMOS circuits. 8 Hours

UNIT - 3

MOS AND BICMOS CIRCUIT DESIGN PROCESSES: MOS layers, stick diagrams, design, symbolic

diagrams. 8 Hours
UNIT - 4
BASIC CIRCUIT CONCEPTS: Sheet resistance, capacitance layer inverter slelalying capacitance,
choice of layers. 6 Hours
PART - B

UNIT - 5
SCALING OF MOS CIRCUITS: Scaling model and scaling factors- Limitations ttueurrent density.

8 Hours
UNIT - 6
SUBSYSTEM DESIGN AND LAYOUT: Architectural issues, systems considerations. Ekesnpf
structural design, clocked sequential circuits. 8 Hours
UNIT -7
SUBSYSTEM DESIGN PROCESSES: @neral considerations, illustration of design pssce
observations. 4 Hours
UNIT - 8
ILLUSTRATION OF THE DESIGN PROCESS: Observation on the design process, Regularity Desig
of an ALU subsystem. Design of 4-bit adder, implatagon of ALU functions. 4 Hours
TEXT BOOKS:

5. Basic VLSI Design,Douglas Pucknell &EshragiaRHlI, 3" Edition, 2009.

6. Fundamentals of Modern VLSI Devicesyuan Taun Tak H Ning Cambridge Press, South Asia
Edition 2003,

7. ModernVLSI Design, Wayne wolf, Pearson Education Inc. 3rd edition,200

8. Introduction to CMOS VLSI Design-A Circuits and Systems PerspectiveNeil Weste,Pearson
Education.% Edition.
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10EE765 MICRO AND SMART SYSTEM TECHNOLOGY

Subject Code . | 10EE765 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours |[:| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUCTION TO MICRO AND SMART SYSTEMS:

a) What are smart-material systems? Evolution arsmaterials, structures and systems. Componéats o
smart system. Application areas. Commercial praduct

b) What are microsystems? Feynman’s vision. Micrdmireed transducers. Evolution of micro-
manufacturing. Multi-disciplinary aspects. Applicats areas. Commercial produstsiours

UNIT - 2

MICRO AND SMART DEVICES AND SYSTEMS: PRINCIPLES AND MATERIALS:

a) Definitions and salient features of sensorsjaiots, and systems.

b) Sensors: silicon capacitive accelerometer, pieg@stive pressure sensor, blood analyzer,
conductometric gas sensor, fiber-optic gyroscopksamface-acoustic-wave based wireless strain senso
¢) Actuators: silicon micro-mirror arrays, piezeetic based inkjet print-head, electrostatic cairige
and micromotor, magnetic micro relay, shape-menadigy based actuator, electro-thermal actuator

d) Systems: micro gas turbine, portable clinicallgrer, active noise control in a helicopter

cabin. 8 Hours

UNIT - 3

MICROMANUFACTURING AND MATERIAL PROCESSING:

a) Silicon wafer processing, lithography, thin-fileposition, etching (wet and dry), wafer-bondiagd
metallization.

b) Silicon micromachining: surface, bulk, moulditgnding based process flows.

¢) Thick-film processing:

d) Smart material processing:

e) Processing of other materials: ceramics, polgraad metals

f) Emerging trends 7 Hours

UNIT - 4

MODELING:

a) Scaling issues.

b) Elastic deformation and stress analysis of beant plates. Residual stresses and stress gradients
Thermal loading. Heat transfer issues. Basic flisdses.

c) Electrostatics. Coupled electromechanics. Ebacagnetic actuation. Capillary electro-phoresis.
Piezoresistive modeling. Piezoelectric modelingghktostrictive actuators. 6 Hours

PART - B

UNIT -5

COMPUTER-AIDED SIMULATION AND DESIGN:

Background to the finite element element methodipged-domain simulations using Matlab. Commercial
software. 8 Hours

UNIT - 6

ELECTRONICS, CIRCUITS AND CONTROL:

Carrier concentrations, semiconductor diodes, istors, MOSFET amplifiers, operational amplifiers.
Basic Op-Amp circuits. Charge-measuring circuitsaiples from microsystems. Transfer function, state
space modeling, stability, PID controllers, and eloorder reduction. Examples from smart systems and
micromachined accelerometer or a thermal cycler. 8 Hours
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UNIT -7
INTEGRATION AND PACKAGING OF MICROELECTRO MECHANICA L SYSTEMS:
Integration of microelectronics and micro devicésnafer and chip levels. Microelectronic packaging:
wire and ball bonding, flip-chip. Low-temperatureficed-ceramic (LTCC) multi-chip-module technology.
Microsystem packaging examples. 6 Hours
UNIT - 8
CASE STUDIES: BEL pressure sensor, thermal cycler for DNA amgdifion, and active vibration
control of a beam.

4 Hours

PART - C

UNIT -9
Mini-projects and class-demonstrations (not for Exanination)
9 Hours

a) CAD lab (coupled field simulation of electrostaglastic actuation with fluid effect)
b) BEL pressure sensor

¢) Thermal-cycler for PCR

d) Active control of a cantilever beam

TEXT BOOKS AND A CD-SUPPLEMENT:
2. MEMS & Microsystems: Design and Manufacture, Tai-Ran Hsu, TMH, 3Edition.

REFERENCE BOOKS:

4. Animations of working principles, process flows apibcessing techniques, A CD-supplement
with Matlab codes, photographs and movie clipsrotpssing machinery and working devices.

5. Laboratory hardware kits for (i) BEL pressure sensor, (ii) thermal-cycler aiigl &ctive control
of a cantilever beam.

3 Microsystems Design, S. D. Senturia, 2001, Kluwer Academic PublisheBaston, USA.

ISBN 0-7923-7246-8.

4 Analysis and Design Principles of MEMS DeviceMinhang Bao, Elsevier, Amsterdam, The

Netherlands, ISBN 0-444-51616-6.
5. Design and Development Methodologiedmart Material Systems and MEMS V. Varadan, K.

J. Vinoy, S. Gopalakrishnan, Wiley.

6. MEMS- Nitaigour Premchand Mahalik, TMH 2007
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10EE766 ELECTROMAGNETIC COMPATIBILITY

Subject Code - | 10EE766 IA Marks ] 25

No. of Lecture Hrs./ Weel : | 04 Exam Hours ;| 03

Total No. of Lecture Hrs. | : | 52 Exam Marks | : | 100
PART - A

UNIT - 1

INTRODUCTION: Designing of electromagnetic compatibility, EMC wuégtion, typical noise path, and
use of network theory, method of noise couplingsaellaneous noise sources, and method of elimmatin
interference. 8 Hours

UNIT-2&3

CABLING: Capacitive coupling, effect of shield anagnetic coupling, mutual inductance calculations,
magnetic coupling between shield and inner condustielding to prevent magnetic radiation, shiejda
receptor against magnetic fields, shield transfapddance, experimental data, example of selective
shielding, co-axial cable versus shielded twistedl praided shields, effect of pig tails, ribborblea
electrically long cables. 10 Hours

UNIT - 4

GROUNDING: Safety grounds, signal grounds, single point grosystems, hybrid grounds, multipoint
ground systems, functional ground layout, practloaf frequency grounding, hardware grounds, single
ground reference for a circuit amplifier shieldspugnding of cable shields, ground loops, low fretwe
analysis of common mode choke, high frequency aiglyf common mode choke, differential amplifiers,
shields grounding at high frequencies, guard shigldarded meters. 10 Hours

PART - B

UNIT - 5

BALANCING AND FILTERING: Balancing, power supply decoupling, decouplingefdt amplifier
decoupling driving capacitive loads, high frequerfdiering, system bandwidth, and modulation and
coding. 8 Hours

UNIT-6&7

SHIELDING: Near field and far fields, characteristic and warngedance’s shielding effectiveness,
absorption loss, reflection loss, composite absmmpand reflection loss, summary of shielding egumst
shielding with magnetic material, experimental ¢agpertures, wave guide below cutoff, conductive
gaskets, conductive windows, conductive coatingsitg resonance, brooding of shields. 10 Hours

UNIT - 8

ELECTROSTATIC DISCHARGE: State generation, human body model, static disehaagd ESD
protection in equipment design, software and ESidegution, ESD versus EMC. 6 Hours

TEXT BOOK:

1. Noise reduction techniques in electronic systemsienry W. Ott, John Wiley"™ edition, 1988
6. Engineering Electromagnetic Compatibility: Principles, Measurements &

TechnologiesV. Prasad Kodali, S. Chand & Co. Ltd. Delhi, 2000

REFERENCE BOOKS:
1. Electromagnetics Explained — A Hand Book For Wieless/Rf,Emc And High Speed Electronoics.
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10EEL77 Relay and High Voltage Laboratory

Subject Code . | 10EEL77 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

(Total 12 experiments are to be conducted by chaog at least 03 experiments from part A, 02 each
from part-B and C and 05 from part-D)

PART - A

1. Over current relay

(a) IDMT non-directional characteristics

(b) Directional features

(c) IDMT directional
2. IDMT characteristics of over voltage or under vgitaelay.(solid state or electromechanical type
3. (a) To determine 50% probability flashover voltdgeair insulation subjected to impulse voltage.
(b) Generation of standard lightning impulse vodtagd to determine efficiency and energy of impulse
generator.
Operating characteristics of over voltage or unadtage relay. (Solid state or electromechanicaé}y
Operation of negative sequence relay.
Bias characteristics of differential relay.
Current-time characteristics of fuse.

ook

PART - B

Operating characteristics of microprocesssetignumeric) over —current relay.
Operating characteristics of microprocesssetignumeric) distance relay.
Operating characteristics of microprocessseldignumeric) over/under voltage relay.

PART - C
Generator protection —Merz-Price- protectionesne.
Feeder protection scheme-fault studies.
Motor protection scheme-fault studies.

wn e

wnh e

PART -D

Lo

Spark over characteristics of air insulatgubjected to high voltage AC with spark over ag#
corrected to STP.
Spark over characteristics of air insulation sutg@cto high voltage AC, with spark over voltage
corrected to STP for uniform and non-uniform fielshfiguration.
Spark over characteristics of air insulation sutgd¢o high voltage DC
Measurement of HVAC and HVDC using standard spheres
Breakdown strength of transformer oil using oiltites unit.
Field mapping using electrolytic tank foryaone-model cable/capacitor/transmission line/esph
gap models.

N

o Ul hw
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10EEL78 Power System Simulation Laboratory

Subject Code : | 10EEL78 IA Marks ] 25
No. of Practical Hrs./ Week]| : | 03 Exam Hours |:| 03
Total No. of Practical Hrs. | : | 42 Exam Marks | :| 50

Power system simulation using MATLAB/ C or C ++ i/fb /octave

2.

2.
3.

a) Y Bus formation for power systems with and withenutual coupling, by singular transformation
and inspection method.

b) Determination of bus currents, bus power ane lilow for a specified system voltage (Bus)
Profile

Formation of Z-bus(without mutual coupling)ngiZ-bus building Algorithm .

ABCD parameters: Formation for symmetrig¢T configuration. Verification of AD-BC=1
Determination of efficiency and regulation

4. Determination of power angle diagrams, reluctanpower, excitation, emf and regulation foresali

and non-salient pole synchronous machines,.

5 To obtain swing curve and to determine critidahdng time and regulation for a single machine

6.
7.
8

9.

connected to infinity bus through a pair of itlead transmission lines under 3-phase fault on afne
the lines for variation of inertia constant/lin@rpmeters /fault location/clearing time/pre-fault
electrical output.

Formation of Jacobian for a system not excepdibuses (no PV buses) in polar coordinates

Write a program to perform load using Gaussde&enethod (only p g bus)

To determine fault currents and voltages inirgls transmission line system with star-delta
transformers at a specified location for LG, LLG.

Load flow analysis using Gauss Siedel methdgl method, Fast decoupled method for both pg and pv
buses.

10. Optimal Generation Scheduling for Thermal poplants.
Note: Questions 1-7: Simulation Experiments using MABI& or C++/Scilab/Octave
Questions 8-10: Use suitable standard softwaregugck

*kkkkkkkkhkkk
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10EE81 ELECTRICAL DESIGN, ESTIMATING AND COSTING

Subject Code :| 10EE81 IA Marks il 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A

UNIT: 1

GENERAL PRINCIPLES OF ESTIMATION: Introduction to estimation & costing, Electrical
Schedule, Catalogues, Market Survey and sourcetggle Recording of estimates, Determination of
required quantity of material, Labor conditions t&enination of cost material and labour, Contingesic
Overhead charges, Profit, Purchase system, Puremagery and selection of appropriate purchase mode
Comparative statement, Purchase orders, PaymdiltsofTender form, General idea about IE rule,idmd
Electricity Act and major applicable I.E rule§Hours

UNIT: 2

RESIDENTIAL BUILDING ELECTRIFICATION:  General rules guidelines for wiring of residential
installation and positioning of equipments, Pritegpof circuit design in lighting and power cirqyit
Procedures for designing the circuits and decidiregnumber of circuits, Method of drawing singleeli
diagram, Selection of type of wiring and ratingwifes and cables, Load calculations and selecticize

of conductor, Selection of rating of main switckstdbution board, protective switchgear ELCB an@®/
and wiring accessories, Earthing of residentiaditation, Sequence to be followed for preparintneste,
Preparation of detailed estimates and costingsfleatial installation. 7Hours

UNIT:3

ELECTRIFICATION OF COMMERCIAL INSTALLATION : Concept of commercial installation,
Differentiate between electrification of residehtad commercial installation, Fundamental consitiens

for planning of an electrical installation systemn €ommercial building, Design considerations efcélical
installation system for commercial building, Loaalaulation and selection of size of service conpect
and nature of supply, Deciding the size of the esblusbar and bus bar chambers, Mounting arrangemen
and positioning of switchboards, distribution b&ardain switch etc, Earthing of the electrical itlateon,
Selection of type wire, wiring system and layowtg8ence to be followed to prepare estimate, Prépara
of detailed estimate and costing of commerciakiltetion. 7Hours

UNIT: 4

SERVICE CONNECTION, INSPECTION AND TESTING OF INST ALLATION: Concept of service
connection, Types of service connection and thestures, Method of installation of service conrwtti
Estimates of under ground and overhead serviceemtioms, Inspection of internal wiring installatggn
Inspection of new installations, Testing of instifins, Testing of wiring installations, Reason éxcess
recording of energy consumption by energy meter.6Hours

PART- B
UNIT: 5
ELECTRICAL INSTALLATION FOR POWER CIRCUITS: Introduction, Important considerations
regarding motor installation wiring, Determinatiafi input power, Determination of input current to
motors, Determination of rating of cables, detewtiom of rating of fuse, Determination of size afr@dit,
distribution Board main switch and starter 6Hours
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UNIT:6 and 7

DESIGN AND ESTIMATION OF OVERHEAD TRANSMISSION & D ISTRIBUTION LINES:
Introduction, Typical AC electrical power systemaid components of overhead lines, Line supports,
Factors governing height of pole, Conductor malkgriBetermination of size of conductor for overhead
transmission line, Cross arms, Pole brackets aamdps, Guys and Stays, Conductors configurationisgac
and clearances, Span lengths, Overhead line inssjdhsulator materials, Types of insulators, Lingg
Arrestors, Phase plates, Danger plates, Anti chimbievices, Bird guards, Beads of jumpers, Mufsnt3
to be considered at the time of erection of ovedHeees, Erection of supports, Setting of staysijrigj of
cross arms, Fixing of insulators, Conductor erectiBepairing and jointing of conductor , Dead end
clamps, Positioning of conductors and attachmeimgolators, Jumpers, Tee-offs, Earthing of trassion
lines, Guarding of overhead lines, Clearances ofdaotor from ground, Spacing between conductors,
Testing and commissioning of overhead distributines, Some important specificationsl2Hours

UNIT: 8

DESIGN AND ESTIMATION OF SUBSTATIONS: Introduction, Classification of substation, Indoor
substations, Outdoor substations, Selection aratitot of site for substation, Main Electrical Contiens,
Graphical symbols for various types of apparatud eincuit elements on substation main connection
diagram, Key diagram of typical substations, Equépinfor substation and switchgear installations,
Substation auxiliaries supply, Substation Earthi6gours

TEXT BOOK:

1. Electrical Installation Estimating & Costing,J.B.Gupta,VIII Edition S.K. Katria & Sons New Delhi
REFERENCE BOOKS:

1. Electrical Design Estimating and CostingK.B.Raina S.K.Bhattacharya, New Age International
4. Electrical Wiring Estimating and Costing, Uppal, Khanna Publishers Delhi

5. LE.Rules and Act Manuals

10EE82 POWER SYSTEM OPERATION AND CONTROL

Subject Code :| 10EE82 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT -1

CONTROL CENTER OPERATION OF POWER SYSTEMS:

Power system control and operating states, cordeoiter, digital computer configuration, automatic
generation control, area control error, operatidaut central computers, expression for tie-litefand
frequency deviation, parallel operation of genesatarea lumped dynamic model. 8 Hours
UNIT-2&3

AUTOMATIC VOLTAGE REGULATOR: Basic generator control loops, Cross-coupling betwe
control loops, Exciter types, Exciter modeling, @etor modeling, Static performance of AVR loop.
AUTOMATIC LOAD FREQUENCY CONTROL:

Automatic Load frequency control of single areateyss, Speed governing system, Hydraulic valve
actuator, Turbine generator response, Static pedoce of speed governor, Closing of ALFC loop,
Concept of control area, Static response of prinfstizC loop, Integral control, ALFC of multi-control
area systems (POOL operation),The Two-Area systéfodeling the Tie-Line, Block Diagram
representation of Two-Area system, Static respofievo-Area system and Tie-Line Bias control.
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12 Hours

UNIT - 4
CONTROL OF VOLTAGE AND REACTIVE POWER: Introduction, generation and absorption of
reactive power, relation between voltage, power @adtive power at a node, single machine infibite
systems, methods of voltage control, sub synchremesonance, voltage stability, voltage collapse.

6 Hours

PART - B

UNIT - 5

OPTIMAL SYSTEM OPERATION AND UNIT COMMITMENT: Introduction , Optimal operation of
generators on a bus bar, Statement of the Unit dbment problem, need and importance of unit
commitment, Constraint in Unit Commitment, Unit Qmitment solution methods-Priority lists method,
Forward Dynamic Programming method( excluding peot), Spinning reserve. 6 Hours

UNIT - 6
POWER SYSTEM SECURITY: Introduction, factors affecting power system sdgusecurity analysis,
Contingency Selection, Techniques for contingeneslweation-D.C. load flow and fast decoupled load
flow. 6 Hours
UNIT 7
SYSTEM MONITORING AND CONTROL: Introduction , Energy management system, the ludisis
power system state estimation(PSSE), mathematsalrightion of PSSE process, minimization technique
for PSSE, Least Square estimation, Error and detett PSSE, System security and emergency control.
6 Hours
UNIT- 8
POWER SYSTEM RELIABILITY: Introduction, Modes of failures of a system, Getiegasystem and
its performance, derivation of reliability indexliability measure for N- unit system, cumulative
probability outages- Recursive Relation, Loss afilprobability, Frequency and duration of a state.
8 Hours

Text Books:
6. Modern Power System Analysist J Nagarath and D P Kothari, TMH® Edition, 2003
7. Electrical Energy Systems TheoryO.J Elgerd, TMH,2008.
8. Power generation, operation and control Allen J Wood & Woollenberg. John Wiley and Sons,
Second Edition, 2009.
9. Electric Power SystemsB.M.Weedy and B.J. Cory, Wiley student edition, 999
10. Computer Aided Power System Operation and AnalysisR.N. Dhar, Tata McGraw-Hill, 1987.

REFERENCE:

3. Computer Aided Power System Analysis6G.L.Kusic, PHI,2010.
4. Power System Analysis, Operation and ControlAbhijit Chakrabarti and Sunita Halder, PHI,
Second Edition, 2009
3. Power system stability and controPrabha KundurTMH, 9" reprint, 2007.
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ELECTIVE - IV (GROUP - D)

10EE831 REACTIVE POWER MANAGEMENT

Subject Code :| 10EE831 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours . 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT-1
Introduction, Importance of reactive power controEPS, Reactive power deviced. Hours

UNIT - 2

Theory of Load Compensation: Introduction- Requieain for compensation, Objectives in load
compensation, Specifications of a load compens#&ower factor correction and voltage regulations in
single phase system, Phase balancing and p. éatimn of unsymmetrical loads, Compensation in tefm
symmetrical components. 8 Hours

UNIT - 3

Reactive Power Control: Fundamental requiremei@Power transmission, Fundamental transmission
line equation, Surge impedance and natural loadilefage and current profiles of uncompensatedatadi
and symmetrical line on open circuit, Uncompenséitesl under load, Effect of line length, Load power
and p. f on voltage and reactive power. 8 Hours

UNIT -4

Passive and active compensators, Uniformly disteitddfixed compensation, Passive shunt compensation,
Control of open circuit voltage by shunt reactarReactance of shunt reactors, multiple shunt rescto
along the line. 6 Hours

PART - B

UNIT - 5

Series compensation: Objectives and practical ditiihs, Symmetrical line with mid-point series ceipm

and shunt reactor, Power transfer characteristick maximum transmissible power for a general case,
Fundamental concepts of compensation by sectioning. 6 Hours

UNIT - 6
Principles of Static Compensation: Principle of @bien of thyristor controlled reactor, Thyristors
switched capacitor. Series Capacitors: Introductiwatective gear, reinsertion schemes, Varistor

protective gear. 6 Hours

UNIT -7

Synchronous Condenser: Introduction, Power systeftaye control, Emergency reactive power supply,
Starting methods, starting motor, reduced voltdagdisg, static starting. 6 Hours

UNIT - 8

Harmonics effects, resonance, shunt capacitorsiléed, telephone interferences, Reactive Power Co
ordination, Reactive power management, transmidsemefits, reactive power dispatch & equipment
impact. 8Hours
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TEXT BOOKS:
3. Reactive power control in electric power systemsT. J. E. Miller, John Wiley & Sons NY 2009
4. Reactive Power ManagementD. Tagare, TMH, 1 Edition,2004.

REFERENCE BOOKS:

2. Power System Stability and ControJP. Kundur, TMH, & reprint, 2007.
2. Power SystemVoltage Stability, Carson. W. Taylor, McGraw-Hill, Inc.

10EE832 FLEXIBLE A.C. TRANSMISSION SYSTEMS (FACTYS)

Subject Code | 10EE832 IA Marks ] 25
No. of Lecture Hrs./ Week :04 Exam Hours - 03
Total No. of Lecture Hrs. :52 Exam Marks 100
PART — A
UNIT-1 &2

Facts, Concepts and general systan configuration: Transmssion, interconnedion, flow of power in AC
sydem, power flow and dynamic dability consideraton of a transmsson interconnection, relative
importance d cortrollade paraneters, basic types of FACTE controll ers, shunt seies combined shuntand
saies coneded controll ers. 10 Hours

UNIT -3

POWER SEMI CONDUCTOR DEVICES: types of high power devces, principle of high power device
chamaderistics and reqirements, power cvice materdl, diode, MOSFET, MOS turn OFF tyristor,
emitter turn OFF hyristor, integrated gate canmued thyistor (GCT& | GCT). 10 Hours

UNIT -4

VOLTAGE SOURCED CONVERTERS: Badc concepts, sngle-phasefull wave bridge caverter
operation, square wave wltageharmonics for a sngle-phaséridge 3-phaseull wave converter. 6 Hours

PART - B
UNIT -5
SELF AND LINE COMMU TATED CURRENT SOURCE CONVERTER: Badc cacepts, 3 phase
full wave recifier, thyristor besed cawverter, currert saurced converter with tunoff devices, arrent
saurced versus voltage saurceconverter. 6 Hours
UNIT -6
STATIC SHUNT COMPENSATORS SVC AND STATCOM: Objedive of dwunt compesaion,
methods of cotrollable Va generation, static Var compensator SVC and STA TOM, camparisan
between, SVC and STA TCOM. 10 Hours
UNIT -7& 8
STATIC SERIES COMPENSATORS: GCSC TSSC, TCSC and SSSC objectives of serie
compensdion, variabkes impedance type of seies campersation, switching caverter type series
compensdion, external control for seiesreadive canpensators 10 Hours

TEXT BOOKS:
2. Understanding Facts - Cancepts and technology of flexible AC Transmisdon system,
N.G.Hungorian & LasZo gyugyi IEEEPress standad pulisher, 2001
REFERENCE BOOKS:
1. EHV - AC, HYDC Transmisson & Distribu tion Engineein g, SRaoKhanna pubishers, 3™
edition 2003.
3. FACTS- Controllersin Powe Tr ansmisson distributi on - K.R. Padiyar - New ageublishers -
2007.
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10EE833 ADVANCED INSTRUMENTATION SYSTEM

Subject Code :| 10EE833 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. :52 Exam Marks 100

Part - A

UNIT - 1
Instrumentation: Frequency meter, measurement of time and frequ@gnains), tachometer, phase meter,
capacitance meter. Automation in digital Instrunagion. 6 Hours
UNIT - 2
Analyzer: Wave analyzers and Harmonic distortion, Basic wanvayzer, Frequency selective wave
analyzer Harmonic distortion analyzer and Spectrum analyzer 8 Hours
UNIT -3
Measuring Instruments: Output power meters, Field strength meter Vectgradance meter, Q meter
applications-Z, Z and Q. Basic LCR bridge, RX meters 6 Hours
UNIT -4

Recorders: Strip chart recorder- applications of Strip chaxtarder, Magnetic recorders, Frequency
modulation (FM) recording, Digital data recordimjgital memory waveform recordes.Hours

Part—B

UNIT -5
Transducers: Synchro’s, Capacitance Transducers, Load cellzoRitectrical Transducers, IC type
temperature sensors, Pyrometers, Ultrasonic tefyeraransducer, Reluctance pulse pick-ups, Flow
measurement-mechanical Transducers; Magnetic fleters, turbine flow meterg-gauge.

8 Hours
UNIT - 6
Data acquisition and conversionGeneralized data acquisition system (DAS), Sigoabioning of
inputs, single channel DAS, multi channel DAS, dagers, compact data logger. 6 Hours
UNIT -7
Measurement of power:Measurement of large amount of RF power (calorimetiethod),measurement
of power on a transmission line, standing waverateasurements, measurement of standing wave ratio
using directional couplers. 6 Hours
UNIT - 8
Data transmission: Serial, asynchronous interfacing, data line mosjt®S-232 standard, universal serial
bus,|IEEE-1394.Long distance data transmission(msi#aiE 488 bus. Electrical interfacé.Hours

TEXT BOOKS:

1 Electronic Instrumentation,H S Kalsi,TMH,3" Edition,2010

2.Modern Electronic Instrumentation and Measuring Techniques,Cooper D and A D
Helfrick,PHI,2009

3. Stuent Reference Manual for Electronic Instrumetation Laboratories, Stanly Wolf,Richard F

H,Smith,PHI,2nd Edition,2010.
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10EE834 Al APPLICATIONS TO POWER SYSTEMS

Subject Code | 10EE834 IA Marks ] 25

No. of Lecture Hrs./ Week :04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
Part - A

UNIT -1

Sparsity oriented Programming Introduction, physical structure and sparsityoping, conservation of
sparsity by optimal ordering of buses, schemesifdering, UD table storage scheme.

6 Hours
UNIT - 2
Artificial Intelligence: What is Al? Definitions, history and evolution, esial abilities of intelligence, Al
applications; Problem solving: problem charactesstproblem search strategies, forward and backwar
reasoning, AND-OR graphs, game trees, search methofbrmed and uninformed search, breadth first
search and depth first search methods3 Hours

UNIT -3 and 4

Knowledge representation logical formalisms: propositional and predicabgit: syntax and semantics,
wffs, clause form expressions, resolution- use BfTR for proofs and answers, examples from electric
power systems, Non-monotonic logic: TMS, modal,fgeral and fuzzy logic. 12 Hours

Part— B
UNIT -5
Structured representation of knowledge: ISA/ISPART trees, semantic netanfea and scripts, examples
from electric systems. 07 Hours
UNIT - 6

Expert systems:Basic components, forward and backward chainingie@&ires, ES development, ES
categories, ES tools and examples from electriedsystems07 Hours

UNIT -7 and 8

Al languages: LisP and ProLog - Introduction, sample segmenispP Lprimitives, list manipulation
functions, function predicates, variables, itenatiand recursion, property lists, sample progranrts fo
examples from electric power systerh2.Hours

REFERENCE BOOKS:

7. Introduction to Artificial Intelligence and Expert SystemsD.W.Patterson,PHI, 2009.

8. Computer Methods for Circuit Analysis and Design,J.Vlach and Singhal, CBS Publishers,
1986.

9. Artificial Intelligence, Rich, Elaine, Kevin Knight, TMH, "3 Edition, 2008.

10. Introduction to Al, Charniak E. and Mcdermott D ,Pearson Education.

11. Problem Solving Methods in Al,Nils J.Nilson ,McGraw-Hill, 1971.

12. Principles of Al, Nils J.Nilson, Berlin Springer-Verlag, 1980
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10EE835 DATA BASE MANAGEMENT SYSTEMS (DBMS)

Subject Code | 10EE835 IA Marks ] 25

No. of Lecture Hrs./ Week :04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART — A

UNIT- 1

INTRODUCTION TO DATA BASE SYSTEMS : Managing data, a historical perspective, Fileeyst
versus DBMS, Advantages of DBMS, Describing andiSgoData in DBMS, Queries in DBMS,
Transaction management, Structure of DBMS, Peoplework with databases. 4 Hours

UNIT -2

ENITTY — RELATIONSHIP MODEL : Using high- Level Conceptual Data Models for Daisd
Design, An example of Database Application, Erfyes, Entity Sets, Attributes and Keys, Relatigmsh
types, Relationship Sets, Roles and Structural @€ainss, Weak Entity Types, Refining the ER Desfign
the COMPANY database, ER Diagrams, Naming Convaatand Design Issues Hours

Electronic Instrumentation

RELATIONAL MODEL AND RELATIONAL ALGEBRA: Relational model concepts, relational
model constraints and relational database schamédsafe operations and dealing with Constraint
Violations, Unary relational Operations, SELECT &®RIOJECT, Relational Algebra Operations from Set
Theory, Binary Relational Operations, JOIN and DBMWON, Additional Relational Operations, examples
of Queries in Relational algebra, relational dasabadesign using ER-to-Relational mappi®diours

UNIT- 4

SQL —THE RELATIONAL DATABASE STANDARD : SQL Data definition and data types, specifying
basic constraints in SQL, Schemes, Change staterime8QL, basic Queries in SQL, more complex SQL
queries, Insert, Delete and update statements in &f@litional features SQL, specifying general
constraints as assertion, views (virtual table§@L, database Programming, issues and Techniques,
Embedded SQL, Dynamic SQL, more examples; PL/SQL 10 Hours

PART- B
UNIT-5
DATABASE DESIGN: Informal Design Guidelines for Rébn Schemes, Functional Dependencies,
Normal Forms based on Primary Keys, General Déimit of Second and Third Normal Forms, Boyce-

Codd Normal Form, Properties of Relational Decontjoss. 6 Hours
UNIT- 6
b: Introduction Security, Access control, Discratioy Access, Mandatory Access Control

6 Hours
UNIT-7 &8

TRANSACTION MANAGEMENT :The ACID properties, Transactions and SchedulescGrrent
Execution of transactions, Lock-based Concurreeyrol, performance of locking, Transaction support
In SQL, Introduction to crash recovery; 2PL, forigkzability and recoverability, Introduction todk
management, Lock Conversions, Dealing with Deadlp8pecialized locking Techniques, Concurrency
control without locking, Introduction to ARIES, Theg, Other Recovery related Data Structures, The
write-ahead log Protocol, Check pointing, Recovgfiom a System Crash, Media Recovery, Other
Algorithms and Interaction with Concurrency control 14 Hours
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TEXT BOOKS:
1. Database Management SystemRaghu Ramakrishnan and Johannes Gehrke, McGranaill
Edition, 2003.

2. Fundamentals of Database SystemBJmasri and Navathe, Pearson Educati$hE8ition, 2003.
REFERENCE:

1. Database System conceptSjlberschatz Kortts Sudharshan , McGraw Hill e8lition,2006.

2. Database System conceptBeter Rob, Carlos Coronel, Cengage Learning,Fiiiof,2008

10EE836 RENEWABLE ENERGY SOURCES

Subject Code : 10EE836 IA Marks 1| 25
No. of Lecture Hrs./ Week| |:04 Exam Hours 03
Total No. of Lecture Hrs. :52 Exam Marks 100

UNIT - 1

ENERGY SOURCES: Introduction, Importance of Energy ConsumptionMeasure of Prosperity, Per
Capita Energy Consumption, Classification of Enefggsources; Conventional Energy Resources -
Availability and their limitations; Non-Conventioh&nergy Resources — Classification, Advantages,
Limitations; Comparison of Conventional and Non-@emtional Energy Resources; World Energy
Scenario; Indian Energy Scenario. 4 Hours

UNIT - 2

SOLAR ENERGY BASICS: Introduction, Solar Constant, Basic Sun-Earth &egt definitions and their
representation, Solar Radiation Geometry (numerigalblems), Estimation of Solar Radiation of
Horizontal and Tilted Surfaces (numerical problenMg¢asurement of Solar Radiation Data — Pyranometer
and Pyrheliometer. 6 Hours

UNIT - 3

SOLAR THERMAL SYSTEMS: Principle of Conversion of Solar Radiation intoatleSolar Water
Heaters (Flat Plate Collectors), Solar Cookers x §pe, concentrating dish type, Solar driers, 664dll,
Solar Furnaces, Solar Green Houses. 6 Hours

UNIT - 4

SOLAR ELECTRIC SYSTEMS: Solar Thermal Electric Power Generation — SolamdP@and
Concentrating Solar Collector (parabolic troughrapalic dish, Central Tower Collector). Advantagesl
Disadvantages; Solar Photovoltaic — Solar Cell &mentals, characteristics, classification, consisnf
module, panel and array. Solar PV Systems — stemmdaand grid connected; Applications — Street

lighting, Domestic lighting and Solar Water pumpBygtems. 7 Hours

ENERGY STORAGE: Introduction, Necessity of Energy Storage, and Hddts of Energy Storage

(classification and brief description using blocagiam representation only). 3 Hours
PART - B

UNIT -5

WIND ENERGY: Introduction, Wind and its Properties, Historywgfnd Energy, Wind Energy Scenario —
World and India. Basic principles of Wind Energyrersion Systems (WECS), Classification of WECS,
Parts of WECS, Derivation for Power in the winde&tical Power Output and Capacity Factor of WECS,
Wind site selection consideration, Advantages aisadyantages of WECS. 8 Hours

UNIT - 6

BIOMASS ENERGY: Introduction, Photosynthesis process, Biomass sfu@iomass conversion
technologies, Urban waste to Energy ConversionymBigs Gasification, Biomass to Ethanol Production,
Biogas production from waste biomass, factors #ffgdbiogas generation, types of biogas plants 4KV
and Janata model; Biomass program in India. 6 Hours
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UNIT -7

ENERGY FROM OCEAN: Tidal Energy — Principle of Tidal Power, ComponeotsTidal Power Plant
(TPP), Classification of Tidal Power Plants, Estilma of Energy — Single basin and Double basin type
TPP (no derivations. Simple numerical problems)yaudages and Limitations of TPP. Ocean Thermal
Energy Conversion (OTEC): Principle of OTEC systdmethods of OTEC power generation — Open Cycle
(Claude cycle), Closed Cycle (Anderson cycle) andbridl cycle (block diagram description of OTEC);
Site-selection criteria, Biofouling, Advantages &rlitations of OTEC. 6 Hours

UNIT - 8
EMERGING TECHNOLOGIES: Fuel Cell, Small Hydro Resources, Hydrogen Enemgyd Wave
Energy. (Principle of Energy generation using bldi@dgrams, advantages and limitatiofsHours

TEXT BOOKS:

3. Non-Conventional Sources of Energyai, G. D, Khanna Publishers, 4th Edition, 2007
4. Non-Conventional Energy Resourceshan, B. H., TMH, 2 Edition.

REFERENCE BOOK:

1. Fundamentals of Renewable Energy System$jukherjee, D and Chakrabarti, S., New Age
International Publishers, 2005.

ELECTIVE -V (GROUP - E)

10EE841 POWER SYSTEMS DYNAMICS AND STABILITY

Subject Code :10EE841 IA Marks 1| 25
No. of Lecture Hrs./ Week| |:04 Exam Hours - 03
Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A
UNIT -1
INTRODUCTION: Basic concepts, Review of classical methods. 2 Hours
UNIT-2&3

SYSTEM MODELING AND DYNAMICS OF SYNCHRONOUS GENERAT OR: Modeling of
synchronous machine, Swing equation, Park’s tramsftion — Park’s voltage equation, Park’s mechdnica
equation (torque). Applications — (a) Voltage build in synchronous machine, and (b) Symmetricaitsho
circuit of generator. Solution for transient an@y®perational impedance, Relationship between @dd

Tdo//, Algebraic constraints. 14 Hours
UNIT - 4
EXCITATION AND PRIME MOVER CONTROLLERS: Introduction, Types of excitation, AVR with
and without ESS, TGR, Amplifier PSS, Static exater 8 Hours
PART - B
UNIT - 5
MODELING OF PRIME MOVERS: Introduction, Three major components, Block diagralydraulic
turbine, Steam turbine. 8 Hours
UNIT - 6

LOAD MODELING: Introduction, Two approaches — Polynomial modeal &xponential model. Small
Signal Angle Stability: Small signal angle stalyiktith SMIB system, detailed model of SMIBO Hours
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UNIT-7&8

TRANSIENT STABILITY ANALYSIS: Simulation for Transient stability Evaluation, fiskéent stability
controllers. 10 Hours

TEXT BOOKS:

1. Power System Dynamics, Stability and ControPadiyar K.R., Interline Publications.
2. Power System Stability and Control Prabha Kundur. TMH,®Reprint.

REFERENCE BOOKS:
3. Dynamics and Control of Large Electric Power Systers, Marija llic; John Zaborszky, ,
IEEE Press and John Wiley & Sons, Inc, 2007
4. Power System Control and Stability Revised PrintingPaul M. Anderson and A. A. Fouad,
IEEE Press and John Wiley & Sons, Inc, 2002.
3. Selected topics from IEEE Transaction and Conferere Proceedings

10EE842 ENERGY AUDITING & DEMAND SIDE MANAGEMENT

Subject Code :10EE842 IA Marks 1| 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. :52 Exam Marks 100

PART - A
UNIT -1
INTRODUCTION : Energy situation — world and India, energy congtiom, conservation, Codes,
standards and Legislation. 6 Hours
UNIT - 2
ENERGY ECONOMIC ANALYSIS: The time value of money concept, developing cés fodels,
payback analysis, depreciation, taxes and taxtcreaiimerical problems. 7 Hours
UNIT - 3
ENERGY AUDITING: Introduction, Elements of energy audits, energg peofiles, measurements in
energy audits, presentation of energy audit results 8 Hours
UNIT - 4
ELECTRICAL SYSTEM OPTIMIZATION:  The power triangle, motor horsepower, power flow
concept. 5 Hours
PART - B

UNIT-5&6
ELECTRICAL EQUIPMENT AND POWER FACTOR —correction & location of capacitors, energy
efficient motors, lighting basics, electrical téri€oncept of ABT. 10 Hours
UNIT-7&8

DEMAND SIDE MANAGEMENT: Introduction to DSM, concept of DSM, benefits o6M, different
techniques of DSM — time of day pricing, multi-itsil power exchange model, time of day models for
planning, load management, load priority technicuesgk clipping, peak shifting, valley filling, stegic
conservation, energy efficient equipment. Managemand Organization of Energy Conservation
awareness Programs. 16 Hours
TEXT BOOKS:

Industrial Energy Management Systems,Arry C. White, Philip S. Schmidt, David R. Brown,
Hemisphere Publishing Corporation, New York.
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Fundamentals of Energy Engineering -Albert Thumann, Prentice Hall Inc, Englewood Clifidew
Jersey.
Electrical Power distribution, A S. Pabla, TMH, % edition, 2004

REFERENCE BOOKS:

Recent Advances in Control and Management of Energ8ystems D.P.Sen, K.R.Padiyar, Indrane Sen,

M.A.Pai, Interline Publisher, Bangalore, 1993.

Energy Demand — Analysis, Management and Conservati, Ashok V. Desai, Wiley Eastern, 2005.
Demand Side ManagementmJyothi Prakash, TMH Publishers.

Hand book on energy auditing- TERI (Tata Energy Research Institute)

10EE843 DATA COMMUNICATIONS AND NETWORKING

Subject Code :10EE843 IA Marks 1| 25

No. of Lecture Hrs./ Week :04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT -1

INTRODUCTION : Data Communications; Networks; the Internet; &cots and Standards; Layered
tasks; The OSI Model and the layers in the OSI hddeP / IP Protocol Suite 6 Hours

UNIT - 2

DATA, SIGNALS, AND DIGITAL TRANSMISSION : Analog and digital signals; Transmission
impairment; Data rate limits; Performance; DigitaiPigital conversion; Analog-to-Digital conversion
Transmission modes. 8 Hours

UNIT - 3

ANALOG TRANSMISSION AND MULTIPLEXING : Digital - to - Analog conversion; Analog - to -
Analog conversion; Multiplexing; Spread spectrum. 6 Hours

UNIT - 4

TRANSMISSION MEDIA, ERROR DETECTION AND CORRECTION : Twisted pair cable, Coaxial
cable, Fibre-Optic cable, Radio waves, Microwavefsared. Introduction to error detection / corient

Block coding; Linear block codes; Cyclic codes, Etsim. 6 Hours
PART - B

UNIT - 5

DATA LINK CONTROL : Framing; Flow and Error control; Protocols; Ndéss channels; Noisy

channels; HDLC; Point-to-point Protocol - framitig@nsition phases. 7 Hours

UNIT - 6

MULTIPLE ACCESS, ETHERNET : Random Access; Controlled Access; Channelizafitinernet:
IEEE standards; Standard Ethernet and changes stahdard; Fast Ethernet; Gigabit Ethermeltiours
UNIT -7

WIRELESS LANS AND CONNECTION OF LANS : IEE 802.11; Bluetooth. Connecting devices;
Backbone Networks; Virtual LANS. 6 Hours

UNIT - 8

OTHER TECHNOLOGIES : Cellular telephony; SONET / SDH: Architecture yeas, Frames; STS

multiplexing. ATM: Design goals, problems, architee, switching, layers. 6 Hours

TEXT BOOK:

1. Data Communications and Networking— Behrouz A. Forouzan, Tata McGraw-Hill!' £dition, ,
2006.

REFERENCE BOOKS:

1. Communication Networks: Fundamental Concepts andkey Architectures - Alberto Leon, Garcia
and Indra Widjaja, , Tata McGraw- Hill"® Edition, 2004.

2. Data and Computer Communication, William Stallings, Pearson Educatior! Bdition, 2007.
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3. Computer Networks: A Systems Approach- Larry L. Peterson and Bruce S. Davidl, Bdition,
Elsevier, 2007.

4. Introduction to Data Communications and Networking—Wayne Tomasi, Pearson Education, 2005.

5. Computer and Communication Networks— Nader F. Mir, Pearson Education, 2007.

10EE843 ELECTRICAL DISTRIBUTION SYSTEMS

Subject Code : 10EE844 IA Marks 1| 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A

UNIT - 1
POWER SYSTEM PLANNING AND AUTOMATION: Introduction, Factors affecting system
planning, present planning techniques, planning etspdfuture trends in planning, systems approach,

distribution automation. 8 Hours
UNIT - 2
LOAD CHARACTERISTIC: Basic definition, relation between load and loactér, load growth.
6 Hours
UNIT-3&4
3. SYSTEM PLANNING: Planning process, planning criteria, system deers dispersed generation,
distribution systems, economics and finance, mappin 12 Hours
PART - B
UNIT-5&6
DESIGN AND OPERATION: Engineering design, operation criteria, substatoma feeder, voltage
control, harmonics, load variations, system losseergy management. 10 Hours
UNIT -7
DISTRIBUTION AUTOMATION: Definitions, communication, sensors, SCADA. 8 Hours
UNIT - 8
OPTIMIZATION: Introduction, costing of schemes, typical netwadnfigurations, planning terms,
network cost modeling, synthesis of optimum lineacek. 8 Hours
TEXT BOOKS:

4. Electric power distribution system engineeringTuran Gonen, CRC Pres¥ Edition.
5. Electric power distribution-A S. Pabla, TMH, 8 edition, 2004

6. Hand Book of Electrical Power Distribution, Gorti Ramamurthy,University Press,2nd
Edition,2009.
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10EE845 INSULATION ENGINEERING

Subject Code : 10EE845 IA Marks 1| 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. 152 Exam Marks 100
PART - A

UNIT - 1

ELECTROSTATIC FIELD, THEIR CONTROL AND ESTIMATIONS : Electric Field Intensity,
Electric Strength, Classification of Electric Figldegree of Uniformity of Electric Fields, contil
Electric field Intensity (stress control), Estinmatiof Electric Field Intensity, Basic Equations fmtential
and Field Intensity in Electrostatic Fields, Anadysf Electric Field Intensity in Homogeneous Isqic
single dielectric only direct solution of Laplacguation, Analysis of Electric field Intensity indisopic
Multi dielectric system. 7 Hours

UNIT - 2

INSULATION SYSTEM IN POWER SYSTEM APPARATUS : Insulation system in capacitors,
bushings, and transformers modes of failure oflatgn systems. Insulations used in rotating nveeh
6 Hour

UNIT - 3
DIELECTRIC PHENOMENA : Dielectric phenomena in in solid insulation. Masropic approach for
describing the Dielectric phenomena microscopiattnent for Dielectric phenomena. 7 Hours

UNIT - 4
PROPERTIES OF INSULATION MATERIALS: Introduction to properties of solid insulating rdals
(both of natural origin and synthetic types) Prdipsrof liquid insulating materials. 6 Hours
PART - B
UNIT - 5

GASEOUS INSULATION: Requirement of gaseous insulation. Breakdown msadgpes of collision,
Elastic and inelastic, collision cross-section, Mibpof ions, Diffusion of charges, Emission ofdiation
and excitation, various secondary process and reic@ation, Mobility controlled and diffusion conttet!
breakdown. Gas insulated substations. 9 Hours

UNIT - 6 ,7and8

AGEING PHENOMENA: Failure of electric insulation due to ageing. Aggmechanisms- Thermal
ageing, Electrical ageing, combined thermal andtetal ageing.

Analysis of insulation failure data, Power law mipd&raphical estimation of power law constants,irge
date, plotting position and cumulative probability. 17 Hours

TEXT BOOKS:

1. Fundamentals of gaseous ionization and plasma eleatics, Nasser E. John Wiley Interscience,
New York, 1971.

2. Methods of statistical analysis and life dataHann N.R. Schafer R.E. and Singapore wall N.D.
John Wiley and sons, New York, 2002.

3.  Theory of electric polarization, Bother C.J.F. Elsevier Publications.

4. High Voltage Insulation Engineering,Ravindra Arora, Wolfgang Mosch, New age Internaion
Publishers Ltd.
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REFERENCE BOOKS:

1. Electrical insulation, Bradwell A. Peter Peregrinus Ltd, London, 1993.

2. Electrical breakdown of gasesJ.M. Meek and J.D. Craggs, “Oxford university grekl 953
3. High voltage Engineering fundamentalsE. Kufell and W.S. Zaengl, and J. Kufell®2dition,
Elsevier 2005

4. High voltage EngineeringM.S. Naidu and V Kamaraju, TMH ™4 edition, 2008.

5. Gas Insulated SubstationsM.S. Naidu,| K International Publishing House,80&dition.

10EE846 INTELLECTUAL PROPERTY RIGHTS

Subject Code : 10EE846 IA Marks 1 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100

PART - A
UNIT - 1
Introduction, Protection of Knowledge in generatgrnational Treaties-Paries Convention, TRIPSyrea
4 Hour

UNIT - 2

Intellectual Property Rights with exception of Rese— Copyright and neighboring rights, Auteurswet
1912, Neighboring rights, Database law, unified &@ex law relating to Trademarks, Trade Name law.

8 Hour
UNIT -3 and 4
Utility model,Unified Benelux law relating to Industrial Designs, Pramtiof Plant Varities,
Topographies and Semiconductor Products, Counteradmissible competition. 12 Hour

PART — B

UNIT -5
Legal Regulations relating to Patents — Strasbhduegty, European Patent convention, Patent Codperat
Treaty, Patent Law Treaty. 6 Hour
UNIT - 6

Obtaining a European Patent-official procedure in Europe, Riglunferred by a European Patent
Application or a European Patent, InternationakRia#\pplication-Official International procedureigRts

conferred by an International Patent Application. 10 Hour

UNIT -7

Patent Systems in Germany and United Kingdom, P&ystem in USA, Patent System in Japan, Patent
System in India. 6Hour

UNIT -8

Selected Topics — Novelty and Incentive Step, ItrialsApplication, Supplementary Protection
Certificates What does a Patent Attorney do with patents?6 Hour

TEXT BOOKS:

1. Intellectual Proper Law, Narayan P, Eastern Law House(P)Ltd.

2. Law of Patent,Elizabeth Berti, Eastern Book Company,India,Firditign, 2005.

3. Managing Intellectual Property-The Strategic Imperative, Vonod V Sople,PHI,2008
REFERENCE BOOKS:

1. Intellectual Property, David Brainbridge, Pearson Education,5th Editiomlian Reprint,2003
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10EE847 ELECTRICAL POWER QUALITY

Subject Code :| 10EE847 IA Marks | 25

No. of Lecture Hrs./ Week| |:04 Exam Hours - 03

Total No. of Lecture Hrs. .52 Exam Marks 100
PART - A

UNIT - 1

Introduction, Power quality-voltage quality, powrality evaluation procedures term and definitions:
general classes of power quality problems, tratsjdéong duration voltage variation, short duration
voltage variations, voltage imbalance, waveformadtton, power quality terms8 Hours

UNIT - 2

VOLTAGE SAGS AND INTERRUPTIONS: Sources of sags and interruptions, estimatingageltsag
performance, fundamental principles of protectimotor starting sags. 6 Hours
UNIT-3&4

TRANSIENT OVER VOLTAGES: Sources of transient over voltages, principlesvar voltages
protection, utility capacitor switching transientsindamentals of harmonics: Harmonic distortiortage
versus transients, harmonic indexes, harmonic ssdrom commercial loads, harmonic sources from
Industrial loads, effects of harmonic distortiantraharmonics. 10 Hours

PART - B
UNIT - 5
APPLIED HARMONICS: Harmonic distortion evaluations, principles for totiing harmonics,
harmonic studies, devices for controlling harmatigtortion, harmonic filters, standards of harmesnic
8 Hours

UNIT - 6

POWER QUALITY BENCHMARK: Introduction, benchmark process, power qualitytizar, power
guality state estimation, including power qualitydistribution planningé Hours

UNIT - 7

DISTRIBUTED GENERATION AND QUALITY : DG technologies, interface to utility system, gow
quality issues, interconnection standards. 6 Hours

UNIT - 8

POWER QUALITY MONITORING: Monitoring considerations, power quality measureme
equipments, assessment of power quality measuretagmtapplication of intelligent systems, power
quality monitoring standard8.Hours

TEXT BOOK:
1. Electric Power Quality,Dugan, Roger C, Santoso, Surya, McGranaghan, MarB€&aty, H. Wayne
McGraw-Hill professional publication 2003.

REFERENCE BOOKS:
1. Electric Power Quality, G.T.Heydt, stars in a circle publications 1991.
2. Modern Power Electronics,M.H.Rashid TATA McGraw Hill 2002.
3. Understanding power quality problems voltage sagsral interruptions- Math H. J. Bollen.
IEEE Press, 2000
4. Power quality in power systems and electrical achines,Ewald F Fuchs ,Mohammad
A.S., Masoum,Academic Press,Elsevier,2009.
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