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(Minutes of the Board ofStudics Committee Meeting)

School OfEngineering

Department of Electt.ical Engineering

14jIures ot Board ofSrudies ComniLree Meeting Dated:03.6.2017

'lhe Soard or studies coDrnirtee Meetirg was herd in rhc roorn or lroD (Llil at l:r0 prv on 0:r.6.2017 foirowing

it\ /
l. Mr.lr,!ukesh'l',w.',, \\ |\
2. Vr. Vijay l,l.akrsh Srn8h

3. lvlr Prabodh Nharnpariya

4. 14s. Alka'lhaknr

5 l\4 r. Devendra I,atte

6 l\4s. jyoBna Sag r

7. Dr. N.lr. l,a(idar (tixternat Acadenric Expe()

8. Mr. Amit ttaje ltjxrernal Indlstry Experr)

'lhe Chairman of Boar.d oiSrudies ConrmiLtee weico,,es a,rd appreciated the etforts put up by the iacutry forprogressofthedepaltlncrrtalacriviries'lhetotlorvingAgendapoiniswerediscussedan;resoiyel.

Agenda 1.Appmvalollli:l,d nd4,r, senresrcrSchemeand Sytjabus (CBCS)

l)iscussion 0l"rny) : Schcnre and St,ll.rhus sho lrt hc t)ronilrcri r( trer cIrrcnt dcfr]f.t in if,lnnrr

llcsolution of-the Discussion i scheme and sy[abus was pr'eparer] as pcr currenr denrand in industrles anir was
approved forforthcoming 3dand 4'i semester

'lhe Chaiman thanks the rncnrbcrs lor pcacelul con d uction ofmeering.

Signaturc olAll nenrbcrs (tnctIdi g chairman)

l. Mr tvtukesh'tiw.,r, \A 
,

2. Mrv,Jayt.r.rka\t'\rnsh Y .,J
. 't Mr. t'rrbodh Kt Jn.nn v.r \ 

I

' .t M\. Aikr 't'hakur

..: J;. [4r. Dcvcndrr Partc -\]i o'.- 6 l\4s.,yor<n. SrEJf t-
. 7 Dr. N I prliJir 
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MTH _ 301
COMPUTATIONAL TECHNIQUES

UNIT I MATRICES
Eigenvalues and Eigenvectors ofa real matrix, Characteristic equation, properties ofEigenvalucs
and eigenvectors , Cayley-Hamilton Theorem , Diagonalizatiorl of matrices , RedLrction of a
quadratic form to canonical form by orthogonal transformation

UNIT II INFINITE SERIES

Sequences , Convergence ol series , General propenies , Series of positive terms , Tcsts of
convergence (Comparison test, Integral test, Comparison of ratios and D,Alembert's ratio test) ,

Alternating series, Series ofpositive and negative tems, Absolute and oonditional convergence,
Power Series , Convergence ofexponential, logarithmic and Binonrial Series.

UNIT III FUNC'I'IONS OF SEVERAL VARIABLES
Limits and Continuity, Partial derivatives, Homogeneous fltnctions and Euler,s theorcm .Total
derivative ,Differentiation of implicit functions, changc ofvariables, partial diflerentiation of
implicit fllnctions , Taylor's series lbr functions of two variables .

Errors and approximations , Maxima and minima oflunctions of two variablcs

UNIl' IV IMPROPER INTEGRALS
Improper integrals of the first and sccond kind and thcir convergence , Evaluation of jntegrals

involving a parameter by Leibnitz rule Beta and Gamm{ functions . propertics , Evaluation of
integrals using Beta and Gamma functions , Error functions.

UNIT V MULTIPLtr INTEGRALS
Double integrals , Change oforder ofintegration
Volume ofSolids, Change ofvariables in double

TEXT BOOKS :

,Area enclosed by plane curves , Triple integrals ,
and triple integrals , Arca ofa curved srtrface.

l. Grewal B.S., "Higher Engincering Mathematics", Kharna publishers, Nerv
Delhi, 40th Edition, 2007.

2. Ramana 8.V., "Higher Engineering Mathe matics,,, Tata McGrarv Hill Co. L1d..
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EEC_302_ Electronics Devices & Circuits
Unit I-Semiconductor: Intrinsic and extrinsic, p"type and n-type, energy band diagrams, majority andminority carrier, charse densitv in semiconar.ioi s"n"rrtioi',;j;;;L;;;;;", ot charges, processof difrusion, diffusion and drift currents, hall eff".i;; i; ;;pl;;";;;.:'e:;''j;n...r, d"rletion rayer,potential barrier, electric field, forward and reverse biased junction, .r..J, i-.Jrnpon"nts in p-n diode,current equation, V-l characteristics, cut in voltages of ,i 

"ra 
g" Jl"a", t.nnsition and diffusioncapacitance, power dissipation,

Unit Il-Semiconductor Diode: Semiconductor diodes, ideal & practical diocle equivalent circuit &frequency response, sraphical anatvsis ot aioa" .,,-.uiti, ,ig*li;;d* ;;;". diocte, zener diode,varacror drode,.scholtky diode, pi; diode, Lunnel drodc. piroto a,oa". jir".i lunnetrng equrvalenrc,rcuit, tunnei diode oscillatorj solar cell, speciiicatio",,"i"r.. a g""r""if ot LEDs, dirtusion andtransition capacitance of p-N junction diode, i"n".."grlrto.s.

unit ll' Diode Applications: p.N iuncLion diode as recrifir,r, clipper and r.ramper, rhe diodc as a circlritelement,the load line concepr, piecoswise linear af"a" .rili j,ppl"S lii.Lir., .tipptng ,r r*oindependent levels, comparaturs. s.rmoling gdte, re.Lillers, uther iull wa"ve circuits, capJcitor filteradditional diodes circuirs

Unit IV- Bipolar iunction tra nsistor: 
. 
Constru ctio n, basic operation, current components anclequations, CB, cE & Cc-confisuration, input and ouQl.,r .h;;;;;;;;.s1, earry effect, region ofoperation, active, cutoff and satumtion region. ebers-Mo1l ,n"a"i-'p"r". i".,pation in transistor,Photo transistor, Uni-,unction transistor, principlc ofoperation, ch"."i.,".irii*.""

Unit V- FET construction: Constrlrction, n channel, p channel, characterist,cs, parameters, equivalentmodel, voltage gain, enhancement and deplerion i,,,losiei, ii. iir.".,".i.-iifr, anrryri. ur ner i,various configuration.

References:

1. B-oylestad and Nashelsky: Electronic Devices and Circuir Theory, pearson Education2. Millman and Halkias: Integrated electronics. TMH3. Craham Bell: Electronic Devices and Circuits, pHl
4. Sendra and Smith: Microelectronics, Oxford press.
5. Donald A Neamen: Electronic Circuits Analysis and Design, TMH

List ofExperiments:

1, V-l characteristics ofvarious Diodes (p-n, Zener, Varactor, Schottky, Tunnel, photodiode.2. Characterisrics ofTransisiors (BJTind FETI
3. Desi8n ofvarious clipping and cl:mping circuirs4. Desien ofhalf& full wave recrificr
5. Design & analysis oftransistor amplifier in CE, CB $QC confisd;ation.6. Design & anatysis ofJFET Amplifiei.
7. Design & analysis of MOSFET Amplifier. .,-.
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EEC- 303 Digital Circuits

Ynit I: l?te Machines & Sequential Systemsi 
.Need for state machines, its basic concepts,characterizing equarion, synchronous sequentiar machines, rearizati;, ;i;,;t;;i"8.r,n ,nd srate tabrefrom verbal d_escription, Mealy and Moore model, ,".f,fr"r'.1r"'irt[ ; ffansirion diagram,minimization ofthe state table ofcompletely and incompletetyifecin"J."q-i"nti"f nro.t in"..

Unit II Asynchronous Sequential Machine: Fundamental-Mode Model, problems ol asynchronouscircuirs, design principres, anarvsis and design of"(ynchron"ui."qr""urr'.ir."r,,s. reduction ofstareand flow tables, race-free state assignment, h"ar".dr,;t;.;;;;;;ire;;;.;f 
"

Unit III Synchronous State Machine Design: Sequential counters, state changes relerenced to clock,number of state flip-flops, jnput forming logic, outpur forming logrc, g;,r";,;;"t state diagram froma timing chart, redundant states, general staie mac-hine architlctri", 
"'.y*i.onoua a"rign 

"*r,rpf".
Unit Mault Detection: Fault, reason of faul! typcs oi faults, fault detection using Booleandifference, path sensitization method.

Unit V Designing with Verilog HDL: Basic conceprs, design modeling, modeljng styte, dara types,tasks and functions, timing and delays, user,dennea primitivi's, fll ,i-ujriiorl-nO .vntfro.i, toofr.

References:

1. Kohavi: Switching & Finitc Automata Theory, TMH.
2. Lee: Digital Circuits and Logic Design, pHI Learning..
3. Rothlr.: Fundamcntals ofLogic Design, Jaico publishing House.
4. parag K. Lala: Faulr Tolerant and Fault Testablc HardJare Design, BS publication.
5. Verilog HDL A Guide To Digiral Design And Synrhesis, Edition: ;by Samir patnitkar.
6. A Verilog HDL primer, Third Edirjon, by J. Bhaskcr

List ofExperiments:

1. Designing and Simulation of Logic Gates with Verjlog HDL
2. Designing and Simulation ofAdders with Verilog HDL
3. Designing and Simulation of Subtractors with Verilog HDL
4. Designing and Simulation ofMultiplexers with Verilog HDL
5. Designing and Simulation of Demultiplexers with Vc;og HDL
6. Designingand Simulation ofDecoders with Verilog HDL
7. Designing and Simulation ofencoderc & priority encoder with Verilog HDL

EEC 304-Network AnaI nd Synthesis
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Unit I- Graph Theory: Graph ofa network, definitions, tree, co tree, link, basic loop and basic cut set,incidence matrix, cut set matrix, tie set matdx duality, loop and noci" a"if,oa, of"nrfyair.

Unit ll - Network Theorems: Super-position theorenl, Thevenin,s theorem, Norton,s theorem,Maximum Power Transfer theorem, Reciprocity theorem. Millman,, tfr"or".-, iornp"n.rtion theorem,Tellegen's theorem.

Y.]11"'l:j1l."rlll:.lYsis 
: Narurar response and forced response, tr ansienr response and sready sra reresponse ror arbitrarv inputs rDC and ACl, evaluation ot tinre response bolh through classical andIaplace methods.

yl::l:; I:.*".I function & Two porr nerworks : Concepi o[ comptex frequency, nerwork &transrer tuncttons tor one Dort & two nor1s,lroles and zeros, necessary condition for d;iving point &transfer funcrion. t-o poit pu.r."t".. _ Z, y, ABCD, tyU.ia pr."ri."t".i lieir inverse & imageparameters, relationship between parameters, interconnection oftwo po.i. n"ti,r'o.t r, ter_inatud t_oport.

UnitV - Network Synthesis: positive real function, definition and properties, properties of LC, RC andRL driving!oint fun*ions, synthesis of LC, RC and RL drtving fotnii;;;;;;;; fr*,.* using Fosterand Cauer first and second forms,

References:

1. 1 M.E. Van Valkenburg, ,,Network 
Analysis,,, prentice Hall oftndia2. 2 A.Chakrabarti, ',Circuit Theory,,Dha;pat Rai & Cu.

3.3C.LWadhwa,'NetworkAnalvsr53l5llynthesis,,NewAgelnternationalpublishers,200T.
4. 4 D.Roy Choudhary, ..Networks 

and SysttmS,Wit"y ArrtJin ita.--- 
" "--- '

5. 5 Donald E. Scoti ,,An Introduction t; Circuit anatysis: a syitem Approach,, Mccraw Hill
List ofExperiments:

1. Study ofvarious commands ofpsplCE.
2. To determine node voltages and branch currenls in a resistive network.3, To obtain Thevenin,s equivalent cir(uit ofa resistive net\,vork.4. To obtainJransient response of a serjes R-L-C circuit for stef voltage input.5. To verifir Thevenin Theorem.
6. To verify Superposition Theorem.
7. To verify Reciprocity Theorem.
B. To verii, Maximum power Transfer Theorem
9. To verify Millman,s Theorem.
10. To determine Open Circuit parameters ofa Two port Network.

EEC- 305 Signals
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U.nit I- Introduction to Signal & Systems: Signals, classification ofsignals, basic continuous time anddiscrete time signals, continuous LTi, discrete LTI systems, irnpui." and step functions, impulse
response stability, linearity, stability, time invariance, eigen values, eigen functions, discrete
convolution, properties of discrete and continuous LTI systei, sy.tems desc_rib"d by difference and
differential equations.

Unit II- Fourier Analysis of Continuous Time Signals and Systems: Fourier series, fourier seriesrepresentation of continuous periodic signal & its properties, iourier transform and its properties,
parseval's theorem, frequency response ofLTl systems.

Unit III- Fourier Analysis of Discrete Tinre Signals & Systems: Discrete_time fburier series,
discrete-time fourier transform [including DFT) and propertiei, frequency resfonse of discrete timeLTI systems, continuous time fourier tmnsform for peri;dic and non-peiiodic'signals, properties of
CTFT.

unit Iv_ Laplace & z_Transform Transform: Laprace transforn and its inverse, existence conditions,
region-of convergence and properties, applicatio; of laplace transform for the anatysis of coDtinuous
time LTI system, z-Transform, properties ofz-transform, inversion ofz-transform, two dimensionar z,transform, convergence of Z-transform, region of convergenc" 

"na 
p.op"iii"., application of Z,transform for the analysis ofdiscrete time LTI systcms, Z tra;fom prubi",r'..

Unit V- State Space Analysis: Concept ofstate, state spacc representation, discrete time LTI systems,state space representation of continuous time LTI systems, iolutions of state equation fbr discretetime L'TI systems, solutions ofstate equation for continuous time LTI systems.
sampling: sampling theorem, ideal & real"sampling, rcconstruction ofiignal from its sarnprcs, ariasingsampling in frequency domain, sampling ofdisirete_time signals.

References:

1. Alan V. Oppenheim, AIan S. Willsky and H. Nawab, Signals and Systems, prenticc Hall, 19972. Simon Haykin, Communication Sysrems, 3ra eaitionlJohn Wit"y, fSgi.3. Signals & Systems,2nd Edirion, by Alan Oppenheim, Atan Witst y, S. Nawab. prcntice Hall,1997.
4. Signals and Systems, bySimon Haykin and BarryVan Veen.Wilcy, 1999.

List of Experiments (Extendable):

(

7.

2.

3.

4.

5.

Demonstration ofdiff. Signals and their properties,
Demonstration ofsampling /reconstruction ofsignals and s pectra I analysis using dft.
Analysis of Fourierproperties of signals.
Convolutior and correlation of signals.
Demonstration of salient properties of signals.

,jgfu
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EE-306 Instrumentation and Measurement

unit I_Philosophy of Measurement: Methods ofmeasurement, measurement system, classification ofinstrument systems, characteristics of instrumen-ts & meaara",n"n, ryri"_a,-,facuracy and precision,sensitivity resolution, errors in measurement & its analysis,.trna"r.as, operrting tbrce, types ofsupports, damping, controlling.
Analog Measurement of Electrical 

-euantities: 
pMN4C, MI, electrodynamic, thermocouple,electrostatic & rectifier type ammerers & voltmerers, electr;dy;;m;;-ryp"e-'wattmeter, three phasewattmeter, power in three phase systems, low power factor & irpF watt"meter, errors & remedies inwattmeter, enerrymeter, D,arsonal galvanometer.

Unit II- Instrunrent Transformers: CT and pT; their el.rors, applications of CT ancl pT in theextension of instrument range, measurement ofspeed, frequency ana porll"a i"atoa,

Unit III- Measurement of parameters: Different methods of measuring low, medium and highresistances, measurement ofinductance & capacitance with the hclp ofeC e.iag"., q *"t"., M"ggo..

Unit Iy- AC Potentiometers: polar rype & Co-ordinate type AC potentiometers, appljcation of ACPofentiometers in electrical measrtrement.
Magnetic Measurement- Ballistic galvanometer, flux meter, determination of hysteresis ]oop,measurement ofiron losses, Lloyd Fischer square for measurement ofpolv.. iorr.

Unit V- Digital Measurement of f,lectrical euantities: Concept of dlgital mcasurement, blockdiagram, anatog & disital instruments, digitai vottmetcr, f.;;*; ;"";;;, spcctrum anatyzer,electronic multimeter.
Cathode Ray Oscilloscope: CRO block dtatram, Cathode Ray Tube & its components, applications ofCRO,Iissajous paltent, dual trace & dual heam oscilloscopes.

References:
1. E, W. Golding & F. C. Widdis, ,.Elect 

cal Measurement &Measuring Instrument,,, A. W. Wheeler& Co. pvr. Ltd. tndia
2. A. K. Sawhney, "Electrical & Electronic Measurement & Instrument,,, Dhanpat Rai & Sons, India3. Purkait, "Electrical & Electronics Measurem"nt A tr.t.u."rt"iio,ri,'TMH*'4. Forest K. Harris, ,,Electrical 

Measurement,,, Wittey Aastern fvf. f,ia.inaia5. M. B. Stout, "Basic Electrical Measurement,,, pre;tice Hall of India6. W. D. Cooper, "Electronic Instrument & Measurement Tech;iq;el prentice Hall Inrcrnational7. J. B. Gupta, "Electrical Measuremenr & Measuring Instrument,l S. f. f"i".i, A S"r,

List of Experiments:

Measurement ollow resistance using Kelvin,s Double bridge.
Measurement of medium resistance using Wheastone.s brldge.
Measurement ofhigh resistance by Ioss olcharge method.
Measurement of Insulation resistance using Megger.
M-easllrement ofpower in a single phase ac circuit by 3 voltmeter/ 3
Cahbration of a induction type Snlle phr". energy melet.
Calibratton of a dynatno'n"te, ryp" oIurrrtmeter by phanlo

Ammeter method

nlethod.
Measurements using Instrument Transformers.
Studyofvarious types ol lndicdting lnstt.umenls. I
I\4edsuretnent of Power in three phasc L.ircurl by ole, lwo & ,rkattmeters., -rj;,.,1

,#W--'"
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EEC- 401 Electromagnetic Fields
Unit I- Co-ordinate Systems: Co-ordinate systems, vector & scaler fields, gradien! divergence &
curl, divergence theorem, stokes's theorem, erectrostatic fierds, couromL,s law, erectric field
intensity due to different charge distribution ie.. Iine charge, sheet charge, volume charge,
equipotential surfaces, line of force, Gauss law, appiications of gauss law, gauss law in point form,
method ofimages.

Unit II - Laplace's & poisson,s equations: Laplace,s & poisson,s equations, electric dipole, dipole
moment, potential & electric field intensity due to dipole, conductor & insulator, poladzation,
boundary value conditions for electric field, capacitances of various types of capacitors, energy
stored and energy density in static electric neld, current del,sity, conduction & convecti.n current
density ohms law in point form, equation ofcontinuity.

Unit lll- Magnetic Fields: Magneric Fields, Biot_Savart,s law, magnetic field jntensiq/ due to
straight current carrying filament, circular, square and solcnoid current carrying wire, magnetic
flux, flux density & magnetic field intensity, nagncric boundary conditions, ampere,s circuifal law
and its applications, magnetic force, Iorentz force on straight and long current carrying conductors
in magnetic field, force between fwo long & parallel currcnt carrying coDductors, nlagnetjc dipole &
dipole moment, torque on a current carrying Ioop in magnetic field.

Unit IV - Magnetic potential: Scalar magnetic potential and its linlitations, vcctor magnetic
potential and its properties, selfand mutual inLluctances, self inductance of scrlenoid, toroid coils,
mutual inductance betlveen a straight iong wirc & a square loop, energy storcd in magnetic field &
eners/ density, famday's law, displacement current, maxwell,s cquations for different types- free
space, harmonically varying fi eld.

Unit V - Electro Magnetic Waves : Electro magnetic waves, uniform planc wave in time domain in
free space, sinusoidally time varying uniform plane wave in free space, wave equat,on, pointing
vector theorem, power loss in a plane conductor, reflection by conductors and diclectric normal &
obliqu e inci dence, reflection at surface ofa conducting medium, transmission Iine analogy.
References:

1. P.V. Cupta; Electromagnetjc Fields; Dhanpat Rai
2. Mathew N.O Sadiku; Elements of Electromagnetic; Oxford
3. S.P. Seth; Electromagnetic !.ield;Dhanpa Rai & Son
4. Sandeep wali ; Elements of Electrom agnetic; Oxford
5. N.N. Rao;Element ofEngineering Electromagnetic; pHI.
6. John D. Kraus: Electrotnagnetir; TMH.

SSSUTMS
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EEC- 402- Microorocessors and Microcontrollers
unit{ History of computers: Timing and contror, memory devices: semiconductor memory
organization, B-bit microprocessor [B0BS): Architecture, types of instructions, jnstruction set,
addressing modes, flag register ofB0B5, and memory segmentation.

Unit-tl 16-bit Microprocessors (8086/808B): Architecture, physical address, ftag registers,
memory organization, bus cycle, addressing modes, instruction set difference between B086 and
B0BB, introduction to 80186 and 80286, assembly language programming ofB0B6/8OBB

Unit -III Data Transfer Schemes: Inrroduction, types of transmission, B2S7 [DMA), B2SS tppD,serial data transfer (USART 82S1l, keyboard display controller [8279], programmabte priority
Controller [8259]

Unit-lV Programmable Interval Timer/ Counter (82S3/8254): Introduction, modes, interfacing
of 8253, applications, ADC and DAC: Introduction, DAC converters, ADC converters, DAC and ADC
interfacing and applications.

Unit -V MicrocontroUer (80S1): Introduction, architectLlre, instruction set, addressing modes,registert. memory 
-organization, 

timers/counters, interrupts, aadressing moaes, B0Sl instructionset, applications of mi crocontrol lers.

List of Experiment (Extendable):

1. To study B0B5 based microprocessor system.
2. To study 8086 based microprocessor system.
3. Write an Assembly Language program to add two 16 bit numbcrs.
4. Writc an Assembly Language program to subtract two 16 bit numbers.
5. To perform multiplication/division ofgiven numbers.
6. To perform computation of square root ofa given number.
7. To obtain interfacing of RAM chip to B0B5/8086 based system
B. To develop and run a program for finding out the largest/smallest number trom a given set

ofnumbers.
References:

1. Hall Douglas v , M icrop rocessor and interfacing, Revised second edition 2006, Macmillan,Mccraw Hill.
2. A,K. Ray & K.M.Bhurchandi, Advanced Microprocessors and peripherals_ Architecture,

^ 
Programming and Interfacing, Tata Mccraw _ Hill, ZO09 T]r.tH repiinr.'3. Kenneth J. Ayala, The 8086 microprocessor: programming and interfacing the pC, lndian -
edition, CENGAGE Learning.

4. Muhammad Ali Mazidi and lanice G lespie Mazidi, The B0s 1 Microcontmler and Embedded
Systems, Pearcon education, 2005. A )'
Kenneth J. Ayala, The 8051 Microcontrolier Architecture. Ii
Microprocessor Architecture, programming and Applicafr

5.
6.

October 2013, Ramesh Gaonkar.

Lltio,11,c e llcaco i-uarning.
the 8085 6/e
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EEC- 403 Power Svstem

Unit | - Introduction: Typical layout of an electrical power system_present power scenario inindia, generation of electric power: conventional sources tq*f it"ti"E,fiyj- ,tation, steam powerplant, nuclear power plant and gas turbine plan! ,"" .dir""ri"rri."'ul."s iquatitativel: oceanenergy, tidal eners/, wave eners/, wind energy, fuel cells. and solar en".gyl .og"r"."tion 
"nAenerS/ COnservatiOn and Storage.

UDit II - Economics of Generatiol: Introduction, definitions ofconnected Ioad, maximum demand,
l:yf- j1.,,:::,::9 facLor, diversiry f".to., Lo,d duratior curve,;;";";;;d size or senerarorunrts. uase toad and peak Ioad Dlants. Cost of electrical energy,fixed cosq running cost, Tariff oncharge to customer,

Unit III -. Transmission Systems: Variolrs system of transmission & their comparison, HVDCtransmission converter, inverter, firters & s,bstation layout. vortag" 
"nJn"".iiu" r,o*o..on,.or.

Unit IV - Distribution Systems: primary and secondary distribution systems, concentrated &uniformly distributed loads on distributors f"d at one anj f,,rfr e"J.,i.Jj"i.,0r,,"., sub mainsand tapered mains, volrage drop and power loss calcutations, ;"t;";; ,;g:;i;;, heeders l(elvin.sIaw and modified Kelvin's law for feeder conductor sizc and its limi;,;.;: 
_'_'

Unit V- Overhead Transmission Lines: Types of Conductors, Line parameters: calculation ofinductance and capacitance of single and douile circuit transmis.i", ffr"., iir."" pf,*e lines withstmnded 
^and 

bundte conductors, generalized agco constants ;;J;;;;;;;; cjrcuirs of shorr,medium& longlines. Line performance: cir.le dirgr"-, r"gulaiion-rrJJffi.i"r.y 
"f.f,".,, ^"air^and long lines.

( List ofExperimenr (ExrendableJ:
' I To study and draw typical layout ofan Electrical power System.2. To study AC distribution for-single phase,:-ptrase ana : itrase + wrre sysrem.3. Io study different types ofelecrrical cable.

4. To study different types ofinsulator.
5. To study and draw the lay out ofsubstation.
6. To study different types oftowers and supports for ol7. Study ofpower flow diagram.
B. To study rhe Electrical Design ofOverhead Lines.9. To srudy vJrious transmission lines_
10. To study and draw the various power plant.

ansmission Iines.

.i'
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References:-
1. Electrical Machines by Ashfaque hussain , CBS publication
2. C.L. Wadhwa -Generation, Distribution and Utilization of Electrical Energy, Second Edition,

New Age International, 2009
3. C.L. Wadhwa Electrical power Systems, Fifth Edition, New Age International, 2009
4. M.V. Deshpande, Elements of Electrical power Station Design, 3rd Edition, Wheelerpub.

1998
5. V.K. Mehta principal ofelectrical power system, S Chand publication
6. J.B. Cupta electrical power system, kataria and sons publication.
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EEC- 404 Analog Communications

tlnit - 1Introduction: Introduction to communication system, need for modulation, amplitude
modulation, time domain and frequency domain clescription, power relations ln AM waves,
generation of AM waves, square law modulator, switching modulator, detection of AM waves;
square law detector, envelope detector.

Unit - 2 Modulation: Double side band suppressed carrier modulation (DStsSC): time-domain
description, frequency_domain representation, generation of DSBSC wavcs: balanced modurator,
ring modulator, coherent detection of DSBSC modulated wavcs, costas loop, single sicle-band
modulation [SSB]: quadrature carrjer multjplexin& hilbert transform, properties of hilbert
transform, pre envelope, canonical representation of band pass signals, single side-band
modulation, frequency-domain description of SSB wave, time,dom;in description, phase
discrimination method for gcnerating an SSB modulated wave, time-domain description, phase
discrimination method for generating an SSB rnodulated wave ,demodulation ofSSts waves.

Unit - 3 Radio Transmitter and Receiver: Frequency _ domain description, gencration of VSB
modulated wave, time - domain description, envelop detection ol VSB wave plus carricr,
comparison of amplitude modulation techniques, frequency translation, frequency division
multiplexing, application, radio broadcasting, AM raclio, pulse modLrlation, types ol pulse
modulation, PAM,generation and demodulation ofpWM, gcneration anci clcnodulation ot ppM

unit - 4 Angle Modulation (FM)-r: FM, narrow band FM, wide band FM, transmissjon bandwidthof FM waves, generation of FM waves: indirect FM and direcr FM, angle modulation (FM)_ll:
demodulation of FM waves, FM stereo multiplexing, phasejocked loop,"nonlinear model of the
phase - locked Ioop, linear model ofthe phasc _ locked loop, nonliner. 

"ff..,a 
in F, .yr,".r.

Unit - 5 Noise: Shot noise, thermal noise, white noise, roise eqllivalent bandwidth, narrow
bandwidth, noise figure, equivalent noise temperature, cascade connection of two-port networks.
noise in continuous wave modulation systemst introductiotr, receiver.model, nojse in DSB_SC
receivers, noise in SSB receivers, noise in AM receivers, thresholcl effect, noise in tM [eceivers, FM
threshold effect, pre-emphasis and de-emphasis in FM.

References :

1. Communication Systems, Simon
2. An Introduction to Analog and
Pvt. Ltd.,200B

2. Modern digital
ed, 2010,

Haykins,sth Editjon, John Willey, lndia pvt. Ltcl,2009.
DiBital Communication, Simon Haykins, John Wiley India

rd Univcr'sity Press., 4thand analog Communication systems

Communication Systems, Harold p.E, Stern Samv and A d, Pearson Edn,2O04.
Comnlunication Systemsi Singh and Saprei Analog nd, Ed 2007.
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List of Experiments (Extendable) :

1. To generate the amplitude modulated signalIAM wave) by Llsing given message signaland
carrier signals in MATLAB software

2. To generate the AM-DSBSC modulated signal(DSBSC wave) by using given message signal
and carrier signals in MATLAB software

3. To demodulate the DSBSC wave using synchronous detector
4. To generate frequency modulated sjgnai and observethe characteristics of FM wave using

MATLAB software.
5. To demodulate a Frequency Modulated signal using MATLAB software
6. To generate amplitude modurated wave Llsing simulink and demodulate thc modurated

7. To generate DSB-SC Modulated wave using simlLlink and demodulate ihe modulated signalB. To generate frequency modurated signar using communicarion block set ofsTMULINK9. To generate ampiitude modulated wave and determine the percentage modulation.
10. To Demodulate the modulated wave using envelope dctector.
11. To demodulate the modulated wave and to observe thc characteristics ofdiode deteclor.
12. To generate frequency modulated signal and dctermine the modulation index and

baDdwidth for various values of rmplitude and frequency ofmodulating signal.
13. To generate the SSB modulated wave.
14. To observe the spectrum ofAM and FM signals and obtain the powcr levels in DBM of

fundamental frequency components by using spectrum Analyzer.
15. To write a MATLAB program to simLllaLe the pWM waveform rhe givcn message signal

'-'#N'sr
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Unit I - Transformer: 3 -!b transformer construction, working principal, connections &applications, Scott conne*ion, polarity resr, parallel operarion of 1.4? i-fiirlr'.to..e1 .onairionlor maximum efficiency & regulation, cooling metho;s, hdrmonics in : 6- t.rn.to.In".r, a.y typ"transformer, auto-transformers.

Unit II - DC Machines: Construction & working principle of dc machine 0notor and generator],classification of dc machine, characteristics.of Ic rn*riir"i, 
"rni "q. "i ai'_llr,,r", iap & wavewindings, torque eq. of dc motor, starrins of dc motor, speed controiJiai ,io,ofio..". a 

"rn.r"n.yoF dc machines, applications.

Unit III - Induction Motor-I: Construction, working principle & classification ot 3-+ indLlctionmotor, phasor diagram ,equivalent circuiL dev"toped loiqr", po*", n"r, ai"g."r.,, ,p""0 7,"rqr" Atorque/slip characteristics, rotational losses & applications.

Unit IV - Induction Motor-llt Starting of 3,0 induction motot no load
cogging & crJwlin& circle diagram. specd ionlrol ul in.lurti,,rr murur,
lnoucEon genera[or.

and blocked rotor test,
power factor control,

(

Unit.V^- Single_Phase Motors: 1.0 induction motor, double revolving field theory, equivalentcircuit & derermination, performance calculation, starting method. A tyf8, 
"i-i,q ira*rion motor,thei r co nstruction, working principle & applications, f_6!eries moi;;j;r;;;."

References:
1. M, c. Sa, Alrernating Current Machines,, (Sth Ed.) ELBS, 1986.2. V.Del Toro, "Electrical Machines & powir Systems,,, ieeS, frentice_Hatt, Inc., EnglewoodCliffs.
3. V.Del Toro,"Electromechanical Devices for Ener$/ Conversion & Control Sysrems,,, pHI pvl

Ltd.,7975,
4.
5.
6.
7.

Electrical Machines by Nagrath and Kothari (TMH)
A.C. N4achines by Lrngs dorf [rncgraw Hill).
Electrical i\,lachines by Dr.p.S.Bimbhra I Khanna J.
Electrical Machines by Ashfaq Hussain iDh:rnpai.Raij.
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List of Experiments (Extendable) :

1. To Perform turn ratio and polarity test on 1-phase transformer
2. To perform load test on a l,phase transformer and plot its load characterjstic
3. To perform OC and SC tests on a 1-phase transformer and determine its equivalent circuit

and its efficiency and regulation at different load and power factor.

4. To perform Sumpner's test on tlvo 1-phase transforner and determine its efficiency at
various load.

5. To perform Noload and block rotor test on a 3- phase IM and determine tts equivalent
circuit.

6. To Perform load test on a 3- phase IM and plot jts performance characteristlcs.
7. Study ofvarious types ofstarters used for 3- IMs.
8. To perform No-load and block rotor test on a 1- phase IM and determine its equivalent

circuit.
9. To analyse open ckt. Characteristics ofselfexcited DC generator
10. To analyse load chaGcteristics ofDC compound generator.
11. To perform load test on DC shunt motor.
12. To perform Ioad test on DC series motor.
13. To perform speed control ofDC shuntmotor.
14. To conduct Swinburne's test on DC machine to determine efficiency when working as

generator and motor without actually loading the machine.

/...St%4irtr
-+$;.r,4&*
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Unit ll _ Transducers: Classification, characteristic & choice oftaansduccrs, resistive, inductive and
capacitive transducers, strain gauge, gauge factor, thermistor, thermo couples, LVDT, RVDT, piezo-

1 electric Lransducers, magnero elastic and magnetostrictive, hall effect transducers, opto-elecironic' rransducers.

Unit III - Analog & Digital Data Acquisition Systems: Instrumentation systems used, interfacing
transducers to electronic control & measuring systems, d/a multiplexing, a/d multiplexing, speciai
encoders.

EEC- 406 - Electronics Instrumentation

Unit I - A.C. Bridges: Measurement, sources and detectors, measurement of inductance,
capacitance & Q factor, Maxwell's bridge, Maxwell's jnductance & capacitance bridge, Hays bridge,
Anderson's bridge, Owen's bridge, De-sauty's bridge, Schering bridge, Heaviside Campbell,s bridSe,
Weins bridge, Universal bridge, errors in bridge circuit, Wagner's earthing device, e meter.

Unit IV - Signal Generators: Fixed & variable frequency AF oscillators, sine wave generators, AF
sine and square wave generator, function generator, square & pulse generator, random noise
generator, sweep generator, TV sweep generator, sweep- marker generator, video pattern
generator vectroscope, beat frequency oscillator, frequency selectivc wave analyzer, hetcrodyne
wave analyzer, harmonic distortion analyzer, spectrum analrzcr, digital fourier analyzer.

Unit V - Digital Instruments: Advantages of digital ins0.ulnents over ana)og instruments,
resolution, sensitivity, digital voltmeter - ramp type, dual slope integration type, integrating type,
successive approximation VM, digital multimeter, digital frequency meter, electronic counter,
digital tachometer, digital Ph meter, digital phase meter, digital capacitance meter, LED, LCD, nixies,
electro luminescent, incandescent, liquid vapor display, dotlatrjx display, analog recorders, X,y
recorders, RS 232C, IEEE 4BB, GPIB electric interlacel

'-.ffirftntt'..,.:$'-:F
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List of Experimerts (Extendable):

1. Measurement ofinductance ofa coil using Anderson Bridge.
2. Measuremcnt of capacitance ofa capacitor using Schering Bridge.
3. LVDT and capacitance transducers characteristics and caljbration.
4. Resistance strain gauge- Strain Measurement and calibration.
5. Measurement of R, L, C & e using LCR-e meter.
6. Study & measurement offrequency using Lissajous patterns.
7. Measurement of pressure using pressure sensor.
L Study of piezo-electric transducer and measurement of impact using piczo_electric

transducer
9. Measurement of displacement using LVDT.
10. Measurement ofspeed of a motor using photoelectric transducer.
11. Study & measurement using ph meter.
12. Temperature measurement & control using thermo couple & using thcrmistor.

(

References:

1. Albert, D. Helfrick, W.D. Coopea, Modern Electronic Instrumentation and measurement
techniques, PHI.

2. Kalsi H.S., Electronic Instrumentation, TMH.
3. A.K. Sawhney, Electrical and Electronjc mcasLlrements ancl Instrumetrtation. Dhanpat Rai

and Co.

4. E.W. coldin& Electrical
Sons, Ltd. London 1940

Measurement and Measuring Instruments Sir Isaac pitman and

5. C.S. Rangan, G.R Sarma, V.S.V. Mani, Insrrume on Devices.
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(Minutes of the Board of Studies Committee Meeting]

School Of Engineering

Department of Electrical Engineering

Minutes olEoard olS{udi€s Corntnitt!e I\4eeriDg Dared : 0:.1.6.2017

The Board ulsturlies Comnrittee [4eetinE/was held in the roour ol IIOD (Il) at 1]30 I,M on 03.6.2017. Following
nrcmbers wcre prP.Prl. /\\l\ II lqr. Mukesh Trwa \\\

\2. 14r Vrjay Prrkash singh

3. Mr. Prabodh Khampaiya

4. Ms. Alka Thakur

5. Mr. Devendra Patle

6. 14s.lyotsna Sasar

7. Nlr. Sandesh Pradhan (exiernal)
8. l)r. N.P. Patidar (External)

lheChairmanof Board of Studies ConnniLtee welcomes an(l apprcciatcd lhe eforls prrr up hyihe farulty tor
progress ofthe departmcntal activities. The following Ag€nda pojnts were discussed and rcsolved.

Agenda 1. Approvalof lili-7ih& I'h semecter Scheme and Syll l)us(NON-CBCS)

Discussion (lfany) | schenrc and Syllabus should be pre1,. r.,t .,, pe, Lurrelr den)and rn rndust.y.

Rcsolution ofthe Discussion : Scheme aDd Syllabus Was t,r(l)ar rd as per current demaDd in induslries and was
approved tor lonhcoming 7 & 8' .ernesler

The Chairman thanks the members for peacefulconduction olme€ting.

uding c

A
Signatxre ofAll members 0ncl

1. Mr. Mukesh Tiwari Ii.'""o

7. Mr. Sandesh Pradhan fEx(eFrll
8. Dr. N.P. Patidar 1*t"*rt!$f

6. Ivls.Jyotsna Sagar

2. Mr. Vijay Prakash

3. N4 r. Prabodh Khanrpa
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EE 701 Flexible AC Transmission Systems (FACTS)

Unit-li Iotroduction: Facts basic concepts and general system considerations, power flow ir ac
system, defiritions on facts, basic tlpes of facts controllers, benefits from facts Technology,
static var compensator (SVC): principle of operation and control strategy, thyristor controlled
phase angle regulator (TCPAR): principle ofoperation and control strategy.

Unit-2: Transient Stability Analysis: Analysis of Power systems imtalled with FACTS
devices.
Control with FACTS: Power Transmission Control using UPFC. power transmission control
using phase shifting transformer (PST), power transnlission control using SSSC.

Unit-3: Oscillation Stability Analysis and Control with FACTS: Linearised model of power
systems installed with FACTS based stabilizers, Heffron-Phillips model of a SMIB system
installed with SVC, TCSC and TCPS, Heffron-Phillips model of a SMIB system with UPFC,
Heffron-Phillips model ofa multi-machine system installed with SVC, TCSC and TCPS.

Unit-4: Dcsign of FACTS based stabilizersr Analysis of damping rorque contribution by
FACTS based stat'ilizers installed in SMIB systents, selection of installing locations and
feedback signal for FACTS based stabilizers. Dynamic Voltage restorer.

Unit-s: Power flow Controller: Unilicd Power Flo\\ Controllcr (UPFC), principle ofoperation,
config.lration and control, simulation of UPFC, ste.ldy state nrodel ol UPFC, interline power
flow controller (IPFC). principle of operation, conliguration ilnd control, static compensator
(STATCOM), principlc ofoperatioo arld conlrol. applicrlion lbr rritigation ofSSR.

References:
l. "Understanding FACTS Devices" N.G. Hingorani and L. Guygi. IEEE Press Publications
2000.
2. Flexible AC Transmission System: Y.H.Song and A.T.Jhons, IEE, 1996(A Book)
3. Dr Ashok S & K S Suresh Kumar "FACTS Controllers and applications" corrse book for
STTP,2OO3.
4. Ned Mohan et.al, Power Electronics, John Wiley and Sons.
5. K. R. Padiyar, FACTS Controllers in Power Transmission and Distribution, New Age
Intemational, First-Edition.
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EE- 702 Control Systems
Unit I - Introductiofl to Control System & Classification : Differential equations of systems,

linear approximation, laplace traosform and transfer filnctiorl oflinear system, model ofphysical
system (electrical, mechanical and electromcchanicnl ), block diagranl, signal flow graph,

mason's gain fomula, retum difference and return ratio, error detectors, servomotor,

tachogenerator, seryo amplifier, magnetic amplifier, rotating amplifier.

Unit II - Time Domain Analysis: Representation of deterministic signals, first order system

response, s- plane root location and transient response, impulse and step response of second

order systems. performance chaEcteristics in the tilne domain, effects of derivative and integral

control, steady state response, error constant, generalized definition of error coefficients,

concepts of stibility. Roulh Hurtwilz crirerron.

Unit III - Frequency Dornain Analysis: Frequency response bode plot, polar plot, nicol's chart,

closed loop frequency response, frequency domain perlor1nance characteristics, and stability in
the frequency domain, nyquist criterion.

Unit IV - Root Locus Method: Basis theory and properties of root loci, procedure for the

construction of root loci, complete root locus diagritm, design and compensation of feed back
control system, approaches to compensatjon, cascade compensation networks and their design in
the frequency domtin, simple design in s- plane.

Unit V - State Variable Methods: lntrodu(tion ro state viLriabl( con(epts, state variable
description of linear dynamic systems, representation in matrix forms. block diagram and signal

flow graph representation of state equations tmnsfer matrix from state equations, transition
matrix, general solution for linear time invariant slale equations, basic principles of adaptive

contrcl systems.

References:
l. Ogata K, "Modem Control Engineering ", Prentice Hall
2. Modern Control Enginecring,B S Mankey
3. Nagarath & Gopal," Control System Engineering," Wiley Eastern
4. Bakshi & Goyal. Feedback control systcrn, Tcchnicitl publicatjon.

List of Experiment (Extendable):
1. To determine speed torque characteristics ofarrnature controlled D.C. servomotor.
2. To determine the speed torque characteristics and rclationship between torque speed and

control windings voltage by AC sefr'omotor.
3. To obtain the step response transient characteristics of first order elect c system and to

measure system parameters.
To plot the nyquist plot ofa given translbrmcr tunction using matlab.
To plot the bode plot ofa given transformer- tirnction using matlab.

.+Y c

4.
5.
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EE- 703 Electricrl Drives

Unit I- Introductior to Electric Drives: Elcmcnts of drive systems, requirement of electric
ddves, .ating & selection of drives, groups and individual drives, constant power and constant

torque drives. Review of characteristics of AC & DC motors, load torque, Ioad-drive, speed

torque characteristics, quadrant speed torque characteristics, load equalization, stability of
electric drives, moment of inertia and torque ofmotor load combination.

Unit II-DC Drives: Starting, braking. transicnt & stcxdy state analysis plrase controlled and

chopper controlled.drives, speed control, energy recovery systems, duai converter.

Unit III- Induction Motor Drivesi Starting brakirrg and speed control, PWM, voltage source

invgrter and curent sources fed im drives. cyclo converrer ied drive. vedor control drives, slip
power recovery, conventional control methods, rotor impedance control, converter controlled-
Static Scherbius & Static Krammers drives.

Unit IV- Synchronous Motors Driyes: Starting, braking, transient analysis, synchronous
motors variable speed drives, V/F control, cyclo convcrler fed synchronous motor drive.

Unit V- Special Motor Drives: Fundamentals of switched reluctance motors, stepper motorc,
pennanent magnet motor, vector control. digital control ofdrives.
Traction: Electric traction, machinc tool drive, elecllic cars, steel & cenlents plants, textile &
paper mills.

References:
1. G.K. Dubey "Fundamentals of Electrical Drivcs"-. Narosa Publications
2. 2. Gopal K. Dubey "PowersemiconductorContrnlled DIives'! PHI
3. S.K. Pillai, "A first course ofElectdcal Ddve" New age International.
4. Ned Mohan Electrical Drive Wiley India
5. V. Subramanyam "Thyristor contro I of Electric Drive" Tata Mc Graw Hill Pub.
6. S.Shiva Nagaraju power semiconductor drivc Ptll learning

List ofExpcriments:
l. To study the starting and running characteristics ofco[verter fed DC traction motor.
2. To study the energy recovery systems and brirking of a DC drive.
3. To study the braking methods ofa thrce-phase inductior motor.
4. To study the performance ofVSI fed three-phase induction motor using PWM technique.

5. To control the speed ofa three phase slip ring lnduction motor using rotor impedance control.
6. To study the performance ofVector Controlled thfr:e phasc lnduction motor drive.
7. To Study frequency Controlled Synchlonous rnokrl c['ivc.

"%*+i,s3s'



(Elective-I) EE- 704 [A] - High Voltage Engineering

Unit -I Introduction: Basics ofHV technolugy. adrJntages oftransmitting electrical power at
high voltages, need for generating high voltagcs in laborctory, applications ofhigh voltage.

Unit -II lnsulation & Breakdown: Classification of HV insulating media, its properties,

gaseous dielectrics, ionizations, Townsend's thcory & its limitations, streamer's theory
breakdown in non unifbrm fields, corona discharges, Paschen's law and its significance, time
lags of breakdown, breakdown in solid diclcctrics, intrinsic breakdown, avalanchg breakdowo,

thermal breakdown, and electro mechanic breakdorvn, brcakdown of liquids dielectric,
suspended particle theory, electronjc breakdown, electro convection breakdown, cavity
breakdown (bubble's theory).

Unit -IU High Voltage AC DC : HV AC transformer'. need for cascade connection, working of
transformers units'connected in cascade, series resonant circuit, principle of operatior and

advantages, tesla coil, HV DC voltage doubler circuil, Cock Croft- Walton type high voltage DC
set.

Unit -IV; Impulse Voltage and current Introduclion to standard liqhtning and switching
impulse voltages. analysis of single stlge impulsc scncrator. expression fol output impulse
voltage, multistage impulse generator, its componcnts. trjggering of impulse generator by three
electode gap arrangement, triggering gap, oscillograph tirre sweep circuits, generation of
switching impulse voltage, generation ofhigh impulse cuffenl.

Unit -Migh Voltagc Tcsts on El(ctri(xl Appxr tus: Definitions of technologies, tests on
isolators, circuit breakers, cables insulators anrl translbrrncrs.

Unit -V Measurement of High Voltages: Electrostatic voltmeter, gener-ating voltmeter, series
resistance micro ammeter, HV DC measurements, standard sphere gap measuremeflts of HV AC
& HV DC, potential dividers, resistance dividers, capacitance dividers, mixed RC potential
dividers. surge currenl measrlremcnl.

References:
l. E. Kuffel and W.S. Zaengl, "High voltagc cngineeling fundamentals", 2nd edition,

Elsevier, press, 2005.
M.S.Naidu and Kamaraju, "High Voltage Engincering", 3rd edition, THM, 2007.
L. L. Alston, "High Voltage technology", BSB Publication, 2007..

Rakosh Das Begamudre, Extra High voltage AC transmission engincering, Wiley
Easternlimited, 1987.

Transmission and distribution refererce book-Westing House.
C.L.Wadhwa, High voltage engineering, New Age Intemational Private

2.
1
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EE- 704[Bl - Gcneraliscd 'Ihcorv of Elcctrical Machines

Unit I Generalized Theory: Conversions, basic t$'o pole rnachines, transfonner with movable

secondary, ffansfoJmer voltage and speed voltagc, Kron's primitivc machine , analysis of
electrical machines. voltage and tL,rqtle cqualiun.

Unit II Linear Translbrmationsi Invariancc of po*,er. trnnsformations f'rom displaced brush

axis, three phases to two phase, rotating axcs to stalionrry axes, transformed impedance matrix,
torque calculations.

Unit III DC Machines: Generalized representation, generator and motor operation, opemtion

with displaced bnlshes, steady slate and transicnt analysis, sudden short circuit, sudden

application of inertia load,electric braking of dc motofs.

Unit Mynchronous Machines: (icnerilized rcl)rsscnllllion. cquivalent circuit, steady state

analysis, transieht analysis , phasor diagranrs, eleclromechanical transients.
Induction Machinesi Generalized representalion. performance equation, equivalent circuit,
steady state anal)sis, trnnsient analysis, phasor ilitgrams, double cage machine, harmonics,

voltage & torque equation for stcady state opeli'tlion of incluclion motor & Scharge motor.

Unit V Special Machines: Generalizcd representntion. steady statc analysis ofreluctance motor,

brushless dc motor, variable rchrctance motor & single phasc scrics motor.

References:
1. P.C,Krause, Analysis of Electric Machinery, Wiley lndia.
2. B.Adkins, The General theory ofElectrical Machines.
3. B.Adkins & R.G.Harley, The General theory of AC Machines.
4. P,S.Bhimbra, Generalised theory of Electrical nrlc
5. White & Woodson, Electro Mechinical Encrgy Conversion.

(

,J{N



EE- 705[A] - Computer Aidcd Dcsign of Electrical Machines

Unit-I Computer Aided Design Philosophy ol computer aided design, advantages, Iimitations,
analysis and synthesis methods, selection of input data and design variables, flow charts for
design of induction motor and sylchronorrs machinc. optimization of rlesign constrain€d and
unconstrained optimization problcm

UniGII DC machine:-Design of armature rvindinus
optimal design, formulation of design equations,
algorithms for optimal design.

Unit-III Power Translbrmer:-Design of magnctic
variables for optimal design, formulation ol design
functions, algorithms lor optimal desigrr.

& tield systems. selection of variables for
objective function, constmint functiom,

circuit, design of windings, selection of
cquirions. objcctive function. constraint

(

(

Unit-IV Single Phase Induction iMotor-Calcularion ol'main dimensions of stator, complete
design of stato. with its punching details, design of main and auxiliary winding, design of rotor,
performanca calculiltion ofdesigned rotor and performance by equivalent circuit approach.
Thr€e Phase InductioD Motor -Design of stator, windings design ofsquirrel cage rotor, design
of slip ring rotor, selection of variables tbr oplimirl design. formulation of design equations,
objective functions constraint fLlnctions. algorithms lbr optimal design.

Unit-V 3-Phase Alternator:-Dcsign of stator, windings, design of field systems for salient pole
and non-salient pole machines, seleclion ol- vltriables lbr oplimal desigrr, fbrmLrlation of design
equations, objective function, constriLinl funclions. algor-ithnrs for optimal dcsign.

Referetlces:
l. Computer- Aided Design of Electrical Equipmcnt- by Dr. M. Ramamoorrhy-Affiliated

East-West press Pvt. Ltd. Ne$ Dclhi.
2. Electrical Machine Design- by A.K. Sarvhney. Dhanpat Rai & Sons.
3. Performance and Dcsign of A.C. Machines-M.G. Say, Alfiliatcd East Wesr press pvt.

Ltd., New Delhi.
Performance and Design ofD.C. Machines-
Principles of Elecrical Machine Design
Oxford & IBH Publishing Co.

Clalton & Hancock.
with Computer Programmes by- S.K. Sen,

a
o
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EE- 705[B] - Artilicial Intellig€nc€

Unit 0l: Introduction: Organization of the brain. biological neuron, biological and artificial
neuron models, historical developments, essentials ol artificiul neural networks, artificial neurcn
model, operations ofartificial neuron, types ofneuron activation function, ANN architectures

Unit 02: Classification Taxonomy of ANN: Connectivity, neural dynamics (activatio[ and
synaptic), leaming strategy (superviscd, u,lsupcrviscd, reinforcement), learning rules. percepfton
models: training algorithms: discrete and continuous perceptron networks, perceptron
convergence theorem. lnultilayer feed forward neural netlvorks

Unit 03: Memory: Associative memory, bi-direclionnl associativc mcnrory, architecturc, BAM
training algorithms, storage and recall algorithm, BAM energy function, self-organizing maps
(SOM) and adaptive resonance theory (ART).

Unit 04: Fuzzy Logic system: Fuzzy versus crisp, liEzy sets, membership function, basic flrzzy
set operations, properties of firzzy sels. hzzy rclations, fuzzy control, predicatc logic
(interpretation of predicate logic forrnula, inlelcrrr:e in predicate logic), fuzzy logrc (ftrzzy
quantifiers, fuzzy infcrcncc). firzzy rulc bascd s),slcor. delirzzillcation nrethods.

UDit 05; ldtelligent 'lools: lntroduction to gcnclic algorithm, biological background, GA
operators, selection, encoding, crossover, mutatioo, chromosome, expert system, software
architecture, rule base system.

References:
l. Simon Haykil1, "Neural Networks: A Comprehcnsivc Foundation".2nd Edition, Pearson

Educatiorl
2. S. Rajsekaram, G. A. Vijayalaxmi Pai, "Neuftl Nehvorks, Fuzzy Logic & Genetic

Algorithms'synthesis & Applications", Pructice Hall India
3. James A. Andcrson, "An lntroduction to Neural Networks", Practice Hall India

Publication
Mohamed H. Hassoun. "Fundamentals ofArtiflcial Ncural Network". Practice Hall
Kelvin Waruicke, Arthur Ek\\lle, Raj Agarrval. "Al Tcchniclues in Power System", IEE
London U.K.
S.N. Sivanandam, S. SLrmathi.S.N. Dccpl. Inlr'oduction to Neuml Network Using
MATLAB 6.0". Tatn Mccraw Hill.

{
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EE-706 Major Projcct Synopsis-I

The students have to keep in mind that in linsl senresrer rhey would be required to implement
whatever has been planned in the Major Project Svnopsis-I in this semesrer. It is possible that a

work, which involves greater cfforts and tinte nlly bc taken up Irt this stage and finally
completed in final senrester. but paffial coDplction rcport shoulcl be submitted in this semester
and also evaluated by an extemal examincr. At the end of semester, all students are required to
submit a synopsis.

,jw.



EE-707 Industrial Training -I
Duration: 2 \[eeks atler the VI semcster in the surnnrer break. AssessDlent in VII semester.

Students must observe f-ollowing to enrich their Iearning cluring inclustrial training:

- Industrial environment and work cnltllre.
- Organisational structure and inter pcrsonal communicalion.
- Machines/ equipment/ instruments - thcir $,o|king and spccitications.
- Product development procedures and ph.tses.

- Proj€ct planning, monitoring and controL.
- Quality control and assurance.
- Maintenance system.
- Costing system.
- Stores and purchase systems.
- Roles afld r€sponsibilities ofdifferent categories ofpersonnel.
- Customer services.
-Problems related to various areas of Work elc.

- Layout ifany

(
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EE 801-Computer Applications to Power

Unit I Power System Models- Models oi power system components, network model using
graph theory, formation of Z bus, transmissioD linc models, regulating transformer, line
loadability, capability curves of alternator.

Unit II Compensation- Control of load bus voltage using reactive power control variable,
SVC & SVS, Regulated shunt compensation, series and shunt compensation, effect on
loadability oftransmission lines, Uniform series and shunt compensation,

Unit III Sensitivity Analysis-Sensitivity analysis- General sensitivity relations, generation
shift distribution factors, line outage distribution factors, compensated shift factors,
sensitivity associated with voltage-VAR, sensitivities relating load bus voltage changes in
terms of PV bus voltage changes, sensitivity relating changes in reactive power generation
for changes in PV Bus Vo)tage.

Unit Mower System Security- Secur-ity functioDs, Sccurity level, contingency analysis,

security control, economic dispatch using LP formulation, pre'contingency and post-

contingency, corrective rescheduling.

Unit V Stability -Voltage stability, Difference betwccn voltage and angle stability, PV Curve

for voltage stability assessment, proximity and mechanism, modal analysis using reduced

Jacobian, participation factor, effect of series aDrl shunt compensation on voltage stability ,

effect ofload models.

Listof Experiments (Extendable): Matlab based:

1. Formation ofbus admittance mah-ix using rrlat lab.
2. Z bus building algorithm using m:rt lab.
3. NEWTON RAPSON Ioad flow analysis.
4. Fast de coupled load flow analysis.
5. Study of PV Curve for voltage stability,

References:

1. Power Generation, Operation and Control by A.J. wood and B.F. Wollenberg foh
Wiley & Sons Inc.
t984.
Computer methods in power systems analysis by stage 0.W. and E.L.
Graw Hill.

SSSUTMSwe.f July 2017
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4. Computer Techniques in Power Systems Analysis- Pai M.A. Tata Mc Graw Hill.
5. Computer Modeling ofElectrical Power Systems, Arrillaga J. Arnord C.P Harker B.J.

John Wiley & Son
6. Computer Aided Power Systems Analysis l(usic G.L.- 2nd Edition, CRC Press
7. Modern Power Systems Analysis Naglath I.J.and Kothari D.P. Tata Mc Graw Hill.
B. Power System Analysis Grainger J.l. & Stevrlson W.D. Mc Graw Hill.
9. Power System Stability and control -P Kunclur,lEEE Press 1994.
10. Advance Power Systems Analysis and Dyll lllics Singh L.P. John Wiley.

SSSUTMSw.e.fJuly 2017
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EE 802 - Advance Electrical Drives

Control ofD,C, Motors by Converters: Thyristor controlled drives, single phase semi and
fully controlled converters and three semi and fully controlled converters connected to d.c.

separately excited, output voltage and current waveforms, speecl and torque expression,
speed-torque characteristics.

Unit-ll: Induction Motors Control:-Control of in(luction motor by ac voltage controllers-
waveforms, speed torque characteris[ics, variablc frequency control of induction motor by
voltage source, current source inverters and cycl(]converteas, PWM control comparison of
VSI & CSI operations, speed torque characleristics.

UnitlII: Control of Induction Motors from Rotor Side:-Static rotor resistance control,
slip power recovery static scherbius drive, static kramer drive, their performance and
speed torque characteristics advantages, application, problems.

Unit-IV: Synchronous Motor Control: - Separxtc control & selI control of synchronous
motors, operation of self controlled synchronous r)lotors by VSI, CSI and cycloconverters.
load commutated CSI fed Synchronous motor', operntion, lvavcfornl, speed torque
characteristics, application, advantage, nu ericirl pr-oblcnts, closed loop operatioD.

Unit-V: Special Motors: Servo drives, AC & DC servomotor, stepper motor, microstepping

, control techniques, energy efficient electric motots.

List of Experiments (Extendable)-Matlab basc(l experiments:

1. Thyristor controlling ofsingle phase semi aDd ftlly controlled converters.
2. Thyristor controlling ofthree serni and fully controlled converters connected io d,c.

separately excited.

3. Analysis ofspeed and torque expression of DC lltotor.
4. Variable frequency control of in(lrrction nrokrr by voltage soLlrce, current source

inverters. 
_

5. Transient analysis ofDC motors.

6. Transient analysis oflnduction motors.

7. Transient analysis of Synchronous ntotors.

References:

SSSUTMSw.e.fluly 2017
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1. G.K. Dubey "Fundamentals of Electrical Drives"-. Narosa Publicatiors
2. Gopal K. Dubey "Power semiconductor Controlled Drives"- PHI

3. S.B. Dewan, G.R. Slemon, A. Straughen "Power semiconductor Controlled Drives"
4. B.K. Bose "Power Electronic control ofAC Drives".

5. V. Subramanyam "Thyristor controlofElcctl ic Drive" Tata Mc Graw Hill Pub

6. N.K. De, P.K. Sen "Electric Drives" PHl
7. S.K. Pillai, "A first course ofElectlical Drivc" New age lnternational.
B. S.K. Pillai. "Analysis of Thyrislor Power conditioned Motors" University Press

(lndia)Ltd. Longman
9. P.V. Rao, "Power semiconductor Drives", BS Publications.

(
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EE 8O3 (A)- EHV A.C. and D.C. Transmission

Unit- I Introdu.tionr EHV A.C. and D.C. links, Kind of d.c. links, limitations and advantages
of a.c, and d.c. transmission, principal application of a.c. and d.c, transmission, trends in
EHVA.C. and D,C. transmission, power handling capacity, firing angle control, overlapping.

Unit- II FACTS Devicesr Basic types of controllcr, series controller, static synchronous
series comperlsator(SSSC), thyristor-controlled series capacitor(TCSCl, thyristor controlled
series reactor(TcsR), shunt controller (STATCOM), static VAR compensator[SVC),
seriesseries controller, combined series-shunt controller, unified power flow controller
(UPFC), thyristor controlled phase shifting transfi)rmerITCPST).

Unit- III Converters in EHV D.C: Components of EHV D.C. system, converter circuits,
rectifier and inverter valves, reactive power requirements, harmonics generation, adverse
effects, classification, remedial measures to suppress, filtors, ground return. converter
faults & protection harmonics misoperaLion, comnrutation failure, multitcrminal d.c. Iines.

Unit- Montrolling: Control of EHV D.C. systcm clesired features of control, control
characteristics, constant current control, consta t exfinctior angle control, ignition angle
control. parallel operation of HVAC & DC systenr, problcnrs & advantages.

Unit- V Transmission Systems: Travclling waves on transmission systems, Attenuation
and distortion, effect of junction and termination on propagation of traveling waves, over
yoltages in transmission system, lightning, switching and temporary over voltages: control
oflighting and switching over voltages.

References:

S. Rao,- "EHV AC & DC Transmission" Khanna pub.
Kimbark,-" HVDC fransmission" john willy & sons pub.
Arrillaga,- " HVDC 'Iransmission" 2 nd EditioD ,lEE londan pub.
Padiyar, -"HVDC Transmission" 1st Editjon ,New age irternational pub.
T.K. Nagsarkar,M.S. Sukhiza, -"Porver SysteDr Analysis", Oxford University
Narain,G. Hingorani, l. Gyugyi-"UDdustandirlB of FAC l'S concepLand technology",
john willy & sons pub.

7. T.P.Kundur- "H.V.D.C, Transmission" McCraw Hill

1.

2.

4.
5.

6.

SSSUTMSw.e.fIuly 2017
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EE-803 [B) Renewable & Non Conventional Energy Systems

Unit - I Renewable Energy Systems: Energy sources, comparison of conventional and
non-conventional, renewable and non-renewablc sources, statistics of world resources and
data on different sources globally and in indialr Lontcxt, significance of r.enewable sources
and their exploitation, cnergy planning, energy efliciency ancl nranagement.

Unit - Il Wind Energy System: Wind Unergy, rvr d mills, grid connected systems, system
configuration, woll(ing l)rinciples, limitations, clrocts of wi11.] speed aud grid conditions.
grid independent sysLenrs - wind-battcIy, wind rliesel, wind-hydro biomass, wind operated
pumps, controller for energy balance, small hydro system gl id connected system, effect of
hydro potential and glicl condition, synchronous vcl.sus induction generator for stand
alone systems, use of electrorlic load controllers and self excited induction generators,
wave energy system: system configurati(Jn: grid connected arld hybrid systems.

Unit - III Geothermal Energy Electlic encl.gy fr-om gaseous cells, magDero-hydro
generated energy, non hxzardous encrgy frorn nuclear witstes, possibilities of other
modern non-conventional energy sources,

Unit - Mnergy from oceans & Biomass Energy System: Ocean temperature difference,
Principles of OTEC, pl.rnt operations, system configuration, biomass engine driven
generators, feeding loads in stand-alolle or llyl)rid rllodes, biomass energy and their
characteristics.

Unit - V: Solar Energy: Extraterrestrial solar radiation, terrestrial solar radiation, solar
thermal conversion, solar photo tonic system solar cell, solar cell materials, efficiency,
characteristics of PV panels under varying iDsulation, PV operated lighting and water
pumps, characteristics of motors and pumps connected to PV panels, electric energy
conservation and audit.

Referencesi
1, John Twidall& To[ey Weir, Renervable Erergy ]lesourccs, E & F N Spon.
2. El-Wakil, Power I,lant Technology, McCra!v lJill.
3. Rai G D, Noll-corrvL'ntional Energy Resour(,,s, KIrJri c.
4. F Howard E. lordan, "Energy-Etlicienr Eleclric Motor & rheir ApplicatioD-11", pleDum

Press, New Yo[1i, t]SA.
5. Anna Mani, "Winrl Energy Resource Survr:y iu India-lll", Allied publishers Ltd., New

Delhi,
6. S,P. Sukhatne: Solar Energy, TMll-4e,
7. Dr. A. Ramachandlan, Prof B,V Sreekanta

Directory & Year book 1994-95",]'eri Tata
& M I.C. Kohli etc, "TERI Energy Data
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EE 804(4)- Power System Analvsis and Control

UNIT I lntroduction to power system stability problem: Rotor angle stability, voltage
stability and voltage collapse, mid term and long-term stability, classification of stability,
states of operatioD, system security, system dynamic problcrDs, problems associated with
modern interconnected power systcrrs, dercgulatiolr, power systerns restructuring,
distributed SenerJl,orr. r ',llScsliorr. pIi, llr;.

Unit-II Power Systen Stability - Steady statc, dynamic and transients stability, swing
equation , equal area clitcrioD, solution of swing cquation usirlg step by step method
modified Eulers method and Rnge-l(utta nlethod, methods of illlproving transient stability.

Unit-lII Power FIow Atudies - Formuliltion of slirtic power llow equations and solutions
using Gauss- Seidel, Ne\,rton Raphson .rnd FDLl; methods, cornparison of these methods,
Economic operatioD of power system - Ucor)omic disparch, Emission dispatch, linc loss, ITL,
economic dispatch using lagrangian nlultiplier nlethod.

Unit-lv MW Frequency Control- Coherency, contlc,l area, rnodeling of speed control
mechanism, Ioad damping, block diaglammatic representat,on of single and two area
interconnected system, slatic and dynarric r'esp(rlsc, .optimunr paranretet-adjustnreDt.

Unit-V MVAR Voltage Control - Dif{clcncc in contlol strategy over MW - f control,
characteristics of an excrlation systenr, DC AC ind slatic excitation system, Gencral block
diagram represenlation oI volrage regulators.

References:
1. K.R. Padiyar, Powcl systern dynarnics, stability aIld control, BS Pub. Hydbid
2. P Kunder, Power system stability and control,'l MH.
3. P. W. Sauer & M A Pai: Powe[ systenl dynarDics aD ility: Pearson.

SSSUTMSw.e.fluly 2017
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EEB04 [B)-Electrical Engineering Materials

Unit I Conducting Material and Their Properties: Classification, properties, high
resistivity alloyi constant mangann,nichrome, electrochcn)ical, properties of copper,
aluminum, steel tungsten, molybdenum, platinum, tantal m, niobium, mercuny, nickel,
titanum, carbon, lead, thermal, bitmetals, thermocouple, materials, specific resistance,
conductance, super conductors, variation of resisfance with tcmperature.

Unit II Semi Conductor Mrterials: Elecllical couductivity, elcnrents having sellliconductor
properties, general application, hall eitecl, energy levels, conduction in semiconductors,
intrinsic conduction, inrpurity condLlclion, p rnd n typc ilDpurifies, clectrical change,

neutrality, drift, mobility current flow in senri corlduclors p-n junction forrnation by
alloying, elasing [forwar(l and reverse) of p-n junction, ievcrsc separation curreDt, zener
effect, junction, capacitance, hall defects and hall coeffiecienL

Unit III Magnetic Materials: Il.H. cul-v(j, soft alld lrard ntaglletic matcrials, di-nragnetic,
para magnetic and felrornagnefic materials, elcctrical shcet steel, cast ilon, pcrmanent
magnetic materials, dyn.rnlic and static hystercsis loop, hystel isis loss, cddy cun-ent loss,

magnetisation, magnetic susceptibility, cocl'cive force, rectangular hysteresia loop, magnet
rest square loop core materials, iron silicon, iron alloys.

Unit Mnsulating Matcrialst Illcctricll, nrechanical ancl chcnrical proper.ties ol insLllating
material, elcctricrl chilr'.r.tor-islics, volrrrrc antl sUtlilce rrsistivity, pel )itivity loss, and
dielectric loss, polarisability, classificirtion of dielcctric.

Unit V Mechanical Properties: Classificatiol ol insulating materials on the basis of
temperature rise, general properties ol transfbrmer oil, varnishes, solidifying insulating
materials, resins, hituminous waxes, drving o-ls, fjbrolts insullting matcrials, wood, paper
and cardboard, insulating textiles, varnished adhesive tnpes, inorganic fibrous material and
other insulating nla[eriiLls, such iis lnica, cel Jlnic, bl](clite, eboDite, glass, PVC, rubber, other
plastic molded materials.

References:
1. TTTI Madras; Electlical Engineering Materials;TMH.
2. Electrical Engineering Material s & Devices; John Allison ;'l MH
3. Electrical Engineering Materialsr lndulkar and S. Thruvcngadem;
4. Electrical Ergineering Materials; S. Chand

5. Dekkor AK; Electrical Engineering Mate

SSSUTMSw.c.tluly 2017
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EE805 Maior Proiect -II

The aim of the final yeitr project is tu rlr:vr:lop stLrtlelt's knorvledge for solving technical
problems through stluctulc project r.escnr.ch study in ordc. to produce competent and
sound engineers. It provides the studclrts with the oppol.tLrnity to design undertake or
conduct an independent rcsearch or study l elated to their dcgrce course.

Following are the compulsory obiectives to be needed :

1. It should be from Lhe approved arca of the slrbject.
2. Students must snbmit a written report of the same.

3. Students must submit outline ancl action plaD tbr the pr-oiect execution
4. Each stLldent is rcquired to prepiire a ploject repot-t alld preseDt the same at the

final exanrination with a ppt. denronstration.
5, The prolect should be authentic and nlust not be copied from anywhere and it

should be rvolkinlg.

SSSUTMSw.e.fluly 2017
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EE 806 Software Lab.-III

List of Experiments (Matlab Based):
1. Developing Simulation Models using STATCOM in power system transmission

lines.

2. Developing Simulation Models usiitg SVC in power systetn transmjssion lines.

3. Developing Simui.ltion Models using TCSC in power systcm transmission lines,

4. Developing Simulution Models using SSSC in power sysrem transmission lines.

5, Developing Simulation Models using IPFC in power system transmission lines.

6. Developing Simulation Models using UPFC in power system transmission lines.

7. Developing Simulation Models for single and three phase Rectifier for different load

models.

8. Developing Simulrtion Models fbr single aDd three phase Inverter for different load

models,

9. Developing Simulation Models for single ancl three phasc Converter diffbrent load

models.

10. To develop a prograrn in Matlab fbr information ofy-bus matrix for N bus system,
11. Load flow solution tbr 3-bus systcn) using Gauss- Seidel, Newton R:tphson and FDLF
12. methods up to 3 iteratioD.
13.Load flow solution for IEEE 6,bus and 30"bus systeur in Matlnb using Newton

Raphson method.
14. Assessment oftransient stability ofa single machine system,

(

(
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(Minutes of the Board of Studies Committee Meeting)

School Of Engineering

D?nartment of Electrical Engineering

Mirrutes of Boar'lofstudies Commil&; Meeting Dated I 03'6'2018

The Roard of Sludies cotrrnrittee Meetltlls was held in lhe rcon of Il0D ([n) at 1::'!0 PM on 03'6 2018' Following

mcmherswcrcPresenr' \i/
r. Mr' Mukesh Tiwrn \

2 Mr. Viiay Prakash Singh

3. Mr. Prabodh (hamPariya

4 Ms.AlkaThakur

5. Mr. Dev€Ddra Patle

6 i4s.lY'lsrra s tg.'r

7 Mr' SarrJesh Pr!dlrJn {external)

tt Dr' N'P' PatrdJr (Elrerrrxr J

l,hc ch,irnra,, o, ,".. ::,:l:lt:: ::Tllll;i,$i',iffii:iill1llT:l: :l::'j:'l:Xl:it:l "" 
.*'" ''

froBre(s ol rhe oePdr'r'rk"

egJnaa r ' 
'rpp'nuat 

ot l E 51i semesler Scb€me and Syllabus ICRCS)

Discussion (lfany) I scheme and Syllabus should be prepared as per current denrand in industry'

l;iffi;itll*uti'';""n'-li'na"u"ou''as 
prepared aspercurrentdemandinindustriesandwas

ffr" ct ailnran thanfs tf'e rnenrbers Ior peacefr'll conduction oinreeting'

sisnature or All m€mbers ItnrtudiqTBnan)

1. Mr' Mukesh Tiwar' --'
,. *r.,,PV *"ft"tn S"^ t', l*
3. Mr. Prabodh KhampariYa \! l'

iffi$s-g!$*

'G)

i. ii . *.r. t"tuo' (External) NQ,'



@

N

Di
-(g

iU
ica.U

I
'(ll

F
(!
t{'

o
q)

9,t

0,)

()
L,
(.

0)

€
o!r

trI
OE

Oc
>E
OEL.)
tLa

.-t
la
(!(!

h
L

a0

0)tr

14

t

t,
t-

6lglEIEI

€lEl:l-clg, l6lalal
,i t3t

I't

g E
E

FI
j-J
olyl
-/.9

I I t/r"/-/.

l!t9I5
li g

3

E

I EiI 3d5

::.d

l='

lil
El:l* 

Ji

;
,g
a_

: EI

ial
5 tl
r-'l

, li

9
E
E-ai

!E

2z
T..

E H>

. :i6

\Bti
<E

E
=/=

/g /ir
s'Iil
HI

F

3 sl
5 =.1

{--l
!l
1i,l

Eg
#

\11
e

*qx3i

x
II i(;i' '' jE

(Xrd1rl'i,
lflE/5
'1"/

E

,/
;/

E/
'/

II!l IslqlEI;IEIEI
E l"&l
3l I

II
i/,/;ffi

E

5

_l-
ril*

1'/,i

!la'i

a



(

EEC- 501 Electrical Machine_Il

Unit I - Basics of Synchronous Machine: Construction, working principal, types of prime
movers, excitation system, polyphase distributive winding, coil spin ani winding factors,
integral and fractional slot windings, emf equation, lrarmonics and their elimination, armature
reaction, synchronous reactance and impedance, equivarent circuit ofarternator, relation between
generated voltage and terminal voltage, voltage regulation of alternators using synchronous
impedance, MMF, ZPF and A.S.A method.

Unit II - Synchronous Machine- I: Salient pole nrachines, two reaction theory equivalent
circuit model and phasor diagram, deterrnincrion ofXd and Xq by slip tesr, power angle equation
and characteristics, synchronizing of alterneror with infinite bu$or, p,rrcllel operati;n and Ioad
sharing, synchronizing current, synchronizing power and synchionizing torque coefflcient.
synchroscopes, phase sequence indicator; ef'fect ofvarying excitation ancl m-echanical torque.

Unit III - Synchronous machine-Il: Synchronous motor operation, starting and stopping of
synchronous motor, pull in & pull out torque, motor under load porver and torque, reluctance
tarque, effect of excitation, effect of armalure reaction, power iactor adjustment, V curvcs,
inverted V-_curves, super synchronous and sub synchronous motors, hunting and dampei
winding, efficiency and losses.

UNIT IV- Short Circuit Ratio: SCR and jts significance, short circuit oscillogram,
determination of various transient, sub transicnt, st-eady .eactonces and tir_ne consiants,
expression of transient and sub transicnt reactances w.r.t self dnd mutual inductances of various
winding, short circuit current, equivalent circuit.

unit v- special Electrical machines: pM brlrshless DC motols, srvitchccr reructance mobr,
Iinear induction motot steppel. nlotors, thcir constnrctional featurcs. principlc of operation,
applications.

Referenccs:

I. P.S. Bimbhra, Generalised Theory ofElectrical Machines.
2. D.P. Kothari and l.J. Nagr.ath. .Electric Machines,, Tata Mccraw Hill

Publishing Company Ltd, 2002.
3.

4.

5.

Electrical Engineering by JB Gupta, SK Kataria & s fls, N€w Delhi
Fitzgerald, C.Kingslay, S.D. Umans, Elcctlic mac nery ,5th Ed., Mccraw Hills, 1992
Electrical Machines, Ashfaq Hussain,20l
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List ofExperiments :( Extendable)

l. Study oftorque step rate characteristic ofa stepper motor.
2. Study of characteristic of switched reluctance motor.
3. To determine regulation ofalternator using mmfand zpfmethods.
4. To synchronise alternator with infinite bus bar.
5. To plot V and inverted V curvcs for a synchronous motor.
6. To find Xd and Xq ofsalient pole synchronous machinc by slip test.

(

(
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EEC- 502 Porver Electrorics

Unit-I Power f,lectronic Devices: power diodes, power transistors, GTO, triac, diac, power
MOSFET, IGBT, LASCR. l'ast recovery diode, schoftey diode, constmctjon, principle , operation
& characteristics ofSCR, two transistor analogy, tlrrn orl & offof SCR, commutation techniques
(Class A,B,C,D,E,&F Commuration), UJT, ramp triggering, SCR rating & protection. snubbcr
circuit, heating, cooling & mounting of SCR, series and parallel op-eration of SCR, String
efficiency.

Unit-II Rectifier: Single phase half wave & lirll wave uncontrolled and controlled rectifier
circuit with resistive, resistive & inductive load (continuous & non continuous conduction), &
RLE loads, average load voltage and load current, active and reactive power, effect of free
wheeling diode and source inductance, comparison of mid point & bridge rectifier circuits.

Unit-III Inverter: Series and parallel inverter, voltage source & currcnt source inverter, Single
phase and three phase bridge inverter, Self cumulated inverters, Mc_ murray & MC murray bed
ford inverters, Voltage control of single phase and three phase bri<tge invertcr, Ha.monics &
their rl.duction.

Unit-Mhopper: Chopper operation, Step up & step down choppcrs, chopper configuration
(A, B, C, D, & E), steady state analysis, current & volrage co-mL,ration of chopper circuits.
Jones & Morgens chopper.

Unit-V AC voltage controllers: AC voltage controllers using SCRs & traics, single phase full
wave controller with R and RL load, RMS load voltage, load current and input power thctor.
three phase AC voltage controller. Dual convefter, Switched mode voltage rcgulator, buck,
Boost, & Chuck regulators, Single phase & three phase cyclo conve or.

References:

I . M.H. Rashid, Power Electrorics Circuits, Devices and Applications, pearson
a. Education, Singapore, 1993.

2. M Ramsmoorthy, An Introduction to transistor and their application, Affiliated East-West
Press.

3. P.C. Sen, Power Electolics, TMH.
4. M.D. Singh, K.B. Khanchandani, power Electronics, TMH, Delhi, 2001.
5. Chakavarti A., Fundamental of power Electronics and Drivesdhanpat Ray & Co.6. P.S. Bhimbhra, Power Electonics, Khanna pub.
7. Vedam Subramanyam, power Electronics New tional Revised Il ed.

SSSUTMS ,A] ly 2078
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List of Experiments (Extendable):

l. To shrdy Vl characteristics of SCR.
2. To study UJT trigger circuit for halfwave and full wave control.
3. To study single-phase half wave controlled rectified with R load (ii) L ioad with and

without freewheeling diode.
4. To study single phase (i) fully conrrolled (ii) half controlled bridge rectifiers with

resistive and inductive loads.

5. To study single-phase ac voltage regulator with resistive and inductive loads.
6. To study single phase cyclo-converter.
7. To study triggering of (i) IGBT (ii) MOSFET (iii) power transistor.
8. To study three-phase fully/half controlled bridge rectifier with resistive and inductive

, loads.

(
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EEC- 503 Control Svstem

Unit I - Control System & Classification : Differential equations of systems, linear
approximation, laplace transform and transfer function of linear system, model of physical
system (electrical, mechanical and electromechanical ), block diagram, signal flow graph,
mason's gain fornula, refum dilTerence and refum ratio, error detectors, servomotor,
tachogenerator, servo amplifier, magnetic amplifier, rotating amplifier.

Unit II - Time Domain Analysis: Representation of deterministic sjgnals, first order system
response, s- plane root location and transient response, impulse & step response ofsecond ordcr
systems, performance characteristics in time domain, derivative & integral control, steady state
response, error constant, error coefficients, stability, Routh Hurtwitz critcrior,.

Unit III - Frequency Domain Analysis: Frequency response bode plot, polar plot, Nicol,s chart,
closed loop frequency response, liequency domain performance charicteristics, and stability in
the frequency domain, Nyquist criterion_

Unit IV - Root Locus Method: Basis theory and propefties of root loci, procedure for the
construction of root loci, complete root locus diagrant, design and compensalion of feed back
control system, approaches to compensation, cascade compensation networks and thejr design in
the frequency domain, simple design in s- plane.

Unit V - State Variable Methodst Introduction to state variable conccpts, state variable
description of linear dynamic systems, representation in matrix forms, block diegram & signal
flow graph representation of state equations, tmnsfer matrix fiom state equations, transition
matrix, general solution for linear time invariant state cquations, adaplive control systens.

References:
l. Ogata K, "Modern Control Engineering.,, prentice Hall
2. Modem Control Engineering,B S Mankey
3. Nagarath & Gopal," Control Sysrem Engineering," Wiley Eastern
4. Bakshi & Goyal. Feedback control system, Technical putlicatiol1.

List of Experiment (Extendable):

l. To determine spced torque characteristics ofannature controlled D.C. servomotor.

measure system parameters.
To plot the nyquist plot ofa given translbnner ng matlab.
To plot the bode plot of a given transfomer g matlab.

.+}
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To determine the speed torque characteristics and relationship between torque speed and
control windings voltage by AC servomotot. ,
To obtain the step rcsponse transient characteristics of electric system and to



EEC-504(A) Neural Network

Unit-I Neural Network & Learning process: Basic concept. neural network advantages,
models of a neuron, neural network as directed graph, network architectures, artifi;ial
intelligence and neural network, learning processes, error correction learning, nrcmory based
learning,_ Hebbian learning, competitive lerrninB. Bolrznran leerning. lcarning tasks, adaptation,
statistical learning rheory.

Unit-II Perceptrons : Single laycr perceptrons, adaptive filtering problem, unconstraincd
optimization technique, linear least squares filter, least mean squi.i algorithjn, perceplron
convergence theorcm, multi layer perceptron, architecture, back propagation ilgorithrn,
generalization, network pruning techniques, approximations of functions.

Unit-III Radial Basis Function Networks: Cover's theorem, interpolation problem, supervised
leaming, regularization theory & network, generalized radial basis functi;n networks (RBF),
estimation of the regularization parameter, approximation properties of RBF netrvorki,
comparison of RBF networks and multjlayer perceptrons, Kcmel r.igression and its relation to
RBF networks.

Unit-Mntropy Analysis: Entropy, maxintum cntropy, mutual in,brmatioD, Kullback_Leiblcr
divergence, mutual information as an objective funclion to bc optimizecl, maxifium mutual
information, infontax and redundancy reduction, spatially coherenl and iDcoherent fcatures,
independent components analysis, maximum Iikelihood estimation.

Unit V Recurrent Networks; Recurent network aachitecfures, statc spacc n.todel, non_linear
autogressive with exogenous inptrts model, computational power ofrecuirent networks, learning
algorithms, back propagation through time, real time recuflent leaming, systcm identification,
model reference adaptive control, Kalman filter, decoupled Kalman filte;

Refcrences:

l.
2.

3.

4.
5.

6.

7.

Haykin: NeuralNetworks- A Comprehensive Foundation, pHI Leirning.
Sivanandam, Sumathiand Dcepa: Introduction to Neural Nelworks usi;g Matlab, l.MH.
Freeman and Skapura: Fundamentals oi'Neurai Networks_ algorithms, afplications and
programming techniques, P{]arson Education.
Hagan. Dernuth and BeJle: Ncrtral Nctwofk Dcsiul- (.enrr
Anderuon: An inrroduction ro Neural Networks, pHl Lerri

e Leamiig.

Satish Kumar: Neural Networks, TMH.

i. , ,t$e'4t?
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Unit I: Introduction to reliability and indices: probability theory, density and distribution
function ofcontinuous and discrete random variable.

Unit -II Component relialrility: Hazard function, failure laws, cxponential failure law. wear in
period and its importance, sai'ety and reliability. replacenent, methods of reliabilitv
improvement.

Unit -III Reliability eyaluation: Evaluation of series, par.allel, and series parallel netrvork.
complcx network reliability evaluation using cvent, space, dccomposition, tie_set, cut_sct, load
sharing system, multi state models.

Unit -Mvaluation methods; Markov process, state diagram, availability.nd unavailabilitv
function. eraluation of trme dependenr and limiring state probibilitics, MTTF calcularion.
concept of frequency and durations. State enumeration method for evaluating failur_e frequency,
MUT, MDT, frequency balance approach.

unit -v Reliabirity Testing: Estinration ofrcriability fLLnctioo, fairure function and MTTF from
grouped and ungrouped datas, censoring and accelemtions, parantetric methods.

References:

l. Introduction ro reliability engineering _E.E.Lewis, John Wiely and Sons, 1987
2. Reliability and maintainability enSineering, C.E. Ebeling, TMH, 2006
3. Reliability Engineering : probability Models and mainlanance melhods Joel

A.Nochlas,Taylor and Prancis 2005
4. Reliability evaluation of engineering

R.N.Allon, Pitman, 1984
system: concept and techniques-R. Billinton,

,M*
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EEC-504(C) Dieitat Electronics

Unit-I :Number Systems : Decimal, binary, octal, Hexadecimal, Excess 3, Gray ASCII, decimal
number system and conversion , binary weighted codes, signed numbers, 1s and 2s conplement
codes, Binary arithmetic, Boolean Algebra: Binary logic functions, Boolean laws, truth tables,
associative and distributive properties, DeMorgans theorems, realization of switching functions
using logic gates

Unit-II : Combirational Logic: AND, OR, NOT, XOR, XNOR, NAND, NOR, realizarion of
boolean function using universar gates. harf and full adtler, half and full subtractor, series and
parallel adder, BCD adders, lookahead carry generator, decoders. encodcrs, multiplexers and de-multiplexers. analysis and design of combination circuits, realization of various boolean
functions using NAND,NOR gates and multiplexers.

unit-III : Flip-Frops: R-s, clocked R-s, T, D, J-K, race around probrenl, Master-srave J-K.,
state and excitation tables. shift registers atrd counters :synchronous and asynchronous counters,
binary ripple counter, up-down counter, johnson and ring counter. analysis and design of
sequential circuits

Unit-lV : S€miconductor memories: Organizatioll and construction of RAM, SRAM, DRAM,
RAMBUS ROM, PROM, EPROM, EEPROM, pAL and pLAs erc

Unit V: Logic families: RTL, DTL, TTL, ECL, IIL, PMOS, NMOS and CMOS logic etc.
Interfacing between TTL and MOS, vice-vcrsa.

References:

L M. Mano : Digital Logic and Computer Design, pearson Education
2. W.H. Gothman : Digital Electronics. pHL
3. Millman and Taub : pulse, Digital and Switching Waveforms. MGH
4. Salivahanan and Ari Vahagan: DigitalCircuits and Design, Vikas publishing House5. Leach and Malvino: Digital principles and Applications. TMH

(

(.
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EEC-505(A) Renewable Enersy Sources

Unit - I Renewable Energy Systems: Energy sources, comparison of conveDtional and non_
conventional, renewable and non-renewable sources, statistics of world resources and data on
different sources globally and in lndian context, significance of renewable sources, energy
planning, energy efficiency and managemert.

Unit * II Wind Energy System: Wind Energy, wind mills, grid connected systems, system
configuration, working principles, Iimitations, effects of wind specd and grid conditions. grid
independent systems - wind-battery, wind diesel, wind_hydro biomass, wind operated pumps,
controller for energy balance, small hydro system grid connected system, eflect of hydro
potential and grid condition, synchronous versus induction generator for stand alone systems, use
ofelectronic load controllers and selfexcited inductiorl gcneratols, wave energy syslem: system
configuration: grid connected and hybrid systems.

Unit - III Geothernral Energy: Electric encrgy from gascous cclls, magneto_hydro generated
energy, non hazardous energy lrom nuclcar wastes, possibilities of- other modcrn non_
conveDtional energy sources.

Unit - lV Energy from Oceans & Biomass Energy Systcm: Ocean tempcralurc difference,
principles of OTEC, plant operations, system configilrati;n, biornass engine driven generatoru,
feeding loads in stand-alone or hybrid modes, biomais encrgy and their ch-aractensrics.

unit - v: solar Energy: Extrate.estrial solar radiation, te.estrial solal radiation, sorar. thermar
conversion, solar plroto tonic system sorar celr, solar cel materials, efficiency, characteristics of
PV panels under varying insulation, pV operated lighting and rvater purnps,'characteristics of
motors and pumps connected to PV panels, clectric energy conservation andaudit.

Refercnces:

l. John Twidell & Toney Weir, Renewable Energy Resouroes, E & F N Spon.2. El-Wakil, Power Plant Technology, McGraw Hill.
3. Rai G D, Non-conventional Energy Resour.ccs, Khanna.
4. F Howard E. Jordan, ',Energy-Efficient Electrio Moror & their Application_11,,, plenum

Press, New York, USA.
5. Anna Mani, "Wind Energy Resource Survey

Delhi,
S.P. Sukhatme: Solar Encrgy, TMH-zl
Dr. A. Ramachandran. Prof B.V Src
Directory & Year book 1994-95,', Teri

inrlndia-lll", Allied Publishers Ltd., New

& M F.C. Kohli etc, "TERI Energy Data
nergy Research lnstitute, New Delhi,

6.

7.

SSSUTMS
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EEC-505(B) Computer Application in power Systenr

Unit -I Power System Models: models of porver system conlponents, network model using
graph theory, formation of Z bus, transmission line models. regulating transformer, line
loadability, capability curves of alternator.

Unit- II Compensation: Control of load bus voltage using reactive power control variable, SVC
& SVS, Regulated shunt compensation, series and shunt compensation, eficct on loadability of
transmission Iines, Uniform series and shunt compensation.

unit- III sensitivity Analysis: scnsitivity analysis- general scnsitivity relations, generation shift
distribution factors, line outoge distribution factors, compensatcd shift factors, sensitivity
associated with voltage-VAR, sensitivities relating load bus voltage changes in terms of pV bus
voltage changes, sensitivity relating changes in reactive power generatio,, for changes in pV bus
voltage.

Unit- Mower System Security: Security functiors, security level, contingency analysis,
security control, economic dispatch rrsing Lp formulation, prc_contingcncy aDd post_
contingency, corrective rescheduling.

Unit -V Stability :Voltage stabiliry, diflerence berween voltage and angle stability, pV cu,e for
voltage stability assessment, proximity and mecha.ism, modal a,alysis using reduced jacobian,
participation factor, effect of series and shunt compensation on voltage stability , effect of load
models

References:

l. Power Generation, Operation and Control by A.l. wood and B.F.
/ & Sons Inc
' 2. t984.

Wollenberg John Wiley

3. Computer methods in power systems analysis by stage G.W. and E.L. Abiad A.H. Mc
Graw Hill.

4. Computer Techniques in Power Systems Analysis- pai M.A. TataMc Grarv Hill.
5. Computer Modeling of Electrical power Systems, Arillaga J. Arnord C.p Harker B.J.

John Wiley & Son
6. Computer Aided Power Systems Analysis Kusic G.L.- 2nd Edition, CRC press
7. Modern Power Systems Analysis Nagmth l.J. and Kothari D.p. Tata Mc Graw Hill.
8. Power System Analysis Grainger J.J. & Stevnson W.D. Mc Graw Hill
9. Power System Stability and control p Kundur ,IEEE prel994.
10. Advance Power Systems Analysis and Dynami.s \i1ghfp. John wil"y

SSSUTMS w.e.f Ju
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EEC-505(C) Industrial Electronics

U^niu Power Supplies: power supply,.rectifiers (halfwave, full wave.), performance parameters
of.power supplies, filters (capacitor, inductor, inductor_capu.i,or, pi-iifi..1, blecder resistor,
voltage multipliers, regulated power supplies (series and shunt voltage regulator.s, fixed andadjustable voltage regulators, current regulato;), comparison .f lir;. ";? switched power
supply, switch mode converter (flyback, buck, boost, buk-boost, crt 

"onu"ri".g.
Unit-II Thyristors: Silicon controlled rectifles , constructional l.eatures, principle ofoperation,
tu^rn-on and hun-offmethods, triggereing methods. types ofcommutation, rhermal characteristics
ofSCR, causes ofdamage to SCR, SCR overvoltage protection cir"uit, ."i". on,t po...t op..otionof SCRs, line commutated converters (,alf wav-e iectilier with irAr"ti". 

"ra 
resistive load,

single phase and three phase full wave rectifiers).

Unit-III Applications of Op-AMpt Op_AMp, relaxation oscillator, window comparator,
rectanguJar to triangular pulsc convertersion, Wien bridge oscillator, functron generator,
frequency response of Op-AMp, power supplies using Op_Alrip, filters.

Unit-Mrogrammrble Logic Controller., Functions, applications, advantages anddisadvantages of pLC over conventional relay controllers, 
""rrip_ir* "i 

pLC with process
control computer system, selection of pLC, functional Utoci diag*m oi fic, microprocessor inPLC- memory, input and output modules (interface cards), lacldcr-logic t.,ngr-ug", p.o""", 

"ont.otapplications of PLC, Programn)ing exrmplcs.

Unit-V Residential ard Industriat Application Space Heating ancl air conditioner, high
frequency fluorescent lighting, electronic timer, battery chalger, switch_mode_power supply,
uninteffuptible powcr supply, static switches, induction heating, electric welding, introduction of
HVDC and FACTS.

References:

( 1.

2.
3.
4.

5.

6.
'1.

Bishwanath Paul: Industrial Electronics aIId control, pHI Learning.
Rashid: Power Electronics- Circuits, devices and applications, pefrson Education.
Singh and Khanchandani: Power Electronics, TMH
Bhimbra: Power Electronics, Klnnna publishers.
Moorthi: Power Electronics, Oxford Universitv p
Webb: Programmable Logic Controllers- princif es and Applications, PHI Leaming.
Petruzulla: Programmable Logic Controllers,

SSSUTMS
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EEC-506(.{) Operatine Svstem

Unit l- Introduction: History ofoperating System, typcs of operating system: batch processing,
real time, multitasking & multiprogramming, time_sharing system, 

-operating 
system servicei,

operating system structure, system 
-call 

& system boois, operating |stem design &
implementarions. system proreclion. buffering & spooling.

Unit II- Processes Managem€nt: process concept, process control block, systems programmer,s
view of processes, operating system services lbr process management, sc'hecluling aigorithms,
first come first serve, round robin, shortest run timc next, highesiresponse ratio next, multilevcl
feedback queues. performance evaluation of sche<iuling algorithnrs.

Unit_ III Deadlock: Characterization, methods for deadlock handling, dcadlock prevention,
deadlock avoidance, deadlock detection, .ecovery from deadlock, proceis management in linux.
file management:- file system, access methods, f.ee space -anagements, alloiation methods,
directory systems, protection, organization, sharing & implenentation issues. disk & drum
scheduling, file system in linux & windows.

Unit IV- UO Management: I/0 devices organization, I/0 devices organization, I/0 buffering, I/O
Hardware, Kernel I/O subsystem, translorming l/O request to h-ardwirre operations, device
management: path managemenls, sub module, procedure, scheriuler, handler, interrupt scrvice
routine.

Unit V- Memory Management: Memory hierarchy, MFT & MVT, logical and physical address
space. concepl.o[ swapping and paging. memory manirgemenl uithour swapping or paging.
contiguous and non-contiguous allocalion. segmcntation, demand pcging, page replacement
algorithms, allocation of frames, thrashing, demand segmentatio" urjpJllng combjned with
segmentation, structure & implementation of page tablc, virtual memir-yi cache mcmory
organization.

References:

l. Silberschatz ,"Operating system,,, Willey pub.

2. Stuart,"Operating System Plinciplcs, Design & Applications ",Cengage Leaming.
3. Tannanbaum, "Modem operating system",pHl Leapnil1g.
4. Dhamdhere, "Operating System,,,TMH.
5. Achyut S Godbole,"Operating System", TMH.

-
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EEC-506(8) Modelline & Simutation of Electrical System

uniGI choice ofsimulators: Power electronic circuit simulation. analysis ofdynarnic behaviour
of electrical machines using MATLAB/SIMULINK.

Unit-II- Modelling of Power Electronic Converters: Modelling of semiconductor deviccs.
switch realization single quadrant and two quadrant switches, switching Iosses.

unit-III DC-DC converters: steady-state analysis ofconverter in continuous and discontinuous
modes (CCM & DCM), and estimation ofoonverter efficiency, development of circuit model lbr
simulating dynamic operating conditions in CCM & DCM, Feedback control for conveners.

Unit-IV Dynamic Modelling of Electrical Machines: Modelling olDC machines, modelling of
three phase Induction machine, Ref'erence framc theory _ ARF, RRF, SyRF, SRF, oqualions of
transformation, voltage equations, torque equalions, analysis of sleady_state operation,
acceleration characteristics, effect ofloadiug and operation with non-sinLrsoidal voltages.

UNIT-V Case Studies: Analytic Vs Simulation Models, advantages ancl clisadvantages.

Rel'erences:

l. R.W. Erickson, Dragan Maksinrovic, Fundamentals of powcr Electronics (2 e), Springer,
200s.

2. P.C. Kmuse, O. Wasynczuk, S.D. Sudhoff, Analysis of Electrical Machinery & Dcrive
Systcms (2e), Wiley Srudent Edirion,2002.

,M
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EEC-506(C) Biomedical lnstrunrentation

Unit I- Introductiol: Origin of Bio electric signals and their characteristics. Noise coupling,
powerline and other interfering sources, Artifacts, Analysis of concunent! coupled and
correlated processes.

Unit III-Measurentent Systems: Specifications of instruments, static & dynamic
characteristics, classification of errors, statisticar analysis. Introductiorl to reliability, accuracy,
fidelity, speed ofresponse, linearization oftechnique, data acquisition system.

, Unit IV-Bioelertric Amplilicrs: Special features of bioelectric amplifiers, sat_ety requi.emcnts,
reairzatton ot bioelectric amplifiers, carrier amplifiers, chopper amplifiers, phase sensitive
detector, isolation amplifi ers, and instrumentation amplifiers.

Unit V-Paticnt Safety and Electro medical Equipment: physiologjcai eff.ects of elcctrical
currents, macroshock and microshock, preventive measures to redlrce shock hazards, Leakage
current, isoration ofpatient circuits, safety ofelectricary susceptibre patients, radiation hazards
and safety, shielding, open ground problem and carthing mcthods.

Referelces:

1. Human Physiology- The Mechanism of Body Function By Vander,
Ed.l98l

2. Infoduction To Biomedical Equipment Technology By Carr & Brown

I 3. Biomedical Instrumentation and Measurements By Cromwell,\ PearsonEducation. 4. Handbook of Biomedical Instrumentation Bv R.
TMH

Unit II -Bioelectric Signals: Dctection of events in
detection ofwaves, coffelation & cohercnce analysis,

4. Biomedical Digital Signal processing, Tompkins, pHI
5. Biomedical Instmmentation, Arumugam.

bioelectric signals iike ECG, EEG, pCG,

few case studies.

Sherman.TMH

2nd edition,
S. Khandpur,

,^;.Wt"$
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EEC- 507 Industrial Training - I

students must observe following points to enrich their learning in electrical engineering during
industrialtraining:

- Industrial environment and work culturo_
- Organisational structure and inter personal communication.
- Machines/ equipme[t/ instmments - their working and specilications.
- Product development procedures and phases.
- Project planning, monitoring and control.
- Quality control and assurance.
- Maintenance system.
- Costing system.
- Storcs and purchase systems.
- Roles and responsibilities ofdifferent categories ofpersonncl.
- Customer services.
-Problems related to various areas of Work etc
- Layout ifany

To be submitted :The students has to submit the power point presentation of minimuml5 slides
ofthe training performed(comprising ofpoints stated above) along with the original certificate of
training performed with proper seal and signature ofthe authorizea person.

('

(
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(Minutes of the Board of Studies committee Meeting)

School Of Engineering

Department of Electrical Engineering

Minutes ol0oard ofstudies Committ€e Meeting Dated | 10 12 2018

rhe Boad ofstudies Committee Me€dn8 was held in the rcom ot HOD (EE) al 1:30 PM on 10'6 2018 Following

members were Present

Mr. Mukesh Tiwari

!1r. ViFy I'l1rlQsh S]tr81t

Mr. Prabodh XhamPariya

Ms.AlkaThakur

Mr. Devendra Patle

Ms.lyotsna Sagar

ilr. Sandesh I'fadhan (extcrnal)

Dr. N.P. Patidar (External)

Mr. Prabodh KhamPariYa

Ms. Alk, Thakur

The chairman of Board ot studies commrltee welcomes end appreciated the ellorts put up by the faculty for

;$#;#il;d;;";"i"'i'itia' rr'" r"rr"*i"e I'i'nau poinis *e'e discu'sed and resolved'

Agcnda 1. Approvat olEtl'6th semesGr Sch€m€ and Syllabus (CBCS)

Dl3cusslon (lfany): scheme and Syltabus should bepreparcd as per current demand in industry'

Resoludonofthe Dlscusslon : Scheme and Syllabuswas prepared as per current demand in Industries and was

approved for forthcominS 6tr semester

The Chairman thanks the members for peaceful conduction oinrecliDg

Signaure ot Alt members (l ncluding chairman)

1. Mr' Mukesh Tiwari V
Mr.Vijay Prakash Singh
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Mr. Devendra Patle \-'
Ms.Iyotsna sasar fB-- *
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Dr. N.P. Patidar (External ) N4-
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EEC- 601 - Power Systems Analvsis

Unitl Mechanical Features of Overhead Lines: Conductor material and types of conductor,
conductor arrangements and spacing, calculation ofsag and tension, supports at differcnt levels,
effect of wind and ice loading, stringing chart and sag tcmplate, conductor vibrations and
vibration dampers.

Unit-II Parameters of Transmission Lines: Resistance, inductance and capacitance of
overhead lines, effect of earth, line transposition, GMD and distance, inductance and
capacitance of line with symmetrical and unsymmetrical spacirg, inductance and capacitance of
double circuit lines, skin and proximity eft'ects, equivalent circuits & perfonnance of sl1oft,
medium and long transmission lines.

unit-III Insulators: Pin, shackle, suspension and strain insulators, voltage distribution across
insulator string, grading and methods ofimproving string efllciency.

Unit-Mndcrground Cables: Conductor, sheathing and annoring mrterials, types of cables,
insulator resistance and capacitance calculation, electrostatic str-csses and reducrion of
maximLrm stresses, causes of breakdorvn, thermar rating of cable, introductiol) to oil r,iIed and
gas filled cables.

Unit-V Economic Scheduling of Power Stations: Economic operation ofpower system, criteria
of loading ofpower plants with and without transmission loss, load dispatching in power system,
calcLrlation of cost of generation, fixed charges, interest and depreciations methods of
depreciation. power laclor impru\ emenl.

References:

l. B.R.Gupta: Power System Analysis & Design, S. Chand publishers.200g

2, Soni, Gupta and Bhatnagar: A Course in Electrical powcr, Dhanpat Rai. l9g7
3. C. L. Wadhwa Electrical Power Systems, Nerv Age. 2009
4. Nagrath Kothari: Modern Power Systcm Analysis, MGH.20l I

5. J. J. Grainger & W. D. Stevenson: Power System ,{nalysis, MGH. 2003
6. Kamaraju: Electrical Power Distribntion Systems, MGH.

List of Experiment (Extendable):

1.
)
3.
4.
5.
6.
7.

Electrical design of transmission linc.
Mechanical design of transmission Iine.
Dmwing of tower structure.
Drawing ofinsulators.
Drawing ofcables.
Detennination of transmission line paramete$ using TLAB
Layout ofsubstation and various power plants.

SSSUTMS
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EEC- 602 Electrical Drives

unit I- Basics of Electrical Drives: Elements of drive systems, requirement of electric drives,
rating & selection of drives, groups and ildividual ddves, constant power and constant torque
drives. Review of characteristics of AC & DC motors, load torque, Ioad_drive, spccd torque
characteristics, quadrant speed torque characteristics, load equalization, stability of electric
drives, moment ofinertia and torque ofmotor load combination.

Unit II-DC Drives: Starting, braking, transient & steady state analysis phase controlled and
chopper controlled drives, speed control, ellergy recovery systems, dual converter.

Unit III- Induction Motor Ddves: Startiog braking and speed control, pWM, voltage source
inverter and current sources fed im drives, cycro converter fed drive, vector control drives, slip
power recovery, conventional control methods, rotor impedance control, converter controlled-
Static Scherbius & Static Krammers drives.

Unit IV- Synchronous Motors Drives: Starting, brakiDg, transicnt analysis, synchronous
motors variable speed drjves, V/F control, cyclo converter fed synchronous motor drive.

Unit V- Special Motor Driv€s: Fundamentals of switched reluctance motors, stepper motors,
pennanent magnet motor, vector control, digital control ofdrives.
Trrction: Electric traction, machine tool drivc, electric citrs, steel & cemcnts plants, textile &
paper mills.

Relerences:

l. G.K. Dubey "Fundamentals of Electrical Drives,!. Narosa publications
2. 2. Gopal K. Dubey "Power semiconductor Controlled Drives,,_ pHI
3. S.K. Pillai, "A tirst course ofElectrical Drive', New age International_
4. Ned Mohan Electrical Drivc Wiley India
5. V. Subramanyam "Thyristor control of Electric Drive,, Tata Mc Gr.arv Hill pub.
6. S.Shiva Nagaraju power semiconductor drive pH[ learning

List of Experiments (Extendable):
1. To study the starting and running characteristics ofconverter fed DC traction motor.
2. To study the energy recovery systems and braking ofa DC d ve.
3. To study the braking methods ofa three-phase induction motor.
4. To study thc performance ofVSI fed three-phase induction motor ing PWM techniqLre.
5. To control the speed ofa three phase slip ring Induction
6. To study the performance ofVector Controlled thr.ee ph
7. To Study frequency Controlled Synchronous motor dri

g rotor impedance control.
tion motor drive.

?, .
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EEC- 603 Power Systenrs and Control

Unit-I Introduction to Power System Stability problem: Rotor angle stability, voltage
stability and voltage collapse, mid term and long{erm stability, olassificat-ion of stability, staGs
of operation, system security, system dynamic problems, pioblems associatcd rvith modern
intercohnected power systems, deregul:ltion, powci systems restructLtrlng, distribLltccl generation,
congestion, pricing.

Unit-II Power.System Stability - Steady state, dynamic and transients srability, swing equation
, equal area criterion, solution of swing equation using step by step method rrodified Eulers
method and Rnge-Kutta method, methods of improving tiansiintitabiiity.

Unit-III Power Flow Atudies - Formulation of static power flow equations and solutjons using
Gauss- Seidel, Newton Raphson and FDLF methods, ionrparison oi thesc methods, Economi;
operation of power system - Economic dispatch, Emission dispalch, line loss, ITL, economic
dispatch using lagrangian multiplier method

Unit-MW Frequcncy Control- Coherency, control area, modeling of speed control
mechanism, load damping, block diagrammatic representation of sirigJe and two area
interconnected system, static aod dynamic r"rpors", .opii-u. porameter adjristmelrt.

Unitv MVAR Voltage Control - Difference in control stritegy over MW f control,
characteristics of an excitation system, DC AC and static cxcitatlon system, Ceneral block
diagram representation of voltage regulators.

References:
l. K.R. Padiyar, Power system dynamrcs, stabiliry and control, DS pLrb. Hvdbid2. P Kunder, Power sysrem stabilirl and (ontrol, TVH.
3. P. W. Sauer & M A pai: power system dynamics and stabilitv: pcarson.

List of experiments (Extendablel:

l. To develop a program in Matlab for information ofy_bus n.utrix lbr N bus system.2. Load flow solution for 3-bus systenr using Gauss- Seidel, Newton Raphson and FDLF
methods up to 3 iteration.

3. Load Ilow solution for IEEE 6-bus and 30-bus syster2i

4.
5.

6,
Effect ofcompensation on voltage profile qfl
Assessment oftransient stability of a single machi

Study of any software tools (pSCAb,EDS,+N, OWER, ETAP etc)

6-bus system.
system.

Matlab using Newton Raphson

SSSUTMS
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EEC-604(A) Dieital System Desien

unit-I Principles of combinationar Logic: Boorean aigebra, combinational rbrms. canonical
forms, generation of switching equations from truth tablcs, Karnaugh maps_3,4 and 5 variables,
incompletely specified functions (don't care terms), simplifying mix _ tirm equations, euine -Mcclusky minimization technique, Quine McClusky using don,t care terms, reducecl prime
implicant tables, map entered variable.

Unit-Il Analysis and Design oI Combinational Logic: Decoders, encodcrs, digital
multiplexers-using multiplexers as boolean function generators, adders, s.btractors, cascaaing
full 

.adders, look. ahead carry, binary comparaton, desigl methods of building blocks o"f
combinational logics.

Unit-III Sequential Circuitsi Basic bistable element, latches, SR latch, application of SR latch,
A Switch debouncer, gated SR latch, gated D Latch, master_slave fli;-flops, master_slave
Si&JK flip-flops, edge triggered flip- flop, positive & negative ectgc_triggered D flip{op,
characteristic equations, registers, counters-binary ripple coLurter. ,yn"ii.onoir. binary coirnteri,
counters based on shift registers, design of a synchronous couDters, design of a synchronous
mod-N counters using clocked JK flip flops.

Unit-Mequertial Design: Mealy and Moore models, state machinc notation, synchronous
sequential circuit analysis and design, construction ofstate diagrams, counters dcsign.

Unit-V HDL: History of HDL, structure of HDL module, opcrators, dala types, types of
descriptions, simulation and synthesis, brief comparison ol' VHDL and Vcrilog, data-florv
descriptions and structrtre, data typc-vectors.

References:

L Digital Logic Applications and Design John M yarbrough Cengage Learning 201 I2. Digital Principles and Design Donard D Givone IracGiaw Hil raucation r st Edition,
2002

3. Logic and computer design Fundamentals M. Mor.ries Mano and Charles Kime pearson
Leaming 4 th

4. Edition.20l4
5. Fundamentals of logic design Charles H Roth, JR Larry L. Kinney Cengage Learning

6th Edition, 2013
6.
'1.

w.e.f I

-4:
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Wiley India lst Edition,2009

Fundamentals ofDigital Circuits A. Anand PHI 3rd Edition, 2014
Digital Logic Ilesign and VI{DL



EEC-604(B} EHVAC & DC

Unit- I Introduction: EHV A.C. and D.C. links, Kind of D.C. links, limitations and advantagcs
of A.C. and D.C. transmission, priDcipal applicatior of A.C. and D.C. transmission, trcnds in
EHV A.C. and D.C. transmission, power handling capacity, firing angle control, overlapping.

Unit- II FACTS Devices: Basic types of controller, serics controller. statio synchronous series
compensatofl SSSC ). lhyrisror-conrrolled series crpauitor( TCSC ). rhyrislor conlrolled series
reactor(TcsR), shunt corrroller (STATCOM), staric VAR compensaror(Svc), series series
controller, combined series-shu[t controller, unified power flow controlle; (UPFC), thyristor
controlled phase shifting transformer(TCpST).

Unit- III Convertcrs in EHV D.C: Components of EHV D.C. systcm! converter circuits,
rectifier a',d inverter valves, reactive power requirements, harmonics gi,cration, adverse effects,
classification, remedial measures to suppress, filters, ground rcturn, co;verlcr faults & protcction
,commutation faihrre, mlllti terminal D.C. lines.

Unit- Montrolling: Control of EHV D.C. system, control characteristics, constant current
control, constant extinction angie control, ignition angle control, parallel operation of HVAC &
DC system, problems & advantages.

Unit- V Transmission Systems: Travelling waves on transmission systems, attenuation,
distortion, effcct ofjunction and termination on propagation of trrvelrng rvaves, over voltages in
transmission system, lightning, swilching and tcmporary over voltagcJ, control ol lighting anrl
switching over voltages.

References:

l.
2.
3.

4.

5.

6.

S. Rao,- "EHV AC & DC Transmission,, Khanna pub.
Kimbark,-" HVDC Transmission', john willy & sons plrb.
Arrillaga,- "HVDC Transmission',2nd Edition ,lEE londan pub.
Padiyar, r'HVDC Transmission" lst Edition ,New age inteinational pub.
T.K. Nagsarkar,M.S. Sukhiza, -,,power Systenr Analysis,,, Oxlord University
Narain.G. Hingorani, l. Gyugyi-',Undustanding of FICTS concept and technology,,, john
willy & sons pub.

7. T.P.Kundur-"H.V.D.C.Transmission',

SSSUTMS
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EEC-604(C) Evolutionarv Techniqucs

Unit -.I: Introduction: Approaches to intelligent control, architeoture for intclligent control.symbolic reasoning system, rule-based systemi, the AI approaoh, f.ro*f"ag" representation _
expert systems.

Unit -II: Artificial Neural Networks: Basic concept mathematical model, mcculloch_pittsneuron model, simple perceptron, Adalinc and Madaline. fecd_forwa.a n utiitoy". p".""pt.ron,
leaming_ and training the neural network, <lata processing, ."uf;ng, 

-f.ouii.. 
translbrmation,principal-component anarysis, wavelet transforniations, i"pl"ra "r"i."rt, selr.-orSanizing

network and recuffent network, neural network based controller.

Unit -III: Fuzzy Logic System: Crisp_ sets, hzzy sels, basic fuzzy set operation andapproximate reasoning, fuzzy logic modeling and conrrol, f,lz.ifi;;;,,; inferencing anddefuzzification, fuzzy knowledge and rule ba-ses, fu.ry .oa"i,rf ura lontrot schemes fornonlinear slstems, sellorganizing fuzzy logic control.

Unit -IV; Genetic Algorithm: Basic concept of genetic algorithm and detail algorithmic steps,adjustment of fiee parameters. solution of typicil *ro"ip."Of"rrl, ,rn! genet;c algorithm,
concept on.some olher search techriques Iikc Tirb. sesrch rnd Ant-cororry iLrich rechrriluei forsolvtng opttmtzation problems.

u,nit.-v: Applications: GA apprication ro power slstern oprirnisation probrem, case studies:Identification and control of linear anJ nonlinear dynamic ,yrrc_" ,,iin,{ M,\flAB_neural
network toolbox, stability analysis ofleurrl-network iriterconnection .y.r"nr.] ir.,pt"."ntotio, offtrzzy logic controller using MATLAB fuzzy-logi" tooffr".,, r;r,rUifiiy'"r"iyris oi fizzy controlsystems.

References:
L Introduction to ArtificialNerral Systems - Jacek.M.Zur.ada, Jaico publishing House,

t999.
2. NeuralNetworks and Fuzzy Systems _ Kosko,8., prentice_Hali oflndia pvt. Ltd., 1994.3. Fuzzy Sets, Uncertainty and lnformation - Klir G.J. &FolgerT.A., plentice_Hall oflndia

Pvt. Ltd., 1993.

4. Fuzzy set Theory and Its Apprications - Zimmerman H.J. Kruwer Aoademic publishers,
1994.. Introduction to Fuzzy Control - Driankov, Hellendroon, Narosa publishers.
Anillcial Neural Nerworks - Dr. B. yagananu.oyori. 1o09. p111, p.\7v p.11;.
Elements of Artificial Neural Networks - Kishan,Mehrotrf helkuri K. Mohan,
Sanjay Ranka, Peruam lnrernational.

7. Artificial NeuralNetwork Simon Haykin,2nd
8. lntroduction Neural Networks Using MATLAB

Deepa,l/e, TMH, New Delhi.

5.

6.

arson Education.
/- S.N. Shivanandan, S. Sumari, S. N

SSSUTMS
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EEC-605(A) Global positionine Systenr

Unit-I.- Geodesy: Basics of geodesy, earth, geoid and ellipsoid of rotation, ref.erence surface,
geodetic systems, Indian geodetic system, coordinate systemi and transformation.

Unit -II GPS: Hisrory, TrarNir, Timarion, NAVSTAR GpS,GLONASS, GALILEO,GpS design
objectives-and details of segments space, conftol and user, blocks of CjpS_ gtock I, IUIIA, tiR
satellites, F, advantages and curent limitations ofGpS, status ofGpS surveyi[g, applications.

Unit -III GPS Signal structure: Caffiers, GpS codes: C/A, p, navigational message, GpS
receiver, types and structure ofreceivers, principlcs ofGpS position fixinig: pseudo ranging.

Unit -IV: GPS Orbits: Determination ofGpS satellite coordinates, types of ephernerides, GpS
data.formats, RINEX, SP3, satellite geometry based measures: geometry dependent ldilution of
precision: DOP), user equivalent range error UERE.

Unit -V Errors and Accuracy: Satellite dependent, ephemeris errors and orbit perturbations,
forces on GPS satellites, effects oforbitalbias, types ofsatellite ephcmerides, satellite clock bias,
selective availability, receiver dependent: receiver clock bias.

Relerences:

l. P. R. Wolf, and C. D. Ghilani, 1997. Adjustment Computations: Staristics and Least
Squares in Surveying and GIS, publisher: John Wiley &amp. Sons, New york (USA),
pages 564.

2. J. V. Sickle,200l. GPS for Land Surveyors publisher: Ann Arbor Press, Michigan(USA),
pages 284.
B. Hofmann-Wellenhof, H.
System: Theory and Practice,
Gunter Seeber, 2003. Satellite
pages 612.
A. Leick, 2004. GPS Satcltire
York (USA), pages 429.

LichtenegSer and J. Collins, 1994. Global positionins
Publisher: Springer, Berlin (Germany), pages 355.
Geodesy, Publisher: Walter de Gftr)der, Berlin (Germany),4.

5. Survey (2nd ed.), Publi er: John Wiley &amp, Sons, New

'{#;$,
SSSUTMS w.e.f July 2018
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Unit-I Fluid Mechanics: Newtonian and non_ncwtonian fluids, viscosity, types ot fluid flows,
continuity, momentum & energy equetrons. Bernoulli.s equition inLl its rpptications, lamlnaiand,turbulent flows, flow through pipes, triction losses in p;pes, Oarcy lquation, Reynolds
number and its significance.

Unit-II Hydraulic Turbines: Classiiiqation.and working principles ofturbines, pelton, Fralcis,
and, Kaplan turbine, verocity diagrams for impurse and- ieaction turbine, larculation of bladeangles, work-done, power output and efficiencles, specific spced of t,.Uin"., lirnction of draft
tube and type ofdraft tubes, unit quantities, perfor.mance and characterirtic cLl.r"r.

UnitJII Ceneration- of steam: Dryness fraction and properties of steam frlllction of boilers,working principle of Lancashire boirer, cornish boiler, cochran boilci, Locon.,otire boirer,Babcock and Wilcox boiler, boiler mounting and accessorics, Rlnkine and Modified
Rankine cycle for steam engines, evaluation of irean effective pr;;;,,;., ;;*", and cylinder
dimension for single acting and double acring sterm ellginej.

Unit.Mteam turbines: Classillcation of steam turbines, velocity diagrams tbr simple impulseand reaction turbines, compounding of steam tu.Uin.a, p."ar,,."'"onrpouna,ng, ,ctocity
compormding and pressure-velocity comporrnding. problems on work dorrc. IL,,de rnlle,. porrc.
ano thermat etilclcncy oI the turbine. Gas turbine, classiflcdtion ofgas trLrbine_constant prcssurc
combustion cycle, closcd cycle and constant volume combustion gi, n,.Ai."lfr"tr, calculationof various elfi ciencies and paramelers.

Y^1,^,,-^u_llll:'. 
* *jprocal ing pumps. nolking uf singte irnd doubte acring r)pes. ef[ecl ulaccererallon head and i.crron. use oIarr vcssers. uork dunc und puwcr re\ruirei u irhuut ond withair veslels cenlrifugal pumps: classificarion and working.of cenriifrgrf fffirln""a lu.pri_lrg,work done and efficiencies, specific speed ofpump", caiitation ana i, 

"'ff".Iun 
p".tir.rron"".

Referenccs:

t.

3.

R.K.Rajput. Thermal Engineering. Laxmi publicerions, 2004
R.Yadav. Steam and Cas tUrbrnes. Central publishing House Ltd 2004 .

S.Ramamrutham, Hydraulic Machines, Dhanpat Raiind Sons.2004.

.W
SSSUTMS
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EEC-605(C) Electrical Ensineerin

Uniu Armature: Simplex lap/ wave dc armature windings, simplex lap/ wave, integral/
fractional slot, double layer three phase ac armature windings, single Iayer three phas- ac
armature windings.

unilll Transformersi sectional pran and elevation of a transformcr limb with windings,
sectional plan and elevation of the core assembry of a power transrormcr, sectional plan a-nd
elevation of a distribution transformer tank with its accessories, skctches of capacito; and oil
filled q/pe transformer bushings.

unit-Ilr Dc Machines: sectional front and side elevation of armatlrre with commutator,
sectional front and side elevation of yoke and pore assembry with fierd winding, sectionar front
and side elevation ofassembled machine.

unit-Iv Alternators: sectionar front and side elevation of water wheel rotor assembly with
winding, sectional front and side elevation of salient pole altemato, sectional front and side
elevation ofturbo alternator, sketches ofthe methods ofpole fixing and slot details ofturbo and
water wheel altemators.

Induction Motors: sectional front and sjde erevation of srip ring induction motor, sectionar
front and side elevation ofsqllirrel cage induction motor.

Unit-V Substations: Layouts and single Ii.c diagrams ofoutdoor and indoor s'bstations, Iayout
ofa 22okv substation, layout of a captive powcr substation, single line diagram ofa distribution
center, experiments using clectrical CAD.

Rcferenccs:

Bhattacharya S.K, Electrical Engineering Drawing, Wiley Eastem, Edition 2.
Clayton & Hancock, Performance and Design ofDC Ma;hines. ELBS. 1992.
Narang K.L.. A Text Book ofElectricrl Fngrneering Drlwing. f<.h loclia publicirtions.
A.K. Sawhney, Electrical Machine Design, Dhanpath Rai, New Delhi. 199 t.
Say M.C. Perlormance and Desrgn ofAC rncchine". pitDr.rn, tl BS, Iqq l
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3.
4.
5.



(

EEC-606(A) TCP-IP

Unit-I Network Managements: Network management liamework, network based
managements, evolution of network manage ent: SGMP, CMIP, SNMP. network
implementation and mMagement strategies, network managen.tent cltegories: performance
management, fault management, config!ration mancgcment, sccur ity managements, accounting
managements, network management configuration: centralized configumtion, distributed
confi guration, selected management strategy.

Unit-II Management Inlbrmation Base: Structure of management information, nms
presentation of the SMI, NMS meter-ware network view, rernote m;nitoring (RMON), RMON
group, desktop management, desktop management interface(DMl), DMI architecture, DMI
Browser, DMVSNMP mapping, desktop SNMP extension agents. setting up LAN access, SNMP
configuration.

Unit-Ill Layering: OSI Layering, Tcp/lp layering, protocols & srandards, internet srandards,
intemet administration, internet addresscs. internct protocol: introduction, Ip header, Ip routing,
subn€t addressing, subnet mask, speciai case of Ip addresses, comparative study of IpV4 &
IPV6, port numbers address resolution prolocol, ARp packet forrnat, proxy ARp, ARp
command, ARP example, reverse address resolution protocol (RARP): RARp packet Iormat,
RARP examples, RARP server design

Unit-lv Routing: Delivery and Routing of Ip packets, routing methods, static versus dynamic
routing, routing table, routing module, classless addressing, CIDR, internet protocol (lp),
datagram, fragmentation, lp package, interior and exterior roLrting, routing informition protocol
(RIP), open shortest path first protocol (OSPF), BGp, GGp, private nei*,orks, virtuai private
network (VPN), network address trunslation (NAT).

Unit -V Internet Control Message protocols: Types of message, message fonnat, elror
reporting, query, checksum, ICMp package, IGMp, IGMp message and its operation, IGMp
package, transmission control prctocol, process-to-process communication, TCp Seftices Flow
control, TCP timers. TCP operation, TCp package, application layers protocol, telnet protocol,
file transfer protocol (FTP), simple mail transl'er protocol (SMTpi, X_window systcm protocol,
remote procedurc call, and network file svstem.

References:

t.
2.

3.
4.

5.

6.

Forouzan, TCP/IP Protocol Suite 4th edition, TMH
J.Richard Burkey, Network Management Concept and practice. pHI
Stevens, TCP/IP Illustratcd Volume-I, pearson

Tittel: TCP/IP, Cenage Learning
Uyless Black, TCP/IP and related protocols, McGraw Hill.
Doughals E. Comer, Internetworking with Tcp/tp Vol.
Architecture, Prentice Hall, India.

Protocols, and

luly 2_a
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EEC-606(B) Network Synthesis

UniGI Laplace Transfornration: Laplace trarsformation, laplace transform ofa derivative df(t)
/dt, Iaplace transform of an integral, laplace transfornt of common forcing function, illitial and
final value theorem, convolution, application of laplace transformation technique in electric
circuit analysis, partial fraction expansion method, step response of RL, RC ciicuits, impulse
response of series RC, RL network, response of RL circuit with pulse input, pulse responie of
series RC circuit. step response ol RI C series circuit.

Unit- II Two Port Netrvork Analysis: z parafieters, y- parametcrs, hybrjd paramcter, ABCD
parameters, condition of reciprocity and symmetry in two port parameter presentation,
inte(elationship between parameters of two port networks. expression of inpui and output
impedance in terms of two port pArameter, ladder network, equivalent T and pi section
representation in parametric form.

unit - III Network lunction: Driving point impedancc and admittance transler tirnction.
voltage and current transfer ratio, thevcnin,s thcorem, norton theorem, milliman theorem,
reciprocity theorem, maximum power transfer theorem, supepositioll theorem, substitution
theorem.

Unit - Metwork Graph Theoryt Concept of network graph, terminoiogy used jn nctwork
graph, properties of tree in a graph, formation of incidence matrix, propiities of incidence
matrix, number of tree in a graph, cut set matrix, tie set matrix, fundamintal tie set matrix,
fundamental cut set matrix.

Unit -V Synthesis o[ Passive Networks: Concept oI stability of a systcm Irom pole zcro
concept, necessary condition ofstability ofa network fllnction, hu.witz polynomial, prope ies of
hurwitz polynomials, positive real function, concept of network synthesis, reactive network,
driving point immitance ofLC Network, LC network synthesis, foster and caur form. rc and RL
network synthesis by foster and cauff folm.

Referencesl

l. Network Analysis by M.E. Van Valkenbarg, pHypearson Education
2. Circuit Theory Analysis & Synthesis by A Chakraborty (Dhanpat Rai & Co. pvt. Ltd,

New Delhi)
Network Theory: Analysis & Synthesis Smarjit Ghosh, pHI
Network Synthesis T. Lapatra, TMH.
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EEC-606(C) Proiect Nlanagement

Unit I Concepts of project Managementi: Meaning, dclinition and characteristics ofa projeot,
technical and socio-cultural dimensions. project til:e cycle phases, project planning, graphic
presentation. work breakdown strucnr.e, nanageable tast s, sire ot--netwo.k, blow Gwn NW,
identity and logic dummy activity, Fulkerson rule for llumbering NW, time_scaled NW

Unit-2 NW analysis: pERT network, mean time and variances, probability to complete PERT
project in specified time, CpM network. Evenr O(currence Time (EOT), cctivity itart/ finish
times, forward and reverse path calculations, concept ancl cal.ulation of. floats. resour.c.
allocalion and critical-chain.

Unit-3 Project Duration And Conlroli Importance and options to accclerate project
completion, timecost tradeoff, fixed variable and iotal costs, use of floats and cost optimization,
project performance measLlres, project monitoring info and reports, project control process, Gant
chart and control chart. cost-schedule S-graph, planned cost of work scheclule (l,V), budgeted,/
earned cost ofwork completod (EV) and aclual cost of work completcd (AC), schedule and cost!ariance! tSV. CV) forecdsring final project co\ts.

Unit-4 Projcct Organization, Culture And Leadership: projects within flntctional
organization, dedicated project/ task-force teaLms, stafl, mairix an-rl netrvork organization,
choosing appropriate project organization, organization culture, ten characteristics, cultural
dimensions 

_supponive to pro.jects, sociai network and managerncnt by wanclering aroLrnd(MBWA), diflerent traits of a managcr ard lea<ier, managing iroject teirls, fiue stigc team
development model, shared vision, conflicts, r"*n.as, ,-!Jri,"nut ng p,oj""t t"ornr, proj".t
stakeholde$, concept of project partnering.

Unit-s .Strategic Planning and projert Appraisal: Crpiral allouarron key criteria, pofters
competitive strategy model, BCG matrix, Srrategic posiriun action Evrluori6n (SPACE), time,d:" 9f-T9ljy-, cash flows, payback period, IRR, cost of capital, NpV, social cost benefit
analysis, UNIDO approach, project risks and financing.

References:
(

Prasana Chandra: Projects: planning Implementation control. TMH.
Cray Cliflord F And Larron EW. project The manager ial process, TM H
Panneerselven and Se(hil kumar. project management. pHl
Burke, Prr-rject Managemenl-planning and control te(hnics. \4 ile\ lndia
Kamaraju R. Essenricls ufproject Managcmcnt, pHI Learninr ' I
Jack R. Meredith. Projecr Managenrenl: arrtanag..ial aporoaci- Wih/
Choudhary .Projecr Managemcnl. TMH ' H(/
Srinath LS, PERT And CPM principles and Appl. gasr Wesr prWJ
Richmrn L. Project Mcncgemenr: Srep Ay Srep. fHI fe"rniag - . 
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EEC- 607- Industrial Training project - I

Ll-:]ld:;,llr] fraining Projccr - I shoutd be ttre oulconre ot.rhe rrainrng dL,ne perrbrmed
oultng ) sentesler .ll should be suhrrrittcJ in hcrLl\\rrc jofln lproto flpelor."imrrlation
form along wirh proper data and certificircs issued dunng pii.1""i,i"i"ir* r, ,rlruracover the electrical engineering aspects learned rluring"tr:rinrng. a p'o*". po,n,
presentation should also bc submilted al Lhe rime oIsubmisiion -
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Sri Satya Sai
University of Technology and iledical Sciences

*

lEstablished under Govl. of M.P. Regislered under UCC 2(F) 1956)

Bhopal lndore Road, Opp. Pachama oilfed plant, Pachama, Oist.-Sehore M.P.PtN 466001
Ph. 01562-223547, Fa\ : 07562 223644, Web www.sssutms.co.in, info@sssutms.co.in

Name ol f'arulty: School ofEngine€ring

Minutes ol lloard ofStudies Committee Meeting hcld on Datcd lll06l20la

The Boad of Studies Committee Meeting was held in the Board Room at 2:30 PM. on
11 10612018. ljollowing members were present.

l. Dr. C.R.Sekrkaq Professor (Mechanical), Chairman

2. Dr- Sanjr) ilalhore, ProtEssor (Physics). Member

3. Mr. Vijx.\ Prakash Singh. Associdte Prol'essor (Electronics and Communication), Member

4. Dr. Aiay Srvarup Associate Prof'essor (('ivil l-"lngineering), Member

5. Mr. Sanin) Kalraiya, Associate Professor (Mechanical Engineering). Member

6. Dr. Prabrrlh Khampariya, Associate Professor (Electrical and Electronics Engineering), Member

7. Mr Kailash patidar, Assistant Professor (Cornputer Science and Engineering), Member

8. Ms. AlL.r I hakur. Associate Pr,'fessor (Elecrrical Engineering). Member

9. Mr. Anil Verma, Assistant Professor (Mechanical Engineering), Member

10. Mr. Manoj Kumar CaDdwane, Assistant Professor (Chemical Engineering), Member

I l. N4r. Prashant Singh, Assistant Professor (Aeronautical Engineering), Member

12. Mr. De!ondra Patle, Assistant Professor (Electronics and Communicarion), Member

All thc nrurnbcr clectcd

Chairman nelcorned the

the tlcultl lbr ptogress

discussed. }

Dr. G.R.Sclokar chairman fix todal"s Board of Studies Meeting The

menrbcls of all department of SOE and appreciated the efforts put up by

of the depaftmental activities. Thc lbllo\,/ing Agenda points were

As Per AICTE Nor

,ajrr{irl
*.r,.SSuf
",.'$p4#'

Agenda: - I'rcparation ofSylllbus ind Sch



Discussiorr:

Commirtcc nrcmber discusscd the flrst (l) and second (ll) Semesrer scheme and syllabus. It isdecided thar first year scheme, should be applicable in grorp ,on-n". tf,ut i, I Semester for GroupA (July 1o [)ecember) and lt Semester foi Cr*p A ilrfy to O""emUeg stua"nt ,i.if".fy-fo',January to.lune session that is II nd Sem".t". fo. iroup e lnJfirs-t Semester for group B

Scheme ancl syllahus was put up before the committee members as per guidelines ofALCTE, It
was discussctl in detail and sorne modification was suggested. So as to finalized the scheme

Resolution:

It is unaninrously resolved that scheme and syllabus prepared on the guideline ofAICTE New( I Delhi rnal l.eapplicablew.e.l20lg_2019

Itrc' Chair.!trrn thanks to the rrrernbcrs tbr pcaceful conduclion ofmeeting.

Sigllalur( {.! All member.s (lncluding Chairman)

l. I)r- (i.ll.r-t!lokar. prot'cssor (l\,Icchanical), Chairnran

2. Dr. Sanl [(arhore. professor. (physics), Member

3. Mr'- Vijrl l,rakash Singh, Associate professor (Electronics and Commu

4. Dr. Ajal Srvarup Associate profbssor (Civil Engineering), Member

nication

.!,/.

(
l,Menber;{'

5. Mr. Sanjur Kalraiya, Associate professor (Mechanical Engineering), Member

6 Dr. prab,,.rh Khampariya, Associate professor (Elecrrical und e t""uo, j". gngin#M;b",
( f 7. N.fi. Kail.,h palidar, Assistallt professor (Ctomputer Sciencc and Engiireering), Member

8- ltls. Ali.r I hakur. Associalc l)rotessor (Electrical Engineering). Member

9. \lr. /\ni \ rflnx. Assislanr l)()lcssor (l\4echanical Enlineering). Member @

I l. l\4r. Pri\hant Singh, Assistartt professor (Aeronautical Engineering). Member

12. t\4r. De\cndra patle. Assista0t prol.essor (Electronicy'and Communication). Member

@
d_-
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BEBSC-101 Mathcmatics-I

BEBSC-IOI M{thematics-l 3L:0T:0P 3 credits 3Hrs/Week

Preambles:

The objective of this foundational course is to review mathematical concepts already learnt in higher
secondary. This course will also introduce fundamentals of mathematical functions, derivalives and
aspects of calculus to students. This course deep understanding of matrix, differential equations,
Sequences and series, Vector Space as well as a strong sense of how useful the subject can be in other
disciplines of learninq.

Outcomes:-
Course work is designed to provide students the opportunity to leam key concepts of mathernatical
functions, key concepts ofmatrix, Vector Spaces as well as fundamentals and applications of integral
calculus.

( Unit-I Calculus ( l0H rs):
Rolle's rltcorclr, luean Value lheo.ems, Expansion oflirnctions by Mc. Laurin,s and Taylor's for
one variable; Taylor's theorem for function of two variables, partial Differentiatior!

' Ma\ima & Minima (two variables). Merhod ol Lagrange's Mullipliers.

Unit-II lDtegral (6 Hrs):
Definite Integral as a limit of a sunr and Its application in summation of series; Beta and Gamma
functions and their properlies; Applications of definite integrals 10 evaluate surface areas, Multiple
l. L,j ,rl. ( :L rg. ,.r. u[.r ol t|. ]rr(cgr.rlion. .\pplicatiorls of1nutiple integral for calculating area and
volunles oflhe curves.

Unit-III Sequences atrd series (6 Hrs):
Convergence of sequence and series, tests for convergence: Power series, Taylor's series, series for
exponenlial, lrigonometric and logarithm finctions; Fourier series: Halfrange sine and cosine series,
Parseval's theorem,

UIit-[V Vector Spaces (6 Hrs):
(' Vector Space.Vecror Sub Space, Linear Combination of Vectors, Linearly Dependen!- Linearly lndependent. Basis ofa Veclor Space.Linear Transformations.

Unit-V Mat.ices (10 Hrs):
Rank of a Matrix, Solution of Simultaneous Linear Equations by Elementary Transformation,
CunsisL.r!) ol- tquation, Digell Values and EigeD Vectors, Diagonalization of Matrices, Cayl€y-
Hamilton theorem and its applications to find inverse.

References:-

l. G.B. Thomas and R.L. Finney, Calculus and Anallic ry, gth Edition,Pearson, Reprin! 2002.
2. Erwin kreyszi& Advanced Engineering M
:UUo.

9th Edition. John Wiley & Sons,

3. Veeramjan T.. Engineering Marhenratics thr flqlEfi T;B McCrarv-HiI. New Dethi, 2008.
4. Ramana B.V., Higher EnSinee ng Mathemrtjis.'Tata M&ra* NII New Delhi, I IrhReprint, 20
5. D. Poole, Lineal Algebrar A Modern lntroddCtiol 2nd.Edition, Brooks/Cole, 2005.
6. N.P. Bali and Manish Coyal, A texr book ofEogineiring Marhemarrcs, Laxmi publications,
7. B.S. Grewal, Higher Engineering Mathemailp_Khanna publishers, 36th Edition, 2010.
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BEBSC-102 Engineering Chemistry

Preambles:

enclgies. Flce ener3y and cmi Cell potentials, the Nernst iquatio2n and applicatiJns. High
Polyners-tnrroduction, nomenclarure, types o f polymerization ,4assific;i;;;i;olymers, plastics_
important, thermo-plastic resins and the;mo settin

l. To acquire knowledge about hardness ofwaler and importance ofwater in industrial purpose.
2. To understand the concept ofmolecular spectroscopy.
ll To lrrin tlre kno\Jedge ofrhoul polvnreric mate aland biodegradable substances.
4. 'l'o understand the meclunism oflubricant and propertjes oflubricant.

Outcomes:
i. Develop innovalive methods to produce son water for industrial use.
2. Identiry the structure ofunknown / new compounds with the help ofspectroscopy.
3. Substitute metal with conducting polymers and produce cheaper biodegradable polymers to reduce

environmental pollution.
I \plrl,, th.ir krro\lcdgc lir us. r J proteel to ilrduslrial and domestic equipment_

UNIT-I Atomic atrd molecular structure (6Hrs)
Schrodinger equation. Particle in a box solutions and their applications for conjugated molecules
and nanopadicles. Molecular orbitars of diatomic morecures and prots ofthe murticentre orbitars.
Equations for atomic and molecular orbitals. water treatment- Inroduction, hardness of water,
I r t. ,rl'lru.lr.,s. Ji:.r-hrrrr.irc of lrarJ \\rlcr, scxle and sludgc lormation in boilers, boileri
troubles.

UNIT-Il Spectroscopic techniques and applications (l0Hrs)
Principles of spectroscopy and selection rules. Electronic spectroscopy. Fluorescence and its
applications in medicine. Vibrational and rotational .p""iro."opy'of diatomic molecules.
Applications- Nuclear magnetic resonance and magnetic resonance imaging, surface
!irrl J!t.risrtioll lcuhtriqt,cs. Drlli.atjtion and scatlcling.

UNITJII Inlermolecular forces and potential energy surfaces (6Hrs)
Ionic, dipolar and van Der waars interactions. Lubiicanrrntroiuction, mechanism of lubricant,
classification of lubricant, properties of lubricating oils.

f-r*lT-lY t sc of fr.cc cncrg) in chcnrical e(luilibria (l0Hrs)
Thermodynamic functions: energy, entropy and free energy. Eitimations ofentropy and free

I'\IT-\/ l,criodic propcrtics (l 0Urs)
Effective nuclear charge, penetration of
atoms in the periodic table, electronic co i.ons, atomic

o\s
an'd

p, d and f orbital energies of
ionic sizes, ionization energies,

electron afl'inity and electronegativity.

BEBSC-102 Engineering
Chemistry

3L:0T:0P J credits 3Hrs/Week

geometries, hard soft acids and bases, molec
ility, oxidatiori .states, coordination numbers and



I{Uft{uN( ES:

l- University chernistry. by B. H. Mahan
2. Chemistry: Principles and Applications, by M. J. Sienko and R. A.

Plane Fundamentals of Molecular Spectroscopy, by C. N. Banwell
3. Engineering Chemistry (NPTEL Web-book), byB. L. Tembe, Kamaluddin and M. S, ;4. Physical Chemistry, by P. W. Atkins
j. !rtsg. C lrerristr) jain jaiI
6. engg, Chemistry shashi chawla.

BEBSC-102 Engineering
Chemistry

0L:0T:lP I credits 2Hrs/Week(

LIST OF EXPERJMENTS:

l. Delermination ol surface rension and viscosity' 2. Determination ofchloride content ofwater
3. Determine the change of viscosity ofgiven lubricating oil with change in temperature by

Redwood Viscometer No. l.
4. Determine the change ofviscosity ofgiven lubricating oil with change in temperatur€ by

Redwood Viscometer No. 2.
5. To detennine the flssh and fire point ofgiven lubricating oil by Cleveland,s open cup

apparatus.
6. To determine the flash and fire point ofgiven lubricating oil by Abel,s closed cup

apparatus.
7. To determine the flash and fire point ofgiven lubricating oil by pensky Marten,s( apparatus.
8. To determine the total hardness of given wate. sample by titrating it against EDTA

iolution using llBT rs rn indicator.

Laboratory Outcomes:
The sludents will leam to:

. . Estimate rate constants ofreactions fiom concentration ofreactantrproducts as a function of
time
. Measure molecular/system properties such as surface tension, viscosify. conductance of
enl,(ion<. redo,( n.tenlialq. chloride contenr of\.riler. etc
. Synthesize a small drug molecule and analyse a salt sample

BEHSMCI03 Englirr^rffi
&
-!:'*rf,\

:;\,)
EEHSMC-1o3 English for 3L:0T:(B;[ J -. s 

".dait
3Hrs,{[eek

G--.;;
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Communication

Pr€ambles:

I. To enhance Prof-essional competence in reading, writing, Iistening and speaking.
2. To modify the tactic ofprovidirg information about the language by using several techniques.
3. To minimize the Grammar Tmnslation Method ofELT by replacing it with Direct Leaming Merhod.
4. To lntroduce Communicative Method of ELT and focusing the teaching pedagogy to the student-

centered learning rather than the teacher-centered learning.
5. To develop the skills to master three major forms of communications which ar€ vital in academic

and professional settings namelv professional presentations, interviews and goup communications
resP$tivel).

6. '[o provide a deep illsight of techniques tbr delivering effective presentations, appealing job
interviews, and actively participating in various fbrms ofgroup communication.

Outcomes :

At the eod ofthis course students will have:

z Abrfit) lo desigD a ]anguage component or process to meet desired need within
> Realistic, Constraints such as economic, environmenlal, social, political, ethical Scenario.
> Ability to analyze the usage ofEnglish words in different contexts.
> An undeBtanding oftechnical and academic articles' comprehension.
> The ability to present oneselfat multinational levels knowing the type ofdifferent
Standards ofEnglish

UNI'l-I Identifying Common errors in writing (6 Hrs):
Articles, Subject-Verb Agreement, Prepositions, Active and Passive Voice, Reported Speech:
Direct and Indirect- Sentence Structure.

UNIT-II Vocabulary building and Comprehension (6 Hrs)
Acquaintance wilh prefixes and sutl'ixes from foreign languages in English to form derivatives,

s) Ionyrns. Jnton) rns. Recdints comprehension.

UNIT-III Communication: (10 Hrs)
Introduction, Meaning and Significance, Process ofCommunication, Oral and Written
Communication, 7 c's of Communication, Barders to Communication and Ways to overcome them,
Irnpr,lLrnce ,)1'C{)rlrnt!rniurtiol) for Technical students, nonverbal communication.

UNIT-IV Developing Writing Skills (10 Hrs)
Planning, Drafting and Editing, Precise Writing,
description. Report Writing: Features of writi0g

Prdcis, T ical defi nition and Technical
d rt, Structure ofa Formal Report,

Report ofTrouble, Laboratory Repo( Progress

UNIT-VBusiness Correspondence (10 16..B3I- F\
Importance of'Business Letters, Parts and Laiout: Applicatiql. Contents ofgood Resume,
guidelines for writing Resurne, Calling/.Sending Quoration. Qrder. Complaint. E-mail and Tender.

Refcrences:-

(



(

l. 'Technical Communication : Principles and practice', Meenakshi Raman
and Sangeeta Sharma (Oxford)

2. 'Effective Business Communication', Krizan and merrier (Cengage leaming)

3.'Communication Skill, SanjayKumarandpushlata, OUP20l I
1. Pl1r.licirl Ijnglish Irsage Nlichrcl S\an OUP, I995.

5. Excrcises in spoken English l,arts l-lll CIEFL, Hyderabad, Oxtbrd University Press
6. On writing well, William Zinsser, Harper Resource Book 2001.

7. Remedial English Grammar. F.T. Wood.Macmillan20OT.

List ofExperiments:-

l. ListeningComprehension.
2. Pronunciation. Intonation. Rhythmj. l'racticing cvcrlday dialogues in English
4. Interviews.
5. Formal Presentation

ITEESC-1 04 Basic Llectrical nnd Electronics Engineering

Pr(xnrblcsi

lmpart a basic knowledge ofeleckical quantities such as cunent, voltage, power, eners/ and frequency to
understand the impact oltechnology in a global and societal context and to provide students the working
knowledge for the analysis ofbasic DC and AC circuits used in electrical and electronic devices. To
impart basic knowledg€ of electronic devices and digital conversion.

Oulcomes
, 1o urllcr5lurd ard anal)ze b sic clectric and magnctic circuits
> To study the working princip,es ofelectrical machines and power converteN.
> To introduce the components ollow voltage electrical installalions and
> To introduce wilh basic electronics devices and logjc gates

(

BEHSMC-103 English for
Communication

0L:0T:1P I credits 2Hrs/Wcek

BEESC-104 Basic Electrical
and Electronics
Engineering

2L:0T:01' 2 credits 2Hrs/Week

Unit-I Electrical circuit elements (10 Hrs):

devices.



Unit-II AC Circuits (10 Hrs):
Representation of Sinusoidal waveforms Average and ellective values, Form and peak factors,
( L)r rrj,l ol irh.L.,)r'r. pllrLjr)r rcfrcsol)lulion ol sinusoidalll varying voltage and current. Analysis of
single phase AC Circuits consisting of R, L. C, RL, RC, RLC combinations (Series and parallel),
Apparent, active & reactive power, Power f'actor, power factor improvement. Concept ofResonance
in series & parallel circuits, bandwidth and quality factor. Three phase balanced circuits, voltage
and current relations in star and delta connections.

I'nit-III l\'[Ignetic circuit (6 Hrs)
Ivlagnetic materials, BH characteristics, ideal and practical transtbrmer, equivalent circuit, losses in
lranstbrmers. regulation and efficicncy. n uto-transfomer and three-phase transformer connections.
Components of LT Switchgear: Swirch Fuse Unit (SFU), MCB, ELCB, MCCB, Types of Wires
and Cables, Importance of earthing. Types of Batteries, lmportant characteristics for
Batteries.Elementary calculations for energy consumption and savings, battery backup.

Unit-V (10 Hrs)r Digital Electronics (10 Hrs):Number systems used in digital elecrronics,
decimal, binary, octal, hexadecimal, their complements, operation and conversion, floating point
and signed numbers, Demorgan's theorem, AND, O& NOT, NO& NAND, EX-NOR, EX-OR gates and
their representation, truth table, halfand full adder circuits, R -S flip flop, J-K flip flop.

Ilnit-v lllcctronic Conrporents And Circuits- (6Hrs)

Introduction to Semiconductors, Diodes, V J
characteristics, ampliliers,lransistors,Bipolarjunction transistors (BJT) and their working, introduction
to CC, CB & CE transistor configurations, different configurations and modes ofoperation of BJT, DC
biasing of BJT

Electrical circuit elements (R. [- and C). Concept of active and passive elements, voltage and
rtrrLr,i \()rLrL!5. e!)ncci)L ol lrrrcarirl and linear rretrrork, unila[eral and bilateml elements.
KirchhotJ"s laws, [,oop and-delta translbrmation, nodal methods, Superposition of a theorem,
Iherenin theorem. Norrol theorem.

Reference's: -

"Basic Electrical Engineering", Ritu Sahdev,
"Electrical Engineering S. Singh, P.V. prasad,

E. Hughes, "Electrical Technology," Pearson Education, 2010.
'..r \.r;r.r.lr & l) I, K,.iJr:..Bas,r t:lr.rrir,l Ingirreeriqg" TAT
V. Del Toro. 'Electrical Engg fundamenrals." pHt I-elrn{ie. ,,/

Craw Hill Edu.

ing" Wiley India.B. Dwivedi & A. Iripathi "Fundamentals ofElectri
D. A. Bell, "Electric Circuits," Tth Ed., Oxford
Craham BelI Electronic Devices and Circuits,

BEESC-104 Bnsic Eleclrical

ton,

(

(

l.
2.
3.
I
5.

6.

7.
B.



and Electronics
Engineering

(

LxhorrrtorY oh.iectivcs:
l. Read and deDronstrale the rating of basic equipments used in electrical

engineering
2. Connections ofdif]'erent components as perthe rules
3. Application dillerent components in electrical field

Laboratory Outcomes
I \,.1 rn c\l)\,\urc 1(, Lor)nllorr ele!lrical conrponenrs and their mtings.
2. Makc cleclrioal connections by wircs ol appropriate ralings.
3. Understand the usage ofcommon electrical measuring instruments.
4. Understand the basic characteristict oftransformers and electrical machines.

List ofExperiments: -

l. \'erill.lti.rrr ,,l KirehholI' lals
2. Veriflcation olSuperposition and Thevenin Theorem.
3. Measurement of power and power factor in a single phase ac series inductive
circuit and study improvement ofpower factor using capacitor
4. Study ofphenomenon ofresonance in RLC series circuit and obtain resonant frequency.
5. Connection and measurement ofpower consumption ofa fluorescent lamp (ube iighQ.
6. Measurement of power in 3- phase circuit by two wattmeter method and
dcLerrrriLratioll ul iLs po\\ er Iaotor li)r star as $ell as delta connected load.
7. Determination ofparameters ofac single phase series RLC circuit
8. To observe the B-H loop ofa ferromagnetic material in CRO.
9. Determination of(i) Voltage ratio (ii) polarity and (iii) elliciency by load test ofa
single phase tlansformer
l0,Determination ofefficiency ofa dc shunt motor by load test
ll. To slud) running anJ sfeed reversal of a three phase induction motor and
rucoro spued in both dilccliol1s.

12. Demonstration of cut-out sections of machines; dc machine, three phase
induction machine, single-phase induction machine and synchronous machine.

13. To studythe V-l Characteristics ofTransistors.

(

'Io study V'l cltaracteristics ofvarious Diodes.

BEESC.I05 @<i).rc,."
BEESC-105 EnsiDecring

Cr{phics rnd
Design

3Hrs/Week

{*l:#J2



Prcxmbles:

l. Increase ability to communicate with people.

2. Leam to sketch and take field dimensions.

3. Learn to take data and transform it into graphic drawings.

I l .arn h rLi( AUlo Crrlski s.

5. Learn basic engineering drawing formats.

. 6. Prepare the student for future Engineering positions.

OutcoE€s:

Student's ability to hand letter will improve.

I strjdenl's ihitiq. lo Pertbnn brsic sketching techniques will improve.

2. Students will be able to draw orthographic projections and sections.

3. Student's ability to use architectural and engineering scales will increase./\ 4. Studenls ability lo produce engineered drawings will improve

5. Student's ability to convert sketches to engineered drawings will increase.

^ s!Udents \\'ill hecome f:tmiliar Nith oflice praclice and standards.

7. Students will become familiar with Auto Cad two dimensional dmwings.

8. Students will develop good communication skills and team work.

UNIT-Msomerric Projections: (6 Hrs)r
Principles of Isometric projection -lsometric Scale, Conventions;
of lines, Planes, Simple and compound Solids;
Views and Vice-versa. Conventions:

Isometric Views

ITNIT-I IntrodIction to F:ngincerirg Dra\r'ing(10 Hrs):
Principles ol Engineering Graphics and their significance. usage of Drawing instruments, Leftering,
Conic sections including the Rectangular Hyperbola (Ceneral method oniy); Cycloid, Epicycloii,
Hypocycloid and Involute; Scales -Plain, Diagonal and Vemier Scales;

UNIT-II Onhographic Projections (10 Hrs):
( Principles of onhogrinhic Proieclions-Conventions - Projections of Points and lines inclined to

holh Ilcnes; r'roJections orpranes incrined pranes - Auxiriary pranes; projections ofRegurar sorids
those inclined to both the pranes- Auxiriary Views; Draw simpre annotation, dimeniioning and
scale

UNIT-III Sections aId Sectional Views ofRight Angular Solids (6 Hrs):
Prism, Cylinder, Pyramid, Cone Auxiliary Views; Development of su;faces of Right Regular
Solid.-Prism P'r.arrid C'lindcr rnd Cone: l)ra\\,the sectional orthographic views ofgeomeirical
solids, objects from indusrry and dwellings (tbundation ro slab only).

Isometric Views
to Orthographic

Demonstrating



knowledge ofthe theorv ofCAD software [such as: The Menu System, Toolbars (Standard, ObjectProperties. Draw. Modify and Dimcnsion). Objects. trorn"tri" Vi"*, oitin".l-ftun"r, Si-pt" unJ!orIpound solrdsi C usrourizarion & Cr\D Drawing consisting ofset up of the jrawing page and theprinter. ircluding scare serrings. Sening up of Units and driving ri.?.1iiol"o ANSI standardsror coorolnale otmenstuntng and tolercnljr,

Referencesr

l.Bhatr N.D.. paschal V.M. & Ingle p.R.- (20t4.1, Engireering Drawing, Charorar publishing House2.Shar, M.li. & Rana B.C. (2008), tngineering O.o*i,ig ana io_iiiJf c.upt i"., f.uoonEducation
3.Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH publication
4.Narayana, K.L. & p Kannaiah (200ti), Te;t boor. in a,igir."rinf o.u*in*lilli."n oruri,r,"o5.CAD Software Theory and User Manuals

List ofExperimentst

L skelching"nd drataing ol geomerries and projections based on above svllabus2. term work: A rnin. of l0 hand drawn skerches (on size a+ graphii sketch Book) plus 5 CAD_p ntouls on size 44 sheets plus lO-sheers of size a: 
". 

O ,f,?"i ii .#-at] ISOZ marts to le.Lllorr.d tor lhls re!o.d + 2-j% ntarl,r ti, iru(ndanee +25%marks for f*"f,"o aal"r.r"n

BEESC-t06 Manufacturing practices

Preambles:
l. To understand process ofcutting shaping.
2. To Understand working principles foi vaiious machining processes.

BEESC-105 Engitrc€ring
Grapl'ics and Design

0L:0T: lP I credits

3. fo iJnderstand construction, working and applications oivario ine tools.4. To learn basic set up, working and applications of4 few im nt non conventional
machining processes to get hand on eiperience on machiIle tools.

Course Outcomest
1. The students will be able to understand th nes used in production.2 Th('stLldents \\,ill bc ahlo to Understancl
3. The students will be able to understand

metalcutting.

BEESC-106 0L:0T:ll' I credits

finishing processes.

(

(

2Hrs/Week



(

(

4. The students will be able to understand the Physics ofmaterial removal behind the
various non-conventional machining processes.

Manufacturing is fundamental to the development of any engineering product. The course
on Engineering Workshop Practice is intended to expose engineering students to dillerent
types of manufacturing / fabrication processes, dealing with different materials such as

metals, ceramics, plastics, wood, glass etc. While the actual practice of fabrication
techniques is given more weightage, some lectures and video clips available on different
methods ofmannfacturing are also included.

l. Manufacturing Methods- casting, forming, machining, joining, advanced
manufacturing methods

2. CNC machining, Additive manufacturing

J. Fitting opcraLions & power tools

{. Caeenry

5. Plastic molding, glass cutting
6. Metal casting

7. Welding (arc welding & gas welding). brazing

Lisl of Exprrinrcnts:-
l. Carpentry Shop Expcriment To Make a T-LAP joint with wood Pieces
2. Machine Shop Experiment To l'erform Knurling on Iron Rod
3. WELDING SHOP ( LAP Joint ) , Tools, Accessories, Diagram And Explanation
4, SHEET METAL SHOP ( Square Tray) , Pans, Accessories, Diagram And Explanation
5. FITTINC SHOP ( Make a Joint) , Parts, Accessories, Diagram And Explanation
6 C RPFNTRY SIIOP (T-l ip loin0 . Crtting Tools, Accessories, Diagram and Explanation
7, MACHINE SHOP ( the lathe machine), Parts, Accessories, Diagram and Explanation

BELC 207 Industrial Training

EELC 207 lndustrialTraininB 0L:0T: ll' I credits 2Hrs/Week

- lndustrial environment and work culture.

- Organizational structure and inter personal communication.
\4achincs/ eqlripnrentl instruments - their Norking and specifications.

- Product development procedures and phases.

- Project planning, monitoring and control.



(

BEBSC-201 Mathematics-ll

I}EBSC.2O1 Mafhematics-ll 3L:0T:0P J credits SHrs/Week

Preambles
l. To introduce the basic concepts required to understand, construct, solve and interpret differential

equations.
2. 2. To teach methods to solve diflerential equations ofvarious types.
1 '1 T{, sive rn ahilill' 1o inpl) kno\14cdge ofmalhematics on engineering problems

Outcomes
The students will be able to :

l. Classify difTerential equations accordin8 to certain features.
2. Solve first order Iinear equations and nonlinear equations ofcertain types and interpret the solutions.
3. Understand the conditions for the existence and uniqueness ofsolutions for linear differential equations

4. Solve second and higher order Iinear differential equations with constant coefficients and construct all
solrtions from the linearlv independenl solLrtions

j. l-illd serics solutions abou! ordinar) and regular singular points for second order linear differcntial
equations.

6. Solve initial value problems usingthe Laplace transform..
7. Solve systgms oflinear differentiai equations with m€thods from linear algebra

Unit- I Ordinary Differential Equations I (6 Hrs):
)ilii,er,rial liq,.rri,116 ul lirsL Ordcr iurd l i$l Degree (Leibnilz linear, Bernoulli's, Exact), Differential

Equations ofFirst Order and Higher Degree, Higher order differential equatiorls with constants coefficients,
Homogeneous Linmr Differential equations, Simultaneous Diflirential Equations.

UNIT-II Ordinary differential Equ&tions II (6 Hrs):
Second order linear difFerential equations with variable coelTicients, Method of variation of paftmeters,
Power series solutions; Legendre polynomials, Bessel functions ofthe first kind and their propenies.

UoitlII Parthl Diffcrcntial Equations (10 Hrs)
Formulation of Partial DiflLrenlial equations, Linear aDd Non-Linear Partial Differential Equations,

Homogeneous Linear Partial Differential Equations with Constants Coefficients.

Unil Munclions of Complex Variable (10 Hrs)
Functions of Complex Variables: Anal)lic Functions, Harmonic Conjugate, Cauchy-Riemann Equatiors
(withoul prooo. Line Integra,. theorem.Cauchv Inteeral formula (without proot), Singular Points, Poles
& Rcsidurs, ltcyduc I hcorcnr, Applicalion oi Residues theorem fbr Evaluation of Real Integral

Unit V Vector Calculus (10 Hrs)
Differentiation of Vectors, Scalar and vector point functiorL Gradient, Geometrical meaning of gradient,
Directional Derivative, Divergence and Curl, Line Inte$al, Surface Integral and Volume Integral, Gauss
Divergence, Stokes and Creen theorems.

References : -
L C.B. Thomas and R.L. Finoey, Calculus and Anal)tic geo

2002.
2. Erwin kreyszig , Advanced
3. W. E. Boyce and R. C. Dip
End., Wiley India, 2009.

Engineering Mathemalics,
Rima, Elementary Di

4. S. L Ross. Differenti.l Equations.3rd Ed.. Wiley I

5. E. A. Codinglon, An lnlroduclion to Ordinary Di
6. E. L. Inca, Ordinary Diff'erential Equalions. Dover

kE.,'i

Pearson, Reprint,

& Sons, 2006.
Value

uuff fnair, f s9?f



7 J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7th Ed., Mccraw Hill,
2004.
8. N.P. Bali and Manish Goyal, A rext book ofEngineering Marhematics,
Reprin! 2008.
L B.S. Creu,al. Higher Engineering Marhemarics. Khanna publishers.

BEBSC- 202 Engineering physics

lJLltsc- 2u2

Preambles:

Laxmi Publications,

36th Edirion, 2010.

. A comprehensive, high-qualily education in the physical sciences
' A flexible cufficulum with multiDle concentrationithat allows students to tailor their education according tolheir specifi c interesrs

' The onnofltrnilY lo e\pcrience the excilement ofscientific discovery through direct participation in fsculty
research

. An increased awareness oflhe physical processes in the surroundinr world
' The.essenriar knowrrdge and anarlricar, rnalhemaricat and compu[tionai toors with which to pursue po,ul-graduate educalion in a variety ofphlsics_relaled and other lieldi. Ihe Ioundalion and praclical skillsers for evenlual success in any ofa broad array ofcareers. The molivation for a Iifelong love ofleaming

Orri.onre\

an abilir) lo apply kno\tled!e oj'marhematics, \cience, and enpineerins.
a, abilil) ro design and conduct experiments. as wett as ro ana_ljze and'inrerprer data.
an aollrry to desrgn a system, component, or process to meet desired needs within realistic constraints,
an abilil) lo funcrion on multidisciplinary teams.
an abiliry lo identif), formulare. and solve engineering problems.
an understanding of professional and ethical risponsi6iiity.
r r rh:1ilJ 1o .orrmInicatc ef'ltcliv.lv
the broad education necessarv to unde*rand rhe impact of engineering solutions in a global, economic,environmental. and socieral context.
a recoEnition of rhe need for. ard an ability to engage in lifeJong learning.
a Knowledge ol contemoorarv issues.
an ability to use the techniquis, sLills, and modern engineering tools necessary for engineering practice.

trnit I lielalivisric Nlcchuics: (6 Hrs):

]::: ",,,:"1:1":.:]:lial &,non-ioe;iat frames..Cetitean rransformationslhetson_Mortey experimen! postutat€s olspecial theory of relativjry, Lorentz transformations, Length ractii. Tine dilarion. Veloiitl addilion lheorem.V-arialion of mass wjth velocity, Einstein,s mass energy reiati
Massless particle.

vistic relation between eneigy and ntomentullr

(hit II Solid stitc & Nuctejrr ptrysics (t0 Hrs):

:l:: ::::,{::l}::1":l"T:?,::g-11llli1": oo;"T:ion of k?onig-p&rny moder.,and origin or energy bands. rnrrinsic ancExtrinsic Semiconducrors. V-t Characreristics orel;rn.t;on Jio?J. i"i., a]"a., rurjl."n:*i
3'#"i:.1:::,:?jl"].X: .i,1r.:1.-. ;!.ll9r:"ry1i". "r 

N,"r.*,N,"i"".liq;il;.;';;;r, Nuciear shel Moder, Linea,particle accelelerator, Cyclorron, Betatron, Bainbridg" .".; ;;;;;;;;il.': -

(



Unit III Quantum Mechanics: (6Hn):
Inlroduction to Quantum mechanics, wave particle duality, Matter waves, particle velocity, phase velocity , GrouF
velocitv and lheir relalion. Heisenberg's ljncertaintv Principle- Time-dependent and time-independent schrodi;ger wavc
equrtioLr. solutroll 1o \lalionary slate Schrodinger wave equation lor one-Dimensional particle in a box, Compton iffect.

Unit Mave Optics: (10 Hrs):
Interlerence :coherent sources, lnterf'erence in uniform and wedge shaped thin filnrs, Newton,s Rings and its applications
Fraunhofl'er difltaction at single slit and ar double slii, Absenr spectra, Djffraction grating, ipectra wit; grating
Dispersive power ofgrating, Rayleigh's criterion ofresolution. Resolving power ofgrating and piism.

Unit V Fibre Optics & Lasers: Fibre Optics(10 H13):
Introduclion 1o fibre optics, Acceptance angle, Numerical apenure, Normalized

Attenuation and Dispersion in optical fibres.
Laser: Absorption oi radiation, Sponlaneous and slimulated emission of radiation,

inversion, Various levels ofLaser, Ruby Laser, He-Ne Laser, Laser applications.

l{olrrence lt00Ls: -
L Concepts ofModern Physics - AurthurBeiser (Mc-Craw Hill)
2. lnlroduclion to Special Theory ofRelativity- Robefl Resnick (Wiley)
3. Optics - Brijlal& Subramanian (S. Chand )
4. Engineedng Physics: fheory and Praclical Katiyar and pandey (Wiley lndia)
5. Applied Physics for Engineers- Neemj Mehta (pHI Learoing, New)
6. Engineering Physics-Malik I lK and Singh AK (McGralvHill)

frequency, Classification of fibre.

Einstein's coeffi cients, Populatior

(

BEtsSC- 202 Ongineering
Physics

0L:0T: ll' I credits 2Hrs/Week

!
(

List of Experimetrts: -
l. To determinethe wavelength ofsodinm lighl by Ne*,ton,s ring experiment.
2. l o der!nni.c Lhe \\J\,clenBth or_dilrlrcnr spccral rines ofmercury light using plane transmission grating.
3. To determiDe the energy band gap ofa given semiconductor material.
4. To determine the plank's constant with help ofphotocell.
5 .Resolving Power ofTelescope.
6 .V-l Chaiacterisrics ofP-N Junction diode.
7. Zener diode characteristics.
8. To determine the dispersive power ofprisrve Power ofprism.

BTEESC-203 Basic Comffi
BTlttsc-20J 3L:01 VT, edits SHrs/Week



Preambles:

' Successfully practice computer engineerints lo serve srare and regional industries, govemment agencies, ornational and inlernational induslries

' work 
. 
professionally in one or more of the following areas: compurcr hardware and software desisn-

embedded svstems. compuler net\ orks and secu.iry. sysrl,, integrario,i ana 
"i".ii""ii i..igrlri"i,"r[],".'""'

' Achieve personal and professional success with'awareness aid commitment to their ithical anJ sociat(.r o ,il);l 1i!s. borli.r: irrLliritfu.rls Lrnd jn t.nnr environnlcnts.r Mainlain and impru\e thcir telhnicat compelence rhrouph lifelong leamin& including enlering and\ucceedints in an itd\rnced degree program in ; tield such a" e-ngineer rrrg. scrence, or ousrness.
Outcomes:-

. An.ability to identify, 
r 

form u l$e,. and solve complex en8ineering problems by applying principles ofengineering, scierrce, and mathemalics

' an.ability 1o apply engine€ring design to produce solutions tha! meet specified needs with consideration ofpublic heallh. safei)'. and welfare. as well is global, cullural, social, envi;onmental, and economi" r"ai"" 
_' ''

. : Jbrl,r) lo (o rnrJ .crre (t,'c(t.\<l) r\illt a rantse oiaudiences
' an.ability to recognize ethical and professional responsibilities in engineering situations and make informed

iudgments, which must consider the impact ofengineering solutions in grouui 
""ono.;., "nui.-r.ntJ,-unisocielal contexts(

Urit -l Conput€r: (6HB):

Definition, Classification, Organizalion i.e. CpU, register, Memory & Srorage Systems, I/O Devices, and System &
Application software. computer application E-Business, Bio-lnformatics, health care, Remote sensing & GIs,
Meteorolo$/ and, Computer Caming, Multimedia and Animation etc.

Unit-II ltrtroduction to Atgorithms (6 Hn):
Complexitics and Florvchan, Introduction to programming, Categories of programming Languages, program

Design, Programming paradigms, characteristics or concepts ofoop, procedure oriented progamming vs
object oriented Programming. Introduction to c, character set, Tokens, precedence and Associativity,
Progmm Structure, Data Types, Variabl€s, operators, Expressions, Statements and control structures, yO
operations, Array, Functions.

Unit- III Computer System Overview (10 Hrs):

Basic Elements, Instruction Execution, Interrupts, Memory Hierarchy, Cache Memory, Direct Memory Access.
MultiProcessor and Multicore organization. operating system overview-objectives and functions, Evolution ofoperatin€
syslem ' computer system organization- operating system structure and operations- system ca s, system progmm'
OS Ceneralion and System Boot.

Urit ry Computer Networking (10 Hrs);

Introduclion, Goals, OSI Model, Functions of Differenr rkin8 Concepts, Devices, TCp{p
Modcl. Topologv. Introduction lo Inteotet. World eb, E commerce Computer Security Basics:
IntroductioD to viruscs, wonns, malware, Trojans, i-Splware Sonware. Differenl types of
attacks like Money Laundering, Inlbrmation The Email spoofing, Denial of Service



(DoS), Cyber Stalking, ,Logic bombs, Hacking Spamming, Cyber Defamation, Security measures

Unit V Data base Management System (10 Hrs)l
Introduction, File oriented approach and Database approach, Data Moders, Architecture ofDatabase system,

Dala independence, Data dictionary, DBA, pdmary Key. Data definition language and Manipulation Languages.
cro'r cornpulrng: de,nilion' croud iDtr.srrucrure, croud segments or service derivery moders (raas, paas and
saas)' cloud deployment moders/ lypes ofcroud (pubric'private, cornmunity and hybrid crouds), pros and cons of
cloud conrpuling

Reference books:

.L
:.

tl.
(

5.

6.

Introduction ofcomputers: peter Norton, TMH
Olt;,.1..ir,inl t)r.glilnrrrliIj \\illr er, :[.BahgrLl1rs\vanr),TMI.l
Objecl oriented programrning in C++: Rajesh k;hukla ,Wiley India
Computer network: Andrew Tananbaum.pHl
Data base management system,Konh.TMH
Operating system-silberschatz and Galvin-Wilev India

List ofExperiment:.

I

).
3.

4.

5.

6.
7.

S'udv orirn " and ournlI dev:ces ofc.mnllter svlrems .

I:i:: l ry!:ll :t:,99 :ion. 
subrr.rcr. mutriplicarion ahd division by usins c.

\tr rite a progmm to cher:k ueather a numbei is prime or not.
Study ofvarious rypes ofOpemting System.
Srudy and practice olbasic Linux commands-
Design color coding ofsraight &
Installation oforacle l0g. Aiso create a

cp, mv, chmod kill, ps etc.

"k--
,A**

(



BEESC-204

BEESC-204 Basic Mechanical Engineering

2L:0Tr0P 2 credits 2Hrs/WeekBasic M€chanical
Engineering

Preanr bles:
. l o provide a comprehensivc knowledge ofbasic mechanical systems.
. Basic concepts from mechanical engineering sciences.
. Basic concepls LC Engine
. Modem engineering tools (machine-tools, laboratory instrumentalion, Working principle ofsteam Engine ),

and related subjects to design mechanical engineering components

Outcome:
. Aller successful completion ofthis course sludenls will able to
. To describe and use basic engineering concepts
. principles and components ofmechanical equipment
. measuring & testing merhod ofphysical quantities
. .\,se\,lcnl L'f boilcrcotnponcnl.

Urit I Materials (6 Hrs):
Classification ofengineering material, Composition ofCast iron and Carbon steels, Iron Carbon diagram.
Alloy steels their applications. Mechanical properties like strengrh, hardness, toughness duttility,
brittleness , malleability etc. of materials , Tensile test- stress-strain diagram of ductile and brittie
materials,

Unit II Measurement (10 Hrs):
Concept of measurements, erors in measurement, Temperature, pressure, Velocity, Flow strain, Force
and torque measurement, Vemier caliper, Micrometer, Dial gauge, Slip gauge, Sine-bar and Combination
set. Production Engineering: Elementary theoretical aspects of production processes like casting,
carpentry, welding etc Introduction to Lathe and Drilling machines and their various operations.

UDit lll Iluids (6Hrs):
Fluid properties pressure, density and viscosity etc. Types offluids , NeMon's law ofviscosity, pascal's
law , Bemoulli's equation for incompressible fluids, Only working principle of Hydraulic machines,
pumps, turbines, Reciprocating pumps .

tlnil Mhcrmodynamics (l0Hrs)r
thermodynamic system, properties, state, process, Zeroth, First and second law of thermodynamics,
thermodynamic processes at corstant pressure, volume, enthalpy & entropy.
steam Engineering: classification and working of boilers, mountings and accessories of boilers,
Efliciency and performance analysis, natural and artificial drau properties, use ofsteam tables.

Unit V Reciprocating Machines (10 Hrs) :
Working principle ofsteant Engine. Carnot. Otto.
efficiency, working ofTwo stroke & Four stroke

d Dual cycles P-V & T-S diagrams and its
Diesel engines.

compressor.

References : -
l- Kothandaraman & Rudramoorthy, Fluid Meaharics & Machinery, New Age . 2_ Nakra
Instrumentation and Measurements, TMH. t

(



3- Nag P.K, Engineering fhermodynamics , TMH .

4- Canesan. Inlemal Combu(tion Engines, I MH .

5- Agrawal C M, Basic Mechanical Engineering ,Wiley publication. 6_ Achuthan M , , Engineering
Thermodynamics ,PHI.

(
List of Experiments:-

l- Study ofUniversal Testing machines.
I Lir,.ir arrJ .\|gulrr iDorsU-,Jrncrl using, Micronrcter, Slip Cauges, Dial Cauge and
3- Study ofLathe Machine.
4- Study ofDrilling Machines.
5- Verifi cation of Bernoulli,s Theorem.
6- Study ofvarious types ofBoilers.
7- Study ofdifferent IC Engines.
8- Study ofdifferent types of Boilers Mountings and accessories.

BEf,SC.205 Basic Civil
Engineering &
i\lerll.lri!s

Demonstrate knowledge of various surveying methods.

The goal ofthis Engineering Mechanics course is lo expose studens to problems in mechanics as applied ro plausibly real.$orld scenarios Problerns of panicular t\Des.are *plored in derail ii rr," rr"p.. i'rr"r students will gain a, inducti!(Jnderstanding ot lhe urdert! ine princiDtes ai $ork: .ludenrs should rhe; be;Ul.',. r",Grir" pr"Uf.rs ofrhis sorl in reat_worhsituatio s and respond accordin!ly.

lhv rriil e,girrec'rrg prog.nr wi, scrvs !orurccrr(u. and trre narion bJ providing a quality engineering educatiorthar. enables srud(nts lo. enter a profession rhat uan impro!e lhe civir inriui,.u"irr.]ura 
".onomic 

werfare. our cir iengineering program wirr mainrain a strong emphasis on undergradu"t" 
"Jr""1i* *iirr ,r," goar that our program willbe rccogn ized for qu.lil) inslruclion ;n . iuit .ng;n..r;ng unaii.:;;;;;r*' -' " "

L,)r).luel .l !il.llIl rur\ et.
Conducl a compass survey.
Conduct levelling survey and be able 10

,i#'s*

Blusc t0 r Ilasic llechrrrrieal 0L:0T:IP

BEESC-205 Basic Civil Engineering & Mechanics

Demonstrate knowledge of propehies of

,$r

2 credits 2Hrs/Week

(



. Draw free body diagrams and determine the resultant offorces and/or moments.

. Determine the centroid and second moment ofarea ofsections,

' .\pplJ L\\5 or rirejl)irries ro Jelernrire eflrciclrc) ofsirnple machines with consideration offriction.. Analyse statically determinate planar fmmes.

Unit I Building Materials & Construction (10 Hrs)
Stones, bricks, cement, lime, timber-types, properties, test & uses, raboratory tests concrete and mortar
Materials: workability, strength properties of concrete, Nominal proportion of concrete preparation or
.urr!r;L(. L()rrrJ ileliorr. r:uIirLg. [l!rrrrrts,rl 13Lrilding (onstruction, Iroundations conventional spre;d footings
RCC lboljngs, brick masonry rvarrs, plastering and pointing, floors, roofs, Doors, windows, lint;rs, staircases
lypes and Lheir suitabilir)

Unit II Surveying & Positioning (10 Hrs):
Introduction to surveying rnstruments levels, theodolites , plane tables and related devices. Electroni(
sur\.)l 3 r)slruolcnrs etc. Measul'curcnt ol dislances conventional and EDM methods, measurement ol
directions by different methods, measurement oferevations by different methods. Reciprocal leveling .

Unit III Basics ofEngineering Mechanics covering (10 Hrs):
Force systems Basic concepts, Particle equiribrium in 2-D & 3-D; Rigid Body equilibrium; system ofForces,
coplanar.concu,*ent Forces ,components in space - Resultant- Moment ofFoices'and its Appiication; couprer
and Resultanr ofForce sysrem. Equiribrium ofSystem ofForces, Free body diagrams, Equations ofEquitibrium
ol ( optiuar S)slents and Spatial S)stetns; Static Indeterminacy

Unit lV Cenrroid and Centre of Grar ity covering ( I0 Hrs):
Centroid of simple figures fiom firstlrinciple, centroid of composite sections; Centre of Gravity and its
implications; Area moment of inertia Defm-ition, Moment of inertia of plane sections from first principles.
Theorems of momenl of inertia. Moment of inertia of standard sections and composite sections; Mass momenr
iDertia ol circuiar plate, Cylinder, Cone, Sphere, Hook.

Ulit V Frictior covering (10 Hrs):
Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction; Motion of Bodies, Basi(
Structural Analysis covering, Equilibrium in three dimensions; Method of Sections; Method ofJoinrs; iow tc
determine if a member is in tension or compression; Simpre Trusses; Zero force members; Beams &types or
beams: Frames

Reference Books:
l. S. Ramamrutam & R.Narayanan; Basic Civil Engineering, Dhanpat Rai pub,
2. Prasad I.B., Applied Mechanics, Khanna publication.
3. Punmia, B.C., Surveying, Standard book depot.
4. Shesha Prakash and Mogaveer; Elemenrs ofCivil Engg & Engg. Mechanics; pHI

BEESC-205 Brsic Civil
Erginecring &
Mechanics

orrffi
n"{""tait" 2HrsAYeekI/'

of *i ,t " ,.t
*tF:,. , )

St.'r,z #s-rP



(

Lisl of Experiments:-

l. To perform traverse surveying with pismatic compass, check for local attraction and

determine corrected bearings and to balance the rraverse by Bo\\dilch's rule.

2. I o perlonn lcvelinB exercise by heighl of instrumenr ol Rise and fall method.

3. To nreasure horizontal and vertical angles in the field by using Theodolite.

4. To determine (a) normal consistency (b) Initial and Final Setting time ofa cement

Sample.

5 To determine the workahilitv offresh concrete ofgiven proporlions by slump test or

compaction fbctor test.

6. To determine the Compressive Strength ofbrick .

7. To determine particle size distribution and lineness modulus ofcourse and fine

Aggregate.

tt. Iorcrilj tlte la\ ol lrianglcol lorccs and Lamr,s theorem.

9. I o verilj lhe la\a ot parallclograrn ot lorces.

10. To verify law ofpolygon of forces

I l. 1o find the support reactions ofa given truss and verify analytically.

12. To determine support reaction and shear force at a given section ofa simply

Supported beam and verify in analyically using parallel beam apparatus.

13. To determine the moment ofinertia offly wheel by falling weight method.

14. To verify bending moment at a given section ofa simply supported beam.

BEHSMC-206 Language Lab and Seminar

(

Preambles: This course intends to impart practical training in the use ofEnglish Language for
Communicative purposes and aims to develop students, personality through'ianguagelaSoratory.

Topics to be covered in the Language laboratory sessions:
l. l. Introducing oneself, family. social roles.

2. 2.Public Speaking and oral skills with emphasis on conversational practice, extcmp
JAM(Just a minute scssions), describing objects and situarions. giving direcions, de

fr

BEHSMC.2O6 Language Lrb
,nd Seminar

0L:0T:lP I credits 2Hrs/Week

telephonic etiquette.

at-a

r.tiss



Ileading Comprehension: Intcnsive reading skills, rapid reading, and reading aloud (Reading
material to be selected by the teacher).

To write a book review. Standard text must be selected by the teacher.

Role plays: preparation and delivery topic to be selected by teacher/faculty.

BELC-207 SelfStudy / GD Seminar

4.

5.

BIil.( 10- 0L:0Tr I P

(

Preamblesi
To improve the mass communication and convincing / understanding skills of students and it is to gi'e
studcr! an oppo|tunily !o *eroise lheir rights to express themselves. Evaluation will be done by assilred
f'aculty based on group discussion and power point presentation.

Outcomesl

Analyticalthinking
I-areftl rhinking
c()n!ll.tr!li\e .utuntent
Communication skill
Presentation ofviews

students will discuss the course related and interdisciplinary topics for problem solving. They will
improve lhe mass communication and convincing / understandhg skilli about subject and th;ir related

( problem in a group ofstudents.

i

,
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l,.- , rMinutes of the Board of Studies Committee Meeting)

School Of Engineering

Department of Electrical Engineering

Minutes of Board ofS[rdies Commiltee Me€ting Dated | 03'6'2019

,Ihe Board of sNdies Committee l!,lectiDg lvas held in the room oi l,l0D (EE) at 1|30 Pi,1 oD 03'6,2019. Follolving

members were Prescnl. 
\,1\

I Dr. Mukesh T w.rrr \

2. [4r.Vijay Prrkaih Singh

3. Dr. Prabodh XhamPariya

4. Ms Alka lhaku.

5. 14r' Devendra Pnllc

6. I1s JYotsna Sagar

7 [1r Sand.sh I'rr(lh n {cxternal)
8. Dr. N P Patidar (tixternal l

'lht Chd,rD.rn of Bo,,rJ of Studies Commrtlec wel(omer arrtl aI,prcciated llte effods?ur-up.bv tle faculry lDr

;#;'";:il;";.p;;;;.taiu.Li''ri"'' rh' rottou''',g 
^8enda 

pornts were discussed and resorved'

Agenda1.ApprovalolE[-7 & tis semesterScheme and SvllabLrs ICBCS]

Discusslon (lfany):scheme and Syllabus sho!ld bc prepared as percun'ent demand in industfy

Rcsotution ofrhc Discrrssion : scheme and syllabus was pr€parcd as per current denand in industries ard rvas

',ppruvt'd Inr fo(l.umrnB 7A& Bn semc\rcr

'the Chairman thaDks the tuembers for peacelul conduction olmeeting'

sranarnre oflllmcmbcrs (lxcludrnF chair an)

\./
l. Dr. Muktsh Tiwtrri \
2. Mr. viiay Prakash sin8n .( .- j\
3. Dr. Prabodh (hampariya I -\ '

(

(

a. Ms.Alkarhakur €l4z/
5. Mr. DevPrrdra P'rtle 

q0

6 r4s tyotsna srtsar W-
" ,. Mr. sandesh Prddhan tExternal I )t;

8. Dr. N'P' Patidar (lrxLernal) +(v'--

5
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EEC- 701 Power Systcm protection

Unit I Faults: lntroductior! need for protective schemes, nnture and cause of fiults, mes offrult,_ per unit representatio4 anabEis of symnrnicar hult, current rimitilg reuctors, cr,..ent
hansformers, poteniral hansfomers and their applications in therr protecfbn schenrs.

Unit II Protective Relays Requirenrent of reLa)s, unive6al tolquc eq!.1tio4 non-directional and
directional 

_over crment relays, earth F.rult relals, distance relnys ,i-p"drn"",'.to and rcactancerela)s, differential relays ,negative sequence relays ,unclei fieq^trcncy relals, static relays,
microprocessor and computer based protective relaying, apprrans and line protection: altemator,
transfonrer, bus bar and rrDtor proteclion urng ielay, feerler protectiorl irail ana,ing nains)ster4 microprocessor based protective schemes.

Unit IU Circuit Breakcn: Functbns of switchgear, arc extjnction ,arc conhol devices, recovery
voltag€ 

_and 
restnking voltage, cuffent chopping and capacitance cLrrent breaking, bu.lk oil lorvoi[ air break, air.blast, and sulphur hexafluoridi and vacuurn circuit b;;;k;-, HVDC breakers,

rating, testing ofcircuit breakers.

Unit Murge Protection: Switching surges, Iightning phenorncnorl traveling waves on
transmission. [nes, over voltage due to. Iight ing, piotections against l,ghh;& fighhing
anesters. Iightning arrester sehction .surg. obsoibers.-

Unit V Ea(hing and Insulation Co-Ordination: Solid resistance and reactance earthing, arcsr.rppression coil, earthing tramfonners, ea(h wires, earthing oi offmn""., i*uLtOn
coordination: determination of line insulatioq irsLrlation Ievels oi ,,,t_.taiion equjpffEnt, co_
ordination amongst itens of substation equbmnt, introduction to Ind;; J"i."ity 

",l"r.
References:

l. CL Wadhwa, Electrical powcr systems, New age Intcrnational.
2. B. Ravindmn and M Chander, power System p;otcction and Switchgear, New Age3. International reprint 2006.

1 Padrika, Power System protection and switchgear, TMH
5. Haddi Saadeq Power Slstem Ambsis, TMH
6. Switchgear & protection Sruril S. Rao. Khanna publication

List of Experiments :( Extendablc)

I. Dctentination ofdrop out factor olan instantancous over ctment relav-
2. Determination of operating charactcristic of IDMT
3. Determination of operating characteristic ofdifere
4. Study and operation ofgas actualed protcctive relay
5. Study and operation ofstatic over cunent rela
6. Amt)sis ol power sJstem hults isynitelri(irl
7. Study of SF6 cjrcuit breaker
8. Protcctional simuhtion study ofgenerator, T

l) using MATLAB.

SSSUTMS
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EEC- 702 Generalized Theory of Electrical Machines

Unit I Generalized Theory: Convcrsions, basic two polc nrachincs, transfomcr with ntovable
secondary tmnsfomtr vohage and speed voltage, Krons pr.inritivc nuchinc , arnlysis of
ehctrical nuchines. vuluge and turque equjllion.

Unit II Linear Transformrtions: Invariance of power, transforrnatio$ liom displaccd bnr,sh
axis, three phases to two phase, rotlting axes to stationary axes, tmnstbrrEd impedance rnahix,
torque calculations.

Unit III DC Machines: Generalized representatior! genemtor and rmtor operatior! operation
with disphced bnrshes, steady state and transient analysis, sudden short circuit, sudden
application of inertia load,electric braking of dc motors.

Unit IV Synchronous Machines: Generalized represcntatioq equivalent circuit, steady state
anal)6is, transient anab,sis , phasor diagrafis, electornechanical tansients.

Unit V Special Machines: Generalized reprcsentatior! stcady statc anarysis of rcluctance I1x)tor,
brushless dc rnctor, \ariable refuclance motor & sjngle phase series nntoi.

References:

L B.Adkins & R.G.Halley, The Cencral theory ofAC Machines.
2. P.S.Bhimbra, Generalised theory of Electrical Dy'c

3. White & Woodso& Electro Mechanical Enerry Conversion.
4. D. P. Kotha4B. S. Urnre, "Inboratory Manual for Electr;sal Machincs,,. IK Intcmational

New Delhi

List of Experiments (Extendable)t

l. To determine subtransi?nt direct axis and quadrature axjs synctronous reactances of

2.

3.

4.

5.

6.

7.

salient pole nachine.

To conduct Hopkinson's test on a pair of DC shunt machine.

Retardation test on dc shlmt rntor.
Regenerative test on dc shunt machines.

Brake test on three phase squirrel cage induction rnotor
To Study the Variation ofSpeed and Load Test on Schrage Motor

Reactances of Synchronous

DC and AC supply, comparison of

To determine Ncgative Sequcnce and Zero s

Generator

8. Load characteristics of utiversal rrxltor. O
pelformance.

SSSUTMS
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EEC- 703 Computer Aided Desiqn of Electrical machine

Unit-l Computer Aided Design Philosophy of computer ai,Ced desigr! advantages, limitations,
anabEis and slnthesis ncthods, selectio, of input data and design !"riables, ilow charts lor
dcsign of induction rptor al1d sl,nctronous n]achine, optimiLltioll of dcsign constrained and
unconsha ined optimizatio n problem

Unit-II DC machine:-Design of am]ithrc wi ings & field slstens, selection oI rariables for
optimtl desigrf furmulation of design eclurtions, objefii\e iinction, conshaint linctions.
akorithnn for optinBl design.

Uniull PoNer Transformer:-Dcsign of magnetic circuit, design of windings, sclection of
rariables for optinral desigr! forrnfition of desi$ equations, objective iifrctior! constraifi
frutctions, algorithms for optimal design.

unit-Iv single Phase Induction Motor-carcu.ration oi main dimensions of statot complete
design of stator wift its punching details, design of nuin and au\iliary winding, design of rotor,
perfonnance cabdation ofdesigned rotor and pcrfom).1nce by equi\€lent circuii approach.

Three Phase Induction Motor -DesiEn ol stator, windinEs design of squirrel cage rotor, desiglof slip ring rotor, sclection of variables lor optiftrl deiigq ilnrlt ation ol clesign cqLratiori,
objective fiuctions constraint flnctions, algorjthrs ibr optinral dcsigr.

Unit-V 3-Phase Altemator:-Design of stator, windjlus, design of flcld systcnB lor salient pole
and non-salient pole nuchines, sclcction of vari;rblcs for opti,itl dcsigrl, formulation of dcsign
equatiorE, objective flnctjorL constraint firnctions, algorithms iirr opti.atl dcsign.

Refe n:nces:

l. Conputer- Aided Design ofElectrical Equipntnr by Dr. M. RanBmoofthy_Affi liated EasG
West press P\4. Ltd. New Delhi.
2. Elechical Machine Design- by A.K. Sawhney, Dhanpat Rai & Sons
3. Pefornunce and Design of A.C. Machines-M.G. Say, Afflia East Wcst Press P\4. Ltd.,
New Delhi
4. Perforn'rance and Design of D.C. Machines-
5. Princiles ofElectrical Machine Design with
IBH Publishing Co.

Clalton
Corrp

&
ter s by- S.K. Serr Oxford &
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EEC- 703 Computer Aided Desiqn of Electrical machine

List of Experinrent (Extendable):
l. Conputer Progrnm in ,C. in MATLAB lbr Corplete Design of 500KW, 600v hb wound do

machine

2. Conputer Program in 'C, in MATLAB for Optinui Design of clc rmchine
3. Cornputer Program in ,C,, in MATLAB for Conplcte Design of core qpe power

Tmnsforrner

(

4.

5.

6.

7.

8.

Comprler Program in 'C, in MATLAB
Cornputer Program in 'C' in MATLAB
Conputer Progam in 'C' in MATLAB
Computer Progam in 'C', in MATLAB lor
Computer Progmm in 't', in MATLAB for

for Cornplete

lbr Optinul ofcage rotor
Desigl Of single ph lM

Design of slip ring IM

of salient pole Alternator
ofSlmclronous Machines

lbr Complete Desi

(

SSSUTMS
w.e.f July 2019
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Unit-I Solar photoyoltaic: Solar Cell 
-and 

its firnction, Solar Technologres, Solar CellPamnEters, Effciency of Sohr Cell, Sohr pV Module, R;;; "ii"L. 
pV ir4"a,*, pV Modute

l3ryTnt, Effciency of pV Module, Measuring Votri" pliul**.",'Solar photovottaic
Module Army Connection ofpV Module in Series ind p"rrii"i Iri"r,i"r'r"O MeasuerEnt ofPV Module Powet Selection ofpv Modute

UnitJI Battedes: Battery lilrlctiorl T,"pes of Batteries, Baltery pararrEters, Selection of Battery,Serhs Parallel conrbination of Batteiies, Batteries for photo'voltaic Syster4 Application ofBatteries in Sohr PV systerrl Batterv Maintenance 
"rd M";;*;,;;;, "dffi lu* n"t."tio,and Test, Battery Installation for pV system

Unit-III Controller: Charge Conkolhr. MPIT and Inverter power MOSFET and ICBI Optocotpler, BLrck and Boost Converer Fly back Converter, Fu[ Sfi"i,;r"n." Volrage andcunent Feedback, DC to DC power convcrter, DC to a6 con 
"rt"?, 

eclo oc coruertcr,Battery Charge conholler, Maximum powcr point T."kd i;";ili.;; of Inve(er anlcharger.

^r*1y-*1.:r'fl.:,- :otar- 
pV Sysq11 Design and Integration Soliu Radiltion Enerryrveasuellrnls. bslmalmg Lners, requirernent. I)?cs ol Solar:pV S).lcr[ Design merlrodob]for. SPV.s)stem Design of Of Grid Sohr puwer pllnl. Design.nA O.r"f,pi.,.n, ur Sulirr Srre(rLight and Solar Lamcm. Off Cri,c Solar powcr phnt. -- v - - v! '\rvPrrN

Unit-V Instrllation: Saftty Installation 
1nd. Tr9lble shooting of Standalonc Solar pV S)ster4Maintenance ofSolar pV Slstcrq Safety in installation ,fS"[, pV-ip-t",rr'" "

References:

(

I

l. Cherrn Singh Sol,rnki Sohr phororoltaic.s: Fru unrnral Tcct[rcloL'ics
2 nd Editiorl Prenrice Hall tndra lrlrrnrng privure Limired, ,6ii--*"2. H.P. Garg & Pmkast! Solar Energy_F-undanentals anJ' appticatiors,
2000

3. TonBs Markvaft Solrr Electricity, 2 nd
4, Michael boxwell The Solar Electricity

John Wiley Publicario4
enstream publishing, 2013

and applications,

TMH PLrblicatioq

12 May 2000

#q

SSSUTMS
w.e.f July 2019
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EEC-704(B) power Oualitv

Unit-l: Introduction-Characterizrtion of Electric power euality: Trar^ients, short dumtion andlong duration voltage t"riations, Voltage irnbalance, wavefomr clistorfion, Voltage fluclLntions.
Power freqtrcncy rariatioq Powcr aoccptabiliq/ curves powcr qu.rlity problems: poor loadpower fiotor, and unbalanced loads, DC odiet in loatls, Notjing in ioad'uoltag., Dishrbance in
supply voftage Power qualiry standalds.

Urdt-II: Non Lincar Ioads-single phase / Tluec pluse staric convcrters, Battcry chargers, A_rc
lirnaces, Fiorescent liglrting, pulse modulirted devices, Adjustable speed dt.ives.

Unit-III: Analysis and Conventional Mitigation Methofu_Ar.llysis of powcr outages,
Analysis of unbalancc: S,.nrnehical corry,onents of pfuisor c*urntities, lrstantaneous slrnnrt ical
con'rponents, instantaneous rcal and reactive powers, Anrlysis of disiortion: orF li,e extmction
off,mdafiEntal sequence cornponents tom rneasured samples - Harmonic indices_

Unit-IV: Voltage Sag-Anrlais of voltage sag:. Dctorit EdisoD sag score, Voltagc sag cner!ry,voltage sag r,ost 
-EnersT 

Index (vsLEIt A;rysis of uoltagc fliiker, Red.ced duration andcustorrr impact of outages, Classical load balancilg problem i)pen loop tatrncing, Closcd loop
balanc & curent bahncing, Harmonic reductioq Voitage sag.ciu.tion.'

Unit-V: Poner euality Improvemcnfutility_CustorrEr iDterjice flairDnic jilters: passive,Custom power devices: Nehvork reconliguring Devices, LoaJ compensation usingDSTATCOM, Viltoge rcgulation rsing DStaiCO"M, protecting sensirive 
'.toads 

using DVR,

Y-l_4,S.,^-"ll::1.:"rtesies: 
P-Q. theory, Spctronors dctection Jthod Crrsto,, po*e, pn,* _

appucaton ot custom power rler ices.

References:

(

L
2.

3.

1.

Power Q ua ljty_. Enhanceme nt using custom power Devices 2002 Arindanchosh Kluwer
Acaoerxc PLlbitshers
Elechic Power Quality 1994(2nd edition) G.T.H t Stars in a Chle Pullications
Power Quality Edition (Year ofpublication) Duggan
Power s)6tem harnDnics A.J. Arrillga
Power electronic converter harnrcnics

5.

6.

t
'y'

-

SSSUTMS
w.e.fluly 2019
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DeYelopment

Unit-l : Pronrotion of Eltrepr€neurship: Meanin& definition and f,mctions of an
ertrcprencur, qualities of a good cntreprencur; Rolc of Enrcpreneur in economic devel0pment;
GolernnEnt rrEasures for the pronDtion of small scale industrics with speci.rl reference to
Harlana; Cultural lictors in developing entepreneuship.

Urit -II : Onnenhip and Location of Industrial Udts: Dillerent fbrlls of indushjal
organisatioq theories of indushial location. process ofpreparing project reports.

Unit -III : Size of Firm and pricing Concept of optimun ijnrl tactors determining optirnun
size, technical managerial [Erketing rucertaintigs and risk, pricing nretl.ds, policies and
procedures.

unit -Iv : Finaocing of srnal Industries : Inpodance and need : conu.]erciar Banks and term

1 tcnding in lndia; Banks and turder-writing of capital issues; Brict descrbtion about thc rore of' other finitncial agencics va lndustrial Fiianoe corpomtion of lndia, State Financial
CorporatiorL Industrial Devclopnrent Bank oflndia; Unit Trust oflndia.

Unit -V: Problems Faced by Small Enterprises: problcms connected with Marketin&
Managerrnt of New Products; Power; Finance; Raw Material; Under_utilizrtion of capacity;
Catses of under - utilization; Rehabilitation of Sick Mik.

References:

l. Entrepreneurship of Small Scare rndustries Dcslpandc Manohar D. (Asian pubrishers, New
Delhi)
2. EnvironnEnt and Entrcpreneur Tandon B.C. (Asiau publishcrs, Ncw Delhi).
3. The Industrjal Economy oflndia - Kuchhal S.C. (Chaitanytr, Alhhabad).
4. Energing Trends in Entrepreneurship Developnent
(lntemational Foturder, New Delhi)

ies & Practices Singh P.Narendra

( 5. Entrepreneur, Banker & Snnll Scale Industries - harla Flrisnikes.
6. Enhepreneurship & Growth ofEnterprise in Estates - Rao Gangadha.a N.

,;Mfu
-

SSSUTMS w.e.fJuly2019
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EEC-705(A) Dieital Sisnal Processinq

Unit - I Discrete-Time Signals and Systenls: Discrete-tirite signals, discrete-time s)sterl1j,
analysis of discrete-tirrE linear lime-invadant qsten1s, discrete tirnc systerns described by
diflirencc equatiort solution of differcnce equatiorq implcnrdation of discrctc_tirne systcr]s,
stability and causality, fequency dornain representation ofdiscrcte tinle signals and s]sterrs.

Unit - lI The ZTrnnslbrm: The direct Z-transfonrl propcrties of thc Z-transfomt mtional Z-
tmmfonm. inversion of tlle Z lrjrnsfonr! analysis of linear tire-invariant syjtems it the Z-
donnin, block diagrams and signal flow graph rcpresentarion of digitai nctwork, matrix
representation.

Unit lll Frequcncy Analysis of Discrete Time Signnls: Discrete Fou.rier Scries (DFS),
properties of the DFS, discrcte Fourier transform (DFT), propefties of DFT, lwo dirneruional
DFT, circular convolution

Unit - Mllicicnt Computation of thc DFT: FFT algorirlxns, decinution in time algorithnl
dccination in liequency algorithm, dccomposition 1br .N'conpositc 

murrbcr.

Unit - V Digital liltels Design Techniques: Desig of IIR and FIR cligital iilterc, Impulsc
invariant and bilinear ftansfornqtioq windowing techniques rcctangultr and other rvindows,
cxanples ofFIR filters, design using windowing

Referc lrccs:

t.

2.

3.

4.

5.

Oppeftein and Schafcr: Digilal Signal Proccssing plll Lcarning.

Jolmny R. JolrNon: Introduction to Digital Sigul p.ocessing, pHl Lcarning.

Proakis: Digital Signal Proccssing,

Rabincr and Gold: Thcory and App of Digital Signal Proccssing PHI Leaming.

Ingle and Proakis: Digital Signal essing- A MATLAB based Approach Thornpson,

Cengge l-eaming

ir(

-

SSSUTMS w.e.f July 2019
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AdYanced Microprocessor

.(

(

Unit - I Introduction: Need of advance microprocesso$, Diffcrencc between RISC and CISC,
RISC Design philosophy, ARM Design Philosop\, ARM proccssor.fanily, Dcvclopnrnt of
ARM architecture

Relercnces l

Unit Il The ARM Architecturc and programmcrs N,Iotlel : The Acom RISC Machine.
ARM Core data flow rrodel Architcctual inherilance, The ARMTTDMI programnrer,s model:
Geneml pu4rose registers, CPS& SPSR, ARM nrcm)ry nup, data fornrat, load and store
architecture, Core exlensions, Architecture revisions, ARM dcveloprrxlnt tools

Unit -III ARM Instmction set: Data processing inshuctions, Aritlrnetic and logical
instructions, Rotate aM barrel sbilier, Branch instructio$, Load and store instructions, Software
interrupt instructions, Program staha register instructions, Conditional executioq Multiple
register load and store instructions, Slack inslructiorN, Thurfi instruclion set, advantage of
thunb instructions, Assemblcr nrles and dircctives, Assembly la,guagc programs for shifting o1.
data, hctorial calculatioq swapping rcgister conteots, nrtving 

-ral,.. 
b-etrveen integer lnd

floating point registers

Unit - Menrory Management Units: Moving liom nrenn)ly protection unit (MpU) to
nEnrory mnagement Lmit (MMU), Working of vitual nremory, Multitaskin& Menory
organization in virtual nrm)ry slstenl, Page tablcs, Translation look asidc buffcr, Cachcs and
w te bullet Fast context switch extension

Unit -V Advanced Microproccssor Bus Architecture (AI,IBA) Bus System: Uscr
periphemls, Exception handling in ARM, ARM optimization tcchniqucs

t. ARM Assernbly language Programming & Architectue
Kindle edition
Arm Assembly langu,xge, Fundarnrntals and Technilues,
Cluistppher Hinds, CRC Press.

By. M$anunad Ali Mazidi,

2nd cditior! Willhm Hohl,

ng Soltware, Andrew N. Sloss,

2.

3. Arm System De!€loper's Gui4e, Designing and Op
Dominb SyrEs, Ctris Wwight, Elsevier
AIm SlstenFon-chip Architecture, znd Editiorl ve Furber, PeaNon publication
Embedded Systems tsy. Lyla Das, Pearson

4.
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EEC-705(C) Demand Side Manageme nt

U t I Intmduction to Enerpy Auditing: EnerS/ Situution _ workl and India, cnergrconsmptbr! conseratio4 codes. standards and f"frUtlrn 
","rg, #i'_'a"nritio*, .on""pt,gpcs of audit, enerry index, cost index, pie chais, sankey .ffrg"r , f""a proliles, energyconservation scherrps. rrpasurentnts in energr auaits, presentaiion oTin""igl*urait .".uft..

Unil.ii Demand Side Management Basic! : lntrodu(tion lo DSM. rol(cpl o, DSM. bencir. otDSM, diflerenl Techniqrrcs o[ DSM rimc ol- Lhy pri.rg. m,,triur,fiq p,i*;; ;;"*'il:itime of day m)de ls for plitnning_

Unit lll Demand Side Managern€nt for load: Load runilgement. lo.Lcl prrorrry rccluique. peak
:glht ,..* , shifling. rarley fiuins. srraredc .;;;;,il;;'" ";;,"'lri.,"n, .q,,ip,,*n,.managerpnt and organizatio n ofcnergr

Unit Mconomics Of DSM: Basic payback calcl atioru, depreciatiorl nct present valuecahulations, taxes and tax credit nuneiical problenrs. i,r,p";";J ;;;L[orL rpaslu.ercnrand verification ofderrand side marhgelDcnt prograrru.

Unit V Cost Effectiveness Tests of DSM: Cost eli.ectiveness test for demand side managementprogans - ratepayer impact nEasure, test, total 
.resource aoat, p".t;"foni 

"o,, 
test, progmm

11TTyi:: cosl resr nurnericJl problenrs: paaicipinl .or, i".i 'r,"i ?io,ie cost rc.t ancrmtcpaycr mpact rxrasur(' tcst.

Relerences:

Dcnund Side Managcntent Jlothi prakastq TMH prrblislrers.
Chrk W. Gelllngs, John H. Chamberliq 

.Dennnd-side mnagement : concepts andrEthods, 2 nd Edition, prentice Ha[ I May 1993

l.
2.

3. Anibal T. de Alneida, Arthur H. RosenGld, Denund,side
efliciency, 1 st Edition, Springer, Sollcover

managernent and electriciry
of the origiftrl 28 October

end use

20tt
4, R K. Pactlauri & p. Mehroka , India Vision
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EEC-706(A) Svstem Enqineerine

Unit I- Systems Engineering: Rob, Purpose and Value Mission, definitions, codes ofpractice,
cornpetencies, relation to other corporate flmctions, rrnrketing r.isk-nunagement, brsiness
pedonnance, tirE-to-market

Unit III Systen6 Engineering OryaniTation: Lilb cycle process models waterfall helix,
protoqping sinultaneous/concurrent, evolutionary acquisitioq Sashnmi cktotic, regressiorl etc.
The engineering and application s)sten6 nrodel. The 5 systenN nodel. Enginccring
environnpnts; ATMOSPHERE, SEAMS, system factory

Unit III Methods, Modelling and Mathenraticsi principles ofsystenu creativity, sysrem
theory, d),namic systents, simu.lation models, qucuing rndels, lincar and non-linear control
rr)dels, stochastic models, statistics. Creative methods: Ishikawa, Majaro, Causal Loop
Modelling, stakeholder anallsis, jnteryretive strucnual rrDdelling.

Unit Iv Eyaluating Systenrs: Efliciency, ellbctivcness, cost-cllcctivencss; net contribution;
tradeoft, ranking rrrcthods, weighting and scoring methods

Unit V Requirements Enquiryt soft s)stcrN mcthodology, hicrarchical issuc lltthod.
Requircntnts delinition. TRIAD building system Requjlenents specjlicalion, cornpliance and
certification spccification.

References:

l. Benjamin S. Blanchard and Wolter J.
ed., Prentice Hall
Intemalional Scries in Indtnh.ial and
2006. ISBN-l3: 978-0-13-221735-4

Engineering and A&b/sis, 5th

(Upper Saddle River, NJ),sys

.W'.,***, 
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EEC-706(B) Embedded Svstem

Unit I: Introduction to Embedded System: Categories, Requirements, Applications, Challeng€s
and Issu€s. core of Embedded systenl Memory, senso$ and Ac(uators, commuflication interrace.
embedded frmware, system components.

Unit II: Cornputational Models: Fundamentul issues of hardwarc soflware co-design, computational
models in embedded design data flow graph, control flow graph, state machine model, sequential
prograrnrned model, concuffent model, unil.red modeling language.

Unit III: 8085 Micmcontroller: Architectwe of 8095 microrontrollert memory organiation,
registe^, interrupts, addressing modes, instruction sets.

Unit IV: Embedded FiEmyare Dcsign Approaches- OS base4 Super loop based. Embedded

/ l,rmware development languages- Assembly language bascd, high lcvel language basetl, mi,re<j,
' Programming in embedded C.

Unit V: Task operntion: T)?es of Operating system, Task, process and threads, Multi processiDg and
multi taslq Task scheduling, Task conununication, Task synchronization.

Rclerenccs r
1.

2.

3.

4.

5.

Shibu K V, "Introduction to tsmbedded System", TMH.
David E Simon, 'An Embedded Soliware Primer',. penrson educittion Asi.t.200l
Steven F. Barett, Daniel J. Pack, "Embedded Systerns,, pearson edjloation, First Impression 200g.
Vahid Frank Tony Civargis, "Embeddcd System Desigr,', J iley and Sons, IDc.
Dream Tech Sofhvare Tearl! '?rog.arnmilg for Em SyslenN" Wiley Publishing house
Inc.

6. Sriram V lyer, Pankaj Cupta, "Embedded Real

7. Raj Kamal, "Emb€dded Syslems", TMH

/l

k.-s^ '
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EEC-706(C, Fuzzy Lo:ric S\srem

Unit l-Classical & Fury Sets: Introductbn to classical sets propeftics, operatiorB and
relatioru; f,tzy sets, mnrbership, unccrtainty, operations, properties, [r:zy rclatiors,
cardinalities, iitzy, propefties of irzy sets.

Unit ll-Membership Functionsi Fealures of thc rnembc^hip iirnctiorl, standard forms and
boundaries, fizjlicatior! rnen$ershjp value assiganents _ intuitio4 hfdrence, rank ordering
angular lirzy sets,

Unit III-Fuzy Logic System Components: Fuzifration, developrneot of rule base and
decision nraking s)sterq defilzification to crisp sels, def,tzification rEthods.

Unit lv-Application: Fuzy logic control invcrtcd pendulurn inuge processing honrc
heating s)stem - blood pressure during anesthesia - jntrodLxjtion to ncuro firzy controller.

Unit V-Fuzy Associative Memories: Fuzry s)stefis as betrveen_clLbo nlrppings, f,rz1 and
neu'al limction estin]ators, Iiu4l hebb FAMs, adaptive FAMS: product-space clllstering in FAM
cells.

Refercnccs:-

l. Neural Nehvorks, Fuzy logic, Genetic algorithN: sla{hesis and applications by
Rajasekhamn and Rai PHI Publication.
John Yen & Reza Iangari 'Fuzf Irgic Intelligence Control & Infonution,, pearson

Educatior! New Delhi 2003.
3. Klir.G, Yuan B.B. 'fuzy sets and Fu.zy lrgt prenrica-Hall of lndia private limited,

r99',7.

a. FtEy LoW and Fury Decision Making - 26 JLur 2008 by Dr G Kannan

(
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students riust obsen'e folrowing points to enri.h their leaming in electrical engineering during
indushial training:

- The taining rnust be the adlance/ different akeady done on minor trainin8
-Industrial environment and work culmre.
- Organisational struchfe and intcr personal corrynLmication.
- Maclines/ equjpnEnt/ ifistrunEnts - their working and specifications.
- Product developnrnt procedures and phases.
- Project plannin& nrcnitoring and control
- Quality control and assurance.
- Maintenance system
- Costing syitern

. - Slores and purchase s)slenrs.( - Rohs ard responsibilities oldiferent categorie! ofpersonnel
- Custonpr services
-ProblerE rehted to various areas ofwork etc
- I-ayout if any

To be subn tted :Tl1e students has to submit the power point prcsentation
gf.thc tramrng peforn€d(cornprising of poir(s stated abov;) ab;g with rhe
training pedbrnrd rvith propcr seal and signalue ofthe person,

of minimurrl5 sLides

original ccrtficatc of

(

,Jw*
SSSUTMS

w.e.f july 2019



(

(

EEC- 801-SCADA System and Application

Unit - I SCADA and PLC: Data acquisition syster4 evaluation ofSCADA. communicatjon
tcchnologie,s, _moritoring and supervisory functions. pLC: Block diagram, programming
hnguages, lndder diag.an! Fmctional Block diaga4 Appli:atior*, Interliring
of PLC with SCADA.

Unit II- SCADA sys tem compoDents: Scherncs, RerDte Termiml Unit, Intelligcnt ElectroDic
Devi.es, CorDfnrnication Network, SCADA servcr.

Unit III-SCADA Architecture-Various SCADA Architccturcs, adwntagcs and disadvantages
ofeach systenl single ufied standard arclitecture IEC 61g50 SCADA / frr, Systens.

Unit IV -SCADA Communication-Varior.s industrill communication technologies_ wired and
wireless nEthods and iber optics, opcn standard cornnunication protocols.

Unit V-Op€ration and Contml Of Interconnected po.nE r System_Autonlirlic substation
controI,SCADA configuratior! Encrgy managemcnt s)sten, systcm opcraling s(atos, systcm
security,state estimatior\ SCADA applications Utility applications, transrnissior and distribution
sectoaoperatior! monitoring analysis und improvement. Industries oil gas and water. Case
sudies.inplerrcnLltion, simrrLlrion exerci.es.

ReIerences:

l. RoMld L. Kru@'Securing SCADA Slstcm: Wiley publications.
2. Stuart A Boyer, 'SCADA supervisory control and data acquisition,,, lSA,4th Revised3. Edition
4. Sunil S. Rao, "Switchgear and protectioru,,, Khanna publicaliorls.

| 9"-.9T C.h*: Deem Reynders, ,?ractical Modem SCADA protocols,,, ELSEVIER6. S. K. Srngh 'Compuler Ailed process Control,', pHl
7. S. Gupta, JP GWta, '?C interfice ForData Acquiring & process Control,,, 2nd Ed.,

Instrument Sociery of Arnerica.

! John W Web, Ronald A. Reis, ..prograrnrnable 
I_ogic Controilers,, 5rh Edition, pHI

9. Liptak, B. G. (E.d.), ,,lnstrunent 
Engineers Handbook',, vol I to III, Chilton Book Co.

10. Bhatkar, Marshal, ,,Dishibuted 
Computcr control & Industrial Automiltion,,. Dekkcr

Pub lication
I l. Frank D. Petruzella, '?rogramnnble Logb Controllers,,, 3rd Edition, w Hill

.' ffi"4;"'
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List ofExperiments PLC & SCADA based (Extendable):

SCADA based Experiments

I Expe riments on Trans mission Module Local Mode for Simulation of Faults
a. Line to Ground Faults (LG)
b, Line ro Line Faults (LL) Line to Lirc to Line Faulrs (t.LL)
c. Linc to Line to Groud Faults (LLG)
d. Line to Li[e to Line to Cround Faults (LLLC)

2 Expcrirnents on Tmnsmission Line Loading
a. Resistive Loading
b. Inductive t-oading
c. Resistive and Inductive Loading

(
3 Exp€rirncrts on Series Compensation Shunt Compensation

4 Experiments on Sudden kad Rejection Relrrcte Mode lor SimLrlatiol of Faults
a. Line to Grourd Faults (LG)
b. Lirrc to Line Faults (LL) Line to Line to Line Faults (LLL)
c. Line to Lirc to Crorn Faults (LLG)
d. Line to Line to Line to Ground Faults (LLLG)

PLC based Experiments

l. To start a 3 squiffel cage induction rnotor in star-defra method using pLC.
2. lntorficing of simple L/O devices with PLC for ON & OFF opcration
3. DOL starter operation using PLC.
4. Star deha starter operation using PLC.

I 5. Direction/speed conlrol ufa DC rruror using pLC

' b. Control a conve)er belt using PLC
7. Control a simuhted elevator using PLC
ti. PLC based thermal ON/OFF control
9. Interficing Prc with SCADA, PararEter of PLC uing SCADA
10. Rcporting & kending in SCADA systcm
I L Project based on PLC

,de'
6r*\'irrr s*in;$,;\",/-'t":S''

*"-.S*
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EEC 802 - Asvnchronous Machines

Unit I- Induction Machincs: Generalized representatior\ perforrrnnce equ.ltior! equivalent
circuit, steady statc analysis, transicnt annlysjs, phasor diagams, licld distribution of space
dishibuted three-phase winding conccpt of rotating ficld, production and concepi of
asynchronous and synchronous torques., Ieakage reactance, eflect of rotor circuit resistance,
starting torque, cage inotors! double cage and deep bar motol gencmtor actior! methods of
excitatio4 space harrnonics, estimation of equivalent circuit parameters, eIIect of voltage
injection in rotor circuit of slip ring induction nrctor, Scfuage motor.

Unit II- Reference Frame Theory: Rcal timc rrcdel of a two phasc induction [rachine_
Tmnsformation to obtain corlstant rn:rtrices-fluee pluse to two phase tramfornlation-powl]r
equivalence.

Unit III- Dynamic Modeling Of Three phase Induction Machine: Generalized modcl in
arbitmry reference flarDe-ElectronDgnetic torque-Del ivation of commonly used Induction
machine models- Stator rcfererrce frame rndel-Rotor reference 1ia.re nrodel synchronously
rotating reference frarnc rrcdel-Equtions in flur linkages-per urit nbdcl

Unit ]V- Small Signal Modcling of Three phase Induction MachiDe :Smrll signalequations
oflnduction machine-derivation-DQ flux Jinkage model derivation co ntro I p rinc ip le oflnd.ction
machine.

Unit V- Symmetricnl and Unsymmctrical 2 phase Induction Machine: Analysis of
symmetrical2 phase induction machinc-voltagc and torquc cquations lbr uNymmctrical2 phasc
induction nrachine-voltage and torque equations in stationary rctdrence ti.anr variablei rbr
unsymmehical2 phase induction machine-analysis ofsteady state operation o f unsynxnetrica I 2
phase. induction mrchine- single phase induction motor - Cross iield thcory of sing)e-phasc
induction machine.

References:
1. Electrb machjnery A.E. Fi@erald and C. Kingsley.
2. Theory of A.C. mchines A.S. Langsdolf.
3. The performance and design ofA. C. E.O. Taylor. Connutator Machines.
4. P.C.Krause, Oleg Wasyncank, Scott D.SudhoE .'Amlysis of Electrical Machinery and

Drive sJstenx", IEEE Press, Second Edition.
5. P.S.Bimbm, 'Ceneralized Theory of Electrical Machines,, Khama publications, 5th

8.

edition- I 995
Dynamic simuJation of Flectric nnchinery
Prentice HalL

R Krishnaq "Electric Motor Drives -
Publicatio ns,

lst editbq 2002.

/ Simulink .{hee Mun Ong-

control", Pearson

/'" -v,ei
.,a.^'t.;* "
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List of Expedrnents (Extendable)-Matlab based erpe riments i

l. Coishuction oflnduction rptor rmdel using nDtlab.
2. Construction of Real tirne nlodel of a two phasc induclion lrElchine

3. Analpis of symmetrical 2 phase induction nuchine-voltlge and torque equations for
msyrnrnctrical 2 phase induction nrachirrc

Elfect ofvohage injection in rotor circuit ofsli ring induction notor,
SimLrlation and strdy of production and concept of asynchronous and syrrchronous
torques
ChaEcteristics curvcs for various

Characteristics curves for larious
speed control techniques ofinduction motor.
braking of indtrtion

4.
5.

6.

1.

(

* ("?\
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Unit I Ciding: Coding for reliable digital transmission and stomge, types ofcodes, nmdulation
and coding, maximum likelyhood clecoding tlpes of 

"..n,a, --r,r,ra. coding: shannon_fano
codirg, hLrllnran codes, rm-lenglh encoding, IanpclZiv corles.

Unit II I Block codrstlrportant lincar block oodes, repctition codes, lnmming codes, a class of
single eror-corecting ald double-error-coreoting codes, rced-mullor cu.tcs, it,c 1Z+,12.1 golay
code, product codcs. interlcaved codes.

Unit II i Convolutional codesj Flncodjng structrx-.il ptopeltjes, state diagram, code tree
di,Srarn nuximuurlikelihood decoding, soli decision and trir-d clccision deoodrng, the viterbi
lgor(hm

codest Introdrctb4 galleger's method of constructioq
lrEthods of constructing LDpC codcs, tanner graphs,

fields, binary arithmetic. conshuction of galois fields
introductirn to BCH and RS codcs.

Unit II : k)w Density parity Check
rcguhr rrnd irrcguhr Ilpc ,:urlcs. r,rlrcr
dccoding ol LDPft codcs.

Unit V: BCH and RS codes: Gloutrs,
GF(2m), basic propcrties of galois tickls,

Refertnces:

L Shu Lin and Daniel J. Costello, Jr...Effor

2. K Sam Slnnrru€urq ,Digital and Anrlog

Control Coding" 2/e, pearcon, 201 L

Conrmunication Systcns,,, Wiley, 201 0.

itio\ 2009, TMH.

3. Sirlon Ha)4(q 'Digital Conmunicatior!', TMH,2009.

4.
5.

6.

7.

Bemard Sklar,' Digitrl Communicatio ru-FundarEntal and Applicalio n,,, pE.
John G. Pmakis, 'Digital Comn rications,,, 5 th Edition, 20dS', TMII. '

Salwtore Gravano, "lntroduction to Error Contrul Codes.. Oxfi;nl
( Todd K.Moon, 'Enor Correction C"airg - V"if,"r"ii""i ,1,n"0, 

"rO 
Algorithms,,,

2006, Wiley India.
8. Raqjan Bose, "lnfor&rtion Theory Coding ",2

i,,l I0^
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EEC-803(B) Enersy Conservation

Unit-I General Encrgy Problem:.Energr trse panems and scope for conservation, energy audit,
encrry nonitoring eners/ accoturting anatlsis, and lalgetrng, cncrgy mnagcnrnt, lx,cs of
eners/ audit, qualitics and nrnction of enerry nranagcrs, Ianguage oian energ5, mnager, check
Iist for top n.nage,,Ent, loss of energ, in m;rterial flow, 

"re-.gr"perfo.*an ", n]axtmtzing
system efrciency, itlput enerry reqt remenS, cnergy atrditilgl irutnrn)ents, nuterial load-cnerry
bahnce diagam

Unit- III Thermodynamics of Energy Conservation: Basic principle, ineversibility, secondhw, efrcicncy analysis ofsystcns, primary cnergi sourccs, optimum u-sc ofprinr_frcvers.
eners/ recovery in themal s) itcms, waste heat recovery techni,ques, therrnal i$u.lation, thernral
energl, audit in heatin& ventilation and air conditioning frictioq lubricatiorl predictive and
preventive maintenancc.

( y:,l"lll _a:r9 
*1" anatysis: Load crwc anablis & toad rrumBerrenr. DSM. cnerST sroraBe' tor por\er sysrenls (nEcharical. thernnl ehcrricar & rnagncr( ). iesrnrcn,ing or-ereciic tarifi

from energr conservation corui,Cerarioq economic a*rlysis depreciction method, time vahe offipney, ewluation method ofprojects. replacenEnt analysis, plry back period, energy economics.
cost benefit risk analysis.

UniuV Energy EIlicient System: Ener$/ ellicient electric drives, ener6y cllicient house
keeping energr effioient rrctors, energ5r flow networks, simuhtion & mdeliig, nutri,( ctnrt.

Unit-V Eneryy conservation: Encr$/ con-servation policy, encrgy conscrvation task beforc
industry, energr conseffation equipnrnt's, , co_gcneration, ener; c.*rc,r,"tion ploucss, cncrs/consenation h transportation slstem jn electlic vehiclc iidustryl sugar, textiles, ccf]ent
indxtries, electrical enerry conserlation in building heating ligtrtini a donrestic gaagets .

R€ferences:

_ l. Energr Managernent - W.R Murphy & G. Mckey Burler wortlN.
(

2. Enerry Managenrnt Head Book- W.C. Tunrr, John Wiley.

3. Enerry Managernent principles- Craig B. Smitt! pergarnon press.

4. EIrerS/ Conseraation- paul O Calhgan_ perganEn press.

5. Design & Managenrcnt of enerry conservation. Callaghan

6. Elect, Enerry Utilization & Conservation.

SSSUTMS ' drf;,s.e.f Iuly2019,#-
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EEC-803(C) Reactive power Control & FACTS

Unit-l: Introduction: Facts basic concepts and general system consideratiorE, power Uow in acsyster! definitions on ficts, types ofActs confo]lers, be;efits fom facts Te;;ology, staric var
cofiipensator (SVC): principle ofoperation and conrro I srra Iegy, Thyrstor contro lleJph..rse anglereguhbr {TCPAR): prmipb ol'operarion and conrrol srratej.

Unit-2: 
-Transient 

Stabitity Analysis: Analysis ofpower systerE installed with FACTS devicesControl with FACTS: power Transmission Control using UffC, power fransmission Controt
using Phase Shilting Tramfonner (pST), power Transmissiin Control *ing SiSC.

Unit-3: Oscillation Stability Anatysis and Control nith FACTSi Lincariscd lllodel ofpowcrs,stems installed with FACIS based Stabilizers, 
.Hefi.ron_phillips ,oa"i ot a Sfr.lfn systemhstalled with SVC, TCSC and TCPS, Hellron-phillips r.paet of a Sil;;n. with UpFC,HelforPhillips model of a Multi-nachine s)rtem irstaled with SVC, TCSC'and TCPS.

Unit-4: Design of FACTS Based Stabilizcrs: Analysis of damping torq ue conhibution byFACTS based srabilizers installed in SMIB systenri, S"f""tion'oi'irr.rt,if]ng locations andGedback sipal lbr FACTS based stabilizers, Dynamir: Vottog" ."rio."r. 
---.--""'

Unit-s: Potier Flow Controller: IInified power Flow Controller (UpFC): principle of
operation, configumtion and conho! Simuration o fupFC, Steady state moder;t upFC, hrterrinePower FIow 

-Controller 
(lpFC): principle of operatio4 co;figur;ilon oia 

"ontot, 
Stu,i"compensator (srATCoM): principle ofoperation and control, App"lication for mitigtio, 

-ot 
ssr.

Relerences:
l. "Understanding FACTS Deviccs,' N.G. Hingorani and L. Guygi. IEEE press pubtications

2000.

Itexftt: A9 Transmission S)6tcmi y.H.Song and A.T.Jhons, lEE, 1996(4 Book)
Dr Ashok S & K S Suresh Kurnar ..FACTS Controllcrs and applicationj,, course book forsTl?,2003.
Ned Mohan et.a! Power Electronics, John Wiley and Sors.
K. R Padipa FACTS Controllers in power Transmission and Dishibutor! NewAge
Interftrtio na l, First Edition.

TJ E Miller, John Wiley, Reactive power Conkol in power S)stens, Wilcy India p\4 Ltd
28 January 2010 2. J Arriliga and N R Watsor! Wiley, Computer rnodeling oiEle"t ical
Power S)5ten$, Wiley lndia plt Ltd,2009

7. R Mohan Mathu and Rajiv K varnra, Thyristor based FAcrs controler for erectricar
transmission s)sterq Wiley-IEEE press, 12 August.2[ll ,,-.

2.

3.

4.
5.

6.

-,KS
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EEC-804(A) Hieh Voltase En{:incerins

Unit -I lntroduction: Basics of HV technology, advantages of hansnifting clcctricll power at
high voltagcs, nccd for gcncrat,ng high rohages in hboratory, applications ofhigh voltage.

Unit -ll Insulation & Breakdown: Classification ol HV insulating media, its propertics,
glseous dielectrics, ionizations, Townserd's theory & its limitatiorls, streamer's theory
breakdown in non uniform fields, corona discharges, Paschens law and its significance, time
lags ofbreakdow4 breakdown in solid dielectics, inhinsic brcakdow4 avalanche breakdown,
therrml brcakdowrl and electlo rnechanic breakdowq breakdown of licpids dielectric,
suspended particle theory, electronic breakdown, electro conveclion brcakdown, cavity
breakdown (bubble's theory).

Unit -III High Voltag€ AC DC i IIV AC tmnsfornrr, nccd fbr cascadc conncction, work ing oI
hansforrrprs units connected in oascadc, scrics resonant circuit, principle of opcration and
adwntages, tesla coil, try DC voltage doublcrcjrcuit, Cock Crofl- Waltontlpe high voltage DC
set.

Unit -IV: Impulse Voltage and currcnt Introduction to standard lightning and switching
impulse voltages, analysis of single stage impulse gcnerator, expression tbr output impulse
voltage, multistage impulse gcnerator, its components, triggering ol irnpulse ge nerator by three
electrode gap arangement, triggering gap, oscillograph time sweep circuits, generation of
switching impulse volbge, generation ofhigh irnpulse cuTent.

Unit -V High Voltagc Tesb on Electrical Apparatus: tcsts on isolators, circuit breakers.
cables insulators and trdnsformers. Electrostatic voltmeter, generating voltmeter, series resistance
micro arnmeter, HV DC npasurerDents, standard sphere gap measurcnlents ofHV AC & HVDC,
potential dividers, resistance dividers, capacitance divider.s, mixed RC potential dividers, surge
clrrent nEasurenrc nt.

Relercnces:
l. E. Kuffel and W.S. Zaengl, "High voltaSe engincering fundamentals", 2nd edition,
2. Elsevier, press,2005.
3. M.S.Naidu and Kamaraju, "lligh Vollage Engineering", 3rd edition, THM,2007.
4. L. L. Alston, 'High Volhge technology", BSB Publication, 2007..
5. Rakosh Das Begamudre, Extra High voltage AC transmission cngincering, Wilcy

Easternlimitcd, 1987.

6. Transmission and diltr ibur ion rel'ercncc
7. C.L.Wadhwa, High vokage cngincering,

book-Westins Housc
New Age lntcrniti limitc d, I 995.
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EEC-804(B) Snecial Machines

Unit l-Stepper Motor IntroductiorL T)?es, Hybrid stcpper motor- construction, principle of
operatiorL two phases energized at a time, conditions for operation, dillerent configurations, VR
Stepper rntor- single stack and multi stack, Drive systems and circuit fbr open loop and Closed
loop controlofstepping rnotor, Dynamic charactcristics ,S ingle phase stopper Motot Expression
ofvoltage, current and torque lor stepper nDtor and critcrial for synchronizrtion_

Unit Il - Switched Reluctance Motor: Constructional fiatures, principle ofoperation, Design
Aspects and prolile of the SRM, Torque equatior! I,ower converters and rctor sensing
nrchanism, exprcssion of torque and torque-spccd ctrtu"cteristics.

Unit III - Pe rrnanent Magnet synchronous motor: Priflciple ofoperatio4 EMF, power input
and torqr.rc expressions, Phasor diagram, Power controllers, Torque speed characteristics, S;lf
control Vector conbol Currcnt conbol schen€s.

Unit IV - Permanent Magnet Brushless DC Motor: Commutation in DC rnctors, Difference
between nEchanical and electronic cofiunutators, Hall sensors, Optical serlsors, Multiphase
Brtshless nrctor, Squarc wave perrnancnt magnct brushless Dlotor drivcs, Torque and emf
equ.ltior! Torque-speed charactcristics, Controller.s-Microprocessor based controllcr.

Ulit V - Synchronous Rcluctance MotoN: Constructional features: axial and radial air gap
Motorc, Operating principle, reluctance torque, phasor diagranl, nrctor characteristics Linear
induction rnachines.

Rcferences:-
l. Vekatratnanl 'Special Electrical Machhes", Univcrsities press

2. Fitzerald and Kingsley," Elechical Machines" McGraw Hill. Miller. T. J. E., ,,Brushless

PemEnent Magnct and Reluctarcc Motor Drivcs': Clarcndon press, Oxford, 1989.
3. Kenjo. T and Nagamori S, "Pcrmanent Magnct and Brushless DC Motors',, Clarcndon

Press, Oxford, 1989.
4. Kenjo. T, 'Stepping Motors and their Microprocessor Control,,, Clarendon press, Oxford,

1989

5. Krishnan R, 'Switched Reluctance
Design and applieations, CRC press

Model Simulatiorl Amlysis,Motor
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EEC-804(C) Optical Instrumentation & Measurement

Unit I Light Sourcing, Transmitting and Receiving Concept of Light: Classification of
different phenonrnon based on theories of light, basic light sources and its characterization,
polarization , cohcrent and irrcoherent sources, grating theory ,application of diffraction
grating electuo-optic cffcct, acousto-optic cfect and magneto-optic eflict.

Unit II Opto -Electn nic devices and Optical Componcnts :Photo diode, PIN, photo-
conductors, solar cells, ,phototramisto[s, materials r]sed to labricate LEDS and lasers design

of LED for optical communicatior\ response times of LEDS ,LED drivc circuitry, lasers

classification ruby lasers, neodymiunr lascrs, He- Nc Lascrs, CO2 lasers, dye lasers,

semiconductors lasers, hserc applications.

Unit Ill Intcrfemmetry lnterference effect, radio-nEtry, t)?es of intcrt'erence phenon€non and
its applicatiorL michelson's inlerferorneter and its application f.rbry-pcrot interferom(]ter,

_ refractometcr, rayleigh's interferofiEters, spectrographs and monochromators,
( speclrophotomcters.calorirneters.nledraloplicalinstrunrcnts

Unit Molography: Principle of Holography, on-axis and ol'f axis holography, application
of hologaphy, optical data stoftrgc. optical fibcr scnsors: activc and passive optical liber
sensor, inteisity nDdulated, displacelrcnt t)!e sensors, multin'rode active optical liber serxor
(micro bend sensor)single mode fiber scnsor-phasc nrcduJates and polariatiun sensoni

Unit tll Interferomctry lnterference effect, radio-fiEtry, t]?es of interferencc phenornenon
and its applicatio& michelson's interfercrEter and its applic{tion f,rbry-perot interferonEter,
rcliactoimtor, rayleigh's interferometers, spectrographs and nrcnochromators,
spectrophotor€ters, calorimeters, ntdical optical instmnrnts.

Unit V Fiber optic fundamentals and Measurements: Fundamefltal of fibers, fiber optic
communication system, optical time domain rcflectometer (OTDR), time donuin dispersion
rrEasurement, frequency donain dispersion measureDrnt, Iaser doppler velocinrter,

(

Re fe re nce s :-

l. J. Wilson & J. F. B. Hawkes, "Optoelectron ic s : An lniroduction" PllI/ PeaNon

2. Rahal S. Snohi "Wavc Optics and its Application", Hyderabad, Orient longman Ltd-

+

3. Yariv, Elecfonics", C. B. S. Collage Publishi Nerv 19u5.
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EEC-tt05(A) Disital Imase processins

Unit-I Digital Image Processing-Elements ofa digitalimage proccssing systerq structtlle ofthe
human eye, image forrD:rtion and contrast sensitivity, sarnpling and quantizatioq neighborus ofa
pixel, distance nteasures, photographic tile structurc and exposure, filcm oharactcristics. linear
scamer, video canrera, image processing applications.

Unit-II Image TmDsfornrs- Introduction to Fourier transform_DFT, properties of two
dimensional F! separability, hanslatioq periodicity, rotatior! average value, FFT algorithq
walsh tmnsfurrq hadannrd transfon[ djscrete cosine transfoml

Unit-III Image Enhancenrent- DefinitiorL spatial doI]rain nrthods, liequency domain methods,
histogram modification technique, neighborhood averagilg media filtering, lowpass filtering
averaging ofmultiple irrEges, in1lge sharpening by diilErcntiation and high pass filtering.

Unit-IV-Image Restoration-Definitior! Degradation model, discrete formulation, circulant
matrices, block cfcuhnt matrices, effect of diagnolization of circ.lant and block circulant
matrices, uncons[ainod and coNtrained rcstomrions, inversc filtering, wiener filter, restoration
in spatial dorrain.

Unit-Vlmage Encoding-Objective and subjective fidelity critgria, basic encoding process,
mapping, quantizer, coder, differential encoding contour encoding rur Iength encoaing, image
encoding relative to fdelity criterioq diflerential pulse codc rnodulation.

References:

l. Ralirel, C. Gonzlez, and Paul Wintz .Digiral Image processing,,, Addison_Wesley

PublishingCompany.

2. Jain Anil K., 'Trmdamentals ofDigital lmage processing", prcntioe HalL

3. SosenlUld, and Kak, A.C.,'Digital Irmge proccssing,,, Acaclemic press.

4. Willilm K. Pratt., "Digital In]age processing,,, Sons.

a,*
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EEC-805(B) Optimization Techniques

Unit I Linear Programming: Introduction - formr.llation of lincar prograrnming model_
gmphical sohtion solving lpp using simplex algorithm reviscd sitrplcx nrthod

Unit II Advanccs In LPP : Dualit theory- dual simplex nrelhod _ sensitiviry analysis _

transportation problenN_ assignment problems-haveling sales nran proble,r -data ervclopment
analysis

Unit III Non Linear Programming: Classification ofnon linear programming , Iagrange
multiplier method karush kuhn tucker conditions rcduced gr.ad ie nt-a lgorithins-<1ualaiic
programming rnethod penalty and bafier nrethod.

Unit Mnterior Point Methods : Kafirurkar,s algorithrn projcction scaling ntthod_dual
affne algorithm primal afline algorithm banier algodthm.

Unit V Dynanic Progmmming : formulation ofnlulti stagc dccision problenr charactcristics
concept of sub-optimization and the principle of optimality lbrmulation of dymmic
prograrirning backward and forward recursion cornputational prcccdue-conversion olrinal
vahrc problem in to initial value problem

Rcfere nces:

Hillier and Lieberman "lntroductioD to Operations Research., TMH,2000.

R.Pann€ersclvam, "upcrations Research,,, pHI, 2006.

Hamdy ATaha, "Operations Research -An lntroduction,, prentice HaI India, 2OO3.philips,

Ravindran and Solberg, 'Operations Research',,John Wiley, 2002.

4.
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EEC-1105(C) Porver Controller

(

(

Unit I Various Powe r Se miconductor Devices: SCR, GTO, MOSFET, BJT, IGBT & MCT's &
their protection, series-parallel operatior! Heat silrk calculations, Design of firing circuit fbr
convefters, choppers & inve(ers.

Unit II- Analysis & Design: l-q bridge convertcr,3-rp bri.Cge converter with and without
freewheeling diode, eflect of source impuderce, power fictor iDrprovcment techniques, and
pulse width rmdulated converteN, Dual converters, conveder tbl lryDC application & DC
drives.

Unit lll-Analysis & Design: voltage contnutated, current commutated and load conmtutated
choppers, rnLrJtiquadrant choppers, chopper for traciion applicatior Rcsonitnt choppers, SMPS.

Unit IV-VSI & CSI : 1-rp VSI, 3-9 VSI (180. mode, 150. rnode & 120" mode ofcondltction),
\ariolts inverter commutation oircuits, llarmonic reduction techniques, pWM invcrters, Inverters
fur H\DC application & AC drives. Advantages & limitation ofcurrent sorrce iDvertcrs over
VSI. l-fhasc and J-phase CSl. Resonlnl invcflcrs.

Unit V- Cycloconyerte ri I -q to l-q, 3-g to 3-g cycloconve er ctcuits, ciroulating clllrcnt
scheme, non-circulating curent operation, Mean output voltage, harlnonics in supply culrent
waveform & inpuFpower fictor. Concept ofpower quality

Refe rences:

L Thyristorised Power Controllers - G.K.Dubey, Doradla, Joshi, Sinha
2. Power Electronics - C.W.L.ander
3. Power Electronics - Rashid

4. Thlristorised power controlled converters & cycloconvefters - B_R.pelly
5. Power Electronics - N.MolLirn
6. Power Elechonics Application -

SSSUTMS w.e.f ,uly 2019
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(Minutes ofthe Board ofStudios Committee Meeting)

School0ff gineering

Department of Electrical Engineering

lqinures df Boirrd oiSludics CornmiLl.. lvleetine Datcd , 03.6 2019

The Board olrrudies Co,nmirke 4eun8 wA l,cld rn rlre rcorrr or HOD ([[) at 1r30 P]\4 on 03 5.2019.

Follow 8 nrlrher wer.Iresent /
r. O, r"rrr,csr,r,.;, $/-\ 

tL Mr V,tiy I',nkrsh 5rngh '+-
3. Dr. Prabodh Khampariya

4 Ms. AlkaThakur

5 Mr. Dcvendrr Prlle

6 Ms.lyotsn., \aAar

7. Dr. N P.liaUdar ([x!arna I Ac;rdemrc Experl)

u Mr. Anrl krJc tl:xreflrr,lrr,lustiv rjxperll

1he Chairman of Boird olStudies Conrnr,ttee weloomes and apprecialcd lhe elTofts pnt up bv the tic(ltv
lbr progress ofthe depa(mentll activiries. 1h c tollowrrrg Agenda poinls were discussed aDd resolved.

Apenda l.ApprovalofEE-3!aDd {'i semener Sdrem e and Syll.bus (AICT[)

Discussion (llrnyl, Schctnernd Syllabusshould be prcparcd as percurrenr dcnrnrr(li indust'v

Resoktion otthc Discussion : Scheme and Syllabus was Prepared as per current denrand rn rndustries and

wasapprovcrlr,,, lorrhcor',rsJdar'd 1'r' (an,sre,

The Ch3innan tlrrDks dre members fo. peaceful conductrorr 0fI)eetinS.

Sisnat re otAll mcnrhos 0nchrditr8 ch?irmaf )
\i ,/l. Dr. M keshTiwari \\L

2. Mr. vi r, lrrkaslr s'nBh ],/ , )\
i. nr Pr,rl,ndh li\,'mparr/i \-\
4 Ms Alki'lhik'r, .\-r<.\
5. lvr Deve .lrd l'.tlc ^'Tu
6 Ms. lvorsr" S,ear q(

7. Dr. N.1,. a'atid.r (tixlerual Acadentic

(

B. Mr. Am( Rnje (Extenr al lndust.y

\.
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BEA- 301 Mrthematics-Ill

UNIT- I
Numerical Methods: Solution ofpolynomial ald i-anscend€ntal equations - Bisection metho4
Newton-Raphson method and Regula-Falsi method. Finite differences, Relation between
operators, Interpolation using Newton's forward and backward difference formulae.
Interpolation with unequal intervals: Ncwlon's divided difference and Lagnnge's formulae.

TII{IT- II
Numerical Methods: Numerical Differentiation, Numerical integration: Trapezoidal rule and
Simpson's l/3rd and 3/8 rules. Solution of Simultaneous Linear Algebraic Equations by Gauss's
Elimination, Gauss's Jordan, Crout's methods, Jacobi's, Gauss-Seidal, and Relaxation method.,

UNIT. III
Numeric{l Methods: Ordinary differential equatioDst Taylor's series, Euler and modified
Euler's mettrods. RungeKutta method of fourth ordff for solving fiIst and second order
equations, Milne's and Adam's predicator-correctu methods. Partial differential equations:
Finite difference solution two dimensional lrplace equation and Poission equation, Irnplicit and
explicit methods for one dimensiooal heat equation (Bender-Schmidt and Crank-Nicholson
metlods), Firite differenc€ explicit method for wave equation.

UNIT- IV
Transform Crlculus: Laplace Transform, Properties of Laplace Transfom, Laplace transform
of periodic firnctions. Finding inverse Laplace hansform by different methods, convolutioD
theorem. Evaluation of integrals by Laplace transform, solving ODEs by Laplace Transform
method, Fourier transforms.

UI\IT-V
Concept ofProbability: Probability Mass function, Probability Density Function, Disffete
Distribution: Binomial, Poisson's, Continuous Distribution: Normal Distribution, Exponential
Distribution.

Referetrces:

L P. Kandasamy, K. Thilagavathy, K. Guavathi, Numerical Methods, S. Chand & Company,
2nd Edition, Reprint 2012.

2. S.S. SasI-y, Introductory methods ofnumerical analysis, PHI, 4th Edition, 2005.
3. Erwin heyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
4. B.S. Grewal, Higher Engineering Mathefiratics, KhaDna Publishers, 35th Edition,2010.
5. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,

Reprint, 2010.
6. Veerarajan T., Engine€ring Mathematics, Tata Mccraw-Hill, Nev Delhi, 2008.
7. P. G. Hoel, S. C. Port and C. J. Stone, lotroduction to Probability Theory, Uoivelsal Book
8. S. Ross, A First Couse in Probability, 6th Ed., Peaison Education tndia, 2002.
9. w. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed., Wiley,

1968. Statistics.
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EEA- 302 El€ctrom.gtretic Field

UNIT-I
Review of Vector Calculus Vector algebra-addition, subtraction, components of vectors, scalar
and vector multiplications, triple products, three orthogonal coordinate systems (rectangular,
cylindrical and spherical), vector calculus-differentiation, partial differentiation, integratioo,
vector operator del, gradient, divergence a nd curl;integraltheolems of vectors. conversioD of a
vector from one coordinate system to another.

UNIT-II
Ststic Electric Field Coulomb's law, electric field intensity, electrical field due to point charges.
line, surface and volume charge distdbutions, gauss law and its applications. absolute elecfic
potential, potential difference, calculation ofpotential differences for different oonfigurations.
electric dipole, elecfostatic energy and energy density.

UMT-III
Conductors, Dielectrics rnd Crpacitrtrce Current and cur€trt density, ohms law in point foam,
coutinuity of cur.ent, boundary cobditiotrs of perfect dielectric materials. permittivity of
dielectric materials, capacitance, capacitance of a two wite line, poissoE's equation, laplace's
equation, solution of laplace and poisson's equation, application of laplace's and poisson's
equations.

UNIT-TV
Static Mag[etic Fields Biot-Savart law, arnpere law, magnetic flux and magnetic flux density,
scalar and vector magnetic potentials, steady magnetic fields produced by curr€Dt carrying
conductors.
Magnetic Forces, Mrterirli and lnductance: Force on a moving charge, force on a differential
curent el€ment, force between differential curent
elements, nature of magnetic materials, magnetization and permoability, magnetic boundary
conditions, magnetic circuits, inductadces atrd mutual inductances.

I]NIT-V
Time Vsrying Fields and Marwell's Equatlons Faraday's law for electromagnetic induction,
displacement current, point form of maxwell's equatiofl, itrtegal form of maxwell's equations,
motional electromotive forces, boundary conditioDs.
Eleatromrgnetic Wever: Derivation of wave equation, uniform plan€ waves, maxwell's
cquation in phasor form, wave eqw ion in phasoi form, plane waves in free space and ia a
homogenous material, wave equation for a conductitrg medium, plare waves in lossy dielectrics,
propagation in good conductors, skin effect, poyDting theorem.

References:
L M. N. O. Sadiku, "Elements ofElectomagoetics", Oxford University Publication, 2014.
2. A. Pramanik,"Elechomagnetism-Theory & applications",PHl Leaming P1't. Ltd, New

Delhi,2009.
3. A. Pramanik, "Electromagnetism-Problems with solution", Prentice Hall India, 2012.
4. G.W. Carter, "The electromagtretic field in its engineering aspects", Irogmans, 1954.
5. W.J. Duffin, "Elect city and Magnetism", Mccraw Hill Publication, 1980.
6. W.J. Duffin, "Advanced Electricity and Magnetism", McGraw Hill, 1968.
7. E.G. Cullwick, "The Fuodamentals of Electromagnetism", Cambridge Udversity Press,

1966. r oq'
8. B. D. Popovic, "Introductory Engineedog Elechomagnetics", Addisoa-Wesley E<iucati\pl 7 5{O
, llliilii,"=Tfi[lllTiitfi]"i:i*,,,,y6@-N io.-,2ot2 rc.y-
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EEA- 303 Electrical Machines - I

I]]\tIT-I
Magn€tic Fields Add Mrgnetic Circuits Review of magnetic circuits - mmf, flux, reluctance,
inductance; ieview of Amp€re Law and Biot Savart Law; Visualization of magnetic fields
produced by a bar magnet and a curent carq/ing coil - tlrough air and through a combination of
iroD and air; influelrc€ ofhighly permeable materials oo the magnetic flux lines.

IJNIT-II
Electromrgnetic Force And Torque B-H curve of magnetic materials; flux-linkage vs current
chaBcteristic of magnetic circuits; linear aad nonlinear magnetic cilcuits; erclgy stored in the
magnetic circuit; force as a partial derivative of stored energy with respect to position of a
moving element; torque as a partial derivative of storcd energy with lespect to angular position
of a rotating element. Examples - galvanometq coil, relay contact, lifting magnet, rotating
element with eccentricity or saliency

Dc Machines Basic construction 
", " 

oHliil", magnetic struchre - stator yoke, stator
poles, pole-faces or shoes, air gap and almatule core, visualization ofmagnetic field produced by
the field winding excitation with amature winding open, air gap flux density disribution, flux
per pole, induced EMF in an armatu.e coil. AImaturc wioding aod commutatioD - Elementary
armature coil and commutator, lap and wave windings, construction of coEunutato!, linear
commutation Derivation of back EMF equation, armature MMF wave, derivadon of torque
equation, allnatule reaction, air gap flux density distribution v,i ith amature reaction.

UNIT-IV
DC Mrchine - Motori[g rnd Generation Armature circuit equation fol motoring and
generation, T,?es of field excitations - separately excited, shunt and series. Opetr circuit
chalacteristic of sepamtely €xcited DC generatot back EMF with armaturc leaction, voltage
build-up in a shunt generator, critical field resistaDce atrd critical speed, V-I characteristics and
torque-speed characteristics ofsepalately excited, shunt and series motors. Speed oonkol through
almatule voltage. Losses, load testing and back{o-back testing of DC machioes

UNIT-V
Transformers Piinciple, construction and operatioo of single-phase hansformem, equivalent
circuit, phasor diagnm, voltage regulation, losses and efficieocy Testing - opetr circuit and short
circuit tests, polarity test, back-to-back test, separation of hysteresis and eddy current Iosses
Thrce-phase transformq - construction, types of connection and their comparative featues,
Palallel opemtioD of l-phase and thee-phase transfoEeB, Autotransfomers - constnrction,
principle, applications ard comparison with two winding transfomer, MagDetizing currert,
effect of nonlinear B-H curve of magnetic core material, hamonics in magletization cufent,
Phase conve$ion - Scott connection, three-phase to six-phase cotrversiorl, Tap-changing
transformers - No-load and on-load tap-changing of traNformers, Three-winding t"ansformen,

T
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Cooling of transformers.
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References

l. A. E. Fitzgerald and C. Kingsley, "Electric Machincry", New York Mccraw Hill Education,
20t3.
2. A. E. Clalon and N. N. Hancock, "Performance and design ofDC machines", CBS
Publishers, 2004.
3. M. G. Say, "Performance and design ofAC machines", CBS Publishels, 2002.
4. P. S. Bimbhra, "Electrical Machinery", Klanna Publishen, 2011.
5. l. J. Nagath and D. P. Kothari, "Electric Machines", McGraw Hill EducatioD, 2010.
6. Electric Machinery, Ashfaque Hussain,2ol0

List of Erp€rim€nts r
I . To Perfom tum ratio and polarity test on I -phase transformer
2. To perform load test oD a l-phase tramformer and plot its load characteristic
3. To perform OC and SC tests on a l-phase transformer and detemine its equivalent circuit

and its efficieDcy and regulation at different load and power faotor.
4. To perfom Sumptrer's test oD two l-phase transfolmer and determine its efficietrcy at

various load.
5. To analyse open ckt. Characteristics ofselfexcited DC gererator
6. To analyse load characteristics ofDC compound ggnerator.
7. To perform load test on DC shunt motor.
8. To perform load test on DC series motor.
9. To perform speed controlofDC shunt motor.
10. To conduct Swinbume's test on DC machine to determine efliciency when working as

getrerator and motor without actually loadi[g the machine.
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EEA-304 Anslog Electronics

UNIT-I
Diode C(P-N junction diode, I-V characteristics of a diode; review of half-wave aEd full-wave
r€ctifiers, Zener diod€s, clamping and clipping circuits.

UNlTJI
BJT C Sfiuctu e and I-V characteristics ofa BJT; BJT as a switch. BJT as arl aftplifier: sftall-
signal model, biasing circuits, curent mirrorj common-emitter, cornmorl-base and common-
collector amplifiers; Small sigral equivalent circuits, high-ftequency equivalent circuits

UNIT-III
MOSFET circuits MOSFET structuie and I-V characteristics, MOSFET as a switch, MOSFET
as aD amplifier: small-signal model and biasing circuits, common-source, common-gate and
common-dmin amplifiers; small signal equivalent circuits - gain, input aod output impedances,
trans-conductance, high frequency equivalent circuit.

UNIT.IV
Differentisl, Multi-Stage And Op€rstionrl Amplili€rs Differential amplifier; power amplifier;
direct coupled multi-stage amplifier; intemal structue ofan operational amplifier, ideal op-amp,
non-idealities in an op-aftp (Ouhut offset voltag€, input bias curreot, input offset curent, slew
rate, gain bandwidth product)

IINIT-V
Linear Applications Of Op-Amp Idealized analysis of op-amp c[cuits. Inve ing and non-
inverting amplifier, differential amplifier, inshumentation amplifier, integator, active filter, P, Pl
and PID conEollers and lead/lag compensator using an op-amp, voltage regulator, oscillators
(Wein bridge and phase shift), Analog to Digital Conversion.
NotrliDelr Applications Of Op-Amp (6 Houn): Hysteretic compantor, zero crossing detector,
square-wave and triangular-wave generatorc, precision rectifier, peak detector.

Refet€nces:
l. A. S. Sedra and K. C. Smith, "Microelectronic Ctcuits", New York, Oxford University

Press, 1998.
2. J. V. Wait, L. P. Huelsman and G. A. Kom, "Inhoduction to Operational Amplifier theory

and
3. applications", Mccmw Hill U. S., 1992.
4. J. MillmaD and A. Grabel, "Microelechonics", Mccraw Hill Education, 1988.
5. P. Horowitz and W. Hill, "The Art ofElectronics", Cambridge University Press, 1989.
6. P.R. Gray, R.G. Meyer and S. IJwis, "Anallsis ard Design of Analog Itrtegrated Circuits",

John Wiley & Sons, 2001.

List of Experiments :-
L V-I chamcteristics ofvarious Diodcs (P-N , Zener, Varartor, Schottky, Tunnel, Photodiode.
2. Characteristics of Transistors (BJT and FET)
3. Design ofvarious clipping and clamping circuits
4. Design ofhalf & full wave rectifier
5. Design & analysis of transistor ampli & CC configrratioD.
6. Design & analysis of JFET Amplifier
7. Design & analysis ofMOSFET Amp T rt-\

(



EEA- 305 Electrical Circuit Anrlysis

UNIT-I
Network Th€orems Superposition theorem, thevenin theorcm, nortoD theorcm, milximun power
tlansfer theor€m, recipaocity theorem, compensation theorem, anal)rsis with d€pendent current &
voltage sourc€s, node & mesh analysis, duality & dual networks.

UNIT.II
Solution of First rnd Second Order Networks Solution of first and second order differential
equatiohs for series and parallel R-L, R-C, R-Lccircuits, initial aDd final conditions in network
elements, forced and fiee response, time constants, steady state and hansient state lesponse.

UNIT.III
Silusoidal Steady St.te Analyiis Representation of sine fu[ction as rotating phasor, phasor
diagrams, impedances and admittances, ac circuit analysis, effective or nns values, average
power and complex power, tkee-phase circuits, mutual coupled circuits, dot convention in
coupled circuits, ideal transfomer.

I]NIT-Iv
Electrical Circuit Atrolysis Usitrg Lepl&ce Tratrsforms Review of laplace traDsform, analysis
of electrical cicuits using laplace transform for standard inputs, co[volution iutegal, inverse
laplace transform, transfomed network with initial conditions, transfer firnction representation,
poles and zeros, fiequency respome (magnitude and phase plots), series and paBllel resonances

UNIT.V
Two Port Network and Network Functions Two port network, terminal pairs, relationship of
two port variables, impedance & admiftance parameteN, tt smissio! and hybrid pammeters,
interconneclions of two port networks.

References:
L M. E. Van Valkenbur& "Network Analysis", Prentice Hall, 2006.
2. D. Roy Choudhury, "Networks and S,stems", New Age IntematioMl Publications, 1998.
3. W. H. Halt and J. E. Kemm€rly, "Engineering Cicuit Analysis", Mccraw Hill Education,

2013.
4. C. K. Alexander atrd M. N. O. Sadiku, "Electric Circuits", Mccraw Hill Education, 2004.
5. K. v. v. Murthy and M. S. Kamath, "Basic Circuit Anal)sis", Jaico Publishers, 1999.

List of Experlments i-

l. To detemine node voltages and braDch currents in a resistive network.

2. To obtain TheveniD's equivalent circuit ofa resistive network.

3. To obtain hansient response ofa series R-L-C circuit for step voltage input.

4. To Verify Theveoin Theorem.

5. To Verify Superposition Theorem.

6. To Verify Recip.ocity Tteorem.

7. To Verify Maximum Power TBnsfer
8. To Veriry Millrnan's Theolem. /9
9. To Determine Open Circuit parameters o

(

(

#-9""..s.1
d:d

,'$P



EEA- 306 Java Progrsmmirg

List ofExperimetrB r

1. Study of circuit simulation software (aDy one- TINA-PRO/ PSPICE/ CIRCUIT
GPSIM/SAPWIN,MATLAB etc).

2. Designing and Simulation ofDifferent Electronics Circuit.

3. Designing aDd Simulation ofDifferent Network Circuit.

4. Designing and Simulation ofDigital Logic Circuit.

5. Designing and fabricatioo ofPCB with circuit simulator

6. Write a Program to show lnleritance and Polymorphism

7. Write a pro$am to show hterfacing betweetr two classes

8. Write a progam to Add a Class to a Package

9. Write a program to demonstrate AWT.

10. Write a progam to Hide a Class

I l. Write a Program to show Data Base Connectivity Usillg JAVA

12, Write a Program to show "HELLO JAVA " in Explorer usiDg Applet

13. Write a Program to show Contrectivity using JDBC

14. Write a program to detuoNtrate multithreading using Java.

15. Write a progam to demonstrate applet life cycle.

MAKTR/
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EEA- 307 Selfstudv /GD Seminar

The main objective is to improve the mass communication and
convincing/undemtanding skills of students .And to give the students an opportunity to exercise
their rights to express themselves.The evaluation will be done based on their presentation work
aod group discussion.

(
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BEA-401 EDergy, Ecology, Etrvirotrmeut etrd Society

T]NIT-1
Sources of Energy : Renewable & Non Renewable, Fossil fuel, Biomass Geothermal, Hydrogen,
Solar, Wind, hydro, nuclear sources.

UNIT-2
Segrnents of Environment: Atrnosphere, hydrosphere, Lithosphere, biosphere. Cycles in
Ecosystem - Water, Carbon, Nitrogen. Biodive6ity: Threats and conservation

UNIT-3
AiI Pollution: Air pollutants, classification, (Primary & secondary Pollutants) Adve$e effects of
pollutants. Causes of Air pollution chemical, photochemical, Gro€n house gffect, ozofle layer
depletion, acid Rain. Sound Pollution: Causes, cootrolliig measures, measuement of sound
pollution (deciblage), Indushial and non - industrial.

UNIT.4
Water Pollution- Water Pollution: Pollutant! in water, adveNe effects. Treatment of Domestic
& lndustrial water emuent. Soil Pollution - Soil Profile, Pollutants in soil, their adverse effects,
controlling measues.

UNIT.5
Society, Ethics & Human values- Impact ofwaste on society. Solid waste management Nuclear,
Thermal, Plastic, medical, Agdcultue, domestic and e-waste). Etbics and moral values, ethical
sihrations, objectives of ethics and its study . Preliminary studies regarding Environm€ntal
Protection Acts , introduction to valu€ education, selfexploration, sanyam & swasthya.

Referencesr-
L Harris, CE, Prichard MS, Rabin's MJ, "Engineering Ethics"; Ceryage Pub.

2. Rana SVS ; "Essentials ofEcology and EDvironment"; PHI Pub.

3. Raynold, GW "Ethics in information Techrology"; Cengage.

4. Svakumar; Energy Environment & Ethics in society; TMH
5. AK De "Environmetrtal Chemistry"; New Age Int. Publ.
6. BK Sharma, "Envircnmental Chemistry" ; Goel Publ. House.

7. Bala Krishnamoorthy; "Environmental management"; PHI
8. Gerard Kiely, "Eflvironrnental Engineering" ; TMH
9. Miller GT JR; living in the Environment Thomsodcengage

10. Cunninghan WP and MA; principles ofFnvi
I l. Gandhti M.K.- My experiments wi

Sc; TMH
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EEA- 402 Digitll ElectroDics

UNIT-I
Fundsmentals of Digital Syst€ms And Logic tramilies Digital signals, digital circuits, AND,
OR, NOT, NAND, NOR and Exclusive-OR operatioN, Boolean algebra, examples of IC gates,

number s)Btems-binary, signed binary, octal hexadecimal numbet, binary arithmetic, orc's and

two's complements arith,rnetic, codes, eror detecting atrd co[ecting codes, characteristics of
digital ICs, digital logic fanilies, TTL, Schottky T'tL and CMOS logic, iDterfacing CMOS and

TTL, Tri-state logic.

UNIT-II
Combinetiotrrl Digital Circuits Standard representation for logic functiofls, K-map

representation, and simplification of logic functions using K-map, minimization of logical

functions. Don't car€ conditions, Multiplexer, De- Multiplexe/Decoders, Adders, Subtmctors,

BCD arithmetic, carry look ahead adder, serial adder, ALU, elementary ALU design, popular

MSt chips, digital comparatd ,parity checker/generator, code converters, priority encodels,

decoders/drivers for display devices, Q-M method of function realization.

IINIT.III
Sequedtirl Circuits Atrd Systems A l-bit memory, the circuit prcperties of Bistable latch, the

clocked SR flip flop, J- K-T ard D types flip flops, Applicatioos of flip flops, shift registers,

applications of shift registers, series to parallel converter, parallel to serial coDvertEr, ring
counter, sequerce generator, ripple(AslrchroDous) cormters, syachrcnous counters, counters

design using flip flops, special counter lc's, asynclEonous sequential counters, applicatioos of
counte$.

UMT.IV
A./D atrd D/A Converterr Digital to analog converters: weighted resistor/coDvetter, R-2R

Ladder D/A converter, specifications for D/A converters, examples ofD/A converter lcs, sample

and hold circuit, analog to digital converteNi quantization and orcoding, parallel compamtor

A/D converter, successive apploximation A/D converter, counting A,/D converter, dual slope

A,lD converter, A/D converter using voltage to frequency and voltage to time convemion,

specifications ofA,D converters, example of A,/D Converter ICs

IJNIT-V
Semicotrductor memorios and Programmsble logic devices. Memory organization and

operatiotr, expanding memory size, classification and chardcteristics of memories, sequential

memory, read only memory (ROIO, read and write mernory(RAM), content ad&essable

memory (CAM), charge de coupled deyice fiemory (CCD), commonly used memory chips,

ROM as a PLD, Programmable logic anay, Progammable array logic, complex

Programmable logic devices (CPLDS), Field Gate Anay (FPGA).

+f
'$ru/$/,-\({'col ..r \-,,/-xr'. l,
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Referenc€s:

l. R. P. Jain, "Modem Digital Electronics", Mccraw Hill Education, 2009.

2. M. M. Mano, "Digital logic and Computer design", Pearson Education Indi4 2016.

3. A. Kumar, "Frmdamentals ofDigital Circuits", Prentice Hall India,2016.

Lict of Experiments t
L To test and study ofoperation ofall logic Gates for various IC's.
2. Irnplementation of AND, OR, NOT, NOR, X-OR and X-NOR Gates by NAND

Univercal gates.

3. Binary Addition by Half Adder and Full Adder circuit.
4. Binary Subtraction by Half Subtlactor and Full Subtractor circuit.
5. Design a BCD to Excess-3 code converter.

6. Veification of the Demorganrs Theorem.

7. Multiplexer,/Demultiplcxer based Boolean function realization.

and NoR
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EEA- 403 Electrical Mrchioes - II

UNIT.I
Fundam€ntals of AC Mschin€ Windings coil - active portion and overhang; full-pitch coils,
concenhated winding, distributed winding, winding axis, 3d visualization ofthe above windiag
types, air-gap mmfdistribution with hxed current through winding-concentrated and distributed,
sinusoidally distributed winding, winding distribution factor

UNIT-II
Pulsating and Reyoh.ing Magletic Fields CoDstant magnetic field, pulsating magnetic field -
altemating curent in windings with spatial displacement, magnetic field produced by a single
winding - fixed current and altemating o.frent pulsating fields produoed by spatially displaced
windings, windings spatially shifted by 90 degees, addition of pulsating magDetic fields, three
windings spatially shifted by 120 degrees (carrying three-phase balanced cunents), revolving
magnetic field.

UNIT-III
I[duction M.chines (12 Hours): Construction, types (squirrel cage and slip-ring), torque slip
charact€ristics, starting and maximum torque, equivaleDt circuit. phasor diagram, losses aDd
efliciency, effect of parameter variation on torque speed chalacteristics (variation of rotor and
stator resistances, stator voltage, fiequency), methods of starting, braking and speed cotrtrol for
induction motors, generator operation, self-excitation, doubly-fed induction machines.

UNIT-IV
Singl€-Phase Induction Motors (6 Hours)t Constructional features double revolving field
thcory, cquivalent circuit, and determinatiofl of parameters, split-phase starting methods and
applications

I]I\IIT.V
Syuchronous MlchiDes (10 Hours): CoNkuctional featues, cylindrical rotd synchronous
machine - generated emf, equivalent circuit and phasor diagram, armature reaction, synchrcnous
impedance, voltage regulation, operating characteristics of synchronous machines, v-curves,
salient pole machine - two reaction theory, anal)sis of phasor diagram, power angle
characteristics, parallel operation ofalternatorc - sFchrodization and load division.

References:
1. A. E. Fitzgerald and C. Kingsley, "Electric Machinery", Mccraw Hill Education, 2013.

2. M. G. Say, "Performatrce and desigr ofAC machines", CBS Publishers, 2002.

3. P. S. Bimbhra, "Electrical Machinery'', Khanna Publishers, 2011.

4. L J. Nagrath and D. P, Kothari, "Electric Machines", McGraw Hill Education, 2010.

5. A. S. LaDgsdorf, "Altemating current machines", Mccraw Hill Education, 1984.

6. P. C. Sen, "Principles of Electric Machines and Power Electronics", John {iley & Sons,

.u_-"6}sj:$"

2007.
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List of Experiments r

1. To perform NoJoad and block rotor test on a 3- phase [M aDd determine its equivalent circuit.

2. To Perform load test on a 3- phase IM and plot its perfonnance characteristics.

3. Study ofvarious types ofstarteN used for 3- IMs.

4. To detcrminc rcgulation ofaltemator using mmfand zpfmethods.

5. To synchronise altemator with infinite bus bar.

6. To plot V and inverted V curves for a synchronous motor.

7. To find Xd and Xq of salient pole synchronous machine by slip test.

(
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EEA- 404 Power Svstem - I

UNIT-I
Introduction: T)?ical layout of an electrical power system-present power scenario in india.
generation ofelectric power: conventional sources (qualitative):hydro station, steam power platrt,

nuclear power plant and gas tubine plant, non-conventional souces (qualitative): ocean energy,

tidal energy, wave energy, wind energ, fuel cells, and solar energy, cogenfiation and energy

conservation and storage,

UMT-II
Economics of GeneratioD: Inhoduction, cormected load, maximum dcma[d, demand factor,

load factor, dive$ity factor, load duration curve, number and size of generator unils, base load

and peak load plants, cost of electrical eDergy-fixed cost, running cost, tadff on charge to
customer,

UNIT-III
Transmission Systems: Various Systems of transmission & their comparison, IIVDC
ftansmission converter, inverter, filters & substation layout, voltage and reactive power control.

Cablesr Classification, Construction and characteristic ofdifferent types, insulation resistance

and capacitance, grading (capacitance and inter sheath), laying, jointiDg and splicing ofcables.
phenomenon ofdielectric losses, dielectric stess and sheath loss ilr cables.

TINIT.IV
Distribution Systcms: Primary and secondary diskibution systems, concenhated & uniformly
distributed loads on dist butors fed at one and both €nds, ring distribution, sub mains and

tapered mains, voltage drop and power loss calculations, voltage regulators, feeders kelvin's law
and modified kelvin's law for feeder conduotor size .

UNIT-V
Overheid Trinsmirsion Lines: Types of Conductors, line parameters: calculation of
inductance and capacitance of siugle and double circuit tlansmission lines, thee phase lines with
shanded and bundle cooductors, Generalized ABCD constants and equivalent circuits of short

,medium & long lines, line performance: ctcle diagram, regulation and efficiency of short,

medium and long lines.

"dW-



Referencesi
l. Ashfaque hussain , CBS Publication,2o14

2. C.L. Wadhwa -Ceneration, DistibutioD ard Utilization of El€chical Energy, Second Edition,
New Age Intemational, 2009

3. C.L. Wadhwa -Electrical Power Systems, Fiflh Edition, New Age Intemational, 2009

4. M.V. Deshpande -Elements of Electrical Power Station Desigr, Third Edition, WheelerPub.

1998

5. V.K. Mehta p.incipal of electrical power system, S Chand Publication
6. J.B. Gupta electrical power system,kataria and sons publication

List ofEtperimeotF
L To study and draw the typical Layout ofan Electrical Power System

2. To draw the Electrical design oftransmission line.

3. 3 To diaw the Mechanical design oftransmission line.

I 4. To study AC distribution- Single phase, 3-phase& 3 phase 4 wire system.

5. 5. Shrdy ofdifferer[ t]?e ofinsulator.

6. To study and draw the tlpical Layout of substatiotr

7. To study and draw different types oftowers

8. Study of different t)?e of cables.

$wvjfc
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EEA- 405 Power Electronics

UMT-I
Pow€r Switchlng Deyices Diode, thyristor, MOSFET, IGBT: their characteristics; firing circuit
for thyristor; voltage and curent commutation ofa thyristor; gate &ive circuits for MOSFET and

IGBT.

UNIT.II
Thyristor Rectiliers Single-phase half-wave and full-wave rectifiers, Single-phase full-bridge
thFistor rectifier with R load and highly inductive load; Three-phase full-bridge thy!'istor
rectifier with Rload and highly inductive load; lnput current wave shape and power factor.

IINIT-III
DC-DC Buck Converter Elementary chopper with an active su.itch and diode, concepts of duty
Gtio and average voltage, power circuit of a buck converter, analysis and waveforms at steady

state, duty ratio control ofoutput voltage.

I'NIT-TV
DC-DC Boost Converter Power circuit of a boost converter, analysis and wavefoms at steady

state, relation between dufy ratio atrd average output voltage.

I-INIT-V
Sitrgle-Ph!6e Voltrge Source Inverter
Power circuit of single-phase voltage sorrce inverter, switch states and instantaneous output

voltage, square wave operatiod of the inverter, concept of average voltage ovff a switching

cycle, bipolar sinusoidal modulation and unipolar sinusoidal modulation, modulation index aod

output voltage

Three.Phore Voltrge Source Itrverter
Power circuit of a three-phase voltage source invefier, switch states, instantaneous oulput
voltages, average output voltag€s ovei a sub-cycle, three-phase si1luloidal modulatiotr

References:
l. M. H. Rashid, "Power €lectronics: circuits, devices, and applications", Pearson Education

India,2009.
2. N. Mohan and T. M. Undelan4'?ower Electonics: Converte6, Applications aod Design",

John Wiley & Sons,2007.
3. R. W. Erickson and D. Maksimovic, "Fundamentals ofPower Elechonics"

& Business Media, 2007.
4. L. Umanand, "Power Electronics: Essenti

O
oo\\. I

", wiley India, 2009

(



List ofErperimeutsr

l. To study V-l characteristics of SCR.
2. To study UJT higger circuit fo! halfwave and full wave connol.
3. To study single-phase balf wave coDtrolled rectified with R load (ii) L load vith and without

freewheeling diode.

4. To study single phase (i) tully conholled (ii) half controlled bridge rectifiers with resistive
and inductive loads.

5. To study single-phase ac voltage regulator with resistive and inductive loads.

6. To study singl€ phase cyclo-converter.
7. To study triggering of(D ICBT (iD MOSFET (iiD
8. To study three-phase tully/half conholled bddge resistive ard inductive loads.

(

(



EEA- 406 Softwrre Lsb-I (Clrcutt Slmulrtor)

List of Experlments:-

l. Study of oircuit simulation softwar€ (any one- TINA-PRO/ PSPICE/ CIRCInT MAKER/
GPSIM/SAPWIN etc).

2. Designing and Simulation ofDifferent Electlonics Circuit .

3. Designing ard Simulatio[ of Different Netwo.k Circuit.

4. Designing and Simulation ofDigital Logic Circuit.

5. Designing aDd fabrication ofPCB with circuit simulator

(
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EEA- 407- Iodustrill Trridng - I

The Industrial Training- I should be the outcome of the haining done,/performed during
semester break of 4d Sernester .lt should be submitted in hardware form (proto t,?e)or
simulation form along with proper data and certificates issued durilg project tlaioing. It should
cover the electrical engineeri[g aspects leamed during haioing. A Power point preseDtahon

should also be submined at the time ofsubmission.

To be completed during fouth semester Semester Its evaluatioi/credit to be added in
fifth semester
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(Minutes ofthe Board ofStudies Committee Meeting)

school of Engineering

Department of Electrical Engilreering

Minules of Board of Slu.lics Comnuttce lqeeting Date.l105"7 2a20

The Board of Studies Commiltee Meeting was hcld throu8h online v eo conferencinl an oS12020'

Followine members we.e present.

1. Dr. Mukesh Tiwari

2. Mr. Viiry Prakash Singh

3. D.. Prabodh Kh:mpariya

4. NIs. Alka Thaklr

5 Mr. Devendra Patle

6. Dr' N.P. P,tidnr (Ext€rnal Academic r:xpertl

7 Mr. Amit R,ie [External lndustry Experl]

TheLhJlmJno.lJoJrdorstUdleqCommlltecwcl(ome'dndapplt'.lJrc.ltll.,,,on'PUl,lPbylhefaLulty
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A;;";i p"'^rs werr drs !(se(l rrrd re'olved

Agerd, l ApprovalofEE-56 and 6'i semeste' s'heme:nd Svllabus {AICT[)

Discussion (lf any) : The followrrrg points were drscusscd in leogth':
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z. ir," r*r".nrt membcrs (Academr' -iJ":.."u.!i-*r,*, r". ,revcrup,nr ldr(sr Lnowle{t8e or- 
-."h:ni.rl comPuter s'lence ano c

, l[]*,'xt"";ru1i"#l:iil11;"J13'*'sei'led ro' rcw $t'rer'l\ dared ro rndustry

. 
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SRI SATYA SAI UNII'ERSITY OF Tf,CHNOLOCY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Besed Curriculum for

Undergrrduf,te Degree Courses in Engilleorillg & Technolo$/
Deportm€nt of Electricrl Etrgineeritrg

Svllabus Vth Semester

EEA-501 Control Systems

[:EA-s0r Control Syst€ms 2L:1T:0P 3 creditg 3 Hrs/We€k
Prerdble
To make studerlts understand the conc€pt of state --{pace analysis, stability and to design the compensstor in
time alld fiequercy domain.

Outcomes:

At the end ofthis couse, students will demonstrate the ability to
. Understand the modeling oflinear-time-invariant s)stems using transfer function and state-

space reprcsentatioDs,

. Unde$ta.rd the coDcept ofstability and its assessment for linear-tiile invariant slstems.

. Design simple feedback controllers.

Unit 1: Introduction to control probleE (5 hours)
Industrial Control examples, Mathematical models ofphysical s,stems. Contlol hardware and their
models. Transfer iirnction models oflinear time-iovariaat systems.

Feedback Conrol: Open-lrop and ClosedJoop systems. Benefits of Feedbaclc Block diagam
algebra.

Unit 2: Time Respodse AnslFic (9 hours)
Slandard test sigtals. Time response of fust and second order slstems for standard test inputs.

Application ofinitial and final value theorem. Design sp€cificahons for second-order systems based

on the time-respotrs€. Concept of Stability. Routh-Hurwitz Criteria. Relative Stability a.tral)sis. Root-
Locus technique. Consruction of RooFloci.

Utrit 3: Frequency-responso anslysis (t hours)
Relationship between time and ftequency responsc, Polar plots, Bod€ plots. Nyquist stability

criterion. R€lative stability using Nyquist criterion - gain atrd phase margia. ClosedJoop Aequency

respoDse.

Unit 4: IntroductioD to Controller D6lgtr (10 hours)
Stability, steady-state accuncy, transient acculacy, dish[bance rejectiotr, insetrsitivity and lobustness

of contlol systems.

Root-loci method of feedback controller design.

Design specifications in ftequency-domain. methods ofdesign.
Application of Proportiona), Integral and Deri Lead and Lag compensation in

K""d$**8ry
+sP'

designs. Analog and Digital implementatioD ot
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SRI SATYA SAI I]NIVERSIry OF TECHNOLOGY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcohe Based Curlculu for

Undergradurte Degree Counes in Engineering & Technolog/
Depertment of Electricel EDgltrceritrg

Unit 5: State variebl€ AD.lysis (10 hours)
Concepts of state variables. State space model. Diagonalization of State Matrix. Solution of state

equations. Eigenvalues and Stability Analysis. Concept ofcontrollability and observability.
Pole-placement by state feedback.

Discrete-time systems. Difference Equations. State-spac€ models oflinear disq€te-time systems.

Stability of linear discret€-time systems, lntoduction to Optimal Contol and Nonlin€arconrol
Performance Indices. Regulator prcblem, Tracking Problem. Nonlinear system-Basic concepts and

analysis.

Refereoces:
1. M. Gopal, "Corrhol S]stems: Principles and Design", Mccraw Hill Education, 1997.

2. B. C. Kuo, "Automatic Control System", Prentice Hall, 1995.

3. K. Ogata, "Modem CoDtrol Engircering", Prentice }Iall, 1991.

4. L J. Nagratl and M. Gopal, "CoDtrol Slstems Engineering", N€w Age Intemational, 2009
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SRI SATYA SAI UNIVERSITY OF TECIINOLOCY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Based Curriculum for

Undergrrduate Degree Courses in Engineering & Technology
D€partment of Electrical Engitr€€riug

Li6t ofElperiments:

l. To determine speed torque characteristics of annature controlled D.C. servomotor.

2. To determine the speed torque characteristics and lelationship betweeD torque speed .lrd coDtrol
windings vollrge by AC servomolor.

3. To obtain the step response tlansient characteristics of fiIst order electric ryskm and to measure

system parameteni.

4. To plot lhe nyquist plot of a given transformer function using matlab.

5. To plot the bode plot ofa giveD fuDction using matlab.

(

Control Systems Lab
EEA-sOI Control Svstems 0L:0Tr1P I Credits 2 Hrs/week
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SRI SATYA SAI UNTI'ERSITY OF TECHNOLOCY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Bssed Curriculum for

Undergredurte Degree Courues in f,ngineering & Technology
Department of Electrical Engitrcering

EEA-s02 Microprocessors

EEA-502 Microprocessors 2Li lTioP 3 Credits 3 Hrsn eek

Preamble:

To intmduce students with ihe architecture aDd operation oftypical microprocessors! programming and

interfacing ofmicmprocessors and to provide strong foundation for designing real world applications using

microprocessors and micrccontrolle$,

At the end of this couse, shrdents will demonstrate tle ability to
. Do assembly language progamming.
. Do interfacing design ofperipherals like VO, A./D, D/A, timer etc.

. Develop s)st€ms using differcnt microcontrollers.

Unit I: Fundamedtals ofMicroprocessors: (10 Hours)
Fundamentals of Microprocessor Ar:chitecture. 8-biMicroprocessor and Microcontroller
architecture, Comparison of 8-bit microcontrollers, 16-bit and 32-bit microcontrollers-
Dehnition of embedded system and its characteristics, Role of microcontrollers in
embedded Systems. Overview ofthe 8051 family.

Unit U: The 8051 Architecture (10 HouB)
Intemal Block Diagam, CPU, AIU, address, data and control bus, working registers,
SFRS, Clock and RESET circuits, Stack and Stack Pointer, Program Counter, VO ports,
Memory Structwes, Data and Program Memory, Timing diagatns and Execution Cycles.

Unil III: Instruction Set rnd Progremming (10 Hours)
Addressing modes: Introduction, lnstruction syntax, Data types, Subroutines knmediate addressing,

Register addressing, Direct addr€ssing, Indirect addressing, Relative addressitrg, Indexed addressing,

Bit inherent addressirg, bit direct addressing. E051 Instruction set, Instruction rimings. Data tansfer
instructions, Arithmetic instructions, Logical instuctions, Branch instructions, Subroutine
instructions, Bit manipulation instruction. Assembly language programs, C language prograrns.

Assemblers and compilers. Progmmming and debugging tools.

UDit ry: Memory atrd VO Interfrcitrg (6 Hours):
Memory and VO expansion buses, control signals, memory wait states. Interfacing of

timers, counters, memoryperipheral devices such as General
devices.

I/O, ADC, DAC,

(



SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND Mf,DICAL SCIENCf,S
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Outcome Based Curriculum for

Undergraduate Degree Courses in Engineering & Technology
Depsrtment of Elcctricsl EngiDeeriDg

Unit V: External Communicstion Itrterface ( 6HouB)
Synchronous and Asynckonous Communication. RS232, SPI, I2C. Inhoduction and interfacing to
protocols like Blue-tooth and Zig-bee. LED, LCD and keyboard interfacing. Stepper motor
interfacing, DC Motor int€rfacing, sensor interfacing.

Roferenc€s:
l. M. A.Mazidi, J. G. Mazidi ard R. D. McKinlay, "TheSo5lMicrocontooller and Embedded

Systems: Using Assembly and C",Pearson Education, 2007.

2. K. J. Ayala, "8051 Microcontroller", Delmar Cengage Leaming,2004.
3. R. Kamal, "Embcddcd System", Mccraw Hill Education,2o09.

4. R. S. Gaonkar, ", Microproc€ssor Architectue: Programming and Applications with the

8085", Peffam Intemational Publishing, 1996

5. D.A. Pattcrson aDd J.H. HeDnessy, "Computer Organization and Design: The

Hardware/Software intedace", Morgan Kaufman Publishers, 2013.

6. D. V. Hall, "Microprocessors & Interfacing", McGraw Hill Higher Education, 1991.
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SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AIID MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Brsed Currlculum for

Undergraduste Degr€e Courses in Engineering & Technology
Dcpartmcnt of El€ctricsl Ergineering

EEA-502 Microprocessors 0L:0T:lP I Cr€dits 2 Hrs/week

Hands-on €xp€riments rclated to th€ couse contents

l. To study 8085 based microprocessor system.

2. To study E086 based micioprocessor system.

3. write an Assembly Lalguage Program to add two 16 bit numbers.

4. Wdte an Assembly linguage Prognm to subhact two l6 bit numbe$.

5. To perform multiplication/division ofgiveD numbers.

6. To perfom computatioD of square root of a given number.

7. To obtain int€dacing of RAM chip to 8085/8086 based system

E. To develop aod lun a prognm for finding out the largest/smallest number ftom a given set of

(
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SRI SATYA SAI UNII'ERSITY OF TECHNOLOGY AI\D MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Blsed Curiculum for

Undergr.durte Degree Courses in Engineering & Technolos/
Depsrtment of Electricrl EngiD€eriDg

EEA-503 Electricel Mrchine DesiEn

f,EA-503 Electrical Machine
Design

2L:lT:0P 3 Crcdits 3Hrs/W€ek

Pr€rmble
To familiarize students with the design concepts and various factoN which influence the d€sign

0utcomes:

. At lhe end ofthis couse, students willdemoostrare fte abiliry to( . Understand lhe coDsEuction and perfomEnce chamcteristics ofelectrical machines.
. Understand the various facto$ which influence the design: electrical, magnetic and thermal

loading of electrical machines
. Understand the pri[ciples of electdcal machine desig! and carry out a basic desigD of an ac machine.
. Us€ software tools to do d€sign calculations.

Utrit I: Itrtroduction (10 Hours)

Major coNiderations in electrical machine design, electrical eDgineering materials, space factol
choice of specific electdcal and magnetic loadings, thermal considerations, heat flow, temperature

rise, rating of machines.

Unit II: Trrnsformers (10 Hou$)

Sizing of a hanlformer, main dimensions, kVA output for single- and thr€e-phase traDsfomerc,
window space factot ovemll dimeNiotrs, operati,lg charecteristics, regulation, no load curent,
temperature rise in transfomeN, design ofcooling tank, methods for cooling oftlrJBformels.

_ Unlt lll: Induction Motors (10 Hours)
( Sizing ofan induction motor, main dimensions, length ofair gap, rules for selecting rotor slots of

squirrel cage machines, design of rotor bars & slots, desigIl of end rings, design of woutrd rotor,

magnetic leakage calculations, SC cufient circle diagram, leakage rcactance of polyphase machines,

magnetizilg crurent

Unit IV: SynchroDous Machines (1 I Hours)

Siziag of a syncbronous machine, main dimensions, design of salient pole machines, short circuit
ratio, shape of pole face, amature desi parameterc, estlmation of air gap leDgth, desigrl

of tull load field mm( design of field winding,of rotor, design of damper windiDg,

vYal

-is#'

design of turbo altemators, rotor des
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Unit V: Computer aided Design (CAD)| (9 Hours)
Limitations (assumptions) of traditional designs, need for CAD analysis, synthesis and hybrid

methods, design optimization methods, variables, consEaints aDd objective fulction, problem

formulation. Introduction to FEM based machine design. Introduction to complex structues of
modem machines-PMSMs, BLDCS, SRM and claw-pole machines.

T€xt / Ref€renc€s:
L A. K. Sawhney, "A Couse in Electrical Machine Design", Dhanpat Rai and Sons, 1970.

2. M.G. Say, "Th€ory & Pedormance & Design ofA.C. Machines", ELBS London.
3. S. K. Sen, "Principles of Electrical Machine Design with computer progmmmes", Oxford and

IBH Publishing, 2006.

4. K. L. Narang, "A Text Book ofElectrical Engineering Drawings", SatyaPrakashan, 1969.

5. A. Shanmugasundaram, G. Gangadharan and R. Palani, "Electrical Machine Design Data

Book", New Age Intemational, 1979.

K. M. V. Murthy, "Computer Aided Design ofElectxical MachiDes", B.S. Publications, 2008.

Electical machines and equipment design ise exarnples using Ansoft's Maxwell 2D
machine design package.

6.
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SRI SATYA SAI I'NI1'ERSIry OF TECHNOLOGY AIID MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Based Curriculum for

Undergreduate Degr€e Courses in Engineering & Technology
Department of Elecdcel Edgineering

EEA-503 Electrical Mechire Desiqn

EEA-503 Electrical Machine
Design

0L:0TrlP I Credits 2Hrsn eek

List of Experim€nt (Extendeble):

L Computer Prcgiarn in "C" in MATLAB for Complete Design of 500Kw, 600v lab wound dc machine
2. Computcr Progam in "C" in MATLAB for Optimal Design of dc machine

3. Computer Prcgam in "C" in MATLAB for Complete DesigD ofcore qpe power Translomer

< 4. Computer ProgErn in "C" in MATLAB for Complete Design ofsalient pole Altemator
5. Computer Prograin in "C" in MATLAB for Complete DesigD of Synchrcnous Machitres

6. Computer Prognm in "C" in MATLAB for Optimal DesigD ofcage rotor
7. Computer Progam in "C" in MATLAB for Complete Design Ofsingle ph IM

(

Computer Program in "c" in MATLAB for Desiga of slip ring IM

-

+y



SRI SATYA SAI TAIIVERSITY OF TECHNOLOGY AIID MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcome Brsed Curriculum for

Undergrsduate Degree Courses in Engineering & IechDolo$/
Department of Electrical EngiDeedug

Prosrsm Elective-I

EEA-504 (A) Siqnols and Svstems

Prermble:

l. To explain sigaals and systems represeEtatioDs/classifications and also describe the time atrd

frequeDcy domain analysis of continuous time signals with Fourier series, Fouriq hansfonns and

Laplace transforms.

2. 2 To undcrstand Sampling tieorem, with time arld frequency domairl analysis of discrete time sigmls
with DTFS, DTFT and Z-Transform.

3. 3 To present the concepts of convolution aDd conelation integrals alrd also understand the plopedes

in the context of signals/systems and lay down the foundation for advanc€d courses.

Outcom€s,
On completion ofthe course, student will be able to

1) Analyze the discrete time sigMls and system using different transform domain tecbniques.

2) Design and implement LTI filten for filtering different real world signals.

3) D€velop different signal processing applications using DsP processor.

Unit I- Introductioo to Sigtral & Syrtemsr (10 Hours)

Signals, classification of sigmls, basic contitruous time and discrete time sigrals, continuous LTI, discrete

LTI systems , impulse and step functions, impulse response stability, lineadty, stability, time iDvariance,

eigen values, eigen firnclions, discrete convolution, properties ofdiscrcte and conti.uous LTI syst€m, s,stcms

described by difference and differential equations.

Utrit II- Fourler ADrlysis ofContiuuous TiDe Signals atrd Systems: (10 HouN)

Fouder series, fourier series rcprcsentation of contiouous periodic signal & its properties, fourier transfolm

and its properties, parseval's theorem, frequency response of LTI rystems.

Unit III- Fourier Analysis ofDiscrete Time Signrls & Syst€ms: (10 Hours)

Discrete-time fourier series, discrete-time fourier transform (including DF"I)

response of discrete time LTI systems, time fouriff transform for
and properties, frequercy
periodic and non-periodic

Er,A-s04(A) Signals rtrd
Systems

3L:1T:0P 4 Credits 4Hrs/W€ek

signals, propcrties of CTFT.
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Unit IV- Laplace & z.Tr.nsform Transform: (8Hours)

Laplace tsansform and ils inverce, existence conditions, region of convergence and properties, application of
laplac€ transform for the analysis of coDtinuous time LTI system, Z-Transform, properties of Z-transform,
invercion of Z-hansfom, two dimensional Z- transform, convergence ofz-ftansform, region of convergence

and properties, application of Z-hansfom for the anal,sis of discrete time LTI systems, Z kansform
problems.

(

Unlt V- State Space Atrrlysls: (12 Hours)

Concept of state, state space representation, discrcte time LTI systems, state space

contiluous time LTI systems, solutions of state equatioo for disqete time LTI systems,

equalion for contiruous time LTI systems.

SampliDg: Sampling theorcm, ideal & real samplitrg, reconsftuctioD of sigDal fiom its
sampling in frequency domain, sarnpling of discrete-time signals.

References:

representatiotr of
solutions of state

sanrples, aliasing

1.

2.

3.

4.

Alan V. Oppenheim, Alan S. Willsky and H. Nawab, SigDals and Systems, Prentic€ Hall, 1997

Simon Haykin, Communication S)stems, 3rd Edition, John Wiley, 1995.

Signals & Systems, 2nd Edition, by Alan Oppenheim, Alan Wilsky, S. Nawab. Prentice Hall, 1997.

Signals ard Systems, by Simon Haykin Van Veen. Wiley, 1999.

(
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E[A-504 (B) Line Commutated ,nd Active Rectifiers

Preamble:
Analyse controlled rectifier circuits. Unde$taDd the operation of line-commutated r€ctifie$
6 pulse and multi-pulseconligurations. nderstand the opoation ofPWM rectifiers operatioD in rectification

and regenerationmodes and lagging, leading and unity power iactor mode

Outcomes:
At the end ofthis course, students will demonstrate ihe ability to
. Analyse controll€d rectifier circuits.
. Understand the operation of I ine-commutated rectifiers - 6 pulse and multi-pulse configurations.
. Understand the operation of PWM rectifiers - operation in rectification and regeneration modes and

lagging,leading and uniry power factor mode.

Unit l: Diode rectifiers with passive filtering (6 Hours)
Half-wave diode rectifier with RL and RC loads; l-phase full-wave diode rectifier with L, C aud LC filter; 3-

phase diode rectifier with L, C and LC filter; continuous and discontiouousconductioD, input current
waveshape, effect of source inductance; corffnutation overlap.

Unit 2: Thyristor rectifiers with pessive Iilterhg (6 Hours)
Half-wave thyristor rectifier with RL and RC loads; l-phase thyristor rectifier with L atrd LC fllter; 3- phase

thyristor rectifier with L and rc filter; continuous and discontinuous co[duction, input cweDt waveshape

Unii 3: Multi-Pulse converter (6 Lectur$)
Revi€w of transfomer phase shifting, goncration of 6-phase ac voltage from 3-phase ac, 6- puls€ convertei
and l2-pulse converters with inductive loads, steady state anallsis, commutatioD overlap, notches duing
commutation,
Unit 4: Single-phere acdc aingle-switch boost converter (6 Houn)
Review of dc-dc boost converter, power circuit of si itch ac-dc convener, steady state analysis, unity
power factor opemtion, closed-loop contlol stuctue.

EEA-504 (B) Line Commutsted
add Active
Rectifi€rs

3L:lT:0P 4 Credits 4Hrsntreek

Unit 5: Ac-dc bidirectional boost converter (6
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Review of l-phase inverter and 3-phase inverter, power circuits of 1-phase and 3-phase ac-dc boost converter,

steady state analysis, operation at leading, Iagging and unity power facto6. Rectification and r€gen€Eting
modcs. Phasor diagrams, closed-loop control structure.

lsolated single-phase ac-dc flyback convert€r (10 Hours) Dc-dc flyback converter, output voltage as a

firnction of duty ratio aDd traNformer tums ratio. Power circuit of ac-dc flyback converter, steady state

analysis, unity power factor opemtion, closed loop conhol struch.lle.

Te / Refer€nces:
l. G. De, "Principles ofThlrisiorised Converters", Oxford & IBH Publishing Co, 1988.

2. J.G. Kassakian, M. F. Schlecht and G. C. Verghese, "Principles of Power Elechonics", Addison- Wesley,
1991.

3. L. Umanand, " Power ElecEonics: Essentials and ApplicatioN", Wiley India, 2009.

4. N. MohaD and T. M. Undeland, " Power Electronics: Converters, Applications and Design", John Wiley &
Sons, 2007. 5. R. W. Erickson and D. Maksiftovic, "Furdamentals of Power El€ctronics", Springer Scierce
& Business Media, 2001
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Open Core Elective-I

EEA-505 (A) El€ctricel M.t€riels

Preamble: To make students understands th€ i[sulating, conductilg and magnetic materials used in electrical
machi-nes and their properties and application .

Outcomes: At the end ofthe cours€ the students will be able to evaluate afld olassify insulating, cooductint
and mag[etic materials used in electrical machines. Understand the ploperties of liquid, gaseous and solid
insulating materials.

Unit I Cotrducting M&terirl rnd Their Properties (10 His)

Classification, properties, highresistivity alloy: constant manganquichrcme, electrochemical, properties of
copper,aluminum, steel tungsten, molybdenum, platinum, tantalum, niobium, mercurry, nickel,titanum,
carbon, lead, themal, bitmetals, thennocouple, materials, sp€cific rcsistanc€,conductance, super conductors,

variation of resistance with temperatur€.

Unlt II S€ml Cotrductor Mat€rhls: (10 Hrs)
Electsical conductivity, elements having semiconductor properties, general application, h6ll efrect energy

levels, conduction in semiconductors, intrinsic conduction, impurity conduction, p and n tJ?e impurities,
electrical change, neuuality, drift, mobility curent flow in semi corductorc p-n junction formatioD by
alloying, elasing (forward and reverse) of p-n junction, reverse sepamtion curent, zener effect, junction,

capacitance, hall defects and hall coefliecient-

Unit III Magn€tic Mrterisls: (10 Hrs)
B.H. curve, soft and hard magnetic materials, di-magDetic, para magnetic al1d feromagnetic mat€rials,

electrical sheet steel, cast iron, permanent magnetic mate als, dynamic and static hyster€sis loop, hysterisis

loss, eddy current loss, magletisation, magnetic susceptibility, coercive force, rectangula! hysteresia loop,

magnet rest square loop core materials, imn silicon, iron alloys.

Unit MBsulating Materirls: (6 Hrs)
Electrical, mechanical and chemical properti material, electrical chaBctedstics, volume and

ability, classification of dielectric.

,i$5a

EEA-s0s (A) Electricrl
Moterials

3L:1T:0P 4 Credits 4Hrs/W€€k

su ace resistivity, permitivity loss, and di
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Unlt V Mechanicsl Properties: (6IIrs)
Classilication of insulating materials on the basis of temperature rise, general properties ol txansformer oil,
vamishes, solidirying insulating materials, resins, bituminous waxes, drying oils, fibrous insulating materials,

wood, paper and cardboard, insulating textiles, vamished adhesive tapes, inorganic fibrous material ard other
insulating materials, such as mica, ceramic, bakelite, ebodt€, glass, PVC, rubber, other

plastic molded materials.

References:
l. TTTI Madras; Electrical Engineering Materials; TMH.
2. Elechical Engineering Material s & Devices; Johtr Allison ;TMH

f 3. Electrical Engineering Materials: Indulkar and S. Thruvengadem;
4. Electrical Engineering Materials; S. Chand

5. Deklor AK; Electrical Engineering
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EEA-505 (B) Embedded Svstems

EEA-505 (B) Embedded
Systems

3Lr1T:0P 4 Credits 4Hrs/Week

Presmble: Discuss the major components that constitute an embedded system.2. Implement small programs

to solve well-defined problems on an embedded platfom.3. Develop familiarity with tools used to develop in
an embedd€d environment,

Outcomes: At th€ end ofcc[ti€ot$r&ts wil be able tc

1. Unde$tand microcontroller, microcomputer,embedded system.

2. UDderstand different components of a micro-coDtroller andtheir interactions.

3. Become farniliar with programmirlg envilorunent used todevelop embedded systefts
4. Understand key concepts ofembedded systems like lo,timers, interrupts, interaction with peripheral

devices

5. Leam debugging techniques for an embedded system

Utritl. Introductiotr: (10- Hours):
Different types of Micro-controllers, embedded micro-controller, extemal memory microrontroller,

Processor architectures: Haryard vs Pd[ceton, CISC vs. RISC, Micro-controller memory t]?es. DevelopmeDt

tools/environment, Intel Hex Format object files, debugging.

Unlt2 Archltecture ofE05l: (10- Hours):
Block diagram, pin Configuration, Functional descriptions of intemal Units- registers, PSW, internal RAM,
ROM, Stack, Oscillator and Clock. Other features-Vo Phs, Ports and Circuits, Cou[ters and timers, Serial

data taNmission /reception. Interrupts-Timer flag interrupt, serial commudcation interrupt, Extemal

interrupt, software gen€rated int€mrpts.

Unit3. Progradditrg ofE051: (10- Houn):
Instruction format, addressing modes, Data hansfer inshuctions, logical instructions, arithrnetic instructions,

Jump and Call instructions. hterrupts aDd interrupt handle! subroutines. Development ofassembly Latrguage

programs

Unit4. Architecture OfPic: (6- Hours):
Block diagram, pin Configuration, Fmctional descriptions of intemal blocks program memory

considerations, register fi le structure. rcgisters, and clock. Other features-yo Pins, Couiters arld

timers, Watchdog trmer, SPI port USART. stnrctue.

Units. Applicatiotr Desigd & Hardwere Pic: (6- Hours):

'(s
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Hardware Interlacing with LED, Seven segment LED, LCD, Switches aDd stepper motor.

Refcrencos:
1. Design wift PIC Micro-controller by John B. Peatman, Pearson.

2. The 8051 microconfoller aDd embedded system by M.A.Mazidi, PHI
3 . Progamming and customizing the E05 I micro-conholler- Predko, TMH.
4. Designing Embedded Hardware: John Catsoulis: ShrcffPub and Dist.
5. Progmmming embedded systems in C and C+: Michael Barr: ShroffPub and distr

(

(

b"g;s
; l-q*ff



SRI SATYA SAI T,INIVERSITY OF TECHNOLOGY AIID MEDICAL SCIENCES
SCHOOL OF ENGINEERING
Outcom€ B.scd Curriculum for

Undergrrduate Degree CouEes irl Engineering & Technolog/
D€pertment of Electric.l EtrgiDeeriDg

EEA-506 Industrial Treininq-I

EEA-506 Industrial Training-I 0L:0T:2P 2 credits 4llrsn eek

Prermble
l. To expose the students to actual working envirc nent of electdcal engineering and enhance their

howledge ard skill ftom what they have leamed in the classes.

2. Aiother pupose of this program is to instill the good qualities of iotegrity, responsibility .nd self-
confidence.

3. To persue students with the electical field ethics and rules itr term.s ofthe socieq.

Outcomes:
Ability to communicate efliciently. Acquired to be a multi-skilled enginea with good technical krcwledge of
electrical and electronics components and their processing, management, leadeEhip ard enheFeneu$hip
skills. Ability to identiry, formulate and model problems and find engineering solution based otr a systeE
approach.

Studeots must observe following points to enrich their leaming in electrioal engineering duriag industrial
trainhg:

- Industrial environment and work cultue.
- Organisational structue and inter personal cornmudcation.
- Machisey equipmeny iDstluoelts - their working and specificatiotrs.

- Product developme procedures and phases.

- Project planning, moditoring aDd control.
( - Q*tity *trtlol aod assuraoce.

- MaintenaDce system.

- Costing system.

- Stores aod purchase systems.

- Roles atd responsibilities of different categories ofpeNonnel.
- Customer services,

-Problems related to various areas of Work etc.

- Lsyout ifaly

To be submitted :The students has to submit presentation of minimunl5 slides of the

training performcd(comprisinS of points stated

with proper seal and signature of the authorized

the original certiflcate of training performed

(
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Schcme of Studies:

Duation: Minimum 2 weeks in summer break after IV semester, assesshent to be done in V
Semester

Schem€ ofExsminatiotr:

For the assessment of industrial tminiDg undertaketr by the students, following components are

considercd with their weightage.

(a) Term Work ir Iddustrv Mark! Allotted

Attendance and General Discipline 20

Daily diary Maintenarce 20

lnitiative and participative attitude during training 30

Assessment oftraining by Industdal Supewisor 30

Total 100*

I

O) Practicayoml Examinatiou ryiva-voce) i! Itrstitutiotr Marks Allotted

I. TBininS Repo 50

2. Seminar and cross questioning (defense) 100

Total 150

* - Marks of various components in industry should be awarded by the Vc of fraidng in Industry but in
special circumstances ifnot awarded by the industry then facdty in charge /T.P.O. will give lhe marks.

During training stud€nts will prepare a first draft of in consultation with section In charge.

After haining they will prepare final draft with the he O. /Faculty of the Imtitut€. Then they will

eql S;i-it! \::t
!*[[@z:i:n'

,, a:""
'd*'n

*;-

prcsent a seminar on their training and they will face vi ios in the Institute.
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Svllabus \lltb Semester

EEA{01 Power Svstems - II

Preamblc:

. To inhoduce the students to the geDeral structu& ofthe netwolk for transfering power from
genemting stations to the consumers.

. To expose the studeDts to the different electdcal & mechanical aspects ofttre power Detwork along
with its environmental and safety constraints.

. To familiarize the students with the pdce structure oflndian power malket

Outcomesi

At the end ofthis course, students will demonstrate tho ability to
. Use numerical methods to analyse a power system in steady state.

. Understand stabiliry constaints in a syncbroDou! g!id.

. UDderstand methods to control the voltage, ftequency and power flow.

. Underctand the monitoring and conffol of a power system.

. Understand the basics ofpower system ecoDomics.

Uuit l: Power Flow Analysis (? hours)
Review ofthe sftucture ofa Power System and its components. Analysis ofPower Flows: Folmation

of Bus Admittance Matrix. Real and reactive power balance equatioN at a node. Load and Geflemtor

Specifications. Application of lumerical methods for solution of noD-linear algebraic equatioDs -
Gauss Seidel and Newton-Raphson methods fol the solution of the power flow equations.

Computational Issues in l,arge-scal€ Power S)stems.

Ulit 2: Strbility Constrsitrli in syochronous grids (t hours)
Swing Equations of a synchronous machine connect€d to an inlinite bus.

Description of the phenomena of loss of synchronism in a single-machine

following a disturbance like a three--phase fault. Analysis using Durnerical

equations (using methods like Forward Euler, Runge-Kutta 46 order methods),

Arca Criterion. Irnpact of stability constraints on Power System

Power angle curve.

infinite bus system

integmtion of sv.iDg

as well as the Equal

Effect of generatioD

EEA-601 Power Syitems -
u

2L:lT:0P 3 crodits 3 Hrs/W€ek

rescheduling and series compensation ofEansmissiofl lines oD stabi
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Unit 3: Control ofFrequ€ncy snd Voltege (9 hours)
Tubines and Speed-Govemors, Frequency dependence of loads, Droop Control and Power Sharing.

Automatic Genemtion Contlol. Generation and absorptio! of reactive power by various components

of a Pow€r System. Excilation System Control in syrchrcnous genemtors, Automatic Voltage
Regulators. Shunt Compensators, Static VAR compensatom and STATCOMS. Tap Changing

Transformers.Power flow cont ol using embedded dc lirks, phase shifters

Unit 4: Monitoring and Cotrtrol (E hours)
Overview of Energy Control Centre Functions: SCADA slstems. Phasff Measuement Units alld
Wide-Area Measurement S,stems. State-estimation. System Security Assessmetrt. Nomal, Alert,
Emergency, Extremis states of a Powel System. CoDtingetrcy Analysis. Prev€ntive Conhol and

Emergency Control.

Unit 5: Power Syst€m Economics rnd Msnagement (10 hours)
Basic Pricing Principles: Generator Cost Cuves, Utility Functions, Power Exchanges, Spot Pricing.
Elecficity Market Models (Vertically IDtegrated, Purchashg Agency, Whol€-sal€ competition,
Retail Competition), Demand Side-management, Tmnsmission and Distdbutions charges, Ancillary
Services. Regulatory framework.

Referencesl
1. J. Grainger and W. D. SteveDson, "Power System Analysis", Mccraw Hill EducatioD, 1994.

2. O. L Elgerd, "Electric Energy Systems Theory", Mccraw Hill Education, 1995.

3. A. R. Bergen and V. Vittal, "Power System Analysis", Pearson Education Inc., 1999.

4. D. P. Kothari and I. J. Nagrath, "Modem Power System An€lysis", Mccraw Hill Education, 2003.

5. B. M. weedy, B. J. Cory, N. Jerkins, J. Ekanayake an qhac, "Electric Power Systems", Wiley,
2012.
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EEA-6OI Powea Systems-II
Lsboretory

0L:0T:lP I credits 2Hrs/W€ek

3.

4.

5.

6.

List of exp€riments (Ertendable):

1. To develop a progmm in Matlab for information of Y-bus matrix for N bus system.

2. Load flow solution for 3-bus slstem using Gauss- Seidel, NeEton Raphson aad FDLF
methods up to 3 itemtion.

Load flow solution for IEEE 6-bus and 30-bus system in Matlab using Newton Raphson method.

Assessment oftansient stability ofa single machine system.

Effect ofcompensation oo voltage profile of IEEE 6-bus system,

Study ofany software tools (PSCAD,EDSA, Mi PO ETAP etc)

,k'**.. duj^e.{..
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EEA-602 Measurements and IIlstrumentation

EEA.6O2 Measurements

and
Itrstrum€Irtstion

2LrlT:0P 3 credits 3HB/Week

Preimble:
The obj€ctiv€ of the course is to provide a brief knowledge of measurements and measuring instruments

related to engineering. To give the sufficient infonnation of measuemedts and error r€lated to instuments
and their minimization in any kind of industry viz. electrical, elecbonics, mechanical etc.and basic knorir'ledge

ofAC bridges.(
Outcomei:

At the end of this cou$e, students will demonstrate the ability to
> Design and validate DC and AC bddges.

> Analyze the dynamic response and the calibmtion off€w instruments.

> Leam about various measrr€ment devices, their characteristics, their operation and their
limitations.

> Unde$tand statistical data analysis.

> Undentand computedzed data acquisition.

Unit l-Philosophy of Measurement( E Hrs): Methods of measurement, measurement s)stem, classilication

of instrument systems, characteristics of instruments & mealuement systems, Accuracy and precisioD,

s€nsitivity resolution, eroN in measurcment & its analysis, standard!, operating force, R?es of supports,

damping, corftolling.

Unit lI- Anslog Mersuremert of Electrical Qurntities( loHrs)i: PMMC, MI, electodynamic,
thermocouple, elecfostatic & rectifier type ammeters & voltmeten, electrodynamic q?e wattmeter, three

phase wattmeter, power in tfuee phase systems, low power factor & UIF wattmeter, erors & remedies in

wattmeter, energy meter, D',arsonal galvanometer.

Inskument TronslormerscT and PT; their errors, applications ofCT a.ld PT irl the extelsion of instrument

mnge, measurement of speed, ftequency and power factor.

Unit III- Measuremcnt of Plrsmet€rs (6Hrs)::r D
resistances, measurcment of inductance & capacitaDce

of measuring low, medium and high

AC Bridges, Q metet Megger.

AC potentiometers, application of ACUnit IV- AC Potentiometers( loHrs): Polar type &
Potentiometen in electrical measurement,

rl 7
/", " ,gI4q" 'r$?)
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MsgDetic Mersurem€trt- Ballistic galvanorneter, flux meter, detemination ofhysteresis loop, measuemeDt

ofiron losses, Lloyd Fischer squarc for measwemenl ofpower loss.

Unit v- Digital MeasuremeDt of Electrical Qurtrtities( 10Hrs):: Concept of digital measurement, block

diagram, analog & digital instruments, digital voltmeter, frequency meter, specEum anallzer, elechonic

multimeter.
Cathode Ray Oscilloscope: CRO block diagram, Cafiode Ray Tube & its components, applicatioDs ofCRO,
lissajous pattern, dual trace & dual beam oscilloscopes.

References:

{,

l. E. W. Golding & F. C. Widdis, "Electrical Measuement &Measunng Instrurnenf ', A. W. Wtr€eler &
Co. P\r. Ltd. India

2. A. K. Sawhney, "Electrical & Electonic Measurement & Instrument", Dhanpat Rai & Sons, lndia

3. Purkait, "Electrical & Electrooics Measurement & lDstrumeDtation", TMH
4. Forest K. Haris, "Elechical Measuemenf', willey Eastem Pvt. Ltd. India

5. M. B. Stout, "Basic Electrical Measuemenf', Prentice Hall oflndia
6. w. D. Cooper, "Electronic Instrument & Measurement Technique", Prentice Hall Intemational

7. J. B. Gupta, "Electrical Measurement & Measudng Instumenf', S. K. Kataria & Sons
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List ofExporimentsi

l. Measuement oflow resistance using Kelvin's Double Bridge.

2. Measurement ofmedium resistance using Wheatstone's bridge.

3. Measurement ofhigh resistance by loss ofcharge method.

4. Measuemcnt of lnsulation rcsistance using Megger.

5. Measurement of power in a single phase ac circuit by 3 voltmeter/ 3 Ammeter method

6. Calibration of a induction q?e single phas€ eDergy met€r

7. Calibration ofa dylamometer type ofwattmeter by Phantom Loading method.

E. Measurements using Instrument Transform€ts.

9. Study ofvarious types oflndicating lnstruments.

10. Measurement ofPower in tbree phase circuit by oDe, two & three wattmeters.

lt, Measurement ofa batch of resistors and estimating statistical parameters,

12. Measurement of L using a bridge technique as well as LCR meter.

(

EfA-602 Mersurements
ind
Itrstrumetrtatioo

0L:0T:0P I credits 2Hrs/Week
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Program Elective - II

EEA.603 (A) El€ctricel rDd Hyb d Vehiclcs

Preamble:

The students will be able to, explaifl the basics of electdc and hybrid electric vehicles, their architectue,
technologies and fimdarnentals. Analyse different energy stomge technologies and Demonsftate different
configurations ofelectric vehicles and its components

Outcomca:
At the end ofthis couse, students will demonstrate the ability to

. Understand the models to describe hybrid vehicles and their performance.

. Understand the different possible ways of energy storage and sfategies related to energy storage

systems.

. Amlyz€ various €l€ctric ddves suitable for hybrid electric vehicles

Unit 1: Introduction (6 hour6)

Conventional Vehicles: Basics of vehicle perfomarce, vehicle power source characterizatioD, transmission

cha$ctedstics, mathematical models to describe vehicle performance. History ofhybrid and el€ctric vehicles,

social and environmental importance ofhybrid and electric vehicles, impact ofmodem alrive-trains on energy

supplies.

Unlt 2 Hybrid Elecdc Drlve-trrins(6 hours)!

Basic concept ofhybrid factior\ introductioD to various hybrid drive- hain topologies, power flow control iD

hybrid ddve-train topologies, tuel emciency analysis.

Unit 3: El€ctric Trains (10 bourr)

Elechic Drive-hains: Basic coDcept of electric Factiotr, itrtroduction to krious electric drive-train topologies,

power flow control in electric drive-train topologies, fuel efficiency Propulsion unitl

EEA-603 (A) Electricel atrd
Hybrid Vehicles

3L:lT:0P 4 credits 4Hrs/Week

Introduction to elcctric components used in hybrid aIId electric vehi and control of DC

(

(
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Motor drives, Configuration and coDtrol of Induction Motor drives, configuration and conkol of Permanent

Magnet Motor drives, Configuration and control of Switch Reluctance Motor drives, drive system €fficiency.

Unit 4: Energs/ Storage (10 hours)

Energy Storage: Inhoduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based

energy storage and its anal)sis, Fuel Cell based energy stomge and its analysis, Super Capacitor based energy

stolage and its analysis, Flywheel based energy stomge and its anal]sis, Hybridization of differeDt energy

stomge deviccs. Sizitrg the drive system: Matching the electric machine a[d the intemal combustion engine

(ICE), Sizing the propulsion motor, sizing the power electronics, selecting the energy storage technology,

Communications, supporting subsystems

Unit 5: Energy MeDsgement Strst€gies (10 hours)

Energy Management Strategies: lntroduction to energy management shategies used in hybrid and electric
vehicles, classification of different energy mana8ement strategies, comparisotr of different energy

management srat€gies, impletuentation issues ofenergy management strategles.

Crse Studiesr Design ofa Hybrid Electric Vehicle (H89, Design ofa Battery Electric Vehicle (BED

References:

1. C. Mi, M. A. Masrur and D. W. Gao, "Hybrid Electric Vehicles: Principles and Applications with
Practical Perspectives", John Wiley & Sons,201l.

2. S. Onori, L. Senao and G. fuzzoni, "Hybrid Electric Vehicles: Euergy Management Shategies",

Springer,20l5.

3. M. Ehsani, Y. Gao, S. E. Gay and A. Emadi, "Modem Electric, Hybdd Electic, and Fuel Cell

Vehicles: Fundamentals, Theory, aDd Desig[", CRC Press, 2004.

4. T. Denton, "El€ctric and Hybrid Vehicles", Routledge, 2016
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EEA-603 (B) Digital Signal Processing

Preamble:
To make students familiar with the most important methods i! DSP, including digital filter desigq tratrsform-
domah processing and imponance of Signal ProcessoN. To make studetrts awarc about the meaning atrd

implications ofthe properties of systems and signals.

Outcomes:
At the end ofthis couse students will demonstate the ability to

L Represent signals mathematically in continuous and discrete time and ftequency domain

2. Get the response of a! LSI system to different signals

3. Design ofdifferent types ofdigitalfilt€rs for various application

Unit-l Discrete time sigDrls (1oHrs):

sequences; representation of signals oo orthogoMl basis; samplirgand reconstruction of signals;

Discrcte sysiems attdbutes, Z-Transform,

Uoit -2 Auslysis ofLSI systeEs (6Hrs)l
Analysis of LSI systems, ftequencyAnalysis, lnverse S)tstems, Discrete Fourier Transform
(DFT),Fast Fourier Transforrn Algoritbm, Implementation of Discrete Time S)stems

Unit -3 DesigrofFIR Dlgitol fllters(loHrs):
: Windowmelhod,Park-Mcclellan's method.Design of IIR Digital Filt€rs: Butterworth, Cheb)shev

and Elliptic Approximations;Lowpass, Bandpass, Bandstop arrd High pass filters.

Unit -4(10Hrs) Atrrlysl8 of rIR:
Effect of finite register length

estimation.

in FIR filter design.Parametric and non-param€tric spectral

Uoit -5 Signal Processlng (6Ers):
Introduction to multirate signalprocessing. Application o

/,. ,

EEA-603 (B) Digital Signal
Processing

lL:1T:0P 4 cr€dits 4Hrs/Week

(
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TexURefercnce Books:
1. S.K.Mitra, Digital Signal Prcc€ssing: A computer based approach.TMH
2. A.V. Oppenheim and Schafer, Discrete Time Signal Processing, Prcntice Hall, 1989.

3. John G. Proakis and D.G. Manolfis, Digital Signal Processing: Principles, Algorithms And
Applications, Prentice Hall, 1997.

4. L.R. Rabiner aDd B. Gold, Theory and Application ofDigital Signal Processing, Prentice

Hall, 1992.

5. J.R. Johnson, Inhoduction to Digital Signal Processing, Prentice Hall,1992.
6. D.J.DeFatta, J. G. Lucas andw.S.Hodgkiss, Digital Signal Processing, Johtr Wiley& Sons,

198E.(

-M
(



SRI SATYA SAI IINN'ERSITY OF TECIINOLOGY AIID MEDICAL SCIENCf,S
SCHOOL OF ENGINEERINC
Outcome Based Cufticulum for

Utrdergr{du{te Degree Courses in Engineeritrg & Techtrology
Depertmcnt of Elcctricel Engireering

EEA-603 (C) Industrial Electrical Systems

Pr€.mble:

To equip learners with the skills and knowledge Decessary to successfully carry out basic service and

maintenance oflndustrial Electrical Systems in a safe aod environmentally sound manner.

Outcomes:

At the end of this couse, students will demonstrate the ability to
. UndeNtand the electrical wiring systems for resideDtial, commercial and industrial

consumers, reprcsenting the systems with standard ryrnbols and drawiags, SLD.
. Understand various components ofindustrial electrical systems.

. Anallze and selectthe proper size of various electrical s)stem components,

Unit l: El€ctrical System CoErponents (10 Hours)
LT system wiring componeDts, selection of cables, wfes, switches, distributiotr box, metering

system, Tariff struci[e, protection components- Fuse, MCB, MCCB, ErcB, inve$e curent
characteristics, symbols, single line diagram (SLD) ofa wiriry system, Contactor, Isolator, Relays,

MPCB, Electric shock and Electdcal safety pmctices

Unit 2: Resldentlal rnd Courrnerci.l Electrlcrl Systemr (12 Hourc)
Tlpes of residential and commercial wiring systems, getr€ral rules and guidelines for installation,

load calculation and sizing ofwire, rating ofmain switch, distribution board and protection devices,

earthing system calculatioDs, requirements of cornmercial itrstallation, deciding lighting scheme and

number of lamps, earthing of commercial installation, selection and sizing of components.

Unit 3: Illuminrtion Systems (6 Hours)
Understanding various terms regarding light, lume& intensity, candle powe!, lamp efncienc,
specific consumption, glare, space to height ratio, waste light factor, depreciatiofl factor, vmious

illumination schemes, Incandescent lamps and modem luminaries like CFL, LED ald their

opeEtion, energy saving in illumination systems, design of a lighting scheme for a residential arld

comfiercial premises, fl ood lighting.

Unit 4: Iddustriel Electricsl Systems I (8 Ilours)
HT connection, industrial substation, Transformer

EEA-603 (C) hdustrirl
Electricrl Systems

3L:lT:0P 4 credits 4Hrs/Week

loads, moto$,

(
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motoN, SLD, Cable and Switchgear selectioD, Lighming Protection, Earthing design, Power facror
correction - kVAR calculations, tJ?e of compensation, lntroduction to PCC, MCC panels.

Specifications ofLT Breakers, MCB ald oiher LT panel components.

Unit 5: Iodustriel Electrlcol Syst€ms tr (6 Hours)
DG Systems, UPS System, Electrical Systems for the elevators, Battery banks, Sizing the DG, UPS
add Ba(ery Banks, Selection ofUPS aDd Battery Batrks.

Industri.l Electric.l System AutomatioE Study ofbasic PLC, Role of in automation, advantages ofprocess
automation, PLC based control system design, Panel Metering and Introduction to SCADA s)stem for
distribution automation.

TexyReference Books
2. S.L. Uppal and G.C. Garg, "Electrical Wiring, Estimating & Costing", Klanna publishers, 200E.

3. K. B. Raina, "Electrical Design, Estimating & Costing", New age Intemational, 2007.

4. S. Singh and R. D. Singh, "Elechical estimating and costing", Dhanpat Rai and Co., 1997.

5. Web site for IS Standards.

6. H. Joshi, "Residential Commercial and Industrial Hill Education,2008.
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Program Elective - III

Pr€amble:

To study the basic organization and architecture of digital coloputers (CPU, memory, VO, software).
Discussions will include digital logic a microprograrEming. Such hrowledg€ leads to better undefftanding
and utilization ofdigital computers, and can be used in the design and application of computer systems or as

foundation for more advancad computer-related studies

Outcomes:

At the end ofthis course, shrdents will demonstrate the ability to

. Understand the concepts of microproc€ssoN, th€ir principles and practices.

. write elficient progams in assembly language ofthe 8086 family ofmicroprocessors.

. Organize a modem computer s,slem and be able to relate it to rcal €xaEpl€s.

. Develop the programs in assembly language for 80286, 80386 and MIPS processors io real
and paotected modes.

. Implement embedded applications using ATOM processor

Unit 1: IltroductioD to computer orgsnizrtion (10 hours)
Architecture and function of geneml computer system, CISC Vs RISC, Data q?es, Integer

Arithmetic - Multiplication, Division, Fixed and Floating point representation and arithmetic,
Control unit opeBtion, Hardware implementation of CPU with Micro instruction,

microprogramming, System buses, Multi-bus organization.

Unlt 2: Memory orgrnizstion (6 hours)

Slstem memory, C.che m€mory - q?es atrd organizatioD, Virtual memory aDd its implemetrtation,

Memory management unit, Magtretic Hard disks, Optical Disks.

Unit 3: Input - output Organization (6 hours)
AccessinS VO devices, Direct Memory Access and

Controllers, Arbitration, Multilevel Bus Architecture,

EEA-604 (A) Computer Architecture
EEA-604 (A) Computer

Architecture
3Li0T:0P 3 credits 3Hrs/Week

Feanues ofPCI and PCI Express bus.
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UDit 4: 16 rnd 32 ndcroprocessors (l0hours)
80xE6 Architecture, lA - 32 and IA - 64, Progamming model, ConcurreDt operation of EU and
Bru, Real mode addrcssing, Segmentation, Ad&essitrg modes of E0xE6, lostluction set of E0x86,
VO addressing ir 80x86

Untt 5: Pipelinitrg (10 hours)
Introduction to pipelining, Instruction level pipelining (ILP), compiler techniques for ILP, Data

hazards, Dynarnic scheduling, DepeDdability, Bmnch cost, Blanch Pr€diction, lnfluerce on
instruction set. VLIW Archit€ctue, DSP A&hitecture, SoC architecture, MIPS Processor ?rnd

progmmlning

TertlRefcnce Books
1. V. Carl, G. Zvonto and S. G. Zaky, "Computer organization', Mccraw Hill, 1978.

2. B. Brey and C. R. Sarm4 "The lntel microprocesso$'t, Pearson Education, 2000.

3. J. L. Hennessy and D. A. Patterson, (Computer Architecture A Qualtitative Approach',
Morgan Kaufftnan, 20 I 1 .

4. W. Stallings, "Computer organization", PHI, 1987.

5. P. Barry and P. Crowley, "Modem Embedded Computing", Morgan Kaufinann, 2012.

6. N. Mathivanan, rrMicroprocessors, PC Hardware and Intedacing', Prentice Hall, 2004.

7. Y. C. Lieu and C. A. Gibson, 'rMicrocomputer Systems: The 8086/8088 Family", kentice Hall
India, 1986.

8. J. Uffenbeck, "The 80E6/8088 Design, Programming, Interfacing", Prentice Hall, 1987.

9. B. Govindamjalu, "IBM PC and Clones", Tata Mccraw 1991.

10. P. Able, "8086 Assembly La.oguage IndiA
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EEA{04 (B) Wiud eod Solar Energy Systems

Prermb[€i

To study cleaD aj|d renewable energ/ sotfices, i.e. wi d energ) turbines rd syste s, solar photovoltaic

d€vices and rrrremr and to practice ryrren -level designs, aDal),tical design aDd analysis afld modelhg and

simulation.

Outcomes:

At the end ofthis course, students will demonstrate the ability to
. UnderstaDd the energy scenario and the consequent growth ofthe power geDeratioD from

renewable energy sources.

. UDderstrnd the basic physics ofwind and solar power geDeration.

. Understand the power electronic interfaces for wind and solar generation.

. Understand the issues related to the grid-integration ofsolar and wind energy s,stems.

Unit l: Physics of Wind Power: (6 Hours)
History ofwind power, Indian and Global statistics, Wind physics, Betz limit, Tip speed ratio, stall

and pitch coDtrol, Wind speed statistics-probability distributions, Wind speed and power-cumulative

distribution firnctions.

Unit 2: Wind generrtor topologi$: (10 Hours)
Review of modem wind tnbin€ techDologies,Fixed and Vadable speed wind turbitres, loduction

Genemtors, Doubly-Fed Induction Genemtors and their charact€ristics, Permanent-Magnet

Synclronous Gcnemto$, Power electlonics convert€$. Cenerator-Converto corfiguations,
Converter Control.

Unit 3: The Solar Rcsource: (6 Houm)
Intoduction, solar radiation specta, solar geometry, Earth Sun angles, observer Sun angles, solar

day length, Estimation of solar energy availability.

Unit 4: Solar photovoltaic: (10 Hours)
Technologies-Amorphous, monocrystalliDe, polycrystalline; Y ofa PV cell, PV Utrit

, affay, Power Electonic Converters for Solar S PoiDt Tracking (MPPT)

EEA-604 (B) Wind aud Solar
Energy Systems

3L:0T:0P 3 credits 3IIrs/We€k

algorithms.Converter Control.
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Unit 5: Netivork Integntion l$uesi (10 llours)
Overview of grid code technical requirements. Fault ride-through for wind fanns - real and reactive
power regulation, voltage and fr€queDcy operating limits, solar PV and witrd falm behavior during
grid disturbances. Power quality issues. Power system interconn€ction expedences in th€ world.
Hybrid and isolated operations of solar PV and wind systems.

Solar thcrmal power geDeration:

Technologies, Parabolic trough, central receivels, parabolic dish, Fresnel, solar pond, €lem€ntary
analysis.

Refer€nces:
l. T. AckemaDn, "Wind Power i! Power Systems", Johtr Wiley and Sons Ltd., 2005.

2. G. M. Maste6, "ReD€wable and Efficient Electric Power Systems', John Wiley and Sons, 2004.

3. S. P. Sukiatme, "Solar EDergy: Principles ofThemal Collection and Storage", Mccraw Hill, | 984.
4. H. Siegfried and R. Waddington, "Gdd integation ofwind energy conversion systems" Jolm Wiley

and Sons Ltd.,2006.
G. N. Tiwari and M. K. Ghosal, "ReDewablc Energy Applications", Narosa Publications, 2004.5.

6. J. A. Duffie and W. A. Beckman, "Solar EnginceriDg of Processes", John Wiley & Sons, 1991.
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EEA-604 (C) Comput.tiodrl Electromsgnetics

Prermble:
To provide the deep krowledge of Conventional and Amlltical design methodology of solving field
equations and Field plotting

Outcomes:

At the eDd ofthis course, students will demonsuate the ability to
. Understand the advanced concepts of electomagnetics.
. Understand computational techniques for computing fields.
. Apply the techniques to simple real-life problems.

Unit l: Introduction (6 houru)
Conventional desigD methodology, Computer aided design aspects - AdvaDtages. Review of basic

fundamentals of Elecfostatics and Electromagnetics. Development of Hellnhotz equation, energy

transfomer vectors- Po,,trtiDg and Slepian, magletic Diffilsion-transients and time-harmoDic.

Urit 2: Analltical Methods (6 hours)
Analltical methods of solvhg field equatioDs, method of sepadtion of variables, Roth's metho4
integral methods- Gieen's function, method ofimages.

Unit 3: Finite Difference Method (FDM) (10 hours)
Finite Difference schemes, treatrnert of irregular boutrdaries, accuracy and stability of FD solutions,

Finite-Differetrce Time-Domain (FDTD) method- Udqueness ard convergence.

Unit 4: Finite Eleftent Method (FEfvI) (10 hours)
Overview of FEM, Variational and Galerkin Methods, shape functions, lower aDd higher order
elements, vector elements, 2D and 3D finite elements, efficient finite element computations.

Unit 5: Specisl Topics(Io hours)

{Background of experimental methods-electrol}aic tank, network solutiod, Field plotting
(gaphical method)), hybrid methods, coupled circuit - fie electromagnetic - thermal

and electromagnetic - structural coupled computations, , method of mom€nts,

/ tansient problems in

,.d

EEA-604 (C) Computational
Electromrgnetics

3L:0T:0P 3 credits 3Hrs/Week

Poisson's field l.ow ftequency elechical devices, stali
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hansformeN, rotating machines, actuators. CAD packages.

Refererlces

l. P. P. Silvester and R. L. Fenari "Finite Element for Elcctrical Engideers", Cambridge University
press, 1996.

2. M. N. O. Sadil:u, 'Numerical Techniques in CRC press, 2001
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Open Core ElectiYe-Il

EEA 605 (A) Iotern€t ofThings

EEA 605 (A) Internet oI
Thitrgs

3L:0T:0P 3 credits 3Hrc/W€ek

Pr€rmbl€:

I . To assess the vision and introductio[ of IoT.
2. To UDderstand IoT Market pelspective.

3. To Lnplement Data and Knowledge Managernent and use of Devices iD IoT Technology.

4. To Understand State ofthe Art - IoT Architecture.

5. To classify Real World IoT Design Constraints, Indushial Automation in IoT.
Outcomes:

On successful completion of the course, the student will: . Understand the corcepts of Intemet of Things r
Analyze basic protocols in wircless sensor network . Design IoT applications in differ€nt domain and be able

to analyze their performance . Irnplement basic IoT applications on embedded platform

Utrit I Itrtroductiotr to IoT - (10 hHrr)
De6nirg IoT, Chamcteristics ofloT, Physical design of IoT, Logical design of loT,Fuactional blocks of IoT,
Coriununication models & APIS

Unlt 2 IoT & M2M - (10 hHrs)
Machine to Machine, Difference between [oT and M2M, Software define N€twork

Udlt 3 Network & Commu crtioD (10 hllrr)
Network & Cornmunication aspects Wircless medium access issues, MAC protocol survey, Survey routirg
proiocols, SeNor deployment & Node discovery, Data aSgregation & dissemination
Challenges in IoT Design challenges, DevelopmeBt challenges, Security challeryes, Other challerges

Unit 4 Domsio speclllc rppllcrtlors(6 hHrs)
Domain specific applications of IoT Home automation, Industry applications, Surveillance applications,

Unit 5 Other IoT applicstions (6 hllrs)
Developing loTs Introduction to Python, Introduction to different ls, Developing applications through

IoT tools, Dcveloping sensorbased application through em

concepts with python

R€f€renc€si

platform, Implemetrting IoT



EEC- 806- Industrial Training Proiect - II

lndustrial Trainhg Project -ll should be the outcome of the training done/performed
during 7th serrester .lt slrculd bc subnitted in hardware lonn (proto g?c)or simulation
form along with proper data and certilicatcs jssued during projcct training It shou.ld

covcr the electrical engineering aspects leamed during tmining. A Power point
presentatioD should also be submitted at thc tirne ofsubnission. It can be h the form of
fiLior project.

/ B%,<!Sd"
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1. Vijay Madisetti, Arshdeep Bahga, "lntemet ofThings: A Hands-On Approach"

2. Waltenegus Dargie,Christian Poellabauer, "Fundamentals of Wireless SensorNetworks: Theory and

Pmctice"
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EEA-605 (B) Powcr Plant Engineering

Prcamble:
To provide an ov€rview ofpowerplants and the associated energy conversion issues

Outcomesi
Upon completion ofthe course, th€ students can understand the principles ofoperation for different
powcr plarts and their economics.

Unit I Cosl brsed thermel powe. plantc, ( 10 Hrs);
Basic Rankine cycle and its modifications, layout of modem coal power plaot, super critical boilers,
FBC boilers, turbines, condense$, steam andheating mtes, subsystems ofthermal power plants, fuel
and ash handling, draught system, feed water treatment, binary cycles and cogeneration systems

Urit 2 Gas turbitre strd combined cycle porver phDts(Io Hrs):
Bmyon cycle analysis and optimizatio!, components of gas h.rbine power plants, combined cycle
power plants, Integrated Gasifier based Combhed Cycle (IGCC) systems.

Utrit 3 Basics ofduclerr en€r$/ conversioD( l0 Hrs):
, Ilyout and subsystems of nuclear power plants, Boiling Water Reactor (BWR), Pressurized Water
Reactor (PWX.), CANDU Reactor, Pressurized Hea\,y Water Reactor (PHWR), Fast Breeder

Reaclors (FBR), gas cooled and liquid metal cooled reactors, safety measures for nuclear power
plants.

Unit 4 Ilydroelectrlc power plsuts( 6 Hrs):
classification, q?ical layout and components, principles of wind, tidal, solar PV and solar thermal,
geothermal, biogas and fuel cell power systems

Unit 5 Energy, €cotromic etrd enylronmental issues( 6 Hrs):
, power tariffs, load distribution pammeters, load curve, capital and operating cost ofdifferent power
plants, pollution confiol technologies including waste disposal optiom for coal and nuclear plants.

R€ferencs:
l. Nag P.K., Power Plart Enginecring, 3d ed-, Tata Mccraw
2. El Wakil M.M., Power Plant Technology, Tata Mccraw

2"d ed., Mccraw Hill, 1998.

.W,"'

EEA-605 (B) Power Phnt
Engineering

3L:0T:0P 3 credits 3Hrs/Week

3. Elliot T.C., Chen K and Swanekarnp R.C., Power Plant
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EEA-605 (C) Modern MenufacturitrE Processes

Pr€.mble:
To motivate and challenge students to understsnd and develop an appeciation of the processes in correletiod
with material properties which change the shape, size and form ofthe raw materials into the desirable product
by corventional or unconventioDal manufachrilg methods

Outcomes:
Upon completion ofthis course, stud€Dts will be able to understand the differetrt conventioDal and

unconventional manufactudng methods employed for making different products

Unit I Conventionol Manufrcfuring processes: (6Hrs)
Casting and mouldingi Metal casting processes and equipment, Heat traDsfer aDd solidification, strinkage,
riser design, casting defects and residual stresses.

Unit 2 ltrtroduction to bulk and she€t metrl forming, (10Hrs)

plastic deformation and leld criteria; fundamentals ofhot and cold working processes; load estimation for
bulk forming(forging, rolling, exhusion, drawing) and sheet forming (sh€aring, deep drawiDg, bending)

principl€s of powd€r metallurgy.

Udt 3 Metrl cutting: (10Hrs)

Single and multi-point cutting; Orthogonal cuttiog, various force components: Chip fomation, Tool wear
and tool life, Surface finish and integrity, Machinability, Cutting tool materials, Cuttilg fluids, Coatilg;
Tuming. Drilling. Milling and finishing processes, Inrroduction to CNC machining.

Unit 4 Additive marufscturiDg: (6Hrs)
Rapid protot,?ing and rapid tooling Joining/fastening processes: Physics of welding, brazing and

soldering;design considerations in welding,Solid and liquid state joining processes;Adhesive boDding.

Unit 5 Unconventionel Mcchinilg Processes: (l0II
Abrasive Jet Machining, Water Jet Machining, Abrasi
principles and process param€ters

EEA-605 (C) Modem
Manufacfuring

Proc6ses

3Lr0T:0P 3 cr€dits 3HrsNeek

achining, Ultrasonic Machining,
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Electrical Discharge Machining, principle and processes parameters, MRR, surface fidsh, tool wear,
dielectric, power and control circuits, wire EDM; Electro-ch€mical machinilg (ECM), etchant &maskant,
process parnmeters, MRR and surfacc finish. Laser Bearn Machining GBM), Plasma Arc Machitring eAM)
and ElectroD Beam Machining
Referenc€si

l. Kalpakjian aDd Schmid, Manufacturing processes for engineering materials (5th Edition)- Pearson India,
2014

2- Mikell P. Groover, Fundamentals ofModem Manufacturing: Processes, and S)stems

3. Degarmo, Black &Kohser, Materials and
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EEA- 606 Minor Project

EtA 606 Minor Project 0L:0T:2P 2 c.edits 4 H.sAVeek

Preamble:
To prcpare minor prcjects as per the need ofreal world and industries and validate their result using
elect cal, el€ctronics and other computing tecluologies.

Outcomesi
At thc end ofthis course studeDts will demoNtrate the ability to

L Design and validate DC and AC bridges

2. Analrze the dynamic response and the calibmtion of few instuments
3. Leam about various measurement devices, their chaBcteristics, their operation ad their limitations
4. understand statistical data analysis

5. Understand computerized data acquisition.
6. Conceive a problem statement either from dgorous litemture su$ey or fiom the r€quirements

mised from need analysis.

7. Design, implemeDt aDd test the protog?e/algoritbm in order to solve the conceived problem.

8. Able to write comprehensive report on Minor project work.

Guid€lines:

The Minor-project is a team activity having 3-4 students i. a team. This is electronic product

d€sign work with a focus o! electronic cilcuit desig!.
2. The Minor project may be a complete hardware or a combination of hardware and software.

The software part in Minor project should be less than 50oZ ofthe total work.
3. Mi-nor Project should cater to a small ryst€m rcquircd in labomtory or real life.
4. It should encompass components, d€vices, analog or digital lcs, micro controller with which
fuDctional familiadty is introduced.

5. After interactions with course coordinator and based on comprehensiv€ lit€rature survoy/
need analysis, the student shall identiry the title and define the aim and objectives ofMinorproject.
6. Student is expected to detail out specifications, methodology, resources requiled, ciitical
issues involved in design and implementation and submil th€ proposal within fint week of
the semester.

7. The student is expected to exert on design, development and testing ofthe pmposed work as

per the schedule.

8. Art work and Layout should be made usitrg siirlulatio[ software such as CAD based./ PCB simulation. Due

coDsiderations should be given for power requile bfthe system, mechanical aspects for

,d.{"
Sotur{ioo( ': tl, sT;.d;(d'

ci" -,.-"'
+*d'

enclosure and conhol panel design.
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Workins schedule:

The fsculty and student should work rccording to followlng schedulei

Each student undertakes substantial and individual project in an approved area of the subject and supervised

by a member of staff. The student must submit outline and action plan for the project execution (time

schedule) and the same be approved by the concem€d faculty.

(
Action platr for Minor Project work rnd its evrlurtiotr scheme (Suggestlve)

(

N

Task/Proc€ss Week Evaluation Marks For
Term Work

Ori€ntation of students by
HoDProject Guide

lst

Literature survey and aesouce
collection

2nd

Selection and finalization oftopic
before a Committee*

3rd SeminarJ 20

(Detailing and preparation of
Project) Modeling, Analysis and

Design of Project work

4th to 5th 20

Testing, improvements, quality
control of

prcject

6th to loth -
l lth

25

Reporl Writing 12th to l5th 25

PreseDtation before a committee 'u\[L Seminar-II 30
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(including user manual, ifany)

* Committee comprises ofHOD, all project supervisions including extemal guide fiom Industry (ifany)

Note: At every stage ofaction plan, students must subjnit a write up to th€ concemed guide.
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(Minutes ofthe Board ofstudies Committee Meeting)

School OfEngineering

Department of Electrical Engineering

Minutes ofBoard ofStudies Committee Meeting Dated:067 2021

TheBoardofstudiesCommitteeMeetingwasheldthroughonlinevideoconferencing(coogleMeet)on
06.7.2021. Following members w€re presenL

1. Ms.AlkaThakur

2. Dr.AAAnsari

3. Dr. Vijay Prakash Singh

4. Dr. Prabodh KhamPariva

5. Mr Devendra Palle

6. Dr. Nf. Patidar (External Academic Expert) ..-?
7. MrAmit Raie fExt€rnal IndustryExpert)

ThechairmanofBoardofstudiescornmitteewelcomesandappreciatedtheeffortsputupbythefaculty
#p;;;;;;;";;;;";enhl activities' rhe followins Asenda poinLs were discussed and r€lolved'

Ag€nda 1. Approval ofEE-76 and 8d sem€ster Scheme and Svllabus (AICTE)

Disdrssion (lfany): The followinspoints were discussedin length:

1. The ltrtemal members of the Committee suggested that t]le Scheme and Syuabus should be

DreDared as Dercurrenl demand in rnduslryand academics

,. ii.-i.i..rJr--..t";s (Acadcmic Expert) sussested tor multidisciplinary subieos \uch as

eledronks, computer scienc€ based subied

3. The External m;mb€rs (lndustryExpert) suggested for pro,ectwork related to ltrdustry

oriented and manufaaturing and management streams and few subjects related to advanced

learning solutions imparting knowledge ofadvanced innovations like machine learning' and

artifi cial intelligence.

Resoludon of the Discussion:

On the basis ofdiscussion the following amendments were made:

scheme and Syllabus was prepared as per currentdemand in industries '

i'r'";p'.i* 3t,g*r *'ieni tas teen revisea as per the need orreal world.a'd ''d.'"'ll":
1.

2.

3. fi'," Irrt". -e.""_.lt *Ulects such as "Data Structur€s and Algo'thms" "vLSl circuits'' end

"Image Processing", "Big dataAoalysis- etc have beetr
nted for practical knowledge and4. The l;dustry onented proiect work in - has

"Evolutionary Techniques', as machin€ added in the curriculum

(.

(



(

5. As per the industry management and ethics requirement new subiects like .,cyber hw and
f,thics'and "Proiect Management" has been introduced.

Final R€solution of the Discussion:

With the above amendments the Scheme and Syllabus was approved for forthcoming 76 and 8ti

The Chairman thanks th€ m€mbers for peacefut conduction ofmeeting.

Signature of AII members (lncludins chairman)

I liifillij" y^.w
3. Dr. Vitay Prakash Srngh ,) ^d\_,/4. Dr. Prabodh Khampar,ya \2[--LC1,- )

5. Mr. Devendra Parle

6. Dr. N.P. Par'dar (Externa r ecaaem,c expenl ('p
7. i!4r. Amir Raje (Exrernaltndusrry Exped) t&/
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Syllabus VIItb Semester

EEA-701 Pow€r System Protection

Pr€ambler

Toprovide an overview of the principles and schemes for protecting power lines, transformers, buses,

genemtoIs and introduces the fundamentals of wide-area monitoring aIId coDtrol

Outcomes: At the end ofthis cours€, students will demonstrate the ability to

. Understand the different components ofa protection system.

. Evaluate fault curent due to different q.f,es of fault in a network.

. Understand the protection schemes for different power syslem components.

. Understand the basic principles ofdigital protection.

. Understand syst€m protection schemes, and the use ofwide-arca measurements.

Unit I i IntroductioD rnd Componcn& of a Protection System (6 hours)
Principles of Power System Protection, Relays, Instrument transforme$, Circuit Breakels

Unit 2r Faults and Ov€r-Curert Protectiotr (6 hours)
Review ofFault Analysis, Sequence Network. Introduction to Overcurrent Prot€ction and overcure[t
relay co-ordination.

Unit 3: Equipm€nt Proteciion Schemes(l0 hours)
Directional, Distance, Dilferentirl protectiotr. TraDsformer

Busbr Protection, Bus Brr arraDgeitretrt schemes,
Digltil Protectiod Computer-rided prot€ctiotr, Foufier analysis atrd
Ssmplitrg, elirsing issues.

rnd Geuerrtor protection.

estidltion of Phasors from DFT.

Urit 4: Modeling and Simulotiotr of Protection Schemes (10 hours)
CTIPT modeling and standards, Simulation of hansients using Elecho-MagDetic TraDsieDts (EMT)
programs. Relay Testing.

Utrit 5i System Protectiotr (lohours)
Effect of Power Swings on Distance Relalng. System Protectiotr Schemes. Under-ftequency, under-
voltage and dfldt relays, Out-of-step protectiotr, Syncbm-phasors, Phasor Measur€ment Utrits and Wide-

Area Measurement Systems (WAMS). Application of WAMS for improving protection systems.

EEA-7OI Pow€r Svstem

Protection
fL:0T:0P 3 credits 3HrYWeek
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R€ferences:
l. J. L. Blackbum, "Protective Relaying: Principles and Applications", Marcel Dekker, New York,

1987.

2. Y. G.Paithankar and S. R. Bhide, "Fundamentals ofpower system protection", prentice Hall,
India,2010.

3. A. G. Phadke and J. S. Thor?, "Computer Relaying for Power Systems", John Wiley & Sons,
1988.

4. A. G. Phadke and J. S. Thorp, "SFckonized Phasor Measurements and their Applications",
Springer, 2008.

5. D. Reimert, "Protective Relafng for Power Genemtion Systems", laylor and Francis, 2006.
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EEA-701 Power Syst€m Protection

EEA.701 Power System
Protection

0Lr0T:1P I credits 2Hrsn e€k

(

Lirt of Etperiments :( Erterdsble)

L Determination ofdrop out factor ofan i$tantaoeous over curcnt relay.
2. DeteminatioD ofoperating chaEcteristic of IDMT relay.

3. Detemimtion of operatirg chamcteristic ofdifferential relay.
4. Study and operatioD ofgas actuated potective relay.
5. Study and operation of static over current relay
6. Analysis of power system faults (Symetrical & Asymmetricat) using MATLAB.
7. Study ofSF6 circuit breaker

8. Prctectional simulation study of generator, Tmnsfomer, Feeder & Motor prctection.
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EEA-702 Electricrl Drives

EEA-702 f,lectrical Drives 3L:0T:0P 3 credits 3Hrs/Week

Preamble:

To provide fundamental knowledge in dynamics a.d control of Electric Drives. Tojustiry the selection

of Drives for various applications. To familiarize the various semiconducto! controlled drives employing

Outcomer:
At the end ofthis course, students will demonstrate the ability to

. Understand lhe characteristics of dc motors and induction motors.

o Understand the prhciples ofsp€ed-cootrol ofdc motors and inductiondotors.
. Understand the power electronic cotrverters used for dc motor ard ilduction motor speed

control,

Unit 1: DC motor chrracteriadcs (6 hours)
Review of ernf aod torque equations of DC machine, review of torque-speed characleristics of
separately excited dc motor, change in torque-speed curve with armah[e voltage, example load
torque-speed characteristics, operating point, amature voltage conhol for varyilg motor spee4 flux
weakening for high speed operatioD.

Unit 2: Chopper fed DC drive (6 hours)
Rcview of dc chopper and duty ratio control, chopper fed dc motor for sp€ed control, steady state

( operation of a chopper fed drive, armature current waveform and ripple, calculation of losses in dc

motor and chopper, elficiency oldc drive, smooth starting.

Unit 3: Multi-quadrrnt DC drivo (6 hours)
Review of motoring and generating modes opemtion of a separately excited dc machine, four
quadraDt operation of dc machine; single-quadraDt, two-quadrant atrd fou-quadrant choppers;

steady-state operation ofmulti-qua&art chopper fed dc drive, regenemtive braking.

Unit 4i Closed-loop control of DC Driv€ ( l2 hours)
Control structure of DC ddve, inner current loop aDd oute! speed loop, dynamic model of dc motor -
dynamic equations and transfer fimctions, modeling of chopper as gai! with switching delay, plant

transfer fimctiotr, for conholler design, curent
specifi cation and desig!.

ification and design, speed controller
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lnduction motor characteristics

Review of induction motor equivalent circuit and torque-speed characteristic, variation of torque-
speed curve with (i) applied voltage, (ii) applied frequency and (iii) applied voltage and fiequency,
typical torque-speed curves of fan and pump loads, opeBting point, constatrt flux operation, flux
weakenirlg operation.

Unit 5: Scalar cotrtrol or constant V/f control oflnduction motor (12 hours)
Review of three-phase voltage souce inverter, generation of three-phase PWM signals, sinusoidal
modulation, space vector theory, conventional space vector modulation; constant V/f control of
induction motor, steady-state performance analysis based on equivalent cicuit, speed drop with
loading, slip regulation.
Control ofslip ring induction motor
Impact ofrotor resistance ofthe iDduction motor torque-speed curve, operatioD of slip-dlrg induction
motor with €xtemal rotor resistance, starting torque, power electronic based rotor side control of slip
ring motor, slip power recovery.

Rcfcrencos:
1. G. K. Dubey, "Pow$ Semiconductor ConEolled Drives", Prentice Hall, 1989.

2. R. Kdshnan, "Electric Motor Drives: Modeling, Analysis aDd Control", Prentice Hall, 2001.

3. G. K. Dubey, "FundameDtals ofElectrical Drives", CRC Press, 2002.

4. W. Leonhard, "Conhol ofElectric Drives", Springer Science & Business Media, 2001.

EE A-702 Electricsl Drives 0L:0T:lP I credifs 2Hrs/We€k

List of experiments:

I .To study the starting atrd rurning characteristics of coaverte! fed DC hactioD motor.

2. To study the energy recovery systems and braking ofa DC drive.

3 . To study the braking methods of a three-phase induction motor.

4. To shrdy the performance ofVSI fed three-phase induction motor usiry PWM techiique.

5. To control the speed ofa three phase slip riDg Induction motor using roto! imp€dalce contlol.

6. To study the performance of Veclor Conholled tkee phase I-oduction motor drive.

7. To Study fiequency Conuolled Synchronous motor &ive.
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EEA.
703(A)

High Voltege Engineeritrg 3L:0T:0P 3 credits 3Hrs,4 eek

Progrrm Elective - IV

EEA-703(A) High Voltage Engineering

Preambles:
To understand the priDciples oftheory ofhigh voltage generation and measurements. 2- To undemtand the
opeEtion ofhigh voltage power supplies fo! ac, dc, and impulse voltages 3- To get familiar with various
applications whcre high voltage field is used.

Outcome8:
At the end of the couse, the student will demonstrate

. Understind the basic physics related to various breakdown processes in solid, liquid and
gaseous insulating materials.

. Knowledge ofgeneration and measurement ofD. C., A.C., & Iinpulse voltages.

. Knowledge oftests on H. V. equipment and on insulatilg materials, as per the standards.

. Knowledge of how over-voltages arise itr a power system, and protectioD against theseover-
voltag€s.

Unit l: Brerkdowtr in Crses (6 Hours)
Ionization processes and de-ionization processes, T,?es of Discharge, Gases as insulating materials,
Breakdown in Uniform gap, non-unifonn gaps, Towns€nd's theory Sheamer mechanism, Corcna
discharge

Unit 2: Brerkdowo ir liquid snd solid lllsulattrg msterirls (6 Hourr)
Ereakdow, in pure and commercial liquids, Solid dielectdcs and composite dielectrics, intrinsic
breakdowq elechomechanical breakdown and themal breakdowr, Partial discharge, applications of
insulating materials.

Unit 3: Gen€retion of High Volteges (10 Houru)
Ceneration of high voltages, generation of high D. C. and A-C- voltages, generation of impulse
voltages, genemtio[ of impulse curreDts, t ppiog and control of impulse geDemtors.

Mea3urcments ofHigh Voltsges rDd Currents
Peak voltage, impulse voltage and high direct curent measurement method, cathode ray
oscillographs for impuls€ voltage and current measurement, measurement of dielectric constant and
loss factor, partial discharge measurcments.

UDit 4: Lightning snd SwitchiDg Over-voltogos (10 Hours)
Charge formation in clouds, Stepped leader, Dart leader, Li8htning Surges. Switching over-voltages,
Protection against over-voltages, Surge di difiers.
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Unit 5: High Voltrge T€sting of Elect cal Apparatus snd lligh Voltsge Laboralories
(10 Hours)
Various standards for HV Testing ofel€ctrical appamtus, IS, IEC standards, Testing ofiDsulators aDd
bushings, testing of isolators and circuit breakers, testing of cables, powel transforme$ and some
bigh voltage equipment, High voltage laboratory layout, indoor and outdoor labomlories, testing
facility requiremelts, safety precautions in H. V. Labs.
References:
L M. S. Naidu and V. Kamaraju, "High Voltage E[gineering", Mccraw HillEducation, 2013.
2. C. L. Wadhwa, ' High Voltage Engineering", N€w Ag€ IntematioDal Publishers, 2007.
3. D. V. Razevig (Translated by Dr. M. P. Chourasia), "High Voltage Ergueeritrg FuidameDtals",

Kharna Publishers, I 993.
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EEA-703 (B) Power Quality
and FACTS

3L:0T:0P 3 credits 3Hrs/Week

EEA-703 (B) Power Quality and FACTS

Preambles:

To give importatrt operating prirciple, design aDd planning ofpower system opelation a$d the effect of
different -& CrJ devices to the operation and conEol ofpower system will be presented.

Outcomes:

At ihe ead ofthis cours€, shrdents will demonsfate the ability to
. Understand the characteristics ofac toansmission and ihe elI€ct of shuDt afld series reactive

compensatioD,
. Understatrd the working principles ofFACTS devic€s and their opemting characteristics.
. Understand the basic concepts ofpower quality.
. Understand the working principles of devices to improve power quality

Unit l: Tr.Nrnission Lincs aDd Se es/ShuDt Rerctiv€ Power CoDpeNstiotr (6 hours)

Basics of AC Transmission. Analysis of uncompensated AC hansmission liDes. Passive Reactive
Power Compensation. Shunt aod series compensation at the mid-point ofan AC line. Comparison of
Series and Shunt Componsation.

Utrit 2: Thyristor-bssed Flerible AC TrrNmisiiotr Cotrtrollers (FACTS) (6 hours)

Description and Characteristics of Thyristor-based FACTS devicesi Static VAR Compensator
(SVC), Thyristor Conholled Series Capacitor (TCSC), Thyristor Controlled Braling Resistor and
Single Pole Single Throw (SPST) Switch. Codfiguration$Mod€s of Operation, Harmoflics and
control ofSVC and TCSC. Fault Current Limiter.

Unit 3: Voltrge Source Converter besed (FACTS) controllers (10 hours)

Voltage Source Converters rySC): Six Pulse VSC, Multipulse and Multi-level Converters, Pulse-
Width Modulation for VSCS. Selective Harmonic Elimination, Sinusoidal PWM and Space Vector
Modulation. STATCOM: Principle of Operation, Reactive Power Control: TWe I and TWe II
controllers, Static Synchronous Series Compensator (SSSC) alld Unified Powo Flow Controller
(UPFC): Pdnciple of Operation and Con$ol. working principle of Interphase Power Flow
Controller. Otler Devices: GTO Controlled SerievQo4pens4tor. Fault Current Limiter.
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Unit 4: Appllc{tiou ofFACTS (10 hours)

Application of FACTS devices for power-flow coDhol and stability improvement. Simulation
example ofpower swing damping in a single-machine inlidte bus system using a TCSC. Simulation
example of voltage regulation of transmission mid-point voltage using a STATCOM.

Unit 5: Power Quality Problems in Dlstribution Systems (10 hours)

Power Quality problems in distsibution s)stems: Trar$ient and Steady state variations in voltage arld
frequency. Unbalancc, Sags, Swells, Interruptions, Wav€-form Distortions: hadonics, noise,
notching, dc-offsets, fluctuations. Flicker and its measurement. Tolerance of Equipment CBEMA

DSTATCOM : Reactive Power Compensation, Harrnonics alld Ulbalance mitigation in Distributiod
Systems using DSTATCOM and Shunt Active Filters. Synchronous R€ference Frame Extraction of
Reference Currents. Curent Control Techniques in for DSTATCOM. DyDrmic Voltrge Restorer
and Unili€d Power Qurlity Conditioner Voltage Sag/Swell mitigation: Dlramic Voltage Restorer

- Wo*ing Principlc and Control Strategies. Sedes Active Filtering. Unified Power Quality
Conditioner (UPQC)t Working Principle. Capabilities and Control Stntegies.

Referencesi
2. N. G. Hingorani and L. Glugyi, "Underctanding FACTS: Concepts ald Technology ofFACTS

Systems", Wiley-tEEE Press, 1999.
3. K. R. Padiyar, "FACTS CoDhollerc in Power TraNmission ard Distribution", New Age

htemational (P) Ltd. 2007.
T. J. E. Miller, "Reactive Power Coohol irl Electric Systems", Joh.r Wiley ad Sotrs, New York, 1983.
R. C. Dugan, "Electrical Power Systems Quality", Mccraw Hill Education,2012.
G. T. Heydt, "Electric Power Quality", Stars in a Circle Publi 1991
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EEA-703 (C) Imege Processing

EEA-703 (C) Imrge Processing 3L:0T:0P 3 cr€dits 3Hm/We€k

PresmbleB:
to give an introduction to basic concepts aDd methodologies for digital image processing , to develop a
foundation that can be used as the basis for further studv aDd research in this field.

Outcomes:
At the eDd of the couse, studeDts will demonstrate the ability to:

l. Mathematically represent the various types of images and analyze them.
2. Process these images for the enhancement ofcertain properties or for optimized use ofthe

resources.
3. Develop algorithms for image compression and coding

Unit 1 Digitrl Image Futrdrm€trtsls(6 Hrs)-
Elernents ofvisual perception, imag€ senshg aDdacquisition, image sampliDg aDd quatrtization, basic
relationships betweeD pixels - neighborhood adjacency, connectivit, dista[ce measures.

Urit 2 Im.ge Enhrncementu .nd Filte ng(6 Hrs)
-Gray level traDsformations, histogamequalizatioD and specifications, pixel-domain smoothing
filters linear and order-statistics, pixeliomain sharpening filters first and second derivative, two-
dimensional DFf and its inverse, frequency domain filters - low-pass and high-pass.

Utrit 3 Color Image ProcessiDg-Color models (10 Hrs):
RGB, YuV, HSI; Colo! Fatrsformations- formulation, color complemetrts, color slicing, toDe and
color correctioDs; Color image smoothing alld sharpening; Color Segmentation. Image
Segmentation- Detection of discontinuities, edge linldng ard boundarydetection, thresholding, global
and adaptive, region-based segmentatioD.
wavelets and Multi-resolution image prccessing- Unc€rtainty principles of FouierTmnsfom, Time-
fiequency localization, continuous wavelet transforms, wavelet bases and multi-resolution analysis,
wavelets and Subband filter banks, wavelet packets.

Unit 4Imrg€ Compressiotr-Redutrdrtrcy (10 Hrs):

inter-pixel and psycho-visual; Irsslesscompression - predictive, entropy; Irssy coEpression-
predictive and transform codiog; Discrete Cosine TraosforE! Still image compression standards-
JPEC and JPEC-2000.

Unit 5 Fundament.ls ofvideo Coding(I0 Hrs):
-Inter-frame redundancy, motion estimationtechniques

(
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and backward motion prediction, ftame classification - I, P aod B; Video sequence hierarchy-Croup
of pichrles, ftames, slices, macrc-blocks and blocks; Elementr of a video encoder and decoder;
Video coding standards - MPEG and H.26X.

Video Segmentation-Tempoml segmentation-shot boundary detection, hard-cutsand soft-cuts; spatial
segrentation-motion-bas€d; Video object detectio[ and tracking.

Referetrc€s:
1. R.C. Gonzalez and R.E. Woods, Digital Image Processing, Second Edition, Pearson

Education 3rd edition 2008
2. Anil Kumar Jain, Fundamentals of Digital Inage Processing, Prentice Hall of India.2nd

edition 2004
3. Murat Tekalp, Digital Video Processing" Prentice Hall, 2nd edition 2015
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Opon Core Elective-lll

EEA-704 (A) VLSI Circuits

EEA-704 (A) VLSI Circuits 3L:0T:0P 3 credits 3Hrs,A eek

Preambles:

To provide students with a sound loowledge of VLSI system design verification and testability, atrd system
reliability. The emphasis of the course is on teclmiques for system desigtr, testi[g, system Doise and
pedormance analysis.

Outcomes:

UNIT -I: Review ofMicroelectroDica and Introductiotr to MOS T€chnologi€s: (10Hri)
MOS, CMOS, BiCMOS Technology. Basic Electrical Properties ofMOS, CMOS & BiCMOS Circuits: Ids -
Vds relationships, Tkeshold Voltage VT, Gm, Gds and oo, Pass Transistor, MOS, CMOS & Bi CMOS
lnverters, ZpUZpd, MOS Traffislor circuit model, Iatch-up in CMOS circuits.

UNIT -II: Lsyout Desi$ lnd Tools: (loErs)
Transistor stuctures, WLes and Vias, Scalable Design rules, Layout Design tools. Irgic Gates & Layouts:
Static Complementary Gates, Switch Irgic, Altemative Gate circuits, Irw power gates, Resistive aod
Inductive intercontrect delays.

UNIT -III: Cornbinetionel Logic Networks: (6 Hrs)
Layouts, Simulation, Network delay, Interconnect desigD, Power optimizatioD, Switch logic trefi orks, Gate
and Network testing.

UNIT -IV: Sequentisl Systemsi (10 Ers)
Memory cells and Arrays, Clocking disciplines, Design, Power optimization, Design validation and testing.

(INIT -Vi Floor Pl&nningr (6Hrs)
Floor planning methods, Global Interconnect, Floor Plan Design, Off-chip cormectiotrs.

Reference:
l. Essentials ofVLSI Circuit! and Slstems, K. Eskaghian EshEghian. D, A. Puclmell,2005,
PHI,
2. Modem VLSI Desiga - wayoe wolf, 3rd Ed,, 1997, Peoson Education.
3. Inhoduction to vLSl Systems: A lrgic, Circuit atrd System Perspective - Ming-BO Lh, CRC
Press, 2011.
4. Principals ofCMOS VLSI DesiF N.H K. Eshraghian, 2nd Ed., Addison Wes
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EEA-704 (B) Evolutionrry
Techniques

3L:0T:0P 3 credits 3Hrsnveek

EEA-704 (B) Evolutionrry Techniques

Prermbles:

To be able to assess and undeEtand the key commonalities and difrerences in various evolutionrry and
swam-based models. To be able to apply techlique! in evolutiotrrry computation aDd swarm itrtelligence to
problems such as optimization, automatic ptoglamning, conhol, and biological modeling.

Outcomer:

to provide students with a deeper insight into the evolutiouary plooesses - both selective and laodom - which
can explain the genetic compositio! of populations, form, behsviour and diltribution of oqanisms, and to
teach students the basic methods of analysing the evolutionary relatiotrships betwe€o species.

Utrit-I! ItrtroductioDr (8 Hrr)
Approaches to itrtelligeot cotrtrol, architecture for intelligent cotrtrol, symbolic reasoning s)6tem, rule-based
slstems, the AI approach, loowledge reprcsentatiotr - expert systems.

Unit -II: Artificirl Neural N€tworkli (6 IIrs)
Basic cotrcept mathematical model, mcoulloch-pitts neuron model, simple percephon, Adaline and Madaline,
feed-forward multilayer perceptron, leaming and training the neural network, alata processing, scaling, fourier
hansformatio[, principal-componeDt analysis, wavel€t fansfomations, hopfield networh self-olganizing
netwotk and recurrent network, Deural network based contoller.

UBit -III: Fuzzy Logic SysteE: (12 Ers)
Crisp sets, firzzy sets, basic firzzy set operation and approximate reasoni[8, fuzzy logic modeling and control,
fuzzification, hferedcitrg ard defirzzification, fuzzy knowledge and rule bases, firzzy modeling and coohol
schemes for nonlinear systems, self organizing fuzzy logic control.

Utrit-IV: G€netic Algorithm: (10 Hrs)
Basic concept of genetic algorithm and detail algorithmic steps, adjustEe[t of Aee parameters, solution of
t/pical contol problems usilg genetic algorithm, coDcept otr some other search tecbniques lite Tabu search
and AnFcolony search iechniques for solving optimization problems.

Untt -V: Appllcatiorsr (10 Hrs)
GA applicatioD to power rystem optimisatiol problem, Case studies: Idetrtificatiotr atrd contol of linear and

nonlinear dyramic systems using MATI-A3-neual network , stability analysis of neual-nehvork
interconnectioD systems, implementation of firzzy
stability analysis of fuzzy conhol systems.

usi.lg MATLAB 100
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References:
l. Introduction to ArtificialNeural Systems - Jacek.M.Zurada, Jaico Publishing House,

t999.
2. Neural Networks and Fuzzy Systems - Kosko, B., Pre ice-Hall oflndia Pvt. Ltd., 1994.
3. Fuzzy Sets, Uncertainty aDd Information - Klir G.J. & Folger T.A., Prentice-Hall of India h/L Ltd.,

1993.
4. Fuzzy Set Theory arld Its Applicatioos - Zimmerman H.J. Kluwer Academic Publishers, 1994..

htroduction to Fuzzy Contlol - DriaDkov, Hellendroon, Narosa Publishers.
5. Artificial Neural Networks - Dr. B. Yagananarayana, 1999, PHI, New Delhi.
6. Elements ofArtificial Neural Networks - Kishan Mehrotr4 Chelkuri K. Mohan,

SaDjay Ranka, Penram IntematioDal.
7. Artificial Newal Network *Simon Haykin, 2nd Ed., Peanon Education.
E. InEoduction Neual Networks Using MATLAB 6.0 - S.N. Shivanandam, S. Sumati, S. N.

De€pa,l/e, TMH, New Delhi.
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EEA-704 (C) Data Structur€s and Algorithms

Preambles:

1 . To impart the basic concepts of data structures aDd algorithms.
2. To understand concepts about searching al1d sorting techdques
3. To understand basic concepts about stacks, queues, lists, kees a.lld gaphs.
4.To enable them to wdte algorithms for solving problems with the help of

firndamental data structures

Outcomesi
1. For a given algorithm student will able to anallze the algorithms to determine the time

and computatioD complexity and justiry the correctness.
2. For a given S€arch problem (Linear Search and Binary Search) student will able to

implement it.
3. For a given problem of Stacks, Queues and linked list student will able to impleme it aDd

analyze the safie to determine the time arld codpulatioD complexity.
4. Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort, Quick Sorl

M€rge Sort, Heap Sort and compare their performanoe in tem of Space and Time complexity.
5. Student will able to implement Graph search and trav6s6l algorithms and determine the time and

computation complexity.
Unlt 1 Introductlo[ (6 Hours):

Basic Terminologiesr Elementary Data OrsanizatioDs, Data Structur€ Operations: insertion, deletion,
traversal etc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space hade off Searching: Linear
Search and Binary Search Techniques and their complexity analysis.

UDit 2: Strcks rtrd Queues: (6 Hours):
ADT Stack and its operations: Algorithms and their complexity analysis, Applications of Stacks:

Expression Conversion and €valuation - corresponding algorithms and complexity analysis. ADT
queue, Types of Queue: Simple Queue, Circular Queue, Priority Queue; OperatioDs on each types of
Queues: Algorithms and their anal)sis.
Unit 3rl,inked Lists: (10 Hourr):
Singly linked lists: Representatio! io memory Algorithrns of seveml opemtions: Tlavercing, Searchitrg,
Insertion into, Deletion ftom lhked list; Linked representahon of Stack aDd Queue, Header Eodes, Doubly
linked list: operations on it and algorithmic analysis; Circular Linked Lists: all operstions thcir algorilhm!
and the compl€xity analysis.
Unit 4:Sortiug aDd Heshing: (10- Eours):
Objective and properties of different sortiDg : Selection Sort, Bubble Sort, Insertion

.S"

EEA-?04 (C) Drtr Structures
snd AlBorithms

3L:0T:0P 3 Credits 3IIrs/Week

Quick Sort, Merge Sort, Heap Sort; omparison among all the
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Unit s:Grxphi : O0- Hours):
Basic Terminologies and Representations, Graph search and traversal algorithms and complexity

analysis.Trees: Basic Tr€e Terminologies, Different q/pes of Trees: Binary Tree, Threaded Binary Tree,
Binary Search Tree, AVL Tree; Trce operations on each of the trees and their algorithms with complexity
analysis. Applications of BinaryTrces. B Tree, B+ Tree: definitioDs, algoritlms and anallsis.

Referedces
1. Algorithms, Data Struchres, and Problem Solving with C+", Illushated Edition by

Mark Allen Weiss, Addison-Wesley Publishitg Company
2. "How to Solve itby Computer", 2nd Irnpression by R.G. Dromey, Pearson Education.
3. "Fundamentals of Data Structures", Illushat€d EditioD by Ellis Horcwitz, Sartaj

Sahni, Computer Science Press.
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EEA 705 Project Stage' I

EEA 705 Project Stage-I 0Lr0T:5P 5 credits l0Hn/Week

Preambles:

1. To be able to apply sollc ofthe techriques/priaciples as per the real life neeils.
2. To carry out budget and time planning for the project.
3. To inculcate elecfonic hardware implemertation skills by leaming PCB atwork desig! using an

appropriate tool
Outcomes:

At the end of this course students will demoDstrate the ability to
. Design and validate electrical algorithms for optimum solution
. A.!al)ze the d).oamic response and the calibratiotr of few instum€ots
. Build projects as per iDdustry and society demaDds.

Guidelines:

l. To prepare the synopsys ofthe major project to be done in next semester.
2. The Project Stage-I is a team activity having 3-4 students in a team. This is electronic product desig!

work with a focus on electronic circuit design.
3. The Project Stage-I may be a complete hardware or a combination ofhardware and software.
4. The software part in Minor project should be less than 50% ofthe total work.
5. Project should cater to a small system required iD laboratory or real life.
6. lt should encompass components, devices, analog or digital ICs, micro controller with which

functional familiarity is inhoduced.
7. After interactions with couse coordhator atrd based oD compreheNive literature survey/ need

anal)sis, the studeDt shall identify the title and define the aim aDd objectives of Mino4roj€ct.
8. Student is expected to detail out sp€cifications, methodology, r€souces required, critical issues

involved in design and implem€ntation and submit the proposal within first week of the semester.

9. The student is expected to exert on d€sign, development and testing ofthe prcposed work as per the
schedule

I 0. Art work ard liyout should be made usitrg CAD based PCB simulation software.
I l. Due considerations shoutd be given for power rcqufemetrt of the system, rrecharical aspects for

enclosure and control panel design.

Yt
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(

EEA-706 Self Study/GD/Seminar

Pref,mbles:
The main objective is to improve the mass conrmunicstion and convincing/understanding skills of

students .And to give the students an opportunity to exercise their rights to express themselves. The
evaluation will be done based on their prcsentatiotr work and group discussioD
Outcom€s:
In terms of coutent, stlrdents will be able to
Presentation Skills

They will be able to make use ofvisual, audio and audio-visual material to support ther presentation, and will
be able to speak cogetrtly v/ith or v.ithout Dotes. Students will present either iD groups or as fudividuals.

Discussiol Skills

Shrdents will be able to judge when to speak and how much to say, speal clearly and audibly iu a manner
appropriate to th€ subject, ask appropriate questions, use evidence to suppoi claims, respoDd to a range of
questions, take part in meaningful discussion

Listening Skills

Students will demonstrate that they have paid close aftention to what otherc say and can respond

constuctively. Through listening attentively, they will be able to build on discussion auilfully, supponing
and connecting with other discussants. They will be able to follow academic discussions, hfer meanings that
are Dot oved, and take Eotes ftom a discussion or presetrtation.

Argumentative Skills and Critical Thinking

Students will d€velop persuasive speech, present information in a compelling, well-stucfi,ued, ard logical
sequerce, respond rcspectfully to oppositrg id€as, show depth ofktrowledge ofcomplex subjects, and develop
their ability to synthesize, evaluate and reflect oD infomation.

Questiodng

Through asking appropriate questions, studeds will demonstrate thei understanding ofdiscussions atrd spark
further discussion.

Interdisciplinary Inquiry

Students will be able to reach across diverse discipliues to apply theories, methods atrd knowledge bases ftom

EEA-706 Self
Studv/GD/S€minrr

0L:0T:lP 1 cr€dits 2Hrs/Week

6.**

multiple fields to a single question or problem.
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EngaginS with Big Questions

Students will engage v/ith impoflant questions that stimulate discussion ard debate.

Studying Major Works

Students will engage with works that are widely held to be significart in lhe field of study, while recognizing
cultuml diversity and lhc cver-changing natule ofwhat is regarded as important.
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SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING

Outcome Brsed Curricuhm for
Undergradurte Degree Cours€s in Engine€ring & Technology

Depsrtm€nt of El€ctrical Engin€erlng
Svlhbus VIII Semest€r

EEA tol Power System Dynsmics rnd Control

EEA 801 Pow€r System D),nrmics and
Control

3L:0T:0P 3 credits 3Hrs/Week

Pre.mbles:

To determine the dynamic characteristics ofpower system equipment, to recognize dynamic performance of
pow€r systems and to ilhrstrate the system stability 6nd con[ols. To analyse the Eodel representation .

Outcomes:

At the end ofthis cource, studelts will demoostrate the ability to
. Und€Etand the problem ofpower s)stem stability and its impact on the system.

. Analyse linear dynamical systems and use ofnumerical integration methoals,

. Model different power system components for the study of stability.
. Understand the methods to iErprove stability.

Unit 1: Irhoduction to Poner System Operitlous (4 hours)

Introduction to power system stability. Power Syst€m Operations and Control. Stability problems in Power
System. Impact on Power S,$em Operations and control.

Unit 2 : Anslysis of Lh€rI Dynamicrl Systom ond NuEericrl Melhodr (6 ho[rr)

Analysis of dynamical System, Concept of Equilibrium, Small and Large Disturbance Stability. Modal
Analysis of Linear System, Analysis using Numericel lntegration Techniques, Issues in Modelidg: Slow and

Fast Transients, Stiff S,.stem

UDit 3 : Mod€ling ofSytchrotrous Mf,chines xnd Assocht€d Controllert (12 hourr)

Modeling of s)mchroDous machine: Physical Characteristics. Rotor position deperdent model. DQ
Transformation. Model with Stardard Pammeters. steady State Analysis of Synchronous Machin€. Short
Circuit Transient Analysis of a Synchronous Machine. Synchronization of SynchroDous Machioe to an Infinit€
Bus. Modeling of Excitation and Priine Movet Systems. Physical Characteristics and Models. ExcitatioD
System Control. Automatic Voltage Regulator. Prime Mover CoDfrol S)stems. Speed Govemo$.

Utrit 4 : Modeling ofother Power System Componotrts (10 hourr)

Modeling of Loads. Load Models - induction machine model, HVDC 4nd FACTS conholleB, Wind Energy
Systems.

Utrit 5 | Stability Anrlysis (10 hours) Angulsr strblllty xnelysis ir Sitrgle Mschhe Inli-Dite Bu3 Syrtem.

Angula, Stability in multi- machine s)5tems htra- plant, Local ad Inter-area modes. Frequency Stability:
Centre of Inertia MotioD. Load Sharing: Govemor droop. Single Machine lrad Bus System: Voltege

Stability. Introduction !o Torsional Oscillations and the SSR phenomenon. Stability Anallsis Tools: TnnsieDt

Stability Progarns, Small SigDal Analysis Pro
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E;hr;ain!-
Stabilizers).Operational Measues-Preventive Contol. Emergency Cotrtrol.

Referencesl

l. K.R. Padiy.r, " Power System D)namics, Stability and Control", B. S. Publications,2oo2.

2. P. Kundur, " Power System Stability and Codrol", McGraw Hill,l995.

3. P. Sauer and M. A. Pai, " Power System Dynamics and Stability'' , Prentice Ha11,1997.

EEA EO1 Power System Dynemics and
Control

0L:0T:1P 1 credits 2Hrs/Wcek

List oftrxperimcnbi

l. To develop a program in Matlab for infomation of Y-bus matix for N bus slstem.
2. Load flow solution for 3-bus system using Gauss- Seidel, NewtoD RaphsoD at1d FDLF

methods up to 3 iteration.
3. lrad flow solutioD for IEEE 6-bus and 30-bus system in Matlab usi!8 N€wton Raphson method.
4. Assessment oftransient stability ofa single machine slstem.
5. Effect ofcompensation on voltage profile ofIEEE 6-bus system.
6. Study ofany software tools (PSCAD,EDSA, Mi POWER, ETAP etc)
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SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING

Outcode Brsed Curriculum for
Undergradurte D€gr€e Cours€s in Engin€€ring & Technology

Departm€nt of Electricrl Engineering
Svllsbus VIII Scmester

EEA-802 (A) Getr€ralized
Theory of
El€ctrical
Mrchines

3L:0T;0P 3 credits 3HrYWeek

Progrrm Elective - V
EEA-802 (A) Gereralized Theory off,lectricrl Machines

Preambles:
To introduce the concepts ofid€al synchronous machines and poly-phase induction machines.
. Applications which will be utilized in the electrical machines with its performadce atrd theory ofopemtion.
. Study of special machines.

Outcom$i
After the completion ofthe course, the students will be able tot
. Express the revolving field and reference fiame theory.
. Develop oathematical model of tbree-phase AC machines and pammeters in differeDt refercnce ftame.
. Simulate the transient performance ofthree-phase ac machines in difrercnt referenc€ 6:ames.
. Investigate the transient performance of different DC machines.
. S€lect special purpose small machines for differe[t applicatioDs.

Utrit I Genenlized Theory: Conversions, basic two pole machi.es, transformer with movable secondary,
transformer voltaSe and speed voltage, Kron's primitive machine , snalysis ofelecfical machines, voltage aDd
torque equation.

Unit II Linear Tronsformotions: Invariance of power, transformations Aom displaced brush axis, three
phases to two phale, rotating axes to stationEry axes, ftansformed impedance matrix, torque calculations.

Uuit III DC MichiDes: Generalized representatiotr, getremtor aDd motor opemtiotr, operatiotr with displaced
brushes, steady state aDd fansient arulysis, sudden short circuit, suddetr applicatiod of inertia load ,electric
braking ofdc motoN.

Unit ry Synchrotrous Mrchineli Generalized representation, equivalent circuit, steady state analysis,
transient analysis , phasor diagrams, elecfomechaDical transients.

UDit V Special Mrchines: Generalized rE)resentatiotr, steady state analysis ofreluctance motor, brushless dc
motor, variable reluctance motor & single phase series motor.

References:

1.

2.
3.
4.

B.Adkins & R.G.Harl€y, The General theory ofAC Machines-
P.S.Bhimbr4 Generalised theory of Eleckical n/c
White & Woodson, Electro Mechanical Energy ConveBion.

)ry{}\9/*v,t.:'l!
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D. P. Kothari,B. S. Umre, "Laboratory Machines", lK lntemational New Delhi.
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(

Ef,A-802 (B) HVDC Trrnsmission Systems

Prexmbles:
To inhoduce students with the conc€pt oflfVDC Transmissio[ system. To familiarize the students with
the HLDC converters ard their control system. To expose the students to the harmonics and faults oocur in
the system and their prcventio[

Outcomes:
At the end of this course, students will demonstrate the ability to

. Understand the advantages ofdc transmission over ac transmission.

. Understand the operation of Line Commutated Converters and Voltage Source
Converters.

. Understand ttre control strategies used in HVDC hansmission system.

. Understand the improvement ofpower system stlbility using an HVdc system.

Unit liDc Trrnsmissiotr Techtrology (6 hours)
Comparison of AC and dc Transmission (Economics, Techdcal Performance and Reliability).
Application of DC Trallsmission. Tlpes of HVdc Systems. Components of a HVdc system. Line
Corunutated Converter ard Voltage Source Cotrverter based systems.

Unit 2! AnalFis ofLine Commutated and Voltoge Source Convert€ru (10 houB)
Line Commutatod Convertea (LCCS): Six pulse converter, Analysis neglecting commutation overlap,
harmonics, Twelve Pulse Converters. lnverter Operation. Effect of Cornmutation Overlap
Expressions for avelage dc voltage, AC current and rcactive power absorbed by the coDverte$. Effect
of Commutation Failure, Misfue and Curent Extinction in LCC liDks. Voltage Source Converten
(VSCS): Two and TheeJevel VSCS. PWM sc[emes: Selective Harmo[ic Elimination, Sinusoidal Pulse
Width Modulation. Analysis of a six puls€ coDverter. EquatioDs in the rotatitrg fiarne. Real and
Reactive power control using a VSC.

Unit 3: Control of Irydc Corverters: (10 hours)
Principles of Link Corlhol in a LCCHVdo s]stem. Contol Hie$rchy, Firing Angle Conhols - Phale-
Locked Loop, Current and Extinction Angle Confiol, Starting and Stopping of a Link. Higher level
Controllers Power control, Frequency Control, Stability Contlollers. Reactive Powet Control.
Principles of Link Control in a VSC tMc system: Power flow and dc Voltage Contlol. Reactive
Power ControyAc voltage regulation.

Unit 4: CompoD€Dts ofl{Vdc swtems: (6 hours)
Smoothing Reactors, Reactive Powfi Sources and Filters in
Effecb. lnsulators, Transient Over-voltages. dc line faults in

LCC }rydc systems DC line: Corosa
LCC systems. dc line faults itr VSC

EEA-Eo2 (B) HvDC
Transmission

Systems

3L:0T:0P 3 credits 3Hrs/Week

'@:
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{

Unit 5 :Stabilify Enhatrcement using HVdc Control (10 hours)
Basic Concepts: Power Syst€m Angular, Voltage and Frequency Stability. Power Modulation: basic

principles synchronous and asynchronous links. Voltage Stability Problem in AC/dc systems. MTdc
Links MultiTerminal ard Multi-Infeed Systems. Series and Parallel MTdc s,stems usilg LCCS.
MTdc systems using VSCS. Modem Trends in lrydcTechrology. Introduction to Modular Multi-level
Converters,
Refer€nces:

I. K. R. Padiyar, "H\aDC Power Transmission Systems", New Ag€ Intemational Publishers, 201 l.
2. J. Arillaga, "High Voltage Direct Current Transmission", Peter Percg nus Ltd., 1983.
3. E. W. Kimbark,'Direct CurIeDt TraDsmission", Vol.t, Wiley-loterscience, 1971.

EEA-802 (C) Advrnced Electric Drives

EEA-Eo2 (C) Advonced
Electric Drives

3L:0T:0P 3 credits 3Hrs,4 eek

Prcambles:
To give unified fieatment of advance elechical drive systems with power €lectronic converters, including the

mechanical parts, electrical machines, and power converters and conEol.
Outcomes:
At the end ofthis course, students will demonstrate the ability to
1 . UDderstand the operation of power electroric converters and their controlstategies.

2. Unde$tand the vector coDtrol strategies for ac motordrives 3. Undemt nd the implementatiotr ofthe contol
strategies using digitalsignal processors.

Udit l: Power Converters for AC d ves (10 hours)
PWM control of inverter, selected hamonic elimillation, space vector modulation, curent cotrtrol ofVSL
three level inverter, DiffereDt topologies, SVM for 3 level inverter, Diode rectifi€r with boost chopper, PWM
converter as line side rectifier, crmeDt f€d inverters with self-commutated d€vices. Conhol ofCSI, H bridge as

a 4-Qdrive.

Unil 2: Induction motor drives (10 houru)

Different hansformations and rcfereDc€ frame theory, modeling of induction rnachircs, voltage fed invert€r

control-v/f control, vector control, ahrect torque and flux control(DTc).

UDit 3: Syncbronous motor drives (6 houri)
Modeling of synchronous machires, op€n loop v/fcontol, vector coDtrol, direct torque control, CSI fed

slmchroDous motor dtives,

Unit 4: Permancnt magoet motor drives (6 houru)
Introduction to various PM motors, BLDC confi guration, comparison, block diagrams,

*kGn
*#v

Spe€d and torque control in BLDC aDd
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Unit 5: Switched reluctance motor drives (10 hours)
Evolution ofswitched reluctance motors, various topologi€s for SRM drives, comparisoo, Closed loop speed

and torque control ofSRM. DSP bas€d motion control (6hou6) Use ofDSPs in motion confol, various DSPS

available, realization olsome basic blocks in DSP for implementation ofDSP based motioncontrol.

References:
l. B. K. Bose, "Modem Power Elecfronics and AC Ddves", PearsoD Education, Asia,2003.
2. P. C. KEuse, O. WaslDczuk and S. D. Sudhoff, "Anal)sis ofElectric Machhery aDd Drive Systems", Jolm
Wiley & Sons,2ol3.

3. H. A. Taliyat and S. G. Campbell, "DSP based Electromechaoical Motion Contlol", CRC press,2003.

4. R. Krishnan, "Permanent Magnet Synchronous and Brushless DC motor Drives", CRC Press,2009.
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Open Core Elective-Iv

EEA E03(A) Cyb€r Lew ,rd Ethics
EEA 803(A) Cyber Law rnd Ethics 3 Lio T:0 P 3 credits 3Hrs/Week

Preambles:
Understanding the Real Approach, Cyber Ethics, Cyber Juisdiction, Cyber Laws ofother rules.
Outcomes:

Stud€nts identii, and anallze statutory, regulatory, coDstitutional, and organizational ldyr that affect the
infomation technology professional.Students locate and apply caso low and cornmon ,at, to
curent /egal dilemmas in the technology field.

UNIT I History oflnformstior Systems atrd its Importroce, (10 hErs)
basics, Changing Natue oflnfomation Systems, Ne€d ofDistributed lnformation Slstems, Role oflntemet
and Web S€rvices, Informatioo System Tkeats aDd attacks, Classification ofTkeats atrd Assessing Damages
Secudty i, Mobile and Wireless Computing- Security Challenges in Mobile Devices, authentication Seryice
Security, Securiry Implication for organizations, Laptops Security Basic Principles oflnformation Secudty,
Confidentiality, Integdty Availability and other terms in Infomation Security, Information Classification and
their Roles.

UNIT II Security Threats to E Commerce, (10 bllrs)
Virtual Organization, Business TIa sactions olr Web, E Govemance and EDI, Concepts in Elechonics

payment systems, E Cash, CredivDebit Cards. Physical Security- Needs, Disaster and Conhols, Basic Tenets
ofPhysical Security and Physical EDtry Contols, Access CoDhol- Biometrics, FactoN in Biometrics Systems,
Benefits, Criteria for selection ofbiometrics, Design Issues in Biometric Slstems, Interop€rability Issues,
Economic and Social Aspects, L€gal Challenges

UNIT III Model ofCryptogrrpbic Systems, (6 hHrs)

Issues in Docurnents Security, System ofKels, Public Key Cryptogapby, Digital Signature, Requirement of
Digital Signature System, Finger Prints, Firewalls, Desi$ and knpleme ation Issues, Policies Network

Udit Mecurity- (6 bHrs)
Basic Concepts, Dimensions, P€rimeter for Network Protection, Network Attacks, Need of lntrusion
MoDitodng ard Detection, Inhusion Detection Virtual Private Networkr- Need, Use of Tunneling v/itl \.PN,
Authentication Mechanisms, Types of \ryNs and their Usage, Security Concems iD vPN

UNIT V Security metrics- (10 hHrs)
ClassificatioD and their benefits Information Security & Law, IPR, Patent Law, Copyright Law, Legal Issues
in Data mlning Security, Building Secuity into Software Life Cycle Ethics- Ethical Issues, [ssues in Data and

ew of Cyber CrimesSoftware Privacy Cyber Cdme Types &

(
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Refer€nces:
l. Godbole,- Information Systems Securityl, Wille
2. Merkov, Breithaupt, - Information Securityl, Pearson Education
3. Yadav, 

-Foundations 
of lnfomation Technologyl, New Ago, Delhi 4. Schou, Shoemaket - loformation

Assurance for the Enterpris€|, Tata Mccraw Hill
5. Sood,-Cyber Laws Simplifiedl, Mc Graw Hill
6. Fumell, 

-Computer 
Ins€curityl, Spriryer 7. IT,Act 2000
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SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AIID MEDICAI SCIENCES
SCHOOL OF ENGI}IEERING

Outcome Brs€d Curriculum for
Undergrrduete Degree Courses ir llngineering & Techtrology
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Sylhbus VIII Semest€r

EEA-803 @) Project Management

EI]A-803 (B) Project
Mtnagement

3Li0T;0P 3 .r€dits 3Hrs/Week

Preambles:

To make them Lrnderstand the concepts ofProject Management for plaruling to execution of projects.
To make them understand the feasibility analysis in Project Management and network analysis tools
for cost and time estimation.
To enable them to compr€hend thc fundamentals of Contract Adrrinistlation, Costing atrd Budgetilg.
Make them capable to analyze, apply and appreciate contemporary project management tools and
methodologies in Indian context.

Outcomes:
On completion ofthis course, the students will be able to:

l. UnderctaDd project chamcteristics and vadous stages ofa project.
2. UndeNtand the conceptual clarity about project organization and feasibility analyses - Market,

Technical, Fmanctal and Economic.
3. Analfze th€ leaming and understatrd techdques for Project plafiring, scheduling and Execution

Con[ol.
4. Apply the risk management plan and analyse the role of stakeholders.
5. Understand the coDtract management, Project Procueme.t, Service level Agreements and

productivity.

Unit 1 Concepts of Project Managemont:(6Hrs) Meaning, definition aDd chmacteristics of a project,
technical and socio-cultural dinensions, Foject life cycle phases, project plarming, graphic presentation, work
breakdown structure, manageable tasks, size of n€twork, blow down IrIW, identity and logic dummy activity,
FulkeNon rule for numbering NW, time-scaled NW

Utrit-2 M anrlFis (6Hrs): PERT networh mean time and variances, probability to complete PERT project
in specified time, CPM netwo*, Event Occurrence Tirne (EOD, activity start/ finish times, forward and
reverce path calculations, concept and calculation offloats, resource allocation and critical-chai!.

Unit-3 Project Duration And Cotrtrol (loHrs): knportance aDd options to accelerate project completion,
timecost ftadeoff, fixed variable and total costs, use of floats and cost optimizatioD, project performarce
measures, project monitoring iDfo and repons, project control process, Gant chan aDd coohol chart, cost-
schedule S-graph, planned cost of work schedule (PV), budgeted/ eamed cost of work completed (EV) ald
actual cost ofwork completed (AC), schedule and cost variances (SV, CD forecasting final project costs.

Udit-4 Project Orgatrization, Cultur€ ADd Leaderehlp(l0Hrs): Projects within tunctional orgadzation,
dedicated projec/ task-force teams, staff, matrix atrd network organization, choosing applopriate project
organization, Organization cultute, t€n characteristics, cullral dimensions supportive to projects, social

1.

3.
4.
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SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERING

Outcome Bss€d Curriculum for
Undergreduate Degrec Courses in Engineering & Technolos/

Department of Electricel Engireering
Svhbus VIII Semester

project teams, five stage team development model, sha
teams, project stakeholders, concept of project partnering.

Utrit-s Strategic PhnDiDg aDd ProJoct Apprrls.l(10llrs): Capital allocation key criteria, Porters
competitive strategy model, BCC matdx, SEategic Position Action Evaluation (SPACE), time value of
money, cash flows, payback period, IRR, cost of capital, NPV, social cost benefit analysis, UNIDO approach,
project risks and financing.

Referencesl

l. Prasana Chandra: Projects: planning Implementation conhol, TMH.
2. Gray Clifford F And Larson EW, Project The managerial Process, TMH
3. Panneerselven and Serthil kumar, Project management, PHI

( 4. Burk€ , Proj€ct Management-PlaDning and control tecbnic8, Wiley lndia
5. Kamaraju R, Essentials ofProject Management, PHI Leaming
6. Jack R. Meiedith, Project Management: a manag€.ial approach, Wiley.
7. Choudhary ,Project Management, TMH
8. Srinath LS, PERT And CPM Principles ard Appl, East West Press
9. Richman L, Project ManagemeDt: Step By Step, PHI Iraming
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SRI SATYA SAI I'NIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES
SCHOOL OF ENGINEERJNC

Outcome Based Curriculum for
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DepsrtmeDt oI Elcctrical Etrgineeritrg
Svlhbus VIII Semester

EEA{03 (C) Big data Analysis

EEA-r03 (C) Big date Anslysis 31,:0T:0P 3 credits 3Hrs/week

Prcambles :
. Understand the Big Data Platform and its Use cases
. Prcvido an overview ofApache Hadoop
. Provide HDFS Concepts ad Interfaci[g wifi HDFS

. Und€Btand Map Reduce Jobs

. Provide hands on Hodoop Eco System

. Apply allal),tics oD Structure4 Unstructured Data,

' Exposure to Data Anal,,tics ri.ith R.

Outcomes:
The students will be able to:
. Identiry Big Data and its Business Implications.
. List the compoDeDts ofHadoop aod Hadoop Eco-System
. Access and Process Data oII Distdbuted File System
. MaDage Job Execution i, Hadoop EnviroDmeflt
. Develop Big Data Solutions using Hadoop Eco System

. Analyze Infosphere Biglnsights Big Data Recommendations,

UNIT I : Introduction To Big Dat! Atrd Hrdoop (8 Hrs)
TWes ofDigital Data, Intuoduction to Big Dats, Big Data Analltics, History ofHadoop, Apache Hadoop,
Analysing Data with Unix tools, Atral)sing Data with Hadoop, Hadoop Streaming, Hadoop Echo System,
IBM Big Data Srategy, Introduction to Irfosphere Biglnsights and Big Sheets.

UNIT II I HDFS (Hrdoop Diitributed File System) (4 Hrs)

The Desigl ofHDFS, HDFS Concepts, Command Line Interface, Hadoop file systeE interfaces, Data flow,
Data Ingest with Flume and Scoop and Hadoop archives, Hadoop VO: Compression, Seri.lization, Avro and

File-Based Data structures.

UNIT III :Map Aratomy (10 Hrs)
Map Reduce Anatomy of a Map Reduce Job , Shuffle and Sort, Task Execution,
Map Reduce Types and Formats, Map Reduce

.,rP?'
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SRI SATYA SAI I}IIVERSITY OF TI]CHNOLOGY AI\D MEDICAL SCIENCES
SCHOOL OF ENGINEERING

Outcome Based Curriculum for
Undergndurte Degre€ Courses in Engireeritrg & Technolo$/

Depertment of Electrical Engitre€ritrg
Svllabus VIII S€m€ster

(

Unit fV: Hadoop Eco SyrteE Pig (r0 Hrs)
: Introduction to PIC, Execution Modes ofPig, ComparisoD ofPig with Databases, Gnmt, Pig Latin, User
Defined Functions, Data ProcessiDg operators. Hive : Hive Stell, Hive Seflices, Hive Metastore, ComparisoD
with Tnditional Databases, HiveQL, Tables, Querying Data and Us€r Defined Functions. Ilbase : HBasics,
Concepts, Clients, Example, Hbase Versus RDBMS. Big SQL : IDtroduction

UNIT V: D.ta Analltics with R Mxchir€ Learling : (10 Hrr)
lntroduction, Supervised [,€aming, Unsupervised Leami]lg, Collaborative FilteriDg. Big Data Aml)tics with
BigR.

References:
l. Tom White " Hadoop: The Defrnitive Guide" Third Edit on, O'reily Media,2012.
2. Seema Acharya, Subhasioi Chellappan, "Big Data Analytics" wiley2015.
3. Michael Berthol4 David J. Hand, "Intelligent Data Analysis", Springer,2007.
4. Jay Liebowitz, "Bi8 Data and Business Atralyics" Auerbach Publications, CRC press (2013)

5. Tom Plunkett, Mark Homick, "Using R to Udock the Value ofBig Data: Big Data Analltics with
Oracle R Enteryrise and Omcle R Connector for Hadoop", Mccraw-Hilyosbome Media (2013),

Oracle press.

6. Anand Rajaraman aDd Jef rey David Ulman, "Minitrg of Massive Datasets", Cambridge Udversity
Press,20l2.

7. Bill Franks, "Taming lhe Big Data Tidal Wave: Finding Opportunities in Huge Data Sheams with
Advanced Analytics", John Wiley & sons, 2012. . Glen J. Myat, "Making Sense ofData", John Wiley
& Sons, 2007

8. Pete warden, "Big Data Glossary", O'Reily,20l l.
9. Michael Mineli, Michele Charnben, Ambiga DhiBj, "Big Data, Big Atral,'tics: EmergiDg Business

Intellig€nce and Analytic Tr€nds for Todays Businesses", Wiley Publications, 2013.

| 0. Arvindsathi, "BigDataAnalr4icsi Disruptive Technologies for Changing the Game", MC Press, 2012

11. Paul Zikopoulos ,Dirk DeRoos , Kdshnan Parasuraman , Thomas Deutsch , James Ciles , David
Corigan , "Hamess the Power ofBig Data The IBM Big Data Platform ", Tata Mccraw Hill
Publications,2012.
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I

EEA 804 Project Stage-II

EEA tO4 Project Stsgs.II 0L:0T:8P 8 credits 16Hrs/We€k

Presmbles:
The object of Project Stagell is to enable the student !o extend further the investigative study taken up under

EC Pl, either fully theoreticaypmctical or involvitrg both theoretical aDd practical work.
Outcomes:
At the end of this course studerts will demonstrate the ability to

. Desi$ and validate real lif€ industrial bas€d proj€cts

. Analyze the dynamic response and the calibration offew iDstruments

. Leam about various measruement devices, their characteristics, their operation and theilimitations

. ulderstand statistical data analysis

. Understand computerized data acquisition.

. Conceive a problem statement either from rigorous literahrre survey or fiom the requirements raised
from need analysis-

. Design, implement and test the Fototype/algorithm in order to solve the conceived problem.

. Able to write comprehensive report on major project work.

Under the guidance ofa Supervisor from the Departrnent alon€ orjointly with a Supewisor drawa ftonr R&D
laboratory/Industry. This is expected to provide a good fainiDg for the student(s) in R&D work and technical

leadership. The assigunent to normally ioclude:
l. In depth study ofthe topic assigned in the light of the Report prepared unde! EEPI;
2. Review and finalization ofthe ApFoach to the Problem relatiDg to the assiFed topic;

3. Preparitrg aD Action Plan for conducting the investigatioq including team work;
4. Detailed Anallsi$Modelling/Simulation/Design/Problem Solving/Experiment as needed;

5. Final development ofproducrprocess, testing, results, conclusions and futule directions;
6. Preparing a paper for Confererce presentationPublication in Joumals, ifpossible;
7. Preparing a Dissertation in the standard format for being evaluated by th€ Depatment.
8. Final Seminar Presentation befor€ a Deparhlleotal Committ€e.
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Sri Satya Sai [tniver.sitv ofTechnology & Medical Sciences, Sehore (M.p.)

Schcme of Examination

Third Semester -M.Tech. (power Electronics)

(

L: Lecture- T: Tutorial- p: practical

Elective-I (MEPE- 301)

'. .lJ{, \,1,,,,\Jr l.(Lrll.riL \i,r.Lrlcrr
MEPE-3o1 (B) Micro-Controllerc Based power Electrdnics
MEPE-301 (C) Anificial Intelligence & Machine Leaming

Elective-Il (MEPE - 302)

\rrnl-.3n-1 AtFHV \C rnd DC trnn.mission
MEPE-302 (B) Energy Efficient Electrical svstems
MEPE-301 (C) Economics ofReEulation and Resrrucruring of

C\,2

($v/d

s.No J suhjcd..de-f--Subj( Nafu
(Theory sloo

Slot)

100

t. 1'

tind

nl- )
Quiz

End

td.t

/Qui

l MEPE.3OI Elective- | I .l 70 20 l0
2 MEPE.]02 Elective- II I .l 70 20 IO t00
.1. MEPE.]O] .l 1 100 t0,r
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u t20 lr0 200
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Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.P.)

Artificial Intelligence & Machine Learning
NtUPS/MEPE - 301(C)

Unit I Introduction: Al problems, foundation olAl and history ofAI intelligent agents: Agents

and Environments, the concept of rationality, the nature of environments, structure of agents,

problem solving agents, problem formulatio0.

I'rit II serrching: Scllrchirr! fof.iolLrtion.. uniformcd setrch strategies Breadth first search,

depth Ilrst Search. Search with partial inlormation (Heuristic search) Greedy best l'irst search, A*
search Game Playing: Advcrsial search, Cames, minimax, algorithm, optimal decisions in
multiplayer games, Alpha-Beta pruning, Evaluation functions, cutting ofsearch.

Unit III Introduction: Introduction to Machine Learning: Introduction. Different types of
learning, Hypothesis space and inductive bias, Evaluation. Training and test sets, cross validation,
ar rr!,\t.,1'.)\cr ,llllnS. uudcr llllllS. lliri lnd Vlri.ttlcc.
Linear Regression: Introduction, Linear regression, Simple and Multiple Linear regression.

Polynomial regression, evaluating regression fit.

Unit lV Decision tree learning: lntroduction, Decision tree representation, appropriate problems

for decision tree learning, the basic decision tree algorithm, hypothesis space search in decision

tree leaming, inductive bias in decision tree learning, issues in decision tree leaming, Python

..: .,.,:,,rr l)e. isiLrrr Ircr.

Unit V Inslance based Learnirg: K nearest neighbor, the Curce of Dimensionality, Feature

Selection: forward search, backward search, univariate, multivariate feature selection approach,

Feature reduction (Principal Component Analysis) , P)4hon exercise on kNN and PCA.

Recommender System: Content based system, Collaborative filtering based.

References:
l. Machine Learning. Tom Mitchell. First Edition, McGrarv- Hill, 1997.

2. Alpaydin, Ethem. lntroduction to machine Iearning. MIT press, 2020.

3. Artiticial lntelligence - A Modem Approach. Second Edition, Stuart Russel, Peter Norvig,
PHI/ Pearson Education.
Artificial Intelligence. Kevin Knight. Elaine Rich, B. Shivashankar Nair, 3.d Edition,2008
Arlillcial Neural Nelworks ll- YiSna Narayana, PHI.
Artificial Intelligence, 2nd Edition, E.Rich and K.KniSht (TMH).
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Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Economics of Rergulation and Restructuring of Energy Industries

MtrPSA4EPE _ 302(C)

Coulse Preamble:

. To impart knowledge on the energy seclor restrucluring, policy and regulatory aspects.

. To provide undentanding of regulatory and legal framework for network industries.

L 0urs( Oul.0nrri:

Lcarning of Economic Refbrms and Sectoral Restrucluring, public policy for operatio4 development and
management of Power Systems

re8ulation: Quality ofsupply and servicq Standards of
considemlions-

by utility, Environmental and social

t ,il I : Ii(,,r(,nrir lleri)r,,s a,'d scctomr Restructuring: Rationare and Mechanisms ofrhe Economic
Relbr, Proccss Liberarizalion, privatizarion, and Grobalizalion. Restructuring of Infrastructure sectors.
Public Policy and Covernance: Cood Covemance, Social Development and S;cial Accountability. post-
Refonn Policy-Making and Governance in Monopoly Sectors: Restructuring, New Independenr Regulatory
Agencies and other Governance Arrangements, New policies in these Sectirs.

IrrtilI:P"blicpoliclforoperntion,(lcyolopmentandmrnagcmentofpowerSystems:Hydropolicy,
Wind Policy, Solar EnerSy policy, Distribured Generation policy, Renewable generation policy. public
policy oplions in the International perspective.

Unit 3 : Environmetrt: The policy debatej Regulation and incentive for restricting emissions and other
impacts' other policy toors for environmentar enhancement, Fuer labelring and poier content rabeling,
Vahration ofenvironmental factors. Electriciry generation and climale charige agreemenS, Environmental
acls, PAT, Carbon Credits. Energy conservation, audit and accounting: Eneiry Conservation, Enerry
Accounting, Energy Audiling. Aims and approaches ofauditinB, types olenerg;audit, energy indices in
residential, commercial and industrial sector.

Unit 4 i R€gulation of o€twork ind ustries: Liberalization, competition, regulation, the role ofregulators,
regulatot/market/user interaction in network industries; interconnection an;costing of network services.

'r!crn(ity 
regurario,i inuoduc!io,, nare-oi_rerunr reguration, price cap regulation, rivenue cap reguration,

Revenue Reconciliation, Performance based mtemaking, Rale structure. piwer system regulation in India:
Slakeholders in the power sector, Role of regulation and evolution of regulatory commissions in India,

lll.::.Il :11I. :r.conomic 
resutarion, Regutatory process in India.-Non irice issues in etectricity

1##:$
*{1$l}r'20""



(

5.i Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Unit 5 : Legal framework for power sector in India: Historical development and existing acts,
regulations, laws pertaining to opemtion, management, and development of electrical power systems,
Salient features ofElectricily act 2003, Various guideljnes and developments under this act.

Refercoces:

. Loi Lei l,ai, "Power Syslem Restrucluring and DereBulalion,,, John Wiley & Sons Ltd.

. Ross R. McKitrick, "Economic evaluation ofEnvironmental policjes,,.

. Pieter Glasbergen, "Environmental policy in an inlernational Context: perspectives,, The Open
University.

. I): rl' N.rt \)lLl Irrflst poli(1. \nt \x\o! Go\t 01'tnJia. Avail: hIo://niti.qov.ir/writereaddata
/illes,'new initiatives^EPlD 27.06.20 I 7.pdf

. The Eiectricity Act 2003, Covr oflndia. Avai: hto://www.cercind.qov.irlAc.withamendment.pdf.

. Ener$/ Conservatiofl Act 2001, Go,, of India. Avail: http://powermin.nic.in/siteydefault/files/
uploads/ecact200 l.pdf

.'. l' \l,hi .l.rl. ll,ntiB,)oko,)I]rJrf,, \uJjlalld fn!irorlllent Managenrent.,, TERI.
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(Minutes oft$e Board ofStudies Committee Meeting)
School OfEngineering

Department of Electrical Engineering

(M,Tech power Electronics)
Minutes ofBoard ofstudies Cornmittee Meeting Dated : 05,6.201g

The Board of Stud ies Com m ittee Meerin p
ndr,*,rs ,,",ulrr,, *"r" 0,r.r,."""" 

*t 
"'a 

in the room ofHoD (EE) at 1:30 pM on 0s.6.2018.

1. prof Sourav Namdev

2. Mr. Ajay (umar

3. Mr. Nupurrejurikar

4. Ms. Atka Thakur

5. Ms. NidhiShar.na

6. Dr. N.p patidar (ExrernalAcademic Expert)
7. Mx Amit Raie (External Industry Expelt]

;[:1ffi"T,",i"i:il1,"j:Hi::f :ixltH:?,:i:ffi il:,?;;*t*# ;[:n#::: lJ":T;;l'oAgeflda 1. Approval ofp[-3"] semester Schr

Discusstor (rf any, : The .r"r* o"ro .L""1,r0"t'"1"1, ,tJ;;' "*"t"t',
1. The lDtemal members of the Co

. prepared as percur**0.,",ii" lL]lii]ffi',.j:jl] * scheme and svrrabus shourd bez. the Extemal members (Academl

. ll:,:'l:!1":"J:;'r,i*; :ffit:rfl:Tfussested ror Ardncrar IntemseDce & Machhe
r. rne lxtemal members (lndustrv

should be added asan elective. '' Expen) suggested for eDers/ econoEtlcs based subrects

Resolutiotr of the Dlscussion:

On the basis of discussion the following amendmerits were made:
r SrJr r/!.,n! sytjJtrus \v-b pr ej,.,r Ld JiL' IL.*::::' ::::il;:;'"; ;:#,;:''.'#;;;'j;; ustries.

Restructuring of Ener; ,rr*",". i"""i"", homics of and

Final Resolution of the Discussioni

a S6'rtr'

Subiects.

t,f



With th..hove anren.tmenrs rhe S.heme and I

rhe chairman rhanks th" -","0".. ,". ,""."11]'.;'*J".;'"',;::::"_:"*.,*s 
3'd semester

Signature of Alt member.

1. Prof Sourav
2. Mr.AiayKumar lA .,

-. lilr. Nupur lej uri

4. Ms. Alka Thakur

s. Ms. Nidhisharn,a yrlil/fr-
6. Dr. N.p. prridar {Exr"rn"Ti[a"ri. r*p.rt; ]0.7. Mr. Amft Rrje (externat rndustry Expertft.L

D
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(Minutes ofthe Board ofStudies Committee Meeting)
School Of Engineering

Department of Electrical Engineering

(M.Tech Electricat power System)
Mjnutes ofBoard ofstudies Committee Meeting Dated: 05.6.2018

ff;#;i:ll*,;:l|ffi "",,nr*"" n",, in the room of HoD (EE) at 1:30 pM on 0s.6,2018.

1, prof SouravNamdev

2. Mr. Ajay (umar

3. Mr. Nupurrejurikar

4. Ms. Alka Thakur

5. Ms. Nidhi Sharma

6. Dr. N.p. patidar 
[External Acadehic Expert)

Z Mr. AmitRaje (Externat Industry Experr)

The Chairman of Board ofstudies Commiftr
ror prosr.ess or dre depar;;#;ffi :,tii""i":l:ffi fi:#"T:.,fr.1:l: ;,'j:f.:J::: :lffj::,,"
Agenda 1. Approvalof Eps-3rdsemester Scheme and Syilabus (elecHcal p"*"";;
Discusslotr (lfany): The following points were discussed in length.:

Thr I tljrndl nr€lllbers ot the CoDrmitree Iprepared as percurrent*-,- r" ,-,,.-.-., liqgested 
that the scheme and syliabus shoutd be- 

prepdred ds per current demand rn ind,stry a;";;;;;:;2. T,)r F"i..--' -.^--.
hli:T,*:"fi1,"J" Il::i"[,:,:{ri! ":sested ror Aftincia, rnte,,isence & MachineLeaming based subjects *rr" 

" "*,,I1.'", 
",ffiilit 

*:m".]1"T"*"^ t"o'""r t:.r""iliiffi ,o,.n""o, u"ono*,""should be added asan elective.

Resolution of the Discussion:

On the basis ofdiscussion rhe following amend

r. Scheme and SyllabLrs w.rs prepJred ds Derz. tne Artificial tnte igence & tr{e;hi/

1#s
,3$F'd'

ustries.
mics of Regulation andRestructuring of Energ-y ,narr,r,". i"l

Subjects.

(.i

subi€cts



Final Resolution of the Discussion:

With theabove amendments the Scheme and Syllabus was approved for forthcoming 3rd semester
The Chairman thanks the members forpeaceful conduction ofmeeting.

Signature ofAll members (tncludi

1. Prof Sourav Namdev

2. Mr. AJay Kumar

3 Mr NLrpur lejurjkar
4. Ms. Alka Thakur

5. Ms. Nidhi Sharma

6. Dr. N.P. paridar (External Academic Experr)f_ /9p./

(

u. ur. \.r. rauoir (ExrernatAcadFmir Expert)a Jv)+7. Mr.AmitRrje tExlernat tndusrry ExperL)\f/ 
,
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Sri Satya Sai University of Technology & Medical Sciences,
Sehore (M.P.J
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M EPS - 30 I (A) Power Controller,
MEPS - 301(B) Special Machines
MEPS - 301(C) Artificial Intelligence & Machine Leaming

MFPS - 302(A) Power Svsrem lnsrrumentation
ivltl,S - 302(B) Advanced Electrical Ddves

Scheme of Examination

Thrd Se14silcr M.Tech. (Electric

L: Lecture- T: Tutorial- P: Practical

',*rffi***w.e.f 2018

s.Nu 
I 

subjecr code 
lsubiecrName

Credit Nlaximum marks

(Theory Slot)
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L T

End

Sem.

Exa

Test

(r*
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8Ilm

Qtiiz

End
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assig

ntlQ
ti

l MEPS-301 Elective I I :l 7A 20 l0 I00
2. N,tEPS-102 Elective 2 l :l 10 20 IO 100

\il 'S l(r' Srnrlri, .l l t00 100
.1. l\tEPs-10.1 3 8 120 80 200

Total 6 1 tl 20 1.10 40 20 120 180 500
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MEPS - 302(C) Economi.sJof Regulalion and Resrrucluring of
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Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Artificial Intelligence & Machine Learning
MEPSnUEPE _ 30r(c)

Lril i Lrrroducrion:,\lprobleor5. lirurJJliun ot /\l a,rdhisroryolAl intelligent agents: Agents
and Environments, the concept of rationality, the nature of environments, itructr_rie of agints,
problem solving agents, problem for.mulation.

Unit II Searchingt Searching for solutions, uniformcd search srategies _ Breadth first search,
depth first Search. Search with partial inlbrmation (Heuristic search) dreedy best first search, A*
search Game Playing: Adversial search, Games, minimax, algorithm, optimal decisions in
rnrlr,l)id) !f gilIlei. Alpllu-lJer! pruning. tvaiuation lilncljons, culting ofsearch.

Unit III Introduction: lntroduction to Machine Learning: Introduction. Different types of
learning, Hypothesis space and inductive bias, Evaluation. Tr;ining and test sets, cross vaiidation,
Concept ofover fitting, under fitting, Bias and Variance.
Linear Regression: Introduction, Linear regression, Simple and Multiple Linear regression,
Polr'nomial lesression. cvaluatine regression fi t_

Unit Mecisior trce learning: Introductioll, Decision tree representation, appropriate problems
lbr decision tree learning, the basic decision tree algorithm, hypothesis space-search in decision
tree leaming, inductive bias in decision tree learning, issues in decision tree learning, plthon
exercise on Decision Tree.

T'nit V ln\litnce hased I eaming: K nearest neishbor. the Curse of Dimensionality, Feature
Seleclion: lirward search, backward search, univariate, multivariate feature selection approach,
Featurc reduction (Principal Component Analysis) , python exercise on kNN and pCA.
Recommender System: Content based system, Collaborative f.iltering based.

References:
I i\4rclrinc Iearnin,.r Tonr \1ilchcl, First Edition. Mccraw- IIill. 1997.
2, Alpaydin. Ethem. Introduction to machine learning. MIT press, 2020.
J. Artiticial lntelligence - A Modern Approach. Second Edition, StLrart Russel, peter Norvig,

PHI/ Pearson Education.
Artificial lntelligence, Kevin Knight, Elaine Rich, B. Shivashankar Nair, 3d Edition,200g
Artificial Neural Networks B. yagna Narayana, pHL

4.

6.
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Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Economics of Regulation arld Restructuring of Energy Industries

MEPSMEPE _302(C)

Course Preamble:

. I Lr rrLparl knou ledgo on the encrg) seclor restructuring, policy and regulatory aspects.

. To provide undemtanding ofregulalory and legal framework for network industries.

Course Outcomes:

Leaming ofEconornic Reforms and Sectoral Restructurjng public policy for operation, development and
management of Power Systems

:l]l,:,::j. X,:l* :Tconomic 
regLitatior. Resutarorl, process in l"aiu.-non-p.i"" i.rres in electricity

regula(ion: Quality ofsupply and service, Standards oi. by utility, Envirqnmental and social

Unit I : Ecohomic Reforms and Sectoral Restructuring: Rationale and Mechanisms olthe Economic
Reform Process, Liberarization, privatization, and Globarization, Restructuring of Infmstucture sectors.
Public Policy and Covemance: Cood Covemance, Social Development and S;cial Accountability. post_
Relhrnr Policr-l\4aliinq and Governancc in Monopolv Sectors: Restructuring. New lndependent Regulatory Se reics rn(l olher Govcrnancc Arrlnsentcnls, New policics it) lhese Scct;rs.

Unit 2 : Public policy for op€ration, developmelt end management of power Systems: Hydro po]icy,
Wind Policy, Solar Energy policy, Distribuled Generation policy, Renewable genemtion policy. public
policy options in the lntemational pempective.

.U[it 3 : Environment: The po]icy debaie, Regulation and incentive for restricting emissions and other
inrpacls, Other policy tools for environmental enhancement, Fuel labelling and poier contenr labelling
Valuation ofenvironmental factors. Eleclricity generation and climate churige ugeern"nts, Urri.onr"rtal
acts, PAT, Carbon Credits. Energy conservation, audit and accountingi En.iry Con."*ution, An..g,
Accounting, Energy Audiring. Aims and approaches ofauditing, typ€s o'fenergfaudii, energ, inAices in
residential. commercial and industrial sector.

Utlit4 i Regulation ofnetrvork industries:Liberalization, competition, regulation, the role ofregulators,
regulator/market/user interaction in nelwork industries; intercon;ection 

-uni 

"o.ting 
oi n"t*ork services.

Eleclricity regulation: Inlroduction, Rate-of_.etuor regulalion, price cap regulation, rlvenue cap regulation,
Revenue Reconciliation, performance based raternaklng, Rate structLrre. p_ower system regulatjon in India:

llifll$: l *: ,:"er seclor, Rote ofresutarion ind evoturion 
"r 

,"gr;,o;'.or;i.rions in rndia

considerations,

wef2018-19

d$str



\

(

(

Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Unit 5 i Legal framework for power sector in India: Historical development and existing ac!s,
regulations. Iaws pefiaining to operation. managemenl. and development of electrical power systems,
5rrrent r'earures ol Llectt iciry act 100j. Vanous guidelines and developments under this act.

References:

. Loi Lei Lai, "Power System Reslructuring and Deregulalion,,, John Wiley & Sons Ltd.

. Ross R, McKilrick, ,,Economic evaluation ofEnvironmenlal poljcies,,.

. lj-.i.. (il.r\1,..!!rr. -fll\jroIr,r(Il.r i\ric) ln i,n intcr.nrtional Conlext: perspectives,, .l-he 
Openllniversity.

. Y. P. Abbi, et al, "Hand Book on Ener&y Audil and Envjronment Managernent,,, TERL

,ffi:#,$',g$$';*

wef2018-19

' The Electricity Act 2003, covl ofrndia. Avai: httpJlwww.cercind.eov.in/AcGwirhamendmenr.pdf

. Ir,.rEl ( orser\.rLiorr Act ]00I, Co\1 of Lrdia. Avail: http://powermin.nic.ir/siteydefault/fi leV
uploads/ecact200 I.pdf
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(Mitlutes ol the Board ofStudies Committee Meeting)
School.OfEngileering

Department of Electrical Engineering

(M.Tech Electrical power System)

ffiffiT;'"'#,l,. 
.;:I,*"',":I.,"H:ffi :."ffi ffi i,.i,,,,,,,,0,, on o, u,o,,

1. prof. prot SouravNamdev

2. Mr. Ajayl{umar

3. Mr Nupur.lejurikar

4. Ms. Atka Thakur

5. Ms. Nidhi Sharma

6. Dr. N.p patidar (External Academic Expertl
7. Mr. Amit Raie fExternal Indusrry Expeit)

;[:[i:1T,:1",,:ill"j::lli::ffTI:ii""i":i:ffifl:,Tfiff;1"*;i:;,T:n:,,]:l*ffJ;:,'o
Agenda 1. Approval ofEpS-3d semester Sche

Discussror (rrahyr j rhe ro,,o.,,nr ro,n* ."111:::',::::"ff*- 'ower 
svstem)

1. Thc htterDal mcmbers ol tho Conr

- prepared as percur*^ 
".,,r,,,,j','.1",j,;:ff:J[1: 

the scheme and svrlabus shoutd be
2. The E"rterDal members fAcademi. r

a.lded as an eledive. 
ixpert) suggested for inter branch based subiectsshould be

3. The External members (Industry
should be addeJ as an elective.

Itlrolution uf itr(l Discussion:

Expert) suggested for Grjd Technologies basecl subiects

0n the basis ofdiscussion the following amendments were made:

(

1.

2. The Smart Gridiil"*:li:lj,*:y:lej-elareg ::!ej. current demand in industries.
have been added as

Firral Resolution of the

'J.e#s*s



(

W,th theabove amendments the Schemeand Syllabuswas approved forforthcoming 3dsemesrer
The chairman thanks th"IAEaqrur.uo,t .onduction of meeting.

Sisnature ofAlt member 
" 1t"a{"4$ir^.n1

1. Prol.. Sourav Nanrdcy

2. Mr. Ajay Kumar

3. Mr. Nupur

4. Ms. Alka Thaku>

5. Ms. Nidhisharma lvf
o. Dr. I\.p. paridar {Err**fa."a..,. e*p..r1 }flPl7. [.{r. Amit Raje lexternal f naustrf exlero 

$,u

rerhnolq

,n,4,"tussF*tS6**
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Sri Satya Sai Univcrsity of Technology & Medical Sciences,
Sehore (M.p.l

Third Semester -M.Tech. (Electrical power Svstem)

w.e.f 2019

L: Lecture- T: Tutorial- p: practical

MEPS - 301(A) Power Conlroller,
MEPS = 301(B) Speciat Machines
MEPS - 301(C) Artificial Intelligence.& Machine Leaming
MEPS- 301 (D) Smarr Grid Technologies

Nil-i'5 3rl2tA) l,o\vcrS)rteDr lnrrruDentaliou
MEPS - 302t8) Advanced Eleclrical Drives
MEPS -302(C) Econonlics ofRegulation and Resrructuring ofEnergy
MEPS-302 (D) DSP & its Apptications

S.No subjecr code 
i 

subiecr Name

l

Credit Maximum marks
(Theory SIor) Marks

(Practical

SIol)

Total

L T P

End

Sem.

Exa

t"
| ,r*

o)

8nm

Quiz

End

Senr

tical

ical

tdl
assiB

;I
,izr 

I

.l
I MEPS.](]I Eleclive I I

I

'/0 20 IO t00
MEPS-102 Elective 2 3 .1 70 20 l0 100

-1

MtPS-.r01

MEPS-.10.r Dii nario,-pi"rr 
-

,l .1 t00 100
E I 120 80 200'1'or.l

6 l t_2 l0 r40 10 20 120 r80 500

n .xt\



Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Smart Grid Technologies
MEPS/MEPE- 301 (D)

Course Preamble:To enable students to learn the need for smad grced for power quality and
monitoring.

Course Outcomes: Al'ter undergoing the course, the studcnts would get acquainted with the
smart technologies, sman meters and power quality issues in smart grids.

Unit 1 Evolution of Electric Grid: Concept, Definitions and Need for Smaft Crid, Smart grid
drivers. functions, opportunities, challenges and benefits, Dill'erence between conventional &
s]lrarL G d. Lonccpl ol {lcsilrent & Selt llealing Crid, present development & lnternational

( policies in Smart Crid, Diverse perspectives fiom experts and global Smart Crid initiatives.

Unit2 Smart elergy resources, Smart substations, Wide area monitoring, protection and control,

Phasor Measurement Unit (PMU),

Lnit i lxtoltigcnr Llectronic lJcrices(lED) lntelligent Electronic Devices(lED) & their
application for rr:onitor.ing & protectioo Distribution systems: DMS, Volt/VAR control, Fault
Detection, Isolation and service restoration, Outage management, phase Shifting Transformers.

Unit 4 Hybrid Electric Vehicles :PIug in Hybrid Electric Vehicles (pHEV). Introduction to Smart
Meters, Advanced Metering infrastructure (AMl) drivers and benefits, AMI protocols, standards
:.;.1 ir iia:lrts. \\ll nccCs in t|c:nrrn gr.id.

Unit 5: Power Quality Conditioners for Smart Crid, Web based power euality monirorints. lp
based Protocols, Cyber Security for Smart Crid.

(

ll.cfcrcnce llook :

L StuartBorlase, 'Smartcrid:lnfrastructure,Technologyand Solutions,, CRC press 2012.
2. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko yokoyama,
'Smart Crid: Technology and Applications',Wiley, 2012.'r \/( hbi C. Ciingdr. DilenSahin. TrskinKocik. Satih Ergiit, Concettina Buccella. Carlo
( ecali. anJ Uerhard P. Hancke. Sman CriLl Iechnologies: Communication
Technologies and Standards' ItEE Transactions On Industrial Informatics,Vol, T, No.4,
November 201 l.
4. Xi Fang, Satyajayant Misra, Cuoliang Xue, and.Deju d - The New

4.7t
Improved Power Grid: A Survey', IEEE Transaction

s6;
wef2019-20
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sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

DSP & its Applications

(

(

MEPS/MEPE_302 (D)

Unit I Architectural Overview: Architectural Overview & Central processing Unit, Memory
map, CPU Architecrure ofTMS320F28l2, Derails ofCpU Registers & Accumulltor,

I'r,it I Irtrodrrction fo tntcrrupts : Infroduction to Interr pts ofTMS320F28i2, Emulation
l-ogic, Cl,U lnrcrrupts Overvicw, Cl,U Intcrrupt Vccto.. anj priorities, Maskable lnterrupts,
Nonmaskable Interupts,

u,nit3 Pipeline: Pipelining ofrnstructions, Instruction-Fetch Mechanism, Address counters FC,
IC. and PC. Pipeline Protection. AvoidinS {rnprotected Operations, Addressing Modes: Types of
,\rlttressing l\lodes, de!rils ol various

,kn

Unit.l Addressing l\todes : Alignment o1 32_Bit Operations. Assembly Language lnstructions
and e,nulation: lnstrucrion Set Summary (Organized by Function), Register Opiations, Overview
of Emulalion Features. Debug Interface.

Unit 5 Applicalions olDSp for pow,er Eleclronics & Drives Control.

Rererence Eooks:

1. W.D.Stanley, Digital Signal processjng

2. Ashok Ambardar, Anatog & Drgitdl SiSnaJ processrng

3. 5. Mitra, DigitalSignal processing, 3rd, McGraw hilleducatjon. 2OO7

4, Reference manualfrom texas lnstruments

! "!wv!.ti.colI

wef2019-20
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(Minutes ofthe Board ofStudies Committee Meeting)

School Of Engineering

Department of Electrical Engineering

(M.Tech power Electronics)

MiDUr.s ofBo.rrd (rfSrudies Comnirtee Meeting Dated : 05.6.2019

Th€ BoardofSrudiesCommineeMeeringwasheldin the room ofHOD (EE) at 1:30 pM on05.6.2079.Following members were present

1. Prof. SouravNamdev
2. Mr. Aiay (umar

3 .Mr f,lllpurlejnrikar

4. Ms.AlkaThakur

5. Ms. Nidhi Sharma

6. Dr. N.p patidar (External Academic Expertl
7. Mr.Amit Rde [External IndushyExpert)

I he Chai;nur) ot Board ot Studles Cornmitree welcomes and appreciated the efforts putup by the facultyfor prosress of the deparrmental acrivities. rhe folo*d 
^;;JJ;;;;; 

jilli,Lla"'r,o **rr"o.
Agenda 1. Approval ofpE-3d semester Scheme and Syllabus (powea ElecfoDlcs)

DiscussloD (lfany) : The following points were discussed in length.:

1. The Inteftal members of the Committee suggested that the Scheme and Syllabus should beprrlr.rLrJ as l)cr Lrirre[t dcnrnfld in industry and academics.2 The Extemar members (Academic Expert) suggested forinterbranch based subjects should be.added as an elective.
3. The Extemal members (IDdusuy Expert) suggejted for Grid Technologies based subrects

should be added as an elective.

Resoludon of dre Discusslont

0n the basis ofdiscussion the following amendments were made:

1.

2.
Scheme and Syllabus was prepared as percurrent demand in industries.
TheSmart Grid Technologiei and osi ns have been added as el

(

Final Resolution of the Discussion: $r

..#s



With the aboveamendments the Scheme and Syllabus was approved for forthcoming 3d semesrer'lhe Chirrruran thdnks the nrer)belJ tor peacsful conduction ofmeetinS.
Signature ofAll members (tncl

1. Prof. Sourav Narndc
2. Mr. Ajay Kumar

3. Mr. Nupur

a. Ils. Atka T

s. Ms. Nidhi

6. Dr N.p ratidar (Exr "# ,r,r",, 
^1\Y

(

(

I

.-.-ko
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Scheme oI Exarnination

Third Semester -M.Tech. (power Electronics)
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L: Lecture, T: T[torirl_ p: practical

Elective.I (MEpE_ 30I)

MEpF_301 rrA) power Flectronic Converters

YII!-]9, ttl n i"ro-Controllers tsased power Etecrronics
MEPE-30t (C) Anificial Inrelligence & Machine Learninn

( MEpE-3o1 (D) Sman Crid Teci'norogi.. 
'--""'' ""-""'ts

Elective.Il (MEpE - 302)

lv]!Il-l(,t? (1) EHV AC and DC ransmission

Y "tll-l 
gl 

I 
pl -r*", ern"i.nid."i.i"u r .y.t.,.

MEPE-302 rt r Fcon-omi., 
"iR"";i;;i.;' 

--"''"''
MEPE-302 (D) DSp & its eppf iit;ons

,M*W
.)P-
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Iotal

t. f

End

)
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Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

Smart Grid Technologies
MEPS/MEPE_ 30r (D)

Lourse i'rearrrble: lo enable studenrs to learn the need tbr smart greed for power quality andmonitoring.

Course Outcomes: After undergoing the course, the students would get acquainted wifi the
smart technologies, smart meters and power quality issues in smart gids.

Lnit I f,rolutior of tlectric Crid: Concept, Delinitjons and Need for Smart Grid, Smart grid
drivers, functions, opportunities, cha enges and benefrts, Difference between conventional &
Smart Grid, Concept of Resilient & Self Healing Grid, present development & International
policies in Sma( Grid, Diverse perspectives from experts and global Smart Grid initiatives.

unit 2 smart energy resources, smart substations, wide area monitoring, protection and contror,

Phasor Measurement Unir (pMU),

Urit 3 Irtelligent Electronic Devices(IED) Intelligent Electronic Devices(lED) & their
application for monitoring & protection Distribution systems: DMS, Volt/VAR control, Fault
Detection, Isolation and service restoration, Outage management, phase Shifting Transformers.

t r'ir i H ' l)r id nrc.r.ic \/chirrcs :rrr!rg in I rl brirr rirecrric vehicres (pHEV). Introduction to smart
M.lers. Ad\.anccd Mcrcring intiastrucrure (AMI) drivers and benefits, AMI protocols, standards
and initiatives, AMI needs in the smart grid.

Unit 5: Power Quality Conditioners for Sman Crid, Web based power euality monitoring, lp
based Protocols, Cyber Security for Smart Grid.

(

Reference Books :

l. StuartBorlase, 'Smartcrid:lnfiastructure,Technologyand Solutions,, CRC press 2012.l. .lirLri,'ia lii.analrke, Nicti Jenkirrs. KiLhsiriLiyanage, iian.t,ong Wu, if.it it o-iof.toyurnu,'Smaft Crid: Technology and epplications,, Wiley,i0l2.
3. Vehbi C- Ciingdr, Dilansahin, TaskinKocak, Salih Ergiir. Concerrina Buccella. Carlo
Cecati, and Cerhard p. Hrncke..Smarr Grid fectnotogiL: Comrnun;;,b, 

*'*

I:"*Hl:ffiii: "-dards' 
rEEE rransactions on rniustrial rnfo,rnrit..,vor. z, NXl,November2oll. 1 '

4. Xi Fang- Saryajayanr Misra. Cuotiang Xuerand Dejun yang.sm an Crid _TheNlQaldl
lnpruled l,o$crUrid: A Surrel .ILLL rrarygrctrcnonsmartCrids.20lt 'fW; 
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MEPS/MEPE-302 (D)

Unit I Architectural Overview: Architectural Overview & Central processing Unit, Memory
map, CPU Architecture ofTM5320F28l2, Details ofCpU Registers & Accumulator,

Unit 2 Introduction to Irterrupts : Introduction to Interrupts ofTMS320F28l2, Emulation
Logic, CPU Interupts Overview, CpU Interrupt Vectors and priorities, Maskable Interrupts,
Nonmaskable lnterrupts,

t-t,it J Pipclire: Pipeli,i,S ol lnsLrucrions, lnslruction-Fetch Mechanism, Address Counters FC,
lC. and PC. Pipeline Prorcction. Avoiding tlnprotected Operations, Addressing Modes: Types of
Addressing Modes, details of various

Unit 4 Addressing Modes : Alignment of32-Bit Operations. Assembly Language Instructions
rrr , cnruliltir)ni lrstrLrclion Sct Sumnrar\ (Organized bl,Function), Register Operations, Overview
ot Emulation Features, Debug Interfhce.

Sri Satya Sai University of Technology and Medical Sciences, Sehore(M.p.)

DSP & its Applications

Unit 5 Applications ofDSP for Power Electronics & Drives Control.

Rererence Books:

1. W.D.Stanley, Digita I Signa I processjn8

2. AshokAmbardar, Analog & Digitalsignal processanB

3. S. Mitra, Digital Signal processint, 3.d, Mccraw hill education, 2OO7

4. defcrence manuat from Iexds ln5Uuments ,}W
wef2O19-ZO
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