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7S-EE-Ol

UNIT - 1

UNIT.2

SEVENTH SEM B.E. ELECTRICAL

CONTROL SYSTEMS .Ir
COMPENSATION: Revrew of Derformance Analysrs of type O, type I & LyDe 2 systems.Need for compensation. perfoimance nnatysrs oi compe,risu t-ori,iil,rn" & trequencydomain, Bode plots. Design of Compensators rs not requrred.

%: Review of state variaore representatrons.5otutron of state equatton. ConlFeedback. rro abitity & Observability. Design by State Vanable

oPTIMAL coNTRoL sysrEM, 
iilr,l.l:f rndex.. Desirabitity or sinere p.r., rnresralsquare error, parameter optimization with & without .onairu,n,r. Optrmal controlproblem with T.F. approach for cononuous time system onlv.

UNIT.3

UNIT-4

UNIT-5

UNIT-6

%':!i.ll U,llffi :: ?",?:T?:,,"ff h: ::ffiili?:? lili[l,"oj.'o-" common non- rineu.itl,. s't'uliv'jiarysis. Limit cycres a

ffi --#Htr*fJ,:lili"J,'#:1"'j::[.J,[il,:ltreorrinsu,arpoinrs

8()(}KS :

i#iii*#ffi1fr#t"'i'fffi 
i':"i''i",*,g;i"1r""'n"'''n"'Pv'iL'[d)

a



75- EE-o2

UNIT 1:

ELECTRICAL POWER. II

SYMMETRI'AL COMpONENT TRANSFORMATION: Three phase power in unbalanced circurfIn terms of symmetricar component. sequence impedances of Generator. transformeiTransmrssion rine & passive roads. phase shift In star -I derta three-phase transformer (y d1, ydll con nection. ).

,n''',ffi:L-G,L-L.G,L.L,openconductorsfaultsanalys|SUS|ng

uNrr 4: srABrLtrY oF PgwER sYsrEM- steady state, Dynamic and rransient stabirity definitron..?ffi:fi::r"il':'lliil L I*' *'l "o'"t'", swing equation rl,.',n".n,nu. sw,nsine

I"^"rri*r.ril;ffii;':lty;;;;er 
ansre equation. stealy state .,"0,r,y ,ti,-0,u,

Swjng curve. eqr.t e.u--ri-E[F:ror transient sdifferent disturb";.";.:;,;;":,,^,.,.-:f1:,"-1, stabitjty. Apptication of eguat area cnterjon for
improving ,.""r,"iltit"o,rlitlution 

of swing equation bv point-bv-point .",noo. Methods of

uNrrs: 
:;:N:ii: 

oP:Rttg owER sysrEM:,rntroduction, Disrribution or road between
Representation o, 

o'unt optimum generation scheduring .";.;";;;";;";s'L,ssion Iosses.
co_erricient, .,rnr,-.:l:nrr,.rion 

ross using ross f
,tjon or co-oro na,,;;;il;"":T:i:;:"jffiXl:"rivation or ross rormura

uNrr 6: i). ++ xarxEqf- NEur&AL In power system.

"].ffi]l-"."i'J",,,"o"o,ation,shuntreactorcompensationofshunt reactors u, llli't"o'ut" switchrng statron'

svnchronous ,"r"".0^"^'l -"-l:: ""0 t;;;J;;;:"" rseries 
capacitor compensation at line center'

rnce problem and counter .nuu.'ul!.-'oo'" 
of ljne Elementary idea of sub

Books:

t. Elements of power 
S,,. ,oo"r oor",. iur,;lt:"-T 

o:"'.tt': bv stevenson (MGH)

3.Erectrica;;;;r;fi:': :.",,v': bv r.r. Nasrath & D.p
4. Extra Hish vortase el 

n"av'" uv w"or,?;";L:,"rJffi::il,tl"oj1]""",,
,. lransmission Engineering Uy n O. gegamrJre. ,

Note: - unit 6 (ii) - g6eps wi'be rimited to the treatment given in recommended Book (4).



7S-EE-O3 ( 1) ELECTIVE.I NON-CONVENTIONAL ENERGY SOURCES

UNIT.I

UNIT-2

UNIT-3

UNIT-4

UNIT-5

UNIT-6

TEXT EOOK:

SOLAR R4DIATION & IT,, MEASUREMENT: Solar Constant, Sotar radiation at earth,ssurfac€, solar radiation geometry, sorar radiation measurement esttmation of average sorarradiation, solar radiation on tilted surfaces.

SQIAR FNERGY collEcroRs: physicar principres of the conversron of sorar radiatron Into
he_at, flat plate colrectors, transitivity of cover systems, energy Darance equation and co|ectorefficrency concentrating corectors, comparison concentrating and frat prate coiLciois,selectave absorber coatings.
SAlA8_EXEBGylIggACELsotar Energy storage system (Thermat, Electriat, chemrcai,Mechanical), Sola r ponds.

APPLICATION OF SOLAR ENERGY: Sotar water heatrng, space heating, space cooling,
solar thermal heat conversion, photovoltaic solar energy cooversron, sotar pumprng, solar
cookrng,

WIND ENERGY: Basic principles of wind energy conveTsron, wrnd energy conversion, winddata & energy estimation, site selection consideration, basic components of wind energyconversion system (WECS), classification of WEC systems, generattng system energystorage, application of wind energy.

^E*FeGI++++-eEANsj 
ocean thermar erectric conversation (orEc), craud & AndersoncycreS, evaporators, gio-foultng, Hybrjd cycle

FNERGY FROM T'DES: Introduction basic p.ncipres of ridar power, components of ridarPower Prants, operation methods of utirization of ridar Energy; Estimation of Energy & power
rn simple singre basin Tidar system, Advantages & rimitations of ridar power Generations,energy & power from wares, wave energy conversjons devices, small scale hydro electricpower 9eneration.

OURCE. (Brief Introduction to operatinqpnncrples only); Energy from Bio-Mass, C"ott 
"rrnorEnl.qy,' M t-,D po*ur gene.ution.

1. Non Conventional Energy Sources G.D. Rai, Khanna publishers.



75- EE-03( 2) Etective-I

UNIT.1

UNIT-2

UNIT.3

UNIT-4

UNIT-5

UNIT-6

Books :

I.T. & ITS APPLICATTONS IN POWER SYSTEM CONTROL

Real-time issues on signar transmission and contror, communrcatron systems for industriarautomation, Data acquisition and Supervisory control, control of drscrete manufacturingprocesses. Intelrigent systems for 14onitoring, supervision and contror, case studies ofindustrial control systems.

Energy Aud iting -I ntrod uction, importance of Energy Audit basic terms of energy audit,Procedure for carrying energy audjt, instruments used for energy audit such as poweranalyzer murtipoint heat frow meter, rux meter portabre infrared radiation thermometer,tnermocouple based temperature indicator. Energy Conservation & Management, Need &importance of Energy conservation a ltanagemeni, payback perroo, return on investment(ROI),life cycre costs ,specific energy consumption. carcuraton of Energy costs of specifiedproducts & simpre systems. Anarysis of serected energy inrensrve units rike iron-steer,cement, petroleum refining etc

Principles of murti-ob.lective Energy management wrth empnasrs on conservataon, user_friendly software deveropment on windows gx. ,NIX pratforms for Energy conservation &.Management Studies.

serlal data communication using RS232 and RS4g5 based system, distributed measurement
system. IEEE4BS protocol.

Local area networks - common toporogies. Medium access contror-round-robin/ reservationand. contention based strategies. AL.HA protocor and its variants. csMA and csMA/cDprotocors' Token-ring protocor. IEEE go2 standards for rocar area networks High. Speed LAN'- Fast and Giqabit Ethernet. FDD, wireress LANS. tnternet woitrng nepeaters, bridge routersand gateway TcP protocot swite computing. Name service. Apprication protocors overTCP/IP. Network-securitv.

Design of microprocessor based Instrumentation systems, design. Interfacing circuits anddata acquisition systems.

1. Microprocessor & Interfacing by D.V Hall.
2.LANE by Keiser, Mc. craw Hill
3.Energy management by William T. Synder & Fredric W. Symonds, vol II4.Energy management Handbook by W. C. Turker



75-EE-O3 (3) ELECTTVE-l

UNIT-1: INTRODUCTION:

FUZZY LOGIC & NEURAL NETWORK

1. Fuzzy sets, Approximate reasoning, Representing set of rules.
2. Fuzzy knowledge based. (FKBc)parameters. Introduction rure and data base Inference
engine, choice of fuzzification and & defuzzification procedure

NONLINEAR FUZZY CONTROL
Introduction, Control problem, FKBC as nonlinear transfer element, types of FKBC.

UNIT - 3: ApApTM FUzZy CONTROL

UNIT-4:

Introduction, design, and performance evaluation, main approach to design.

L Fundamental conceDi of ANN.

2. Model of Artificial Neural Network (ANN), Learning & adaptatton tearning rutes.
FEED FORWARD NETWORK:
Classification Model, feature & decision regions, minimum distance, Classification,
perceptron, derta rearning rures for murtiperceptron layer, Generarized reaming rures, back
Dropagation Algorithm, back propagation training leaming factors.

UNIT - 5: RECURRENT NETwoRKs
Mathc'matical foundation of discrete time gradient type hope field networks, rransrenr
response & relaxatjon modelino.

UNIT-6:

UNIT -2:

BOOKS:

.
Basic concept & performance analysis of recurrent associanve memory, Bidirectional
associative memory, Hamming net & MAXNET unsupervised laming of clusters, counterpropagation network, feature mapping self organizing feature maps, cruster discovery
network (ART 1)

1. Introduction of Artificial Neural Networks by Jacek Zurada (JpH).2. Neural Network & Fuzzy system by Bart Kosko (pHI).
3 Neurar Networks: comprehensive Foundation by simon Hayking (Maxwe ) Macmi an,

Canada Inc).
4. An Introduction to Fuzzy Control by D. Driankov (Narosa).
5. Fuzzy sets: Uncertarnty & information by Klir & Folger (pHI)6. Digital Image processing (AWFC) by Gonzalez.
7. Fuzzy Sets and Fuzzy Logic Theory and applications by Gearge D.Ktir / Bo yuan.



7S-EE-O3 (4)

Unit-I:

Unit-2:

Unit-3:

Unit-4:

Lr n it-5:

FACTS CONCEPT AND GENERAL SYSTEM CONSIDERATION
Transmrssaon Interconnection, Flow of polver,n an AC System. factors affectrng the Loadingcapability, Power Flow and Dynamrc stabiiity consideratron of rransmrssron
Interconnection, Importance of controllable. parameters, FACTS Controller.

Basic Concept of Voltage-sourced Converters, Single_phase Full_Wave
Bridge Converter Operation, Single phase Leg Operatron, Square_Wdve Voltage Harmonicsfor Single Phase Bridge, Three-phase Full-Wave Bridge Converter. Sequence of Valve
conduction, Process in. Each phase-Leg, Transformer connection for 12-pruseoperatron,
Three Level voltage sourced convert, pulse-width Modulatron converter, Generalized
Technique of Harmonic Erimination and vortage contror, Basac concepts of current-sourced
converters, Thynstor-Based converters (with Gate Turn -on), current sourced converter
with Turn-Off Devtces, Current Sourced Versus Voltage Sourced Converters.

STATIC SHUNT COMPENSATORS: SVC AND STATCOM
objectives of shunt compensation, lvlethods of controllable vAR Generatron, static var
Compensators SVC and STATCOM, Comparison Between STATCOM and SVC, Static Var
system.

Elective I FLEXIBLE AC TRANSMISSTON SYSTEMS

Objectives of series Compensation, Variable lmpedance
Switching Converter Type Series Compensators, External
Reactiye Compensators.

Type Series Compensators,
(System) Control for Series

Objectives of
Voltage and

Voltage and Phase Angle regulators, Approaches to Thyristor Controlled
Phase Angle Regulators (TCVR and TCpARs), Switching Converter_Based

Voltage and Phase Angle regulator, Hybrid phase Angle Regulators.

Unit-6:

BOOKS :

Reference:

The Unified Power Flow Controller (UPFC), Interline power
Multifunctional FACTS Controllers, Sub synchronous
Scheme, Thyristor-Controlled Braking Resistor (TCBR)

Flow Controllers Generalized and
Resonance, NGH-SSR Damprng

1. Understanding FACTS by Narayan G. Hingorani and Laszlo Gyigyi (Standard publishers)

1. Flexible AC Transmission System (FACTS) Edjted by yang Hua Song and Johns (IEEE
Publishers)



7S-EE-O3 (5) Etective I ELECTRICAL INSTALLATION DESIGN

Unit lt

Unit 2:

Unit 3:

Unit 4:

Unit 5:

Load forecasting, regression anatysrs numerical based on linear and exponential trends.
Electricar insta ation for domestic commercrar and rndustrar consumers, carcuration of
connected road, serection of transformers, switchgear cabres and wires, singre rine diagram,
special provision for high rise buildrngs (IER-50_A), earthjng requlrement, me99er and
earth tests, use of earth leakage circuit breakers. (speciar reference to be given to IER2)

cables -B/C and xLpE cabres their construction in brief, current ratings, specification,
derating factors megger and continuity test. ver head distribution rines up to 33KV, rine
apparatus and basic construction in brief clearance serection of AAc and AcsR conductors ,voltage drop carcuration .serection of Insurators, earthing requrrement (speciar reference to
be given to IER 77.79.80.81.87.89.90.91.92)

Illumination design definiaions, polar curves, simple calcula.ons, working principles oF
fluorescent, sodium vapor and mercury vapors lamps. Capacjtors and p.F. improvement_
determination of rating and location of capacitors, calculatron of payback penod for
additional capacitors.

substation singre rine diagram plan, erevation, and crearances for 11 KV pore mounted. 11
KV plinth mounted (up to looo KVA and above 1oo0 KVA), 33 KV (up to 2500 Kv A &
above 2500 KV A) substations. single line diagram for substation with two transformer in
parallel, Specifications of isolators, lightening arrestors, horn gap fuses, D.O. fuses, circuit
breakers instrument transformers power transformer various bus bar systems, load
tra nsfer. ( Specia I reference to be grven IER
(31,33,35,43,44,45A4,5O,5!,54,55,58,644,67,t53043).

Determination of faurt rever of various rocations in substation, use of current rimitingreactors. Philosophy of protective relaying, over current. earth fault, REF protection, eartileakage protection, OTI WTI, Buchholz relays. Fire lighting equipment, restoration of aperson affected by electric shock. Earthjng types. Measurem"nt of ea.th resistance.

site testing of transformer (visuar, pre-commissioning tests rike megger magnetic baranceturns ratio) testing of oil, operational test for Buchholz orl, wrl, alarm and trip functions.

1. Ele_ctric Power Distribution system by pabta (TMH).
2. A Course in Electric power by Soni, Gupta, An"tnig", (Dhanpat Rai)
3. Electrical substation Engineering practice by S. Rao (Khanna pubtication)
4. Electrical Engineering Handbook bv Wadhwa
5.Electrical Installation Design by Jain,

unit 6:

BOOKS

Bajaj (IER, 1956, LatestEdition )
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Unit 1:

HIGH VOLTAGE ENGINEERING

BREAKDoWN MECHANTSM rN Dr-ELEcrRrc: Ionization process, Townsend's crite.on for
Break down, Break down in electro-negative gases, Ttme-lag for 8.D., Streamer theory for B.DIn 9ases, Paschent law; B.D In non-uniform fieid, corona discharges and introductron of
corona, post B.D. phenomenon and applications, practrcal considerations In using gases for
Insulation purpose, vacuum rnsulatron, Liquid as Insulators, conductron and B.D. In pure and
commerciai liquids. Intnnsrc, erectromechanrcar & thermar 8.D., B.D. of sorid dr-erectncs rn
practrce, B.D. In composite dtelectrics

LIGHTTNG ANO SWITCHING OVER VOLTAGES: Mechanism of rightenrng, types of strokes.
parameter and chafacteristics of lightening strokes, characteristics of switchrng surges, power
frequency over voltages. contror of over vortage due to switching. protection of rines by ground
wires, protection by rightning Arrester, gap type and gapress L.A., serection of L.A. ratrnqs.
surge-absorbers.

TRAVELTNG wAvEs AND rNsuLATroN cooRDtNATIoN: Travering waves on transmission
lrnes, classification of lines, attenuation and distortion of traveling waves, reflectron and
transmission of waves, behavior of rectangular waves at transition points. lntroduction to
Insulation coordination, associated terms, impulse wave form. Introduction to BrL reduced BIL
and SIL.

GENERATToN oF HrGH VoLTAGE AND CURRENTS: Generation of High D,c vortages b,
rectifiers, voltage doubler and murtiprier, circuits (Derivations of expression not required),
electrostatic machines, Generation of high AC voltages by Cascade transformers, Resonant
transformers, generation of high frequency Ac high vortage. ceneratron of impurse vortageg,
standard impulse wave shapes, analysis of model and commercial impulse generation circuits,
wave shape control. Marx circuit, tripping and control of impulse generation, generation of
switching surges generation of impulse current.

MEASUREMENT OF HIGH VOLTAGE AND CURRENT: Measurement of high Ac and Dc
voltage by micro ammeter, generating voltmeter resistance and capacitance potentjal divider,
serjes impedance voltmeter, cw, Magnetic type potential transformers, electrostatic voltmeter.
Peak reading AC voltmeter. Sphere gap arrangement. lvleasurement of impulse voltage br
potential dividers and peak reading voltmeters. Measurement of High Ac Dc current;
measurement of nigh frequency and impulse current by resistive shunt (Bifalar strip shunr
on ly, )

llon
destructive testing Measurement of Dc Resistivity, measurement of Dielectric constant ano
loop-factor (low and power frequency only), schering bridge for high charging circurts, for high
dtssipation factor, for three terminal measurement, transformer ratio arm bridges, partia
discharge measurements by straight detectors & by balance detectors, calibratjon of detectors.
discharge detection rn power cables. High vortage testing. Testing of insulators, bushings,
rsolators, circuit breakers, cables, transformers, lightning arresters and power caDacitors.

1. High Voltage Engineering by tvt.S. Naidu and V. Kamaraju (Tt4G).
2. High Voltage Engineering by C.L.Wadhwa. (New Age International).

Unit 2:

Unit 3:

Unit 4:

Unit 5:

Unit 6:

Books:
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Unit 1:

Unit 2:

Unit 3:

Unit 4:

Unit 5:

Unit 6:

BOOKS:

POWER ELECTRONICS

SCR AND ITS CHARACT : Gate characteristics, SCR turn off, ratings, series andparallel connections of SCRS. Triac and its applications,'Un,Jr.oon tranststors, Triggenngcircuits and opto couolers.

LIIE COMMUTATED CO : Working of single pulse convener, two pulse mrdpoint converter' Three purse midpoint converte; and 3 phase srx purse brrdge converters,effect of source inductance in converters, effect of free wheeling diode.

: speed controlof d.c. Motors using line commutated converters. Cycloconverters (single phase).

s:ltlc CONTROLLABL i characteristic and workjng of MosFET Gate turnoff thyrstor and insurated gate brporar transrstor, protection of scR gate circurt protectron,over voltage and over current protection, snubber crrcutt destgn, converter ctrcurt faultsand their protectron.

D.C. CHOPPERS: principles of step down chopper, step up chopper ctassification, impulsecommutated and resonant purse.choppers. Murti phase choppers. Apprication of choppers,Inverters: Basic series resonant lnverter, harf bridge and fulr bridge series resonantinverters.

single phase and three phase bridge invertors, commutation and tagger-circuits for forcedcommutated thyristor inverters. output vortage contror, Harmonics in output vortagewaveform, Harmonic attenuation by firters. Harmonic reduction by purse width modurationtechniques. Anarysis for singre purse width, moduration. working of current source invertersfew applications of inverters.

1. Power Electronics circuits Devices and Applications by M. H. Rashid. (prentice Hall)2. Power Electronics by C.W. Lander. (TMH)
2. Thyflstor and their Applrcatrons by Dr. M.Ramamoorty

(Affitiated East West press)
4. Thyristor and their Apptications by Dr. G.K.Dubey and Doralda and Joshi. (WiteyEastern )



8S-EE-O1

Unit 1:

Unit 2:

EIGHTH SEM B. [, ELECTRICAL

POWER SEMICONDUCTOR BASED DRTVES

Dynamics of erectric drives and contror of erectric drives, energy conservations in erectric

D,C, MOTOR DRMS: Control,ectiriercont,Jl''E-;","""i:::${;'"lil"?B,l.",ii_;"il?,:J"Tff 
":X.:rJff "r.i,1i;

excited motor. power factor, supply harmonica una .,pplJ ,n motor current. chopper
:::.::51,t;"J,'fs 

of separarery excited dc motor. cnoppli control of seres motor, source

s:Yli:!i9lo!rs: MgToR p starting Brak,ng of syncnronous motor, va.abte
[:iff::1"::1,j:,^,':]l-,.11,-":o synchronous motor'drive lrnp,or,nn road com mutaredthyristor inverter of cycloconverter, starting of large synchronous motors.

Unit 3:

Unit 4:

Unit 5:

Unit 6:

BOOKS:

Brushless dc motor, stepDer motor. switched reructance motor drives and eddy currentdrives. Introduction to solar and battery powered drives.

TRACTToN DRTVES: Conventionar dc and ac traction drives, semiconductors convertercontrolled Drives, 25KV Ac traction using semiconducto, conuen.. controred dc motor. Dc
[:$;:l ;',J:: 

semiconductor, .nopp". 
-.ont.orr"J-;;;;;;;; 

pory phase Ac motors ror

1. Fundamentals of Electric drives by G. K. Dubey. (Narosa pubtrcations)
2. Modem Etectric Traction by H. pratap
3. Electric drives concepts and applications by V.subramantan. (TM H)



unit l: (i) Power Handling capacities of EHV Ac transmission Iines. (ii) voltage, gradients, Electrc freldof point charge, sphere gap, line-charge, single and three phase |nei and bundled conductors.
l,laxwell's potential coefficients, Mangoledt formula.

Unit 2: (i) Electrostatic and electromagnetic fields of EHV line, electric shock and Threshotd current,
capacitance of long objecu calculation of electrostatic field of Ac. Lines (3-phase singte and
double circuit lines only) Effect of high electrostatic field, measurement oF electrostatrc field,
induced voltages in insurated ground wires, erectromagnetic interference (ii) corona, types,
critical disruptive voltages, factors affecting corona, methods for reducing corona power toss,
corona current wave form, charge voltage diagram, audible noise and radio interference.

8S-EE-O2 (1) ELECTTVE-Ir EHV AC & HVDC TRANSMISSION

1. EHV AC and HVDC Transmission Engineering and practice by S.Rao.
2 Electrical Power systems (2nd Edition) by c.L. wadhwa (New Age Internationar pvt.

Ltd. ).
3. EHV /4C Transmission If by Begamudre

Unit 3: (i) comparison of EHVAc and HVDC systems. (ii) conversion from Ac to Dc. Rectrfiers,
converters, conversion from Dc io Ac, Invertors. (iii) Kinds of Dc link. (iv) Earth erectrode and
earth returns: Introduction, objectives, location and configuration, resistance of erectrodes,
means of reducing earth erectrode resistance, troubre caused by earth current and remedies.
(v) Multi terminal HVDC system: Introduction, 2-pore transmission, MTDC system with series
and parallel-connected converters, advantages, applications, configuratrons and types.

Unit 4: (1) Power flow control in HVDC system: constant current, constant voltage, constant rgnrtron and
extinction angle control, control characteristics. (ii) Parallel operation of AC and DC links
(Synchronous and Asynchronous links)

Unit 5: (i) Harmonic Filters: Introduction, Filters, surge capacitors and dampang circuits, shunt filters/
series filters, Ac filters, design of Ac. filters and tuned filters, double frequency and damped
filters, cost consideration. Rating, harmonics on D.C. side of converter, D.C. Harmonic filters.(ii) Reactive power compensation: Reactive power requirements of HVDC converuers_
substations, effect of delay angle and extinction angle on reactive power.

unit 6: (1) HVDC circuit breakers Introduction, construction, principle, switching energy lnterruption of
DC current, application of MRTB. Types of HVDC C.B. capability and characteristics of HVDC
carcuit breakers (ii) HVDC substation protection against short circuat introduction, fault clearing,
protective zones, protection symbols, HVDC line pole protections (faUlt clearing and re-
energizinq), (iii) HVDC sub-station protection against over voltage, difference Derween
Insulation coordination of Ac and DC systems, fundamentals of switching over voltages, O.V.
on A.C sides, and on D.C side, surge- Arresters protectton scheme. Insulation coordtnation and
protection margin.

BOOKS: -



8S-EE-02(2)

UNIT 1

UNIT 2

UNIT 3

UNIT 4

UNIT 5

UNIT 6

RECOMMENDED BOOKS:

Elective II ENTREPREN EURsHIP DEvELoPMENT

Need analysis, market survey, and characteristics of market, sampte survey, demandforecasting, secondary data, accuracy, and confidence rever uncertarntv.

Technical feasibility: process selection, level of automataon. ptant capacity, acquiringtechnology' approDriate technorogy prant rocation, eqripm"nt setectron & procurementGovt, policres.

Economic feasibirity: cost of project, working capitar anarysis, fixed cost, means of finance,estimation of sales and production price analysis, break even pornt, proJected cash flowstatements, projected barance sheet, projected profit and ross statement projected cashproJected cash flow, rate of return, discounted payback period, cost benefit analysis, returnafter taxes.

Project Pranning & contror: cpM, PERT. optimum project drrra.on, resource arocation,updating.

Project report: preparation of project report, risk analysis, sensitivity analysis, andmethods of raising capital.

Project review: Initial review, performance analysis, ratao analysis, sickness, projectrevival, environmental & soctat asoects.

1. Projects by Prasanna Chandra (Tata Mc Graw Hill publishing company Ltd.)
2. CPM & PERT by Shrinath (East West publisher).
3. Projects by p.K Joy (Mc. Mi an).
4. Engineering Economy by H.G. Thuesen, w.J. Fabricky, G.J. Thuersen, (prentice haI ofIndia pvt. Ltd. )



8S-EE.O2(3)ELECTTVE-II ADVANCEOMICROPROCESSORSANDPERIPHERALS

unit 1: Introduction to 16 bit microprocessors. 8os6/80g8 cpu architecture, memory organization
:nd interfacing. Addressing modes, instruction set, examples pseudo opcodes ,iitn nsv-- 86.

Unit 2: Interfacing of peripherals 8255 and 8253 with 8086. Architecture, operatron and interfacing' of 825r,9257 with 8085 and 8086/809g.

J Unit 3: Architecture, operation and interfacing of 8259,with 8279, with 8085 and 8086/8083.

'2 unit 4: Multiprocessor system bus, 8087 coprocessor with architecture and instruction set,- organization of PCXT / AT motherboard.

Unit 5: Introduction to 80286, 386, 486 architecture. Concepts of cache, associated/virtual
memory. DOS structure.

un;t 6: Ai-chitecture of 8051 microcontro[er, its important features, interface with Darafler and
seriai I/O (lnstruction set not included.)

BOO|(S:
1. Programming and interfacing of g086/80gg by D. V.Ha (Mccraw Hill).
2. Programnring and Inter.racing g0g6 by Leu and Gibson (pHT).

REFERENCE:

1. Intel Reference Mariuals for j) Microprocessor and ii) microcontrollers.
2. 80286/80386 Assembty Language by Murary (Tata Mccrav,/ Hilt).
3. 80386 Assembly Language by Fernandez: (T.M.H.)

1

't



8S-EE-02(4) ELECTM_II AIOIIIEDICAL ENGTNEERING

r

t

UNTT 1:

UNIT 2:

UNIT 3:

UNIT 4:

UNIT 5:

UNTT 6:

8()Qt(s:

Introduction: Human body physiology and subsystems, Biocnemistry, Measurement ofElectrical activities of human body.

Electrocardiography, Electro -encephalography. electromyography, Electro ethnography,Principles specifications and interpretation of records.

Measurement of no etectrical quantity in human body, Measurement of blood flowrespiration rate and depth heart rate.

ESR blood pressure, temperature pH impedance of various parts GSR mobility of internal
organs.

control of body functioning: stimurator for muscre and nervous system cardiac pacemaker.
Blood pump respiration controlter myo electric control of paralyzed muscles,

l. Blomedical Instrumentation & Measurements by L.Cronwel (Mccraw Hlll)
2. Biomedical Engineering System by L. Cronwel (McGraw Hill).
3. Bioelectric Phenomena by Robert Blensev (Mccraw Hill),

a
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8S-EE-O2(5) ELECTM_rr

UNIT 1:

DIGITAL SIGNAL PROCESSING

Drscrete time signals & systems, Discrete time srgnals, Discrete tlme systems, Linearity,
causalrty, stability, static dynamic, Time Invariance Time varjance, ctassifrcatlon of drscrete
trme systems, Iinear convolution, circular convolution, cross correlation, Autoco rrelatron.
Lrnear constant coefficient difference equations, sampring theorem & sampring process,
Reconstruction of sampling data, convolution.

Frequency domain representaron of discrete time signars and systems, Fourier transformer
of discrete time stgnals, properties of discrete time Fourier transformer,

The z - transform: Definition. properties of the region of convergence for the z- transform,Z - transform properties, Inverse Z - transform using contour integration, complex
convolution theorem, Parseval's theorem, unalateral Z - transform, stability Interpretation
using Jury's array,

Transform analysis of l-Tl system & structures for discrete - trme system: Frequency
response of LTI system, relationship between magnitude & phase, all pass system,
minimum phase system, linedr system with generalized linear phase.
Block diagram representation & signar frow graph representation of rinear constant
coefficient difference equations, basic structures for IIR systems, transposed forms, basic
network structures for FIR systems, lattice structures..

Filter design technrques: Design of discrete trme IIR filters from continuous time filters.
Frequency transformations of row pass IIR firters, Design of FIR firters by windowing, FrR
filter design by Kaiser Window method. Frequency sampting method.

Discrete Fourier Transform: Drscrete Fourier series, propertaes of discrete Fourier series
discrete Fourier transform, properties of DFT, circular convolution using discrete Fourier
transform. Decimation in time FFT algorithm, decimation in frequency FFT, FFT of long
sequences using overlap add & overlap save method.

1. Discrete time signal processing 2"d Edition by Alan V. Oppenheim, Ronald W. Schafer &
Buch Pearson.

2. Digital Signal Processing , A Computer based approach by Sanjit K. Mitra.

1. Digital signal processing Theory & application by. prows and Manotakis, 3d edition pHI
Ltd.

t

UNIT 2

UNIT 3

UNIT 4

UNIT 5

UNIT 6

BOOKS:

REFERENCE:

'(
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85 EE 02 (6) Elective ttl OPTIMIZATION TECI|NTQUES

UNIT-I: Introductlon: Concept of optrmizatron, statement of optimization probtem. Classifacation of
opttmization problems, optimization techniques,

UNIT-2: Classical Optimization Techniques: Single variable optimizations, multivariable optimization
with no equality and in equality constraints, solution using lagrangian multipliers, Kunh -
Tucker Conditions.

UNIT-3: Linear Programming (Simplex method): Application of linear programming, standard form
& geometry of linear programming problems, definitions & theorems, solution of system of
linear simultaneous equations, pivotal reduction of a general system of equations, stmplex
algorithm.

UNIT-4: Nonlinear Proorammino- I dimensional minimization methods:
Introductions, unimodal functions, elimination methods, direct root methods.

UNIT-s: Nonlinear prooramminq-It: Unconstrained optimizations technioues-
Introductions, Direct search methods, Random & Grid search methods, Powell's method.
lndirect search method, Canchy's method, Fletchor Reaves method, Newton's method.

UNIT-6: NonlinearProoramminolll:ConstrainedOptimizationtechnioues:
Introduction, characteristics of constrained problem, sequential linear programming,
Zoutendijk's method of feasible directions, Rosen's gradient projection method.

TEXT BOOKS:
1. Engineering Optimization: Theory & practical (Third Edition), by S.S. Rao, New Age

International.

1
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SSEE-O3

Unit 1

Unit 2:

Unit 3:

Unit 4:

Unit 5t

Unit G:

Boo:(s:

SWITCH GEAR AND PROTECTION

General philosophy of protective Relaying: protective zones, p.mary protection, back upprotection Remote and Local Back up seleCtivity.

Medium voltage Line Protection: over current reraying, directronar- over current reray.

High voltage Line protection: Distance relays, carrter distance schemes. unit carrier
schemes.

Equipment Protection: principres of differentrar reraying, protectron of generator,
transformers and bus Bars by differentiar reraying and other rerays. protection rnduction
Motors against overloads, short circuits. Thermal relays, miniature circuit.

Introduction static relays: cornparison of static and erectro mechanicar rerays, two input
amplitude and phase comparator and their duality. Generation of various distance relav
characteristics using above comparators.

Switchgear: circuit breakers. Arc interruption theory, recovery and Restricting vortages,
RRRV, breaking of inductive and capacitive currents, C.B, ratings, different media of arc
interruption, overview of oil circuit breakers. construction and operation of Air brast, sF6 and
vacuum breakers.

1. Art and science of protective Relaying by Mason.
2. Protective Relaying, Vol. I & II by Warrington.
3. Switchgear and Protection by Sunil S.Rao.
4. Switchgear and Protection by Ravindranath and Chander. (Khanna publications)
5. Power System Protection and Switchgear by B.Ram (TMG).



COMPUTER APPLICATIoNs IN ELEcTRIcAL ENGINEERING

li*:i:: -& Netv\'ork Matrices: Graph incidence Ivatrices, pr.mrrrve net,"^/ork, androTnat on of network matrices by srngurar transformat ons.

Algorithm for formation of Bus Impedance and Bus Admittance matnx for system w thout
muruat cou plinq.

Three phase Networks: Three phase balance net!!ork elements with balanced and
unbalar(ed excrtatron, rncidence and networ\ matflce>
Algorlthm for formation of three-phase bus impedance matnx

for three-phase element.
wrtho ut mutual cou pitng.

Load Flow Studles: Power system load flow equations, solution Tecnnrque, Gauss Seidel,
Newton Raphson and fast decoupled technique with and wrthout vortage contror buses
Representation of tap changing and phase shifting transformers, Elementary load ftow
p ro9 ra rn s.

Short circuit studres; Three phase network short cl!'autt .-.uiaricns irsiiiE ous
lmpendence matrtx for balance and unbalanced faults. Computer programnre for short
circuit studies on simple system.

Transient Stability studies:
transient stability studies,

Modeling of synchronous machine. power sysiern network for
Numerical solution of swing equation by rnodified Euler and

looKs:

Runge Kutta 4th order
stability stuCy,

method. Elementary computer programme ior the transient

1. Computer method in power system analysis by 5ta99 and Ele Abiad (l'1cc.aw Hitl)
2. Electric Energy System Theory and introduction by Oite l.Elgard. (TM|1)

3. Elements of power system analysis by William D. Stevenson. (Ttv1H )
4. Computer Analysis of Power system by R.N.Ohar.


