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B.E. (CBGS) VI SEMESTER
ELE,CTRICAL

ANALOG & DIGITA

Subject T'itlc Su b.iect

Code

E]\CIF{EERING
L COMMUNICATION

(irarle lor End Scm. , t.i;pA at the cnd ol.er crri (-ourse

i-
. B.E.

lqLttr
Lj n it-I:

tven semester

5.{)iAn
1

rlog & Digital Comm unication EE600t
Plin.
*[)"

ilIin.
!'!1)!'

Tirne domain and frequencl'' doniain represerrlatiorr cl sigrral. Fourier'l lanslbrm ancl its properties. Trarslirrrn of'
cate' Periodic gatc, lrnpulst periorlic impulsc sinc and cosirre ual'e. Concept oienergv rlensitl,anri pqrver clcn.silr
(Parseval's theorem). Power tlensity ol' pcrioclic garc an,J impulse function, impulse response of a slstctn.
convolutions. convolution with impirlse flnctiolt" causal and non causal s-ystem impulse response ol'ideal low pass
iilter. Corelation & Auto correlation.

Unit-II:
Base band signal. nced of modulatir-rn, Introduction of motiulations iechniques, ,{nrplitude modul*tion, Equarion anil
its fiequency domain representation. tsanrjrvirjth. Poler clistribr.rlion. AM suppressed carrier wavefbrm equation ancl
frequency domain rcpr€sentation Ceneratiotr (llalance/Chopper rnoclulator) and s,v..nchrrln,us rJ*tection tcchnrque.
erors in synchronous detection. Intro<luclion to SSB and vSB Transmission Angle motjulation. Frequency ancl
phase rnodulation equation and their relative phase ancl fiequenc-v devialions, modulation index liequency spectrum.
NBFM and wBFL,r. tsandwiclth comparison olnrotlulation teclrniqucs"

Unit-III:
S-ampling of signal. sampling theorem fbr low pass anri
J'inre division, multiplexing (TDM). C.hanncl Banrlrvidth
Natural and tlat top. Aperrure eflcct. lntraduction to 1:ulse
Quantization, Quantizatiolt error" pulse cocle nrodulation.
rale^ Bir rate. multiplexed pCM signal. Dillbrenrial pClv1
M odulation ( A DM ). cr-rmpari son r:f' various s!,steltls.

Rand pass signal. Pulse amplitude mtxJularion (pAM).
tbr PAM-TDM signal I'ype of sarnpling in.stanraneous.
position and pulse durariun modularions. Digital signal.
signal to noise ratio, Companding, Data rate and Baurj
(DPCi\,1). Delta Modulation (DM) anil Atiaptive Dclta

tinit-IY:
Digital rnodulations techniques. ceneralion. rJetectiorr. equarion and Bandwidth of anrplitude shift ke.v..ing (ASK)Binary Phase shitt ke-ving (BPSK). Dilt-erential phasc shiii keying iDpsK). cfker and non offsel quadrarure phasrshifi keying (QPSK), M-Ar,v PSK, Binar-v fi"eqlenc,u shi{t Kcyi*ng (BrsK.). M-;, FSK euadrarure Anrptitudcmodulation (QAr\{), MODEM. Introducti.rn to pr,lnanitit-v of error_

tlnit-V:
Infonnation theory and coding- lnfirrmation, enrropies {Marginal ancl conditiqnal). Mtxlel ol a cornnrunicati*'s)'stem' l!{afhematical representatiorr of'source. channel and receiver characleristics. Mutua, i*lbrmation. channl.lcapacitv eflicienc5 ol'noisc'ttee chanrrel Biriar.r ..r.rrirntlric charuret f nscig,r"i, ;,,;;#;;,;"]'il;:il'-"f,"riri,,,.,of signal' Nl!{ svmrnetric l}inary cltannel. sliannorr theorern. Shanon-}-lartley theorem {sn,J-Bw trarir: of1S.r-rrccenc0ding cr:de properties: Shanon. Fano antl Hrrljinirn cociing methods and their eflicit-ncy error control co.irrc.Minirnitnt Hamming dislance. I-inear Bloch ('odc. c-r'clic code and convolution cr:t1es. Line Encorling: Manchrslercoding. RZ. NRZ' cocling.

Bool*i References:
I. Singh & Sapre, (_'t_rnuuunicarion Svstern. l-\,11I
2. 'l'auh & shilling. (lornrrrunicarion Sysrerrr. T\4lll. l'lsu; Analog arxl digiral conrrrrunicatiut (Schaun.l ,: ll.ll{d' B.P' Larhi. lVl'dern Digirar iind anakrg c'rn*rlrnicari(), )\\telr"5. Sirnon tla_v.,kins. ('ornnrunication Slstenr. .lohn \\iiilr6. War.nc 'l ornasi. I'.lectronic (lcrnrnrirnicurion s.r stcnr7' Martirr S' Roden- Analog & Digital (-'olrrrnunicarion Sr ricnr: l)isuovcrv press.8. I:rarik R. I)ung.an^ Llectronic ('ornmunicatiol) \-r rlgyl t , ., ..rr,_,,, iiL;;l '" "

irurt".,t
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Analog & Oigital Communication



Semester-VI
EE600l Analog and digitat communication

ion ofthis course students will be able to_

CO5. Compare t

COI l)eterminepuuriffi'oz.E*ptotnditiffi
used in analog communications,

POI ?02 P()3 Po4 PO5

Engineering
Knowledge

Problem
Analysis

Design/De

velopment
of

Solutions

PO6 PO7 PO8 PO9 POl0 POI I POt2 PSO I PS02

Power
System
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Investigati
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Project
Managemt

nt and
Finance
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Learning llachincation

EE600t(t) 2
EE600l (2) i

EE600 I (3) 2

8E600 I (4) 2

8E600 | (5)
I

0
EE600t I o.4 0.2 0 0 0 0 0 0 0 0 0 0



.8.8. (CBGS) Vr SEMESTER
ELECTRICAL ENGINEERTNG

POWER SYSTEM PROTECTION
i

i

I C'ourse
I

iF-*,*.-'1 B.E.
I

i Ic-q(;s)
Unit-l:

Subiect Title

Protection
nE6002 Min.

*l)' Min.
.(I) rt 5.0

Relays: Ceneral consideratiotl' -settsing rlf- tault. primar.v and back ilp protection, basic requirements of'protective
rela,vitlg, classillcation ol'rela1s. constructi(ln olelectroriragnetic rela!s. intlucriori t-vpe rela;- principle. inverse time
and dcflnite time cltaractr'ristics^ ovcr currenl. over voltage. directioiral" rJistance t.tuyr, dilhrential bLrchholz antj
negative phase sequence relais.

Unit-II:
Advance rela;-s: Static Reinl's : cllassification of static rela,v-s. hlock diagram & components .f static relay.s.comparators' s{'atic ov$r currenl. static direclir:nal. staric c.listarrce anrJ static di*erential relays- \,licroprocessr:r BaselIlela-vs: General consirleralions. llorv chart anrj sr:fiware development for protection, micr.processor base<l overcurrenr relay, directiolal relay. disranc:e relay. sccuritY and reliabilirv.

Unit-III:
Protection : T}'pes and detertion ol' litults and their ell'ects. alternator protection schenre. porver trarrsttrmrcrprotection" generatit>n-translilrmcr unit protection schelne, br.rsbar plotection, lransmissiorr line protectiorr. tiameleakage protecrion. pilor relay scheme.

Unit-IV:
switchgear: Fwe : characteristics. types of ftses, selection of fuses. construction ancl applicati'n ol'HRC fuses.circuit breaker : basic principlc ol'operation. are phenomenon, initiation and maintenance ol are. orc intcrruptionnrethods, are voltage and current rvavetbrm in AC circuit break in. re-striking ancl rec,,uery voltage, cu*enlthopping, raling of circuit breakers. bre.1l'.11s capacit-v, making capacity. short tiie rating. rvorking principlc andimportant featurcs of oil cB' minirnurn oil cc. air blasi cB..vaiuurn cB-anrj sF6cB, auto high speed re-closing.Unit-V:
over voltagt protection and neutral grounding : surge over voltages : (auses of over vollages. lightningphenomenon, protection ol'transrttission line againsr ol'er voltages, kly:donogr"pt rna rlagnetic link. srvitchingsurges' surge diverters peters ion coil and insulation corlrdination. ieitral grounding: Resistance ear llring. reactancrear thing, resonance ear thing. voltage translbrrner ear thing. car thing transformer.
Rrferences:
S.L. Uppal, Power System
sunil s.Rao^ srvitchgear a.d Prolccrit'rn. Khanna pub 

^r-ew 
Dslhi. l9{i6

c.l-. wadhwa. Iilectrical p.rer S1.:1elrrs. Ne*,ugc Inrernational (p) i_td 2000
B.Ravindranath and N. Chan<jer. porver S_r,stern Frotection A S*,itjgeur, wiley Erstern l,ttl .977
tsaciri Rarn, vishtlakarnta. l\rii er \..tcni Protccliorr and Switchgeo.l Toru l!{c crar,v l lill 100 I

POWER SYSTEM PROTECTTON LAB

tsooks
t.
)
3.
1.
f.

[.ist ol'Experiments:

I. To plot
2. "l'o plot
3. lo plor
,1. 1'o plot
5. I o plot
6. "l'o plor
7. t o plor

IDIV{1" characterisrics olthe over currcllt rcla.\,.
nricroprocessor based ovcr current rela-v characteristics.
Electromechanical hrasccl t. V ltclar characteristics.
microproc:cssor hase,l t VrOV lleiat, char.acteristics.
the trip voltage ant't linrc intcrlal o1't inder voltage Rela1, lElectrorrecha,ical)
t jnder Voltage Rcirl rrip rinre charactcrisrics curve.
the bias curve rvith nrcatt bias currrnt irr X-axis ancl tiif{ererrtial current in y-axis.

D

' 
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Porver Systenr

f rr:xt Powtr \r rlrrrr l,rotrctitrrr

A

Subject Gradc lirr End Senr. I CGPA at the cnd of evrn'
cycn semesterCode I T



tt. lo plot the percentage hiased dilterential curve tirr static rela,v.

9. 'l'o plot tlrr lault currcnt and trip time graph to anall'se Negative Sequencc Rclal
10. To llnd out rhe pickup and reset valueolthe instantaneous relay.

1 I . 'l o check the opcraiiotr ot'ovcr cument relay.

12. l'o check the pcrcentage setting olthe percentagc di{l"crcntial RelaS'.

13. l-o plot the directional characteristics of directional over current relal'on R-X cliagrarr.

1{. 'fo plot the characteristics of Buchholz Relay.

15. 
-l 

o plot the characteristics of
a) Electromagnctic Relays

tr) Static Relay's

c) Microprocessor bascd RelaYs

16. Determine the characteristics of Micro controller hased

a) Over/Undcr Voltagc Rela,v

b) Directional Over Currcnt RelaY'

c) 3 phase ditferential relaY'

U\'JY ,,ruKLN
cHh\L'"

D(' "' 
. r. rir\cge

,*,'l;:,';l:"i' i 
" 

i i iu n''

Power SYstem Protection



l.l!.6002 Po\\ ER s\ S'tEt\t PROTECTTON
Alicr crrrnpletion ol'this cuurse students will he able to-

COl. Explain Various tvpes of relav's.

CO2. Categorized Advanoe Relays

3O3. lllustrate Protection of Busbar, transmission line, altemator
:'O4. Employ switchgear equipments for protection svstem.

lO5. Analyze causes ofSurge overvoltages.

POr PO2 PO-.1 P04 POs PO6 PO7 PO8 PO9 POl0 POI I POl2 PSOI PS02

Engineering
Knowledge

Problem
Analysis

Design/De
Conduct

Investigati
ons of

Complex

Modern
Tool Usagt

The
Engineer

and
Society

f,nvironme
nt and

Sustaine hi
Ethics

Individual
Project

Life-Long
Learning

Machine
Power
System

v(ruprrrtlrl
of

Solutions

and Team
Work ation

rvrtnagem€

nt and
Financelity

riE6002( 3 2

EE6002( 2 2

IrE6002( 2 2 2

EE6002( I 2

trE6002( 3 3

Ef_6002 t.{ 0.6 0 0.2 0 0 0 0 0 0 0 0 0.4 )1



B.E. (CBGS) VI SEMESTE,R
E L ECTRICAL ENGII{EERII\G

POWER SYSTEM AI\{A LYSIS
Corrrse CCPA at thc end of everv

even lietltester

Power Svstem Anrlvsis

Power flow studies - Btts ('lassitlcation, bus arlmittance matrix. Formulatiorr ol'sratic porvcr l)ow equations- theporver-flow probiem. (iairss-reidel. j\--c${on Rap son anrj Fast decouplcti porver flolv met'hods, cornparison of these
metnods.

tinit * II:
Faults Calculations- Ilepresentatiorl of Prrrv'er system, Per unit s)'sten.l reprusental.ion, Transierrt itl series circuit. -iphase sudden short circLrit ol an alternator. limitation of fbult curents.' anal-vsis ol'synrntetrical lauh in power
system netrvorks.,cotrsideraliorr ol'pre lault load current, curre,tl limiting 1..r.toii.
shttrt circuil cukulutittn rtl uns.vwnutrical ./itults- s-ynthesis of unsjrnnretrical phasors li'm their s,v*mmetricalcomponents' power in lernis of svmmelrical components, sequence circuits ol itar delta impe6ances" sequencccircuits o{' syn:merrical lransr.rrission lines. synchronous machine and tr.ansfbrmers. Sequence netwclrks.Unsymmetrical faults in porver s-v,stem.

Unit - III:
Fundamen{als of power economics-. Economic Load Dispatch- distribution ol' loads in plant, transmission lossequation, system constraints. Economic^Dispatch neglecting losses. classic Load Dispatch Including transmissionlosses' lvl.odern interconnectecl pt,wer .!t,'stan,r-CenJ*t prJUt*rns a.ssociatcd rvith modern intsrconnected powersystems dereguldion' Porver svstetn restructuring distributed generatiorr *ong"r,ion available transfer capacitiespricing of energl, and transnrission sen ice.

Unit - IV:
Power system stability- the stabilitl' problem. rotor dynarnics and srving equation polver angle equation.synchronizing polver coellicients. Equal Area criterion. criiical clearing ungte.-muiti machine system, step by st.lpsolution.f swing equarion^ iaclcrs atfecring transient stability..

Unit - V:
Load frequency and voltage control- Load frequency problem. speed goverrring s1.,stems. reasons fbr limits onfrequencl" Methods ol'roltugc control(sourc.* ,nal sint<'of reactive po*;.r, shuni capacitors and reactors, seriescapacitors' comparison hel*eelr shrrnt and series capacitors. synchronous'capacitors" 1ap clranging transformer.boostcr transfornrer; '/ 'Y-!vr'\'u'' !qPqlrt,r)' tdP LIIartBIItg lrans

l,ist of Experiments-
l' -[o 

develop a 3 bus sJistelu r'ith AGC (Autornatic generation control]on in polver world.
?, To develop y bus lnatrix lirr n hr-rs slstem in pcrwer rvorld.3. Load tlorv sturiics usi*g guass sicdic nrcthoi in poru", r,vorrd{. symrnetrical l}uh anarvsis.t"n bus s'stcnl in poircr u..rrd.
5' Line t. ground fhLrrt anarrsis .r n bus s-vstem in porvtr rvorkJ^
6. [.ine to l.ine lault anal-vsis,l'n trus s].stenl irr ptxver world.
7. Linc t. Linc to grourrcr fa*rt a.arlsis orn bus systenr in powur w.rrd.

Suggested readings:
Text hcxlla;:

I' l:lectrica] Po*'er S-vsletnr h1 ( .t-- *adhrva Nerv Age lnremarionai (p) l.'l'd 2rrd e.xitiorr l99g2' Porver system analvsis h-r John.l.cirainger and william l). Stcrlcnson.Jr. Mccirarv-t.lill Serics in Hectrical and('ornputer l..rrr:i neeri rrg
Brxrkr References:

I' V{o<lern PoB'er s1'stetn i\nrlrsis h1.'l.-1. Nagrath & D.P. Kr-rlhari I'ata Mc Cirirrv llill Prrb. L.t.r. Lrrl. }td ctlitiorr.?. r\ coursc in purrcr ilstr,n b, .f B. (iupra. SK karara ancl scxrs.3' Rcaclive po\\cf conlr(!l ilr i:.lectlic Svsletns b1.. 1 -.f l:: tr{illar- .ltlrrt rr iier &Son4' T'K Nagarkar. \1S. S.klirirr l\rrrer i-rsteur;\nal-r,sis, Oxlord {irrir,crsit.r prcss.5' Llgerd o.l. l.'lrrctric Uncrr:1 s-vstenrs i'h..rri,.'l'Mf-l New Delhi Second Lditiorr lglll

' I1-JKI.A

' " 
o "nl; :,".';u;'ii ii;l i;';"'

Subject I Grade for End Sem.

Code i--f-i-- -- --,F1A^r I Min.

P

886003 , :;; LIin.

St{AItl-A"": 1)rrrr tr S-r stcnr .{nnh ris

5.0

[init - I:



Prablra Kundur Porver sYstem stabilit,v and control l!{r-: Orarv hitl inc Nc* York l98l
I'aylor c.w. Ilorver s).stem Voltage Stabiliry MC Graw l{ill inc Ncw Yark l99l
Weedl' B.M. F.lectric Power System.lohn \\'ile1'and Sons lrd edition.

P.S. R. illLrilh1, Poner S-vstent Operation and control B.s. publication.

POWER SYSTEM ANALYSIS LAB

List of Experintents'

L l"oad flow studies o[n bus system using Nervton llapson llethod in MA tl.AB.

2. I.6acl llpu' studies of n bLrs sYstem using Cuass Siedle method in \4A'l'l 'Af3'

3. Symmetricitl tbult analysis of n bus s-vstem using MATI'AB'
4. Lltrsymmetrical fault anal.vsis of rr bus system using MA'I'LAB.

5. Llcoiromic power sharing Letr,veen generators neglecting transmission losses using MATLAB'

6. Economic power sharing between generatclrs including transmission losses using MATLAB'

1. Anal_vsis o|3 phur" tault using Equai Area Criteria using MATLAB'

t. Traniient sratrilir-r studies of multimachine system using MATLAB'
g. Auromatic generation control in single area system using MA]'L'AI)'

10. Automatic generarion control in rnultimachine s,vstem using N{ATl.AB.

t.
1,rU(LN

6.
1.

L
9.

,rt - 
._ 6\\e $e

. .r tJ 
l-

l"o"ln.*,.,.!::'ili' 
uii '* 

t ''

'i.Tl,i::U;oii 
iuo 

o 
'
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Ull,600J Power System Analysis
n ltcr colnpl(tion ol this course studenls will be able to-
CO l. Use power flow methods in the por.r,er-flow problem.

t'O2. Calculate symmefi-ioal and unsymmetrical laults in power system netw.orks

CO3. Design loads for Economic Load Dispatch.

CO4. Apply equal area criteria for Power System stabilitv.
CO5. Analyze Load fiequency control and voltage control ofpower system.

POI PO2 PO3 PO4 PO5 P06 PO7 PO8 PO9 POl0 POll POl2 PSOI PS02

Engineering
Knowledge

Problem
Analysis

Design/De
Conduct

Investigati
ons of

Complex

Modern
Tool fisage

The
f,ngineer

and
Society

Environme
nt and

lithics
Individual

Project

!Iachi ne
Power
Systemof

Solutions

and Team
Work ation nt and

Finance
Learning

litr"

EE6003( 3 l
E86003( 3 3

E86003( 2 2

EE6003(.1 2 2

8E6003( 2 2

E E6003 0 1.2 0..1 0.8 0 0 0 0 0 0 0 0 0 2.4



B.E. (CBGS) YI SEMESTER
ELECTRICAL ENGIN{ EERING

MICRO PROCESSORS & MICRO CONTROLLERS

__.,11,"

EE600,t

T

Min.
i! I)!r

Course

B,E.

{cBGS)

Subject f itle

Micro Processors & Micro
Controllers

CCPA at the end of cverv
eYen stmesterP

r. J)rr

llin.

irg'

tinit -l :

S'Iicroprocessor tl{}86: Intrrtductiorr to l6-bit 8086 micrr,rpr()crss(.x's. archilecture ol 8086. pin conligr"rratiorr.
interrupts. mininium mode and marimum mocle, tinnirtg diagranr. \{cnrt.rrv intcrfacing. Conrparative study of Salient
leatures of8086. 8f1286 and 80386.

Lnit- II :

llicroprocessor f1086 Programming: lntroduction set t:f 8086, Addressing rrrode" assembler directives &
operations. assetntrl,"- and machine language programmirrg. sutrrolrtine call arrri relurns, Concept of stack. Stack
structurc of 8086, timings and delays,

tinit- III:
Input-{)utpul interfacing: Memorl. Mapped l/O and Peripherals IiO. PPI 8255 Architecture and modes of
operation. Intertacing to l6-hit microprocessor and prorramnring. DIv{A controller (8257) Architecturc.
Programmable intervaltimer 8254. QSART 8251, 8 bit ADC/I)AC intcrfacing and programming.

Lnit -IV:
Llicrocontroller 805I : Intel famil,v of I bit microcontrerllers. Architecture ol'8051. yO Configuration. interrupts.
Inlerrupt struclure and intcmrpt priorities, poft structure and operation, Accessing internal & cxtcmal memories and
dill'crent rnode ol'operation. Ir{emory organization. Addressing rnodc. instruction set of 8051 and programrning.

Unit -V:
S05llnterfacing. Applications and serial cammunica(ion:l({.}51 inrerfacing to ADC and DAC. Stepper motor
inlerlacing, firner,icounter function,8051 based thruster firirrg circuit. ll05 I connections (o Rs-232" 8051 Serial
communication. Serial communicatiorr modes. Serial communication prograrnming, Serial pofi programrning in C.

Books Rel'erence:
l. Hitll Douglas V. llicroprocessor and interfhcing, Progranrming and l.lardrvarc. second *dition, Macmillan iVlcCraw

Hiit.
2. Ra; A.K. BhLrchandi K.M. Advance Micrnprocessorand penpheral. flrst edition- TMII
3. Kenneth J. Ayala. 'l'he 8086 tnicroprocessor. Progr*mrr"rirrg and inter{Icing the PC, lndian editir:n CE}IIGr\GE

Lcarning.
4. MLrharnmad Ali Mazidi and Janice Cillespie Mazidi,"T"he 8051 L'licrocontroller and Ernhedded S,vsterns. Pearson

education. 2005
5. Kcnneth J. Ayala.The 8051 Microcontroller Architecture. III *d jtion" ('l:NC;\CI Learning.
6. V. L,da1'ashanl,ara and \.{.S. I'{allikar_iunaswan.v. 80-5I lV{icrucontroller. i\'{c0rarv Hill.
7. i!{cl..inlc-1 .-l'he,905 I \4icroconlroller and Embedded S;-sterns-using its.senrhlv and C.Ptjl,2006iPearstirr. 1006.

MICRO PROCESSORS & I,TICRO COI\TROLLERS LAB
List of E:ipcrimcnts:
l. Write an 8086 Al.P to tind the average of a serics of 8-hir numbers.
?. \\ ritc an 801t6 Al.P ro llnd the HCF of l. l6-bit numlrcrs.
3. \\'ritc an 808{; Al-P ro find the l.CVl of l. l6-bir numbers.
.1. \\rite arr 8086 ,1l-P ro reverse a given srring.
5. \\'rite tn ltO8{r ALP lo find out a larger number liom a gir",err unordcred 8 bit nunrbcrs.
6. Write an 8086 Al.P to arrangc the givcn scriesolS-hit nunrhels in itsccrrrlingorcier.
1. Write arr 8{}lt6 .{l.P to llnd the tirc:rorial ol'a nurlber
8. \\rritc an 8086 A[,P to print 'n' I-ibonacci numhcrs.
9. Writc an 8080 AI.l'} to pertorm Decimal to Rinan corlr..crsior.t.
10. Writc an 8(lll(;.,\1.[) to pcrlbrnr Dccirnal to Ilexadccirrral eorrrersi,.,n.

,.r t \
t 11 I l'. I \ \lirro pr,rrr:is{lrs .t \lirr,r ( ontroll*rs
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811600{ Ilicroprorcssor & i\li(roco lroller
Alicr ol lhis ooursc studeDts will be able to-
CO I Explain thc architecture and Soliware model oflntel's 8086 -bit Microprocessor.
f()2 l)e\clop 1i086 assenrbl\ le\cl program\ and rnanualh translare 1hcnr to Machinc [,anquase programs

COI lnlcrlace vanous pcriphcral lcslike8255.8257.825l,and8254wirh8086Microprocessor.
CO4 Appl) I,l05l inlerrupi stsrcm to intertace peripheral nnd los rn interrupt driven dala lransLr mode.

CO5 Program the 8051 microcontroller for scrial oommunication modes.

POI PO2 PO3 PO,l PO5 PO6 PO7 PO8 PO9 POl0 POI I PO l2 PSOI PSO2

Engineering
Knowledg€

Design/De Conduct
Investigrti

Complex

N{odern

tool Usage

Th€
Engineer

and
Society

nt and
Sustainsbi

lity

llthics
Indi!idu!l Proj€cl

LiIe Long
L€irning

Uachin(
Stslem

Solu(ions
nl and

886004(t) )
uidxll(2)
EE6004(3)

11r6004(4) l

Et6u04(5)
t.]l.tfi)0.t 0.lt 0.J 0.6 0 0 0 0 0 0 0 0 0 0 0
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B.E. i (Elective- II)

, (CBC;S) i Control System

B.E. (CBGS) VI SEMESTER
ELECTRICAL ENG I NEE RII\G
ELECTIVE. II) CONTROL SYSTEM

Sutrject Grade for End Sem. ( (,l'A ut the end ofevcrv,,:L(ldc ! 'r D rt tn spme\lerP 0!en semester

Min.
*l)"

i
I5.0 ;
i

tiE6005A

Unit-l:
Modeling ot'd,vnamic s)'stems: Electrical. Mecharrical and h1'clraulic s)siems. Cuncepl of transfer function, Statc
space tiescription of dvnarrtic systcms: Open and closed loop systeuts. Signal tlow graph. Mason's ibrmula.
Contponcnts o1' control s)'stems: Enor detectors (S-v'rrchros & Potentiomctcr), Servo1notors {AC & DC t.
techogenerators. powrr arnplifier. steppfr motors.

Unit -lI;
I-ime-donrain anal-vsis of closed loop systems: Tcst signals. tirne response of llrst and second grdersystems, Time
domain peribnnance specifications, Steady state error & errr.ir conslants, l"eedback control actions: 

-proportional,

deriyative and integral control.
Unit -IIl:

Concept of stability. Necessary condition lor stabilitl I{r.rrwitz. S:ability criterion. Relative stability analysis. Root
l*,cus technique.

Unit -lY:
F'requenc;" response analysis and stability in frequency domain: Correlation belween time and fiequencS, response
analvsis. Polar plots, Bode plots, EfIect of adding pole an<l z-eros, Nyquist stability criterion, gain margirrand phase
rrtargin' Relative stability tiorn Nyquist plot. Frequency domain compeisation. leail. lag, lag-ieid compinsation.

Llnit -V:
State space analysis: Concept of state, state space representation of sysiems. Blgck diagran: for state equation.'l'rans{br i'unction decomposition, Solution olstate equatiotl. Concept of conrollability and 

'hscrvability.Books Reference:
I. l.J. Nagrath and M. Gopal. "control system engineering", Nerv Age International.
2. K. Ogara. lvlodern Contn:l Engineering. pHI.
l. B.C. Kuo. Auromatic Corrtrol systenrs. pl{l
{. Copal M.. Control Sysrem: Principles & Design, 1.N{H.
5. N.K. Sinha. Control Systerns. Ner.v Age Interrtational
6. Stelani.Slrahian.Savanl.Hosterrer-."f)r_:signof{bedbackconrrol Systenr.s.,"Oxford

r#sunlt'l,t'
i1luK1-A

Jabalprr' 
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Jabat*"

(!.ltctirr- II) ( onlrrl \rstcnr



Et-6005 ( ontrcl Slstcm
ol thrs course sludcDts vuill be able 1()-

COI Arulyr"cl""t.i.nl. ...honi.@
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B.E. (CBGS} VT SEMESTER
ELECTRI CAL EI\GI NEERtliiG

ELECTIVE- II) II\TE LLECTUA L PROPERTY RIGHTS
r (irade frrr f,nd Sem. I

Subject Title

{Electivt- II)
IPR

(lntellectual l'}roperty Rights)
EIi6005B

llin.
'rf)"

Cou rsc

B.E"

{cB(;s)

C-(;PA al the end of even
even semester

5.0

t:nit

Books
l.
)
3.
-1.

].
6.

.I :

Introduction: lntroduction and Justil'ications o1' IPR. Naturc ot IP. Major tbrms of IP- Copyrigtrt, Patcnl, 
.l 

raclc
Marks Designs, Ccographic indication" la-vout tlesign of' Senri conductors. Pianl varieties" Concept & Meaning
of'lnteilectual Propert,v-. Major internatiorral doc'umenls relating to rhe proiection of'lP - Berne Convention, paris
Convention. TRIPS. Tlre World lntellectual Proper-ty.{)rganiz-arion (WlpC)).

Linit -ll :

('opvright: Meaning and historical development ol'cop).righ1. Subject matter. Orvnership oi'copyright, -[enn

oi copvritrfir, Rights of o\ener. Economic Rights. Moral Rights. Assignment and license of rights. Inirinfement ot'
copyright, Uxceptions of infringement. Ilemedics, Civii" Criminal. Adnrinistrative. Rcgistration Piocedure. 

-
Unit -llI:

Patents: Meaning and historical development.. Criteria fbr obraining patents. Non patentable inventions, pr6cedurc
tbr registration.. Term of patent, Rights r.rf patenl"ee. Conrpulsory license. Revocation. Infiingement of patents.
l:xceplions to intiingement, Renredies, Patcnt of]'ice and Appellate lloard.

L.lnit -IV:
Trade Marks, Designs & GI
'rratle Marks: f unctions of marks. Procedr-rre for registration. Rights tll
lnliingenrent. Trade Marks Registry and Appellate Board.
Designs: Meaning and evolution of design protection. Registration.]'erm
designs.
Geogmphical Indication: Meaning and evolutiorr of Gl.
Il.i ghts. Aurhorized Lrser.

[init -V:

Ditllrcnce betweerr Cl and Trade Marks, Resistration.

Contemporary Issues & Enforcement of II'R: lI'}R & sustainablc developmenr. The Impact of Internet on llrR. IIrR
Issr"res in biotecl:nr:logi. E-Cornrnerce and IPR issurs. l,icensine anrl enfbrcing IpR. Case itudies in lpR.
Rel'erences:
P. Naralanan. Intellectual Propelt.v.. Larv. Hastern Laiv IIousc
Necra.i Pandel'arrd Khushdeep[ Dharni. lntcllectr,ral pxrperll Riglrrs. plil, ]014
N.S Cr:palakrishnan and'f.G. Agitha. Principles ollntcllectr-ral Property. [,astern Book Co. Lucknorv, 2009.
r\ttarrd Padnranabhan. linforcenrenl of Intellectrnl Propert), [.eris \exis I]utterwofths, Nagpur,2{)12.
Managing Intellectual Propert_r,]'he stratcgic lmperatire, Vinocl \i. sople. pl,ll.
l'rahucidha Ganguli. " lnrellecrual propert;- Rights'' tu1crjr:r*. t,lill L:;ucation. 20 l6^

"M
' " : :$; :,""';!;' ;Jf &" t:' "

'holder. Assignment and Iicensing o{'marks.

cil' protection, Rights of holder. unregisterecl

(hltctivc- Il) lnt*llrctuel trrop*rtr lliphrs
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Course i

1

Il.E. | (Elective- lI)

B.E. (CBGS) VI SEMESTER
ELECTRICAL ENGI NEERI F{G

LETEC.II V P - q) CO M T U LA II-O N 4! W
Suhject I Crade for End Sem.

Subject 'I'itle CGPA at the end of evcrv
even scmtstcr

El,600s(l

Roots of algebraic and transcendental equ:rtions: Ilisectiorr nrcthod. Regula-Falsi method. Newton-ftaphson
rnethtlel. iterirtion method. CratJes rfi')t squaring methocl.
Solution of system of lincar equations: Ciauss elimination rnethod. (.iauss Jor<ian nrcthod, i-U decornpositiorr
method. relirxation method. Jacobi and Gauss-Seidel methods.

Unit*Il:
lnterpolation: I'inite ditference operator and their rclatiorrships. diff'erence tables, Ne,ovton, Gauys. Bessel and
Stirling's interpolation lbrrnulae, Divided differences. Lagrangc lnterpolation and New'ron's divided diflbrence
interpolation.
liunrerical differentiation and Integration: First
'l'rapez.oidal. Sirripsons ll3rd and 3/8th rules with
points fonnulae.

Unit-lII:
Numerical Solution of ordinary- differential equations: Solution of ODE by Taylor series. Ficarcl's methotl,
Nloditled Euller method, Runge-kutta Method. predictt'rr correcror metlrod.
Numerical solution of Partial Differential Equations :(llassillcation. Finite -difference approximation to
derivatives. solulion o1'l.aplace's equatiott by Jecobi's anti Gauss Seidel method, parabolic equation" It*ralive
nrethod lbr the solution ofequations. t{yperbolic equation ancl ils nunrerical solution.

l,.lnit-IV:
Sampling: Brief idea of sampling, 1. !" and 72 distribution and their applications, ANOVA. Stalistical quality
ct'lntrol- control chans. sampling inspection. acccptancc sarnpling. Producers ancl consumers risk, O.C. curv.e.
faguchi me{hod.

Unit-V:
Queuing Theory: Queuing sYsiems. Transient and stearly stale. tralfic intensity, Distribution of queuing systems.
classifications ot'queuing r:rodels (lvUMll: in{inityif'CFS. I\'{iM,'l: }( i FCFi, MIM/l: infinity/SIRCi. llllfiS,
infinit1,/ FCFS)

Baoks Refercnee:
I' Nurnerical Meth<lds in l:ngineering and scicnce by I].S. Cre*al. Khanrra pgblishers.
2. Nutrterical Mcthods b-v [,. Balagurusanl]. 'lata [.{c Grarv- llill Irrrblishinu Cr:mpany.l.td.. New Delhi.3. \r-lrrerical Ir'lethr:ds tbr Sr:ientilic and Bngineering Computation b1,.tain. ivt. K. ,-lyengar. S. R. K. ;rntl Jair:. R. K..

\eiv;\ge Pvt. Pub.New Delhi.
1. Operation llcsearch. Taha i'{.A; PHL
5. lntrtiduction ttl OR. Hiller and t..iebernran: 'i'\,tH.

or.I&Hlu-ln '.'{LIKLA

NIin.
i.DI

Min.
'.1 )* 5.0

and second ordcr derivalives try various interpolation formulae,
errors and lheir cornbinations. Gauss Legendre ?-points and 3-

": :yJ; :,":;?;;li'1,i i:' "

{CBGS) i Computational }Iathematics

(Elective- ll) ('onrputa tirn:r I \ta thr:nraticr



B.E. (CBGS) Vr SEMESTER
E LECTRICAL ENGII{EERI}.IG

(t_LIcr!vE- rr) E!.lEcIllrcAL MACIILNE DEsrCN
Subject Title

:li:L*---*i.--

i Il.E. I (ntective- tI)
I (!Bq? , llectrig{ Slachine Design
linil-l

Subject
C.ode

Grade for Entl Sem. 
)

(l(;PA at thr.' enrl of everr
elen semester

: Course

EE6005D

(ienerul Concepl and Constraints on Design of Rotating Machines
Rela(ion betrveen rating and dimensions of rotating rnachines. 'Irital loadine, Specific loadings .OLrtput coefl'icient
,l;actors al'fecting size ot Rotaling mnchincs. Clroice ot'specilic magnetic loading. choicc ot'specillc electric loading.
Variation olor.rtput atrd losses rvith linear dimensions.Separation ol'D ar.rci L. of nrachine. tinconsrraincci uptirr-rization
probrlems. curstrained optimization prohlems.

tJnit-lI :

Design of DC machine
Design of armature^ Windings and fielri s-y-sterlrs, Selection of variables lbr optirnal design. I"'onnulalion of design
equatiotls, Obiective function. Constrairtt lunctions. Alqorithms fbr optirnal design.

unit-IIl:
Design of powcr transformer
Design of rnagrrelic circr"rit. I)esign of rvindings. Selection o1' variables ibr optimal design, Formulation of design
equations, Otr-iective function" Constraint tunctions. Algorithms lbr optimal desiglr.

Unit-IV:
Design for 3-phase alternator
Design of stator. rvindings. llesign ol' Iricld syslems tbr salient pole and non-salient pole machiles. Selection 

'fvariables f'or optimal design. Fonnulation of design equations, Ohiective lunction- Constraint functions, Algorithms tbr
optimaldesign.

Unit-V;
Design of 3-phase induction motor
Design of slator' Windings l)esign olsquirrel cage rotr)r. Design of slip ring rotor, Selection ol.variat"rles lbr optirnal
design. Formulation of dcsign equations- OLrjectivc {unctir:ns Constraint iun"tions. Algorithms fur optimal design.

Books Reference:
l. Desigrr and rcsting of [,lectrical Machines. MV Deshpande-v- pHI Learning
2. Computer- Aided Design of Elecrical liquipmerit- b1'Dr. M. Rarnanroorrhy-Alliliarecl b.ast-West press pvt. l,trJ_ Ne,u.

Delhi.
3. ElectricalMachine Design- tr1..A.K. Sawhne,r. Dhanpat Rai& Sons.
"l- Principles olElectrical lr4achirre Design $ith Compurcr Progranrs by.- S.K. Sen, Oxlbrti & IBH puhlishing Co.5- Perfbrmance and Design oiA.C. Machines-M.(i. Sa,v. Afrriiated East Wesr press pvt. t.t<1.. Nerv Dellri.

,M
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Jabalput - '"- 
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j Min. 
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5.0



B.E. (CBGS) Vr SEMESTER
ELECTRICAL ENGINEERING

i ; sutrject i crade for Entl sem. i c<;r,q al the end,f ere^. :('uurse Subject'l'itle Code i*--f 
*--f---p **-1 

fyrn senlester

B.E.
(cB(;s) !-ti60(16

t.isi e,f f iperirnents-

Determinations o1'transf-er function ol'AC servo tltotor.
Determination of transfer lunclions ol I)C serv,.r lltotor.
Stabi lity' anall,sis o1' linear system.
'I.o analyze characrcristics of rclay.
To simulate the performatrce of a second orcler s-vstem rl,ith a digital p. pl, plD controller.fo plot the fiequenc-v response ot'the lead- iag_lca<i lag process.
To determ;ne the digital P, Pl ancl PID control action on the sirnulatecl secr:nd order process.
Validation of level sensor. through open loop control and PID feedback conlrol using process trainer kit.validation of ilow control.valve through open loop control and plD rbedback .onrroi urinfp-.*r, trainer kit.Modeling of inverted pendulum parameters.
Determination of balance control parameters tirr srvine up control of inverted pendulum.
Write a MATLAB program fcrr roor locus.
Write a MAI'LAB program fbr Bode plor.

Dr. HAIL]A
,.r1{uKLA

f)epartmental Lub-lII
I,llectricirl Sollware Lab II

l.
')

3.
1.

5.
6.

8.
s

I0.
I I.
12.
13.

I)e []nrtmcntal t,a]r-ilr r',rr:ctric:rr Sorl*arr r.arr II {{ ,ntrol rt ( urnputing r.rhr

,,..,, *,_,.-1. I
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