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Jabalpur Engineering College, Jabalpur
Choice Based Credit System

Bachelor of Engineering (Electricel Engineering) Semesier: IV

combinationel circuits: Design procedure' Adders,O:o *,lll:.:*Tl":*ti#t",-t} 3tCombinationel Ulrcul$: lresrBu 
itation of a:ry logic circuit with

;"J;ffi;;iloiL'ig"iuniu.''al burlding ol::!:' lT!]"T:"',., ai,,pr cFri,r/narartel adder.
Ail",Ui,'#iyi;'hil:'fi i{t';,'::;*,yj*ll**:'gl*1,#':Jlll,f#l"i'.f f I:
illn1il?'.,-I"H},:ll'#"f ffi ifl .i&';l,r:4:,r::*::*:::.#.i:l?.*"il1:
B:I"ffif,..,",3.iiJil"l'i;iri;o;;;,'r,,r,,,ipi"*",. & impreme-nation or combinational rogic

COURSE OBJECTIVE

This course covers the basics of digital logic circuis and O:tlf 
^':. 

oto't*' Booiean algebra concepts

and tieir application in digital 
"itt"tt*y "ia 

elaborates on both combinationai and sequential circuits'

t,t.*orv .ii"oit. are also covered'

"_1T":::_^*d codes: Digital number syst.ms, Lase conversion, Binary, Decinral,,oc!11,

Hexadecimal, number sy$em #'t"#- '?"v "itr"' ^lOanumeric 
codes - ASCtr code and BCD

codes, concept qf pariry, totffitii^':t ; it-ii't' subraction^ w;rh conrplements' signed Binary

n'mbers, Enor Det..ting a cor'fin!';ildJl ih"ot"t' & Propenies oiBoole* ilq:lt";.*'
Ail"No'i;;;;r;, Ia]ws of n-*itit 'tg"tt'' 

Demorgon's theorem' Boolean expresston re togrc

diaeram. Negative rogi., nr'"*'Jioiit;;;;;*'d"" (concePt oi bubbied garis) canonical and

ilfdffi ;;il-; iMlit"'ts a ;;t:#)' surm of minterms & nroduct of mzxterms' conversron

between canonical forr*. r*r';ifi" ;;i;;,t,Gd 6 variabte maps, solvirg digital problems

usins Maps' Don't.r. tonaltiJnil"ufrr"t 'Iiiit'i-ii"' 
Sum ofproduct & product of sum reduqtion'-"

;';"ffi#dR t Ex-Jusive NoR circuis' Paritv generator & cherkers'

j:
diagram. , ..i 3ir

Seouential Logic Circuit : Larches' SR latch with NAND & NOR gates' D latch' edge tiggered flb''

noo. r-r nip flop, T flip n.o' 
"*t"i 

i'"""'iio'ii"p' "*rvtit "rtloJked 
seouential circuit' state table'

staie dragram, sate reducion J;;;;;[";' ';tate assignmenrs' flip flcp exciution table &

characteristic equations, o"t'go iLJJ*t loi sequentlal 
-circuits' Design wirh sute reduction'

K*

Applications of fliP floP' \k

Digital
Electronics
& Logic

Design



:

.

Registers snd Coulters : Asynchronous and Synchronous counter' sounters with MOD numbers'

Down counrer, Up/DowN ."*,;;;;6;g;;riaeUy in riPple counter, programmable counrer' Pre-

settable counter, BCD counter, ;ffifil ;";r' alnliiations' Decoding io counter' ?*^*F
glitches, Ring counter, Johnson ";;;, 

RU;i;fl & iiotute tight. cou"ter' Registers - Buffer' Shift 
'

left, shift riglrt, shift brtznieht regiiir; p*ar"iin p."rrr out, serial in seriat out, parallel in serial out'

serial in parallel out registers.

Random Access Memory, Timing wavefonrL Memory Decodrng' lntemal Construction' Coincident

decoding, Ad&ess multiplexi'g, i"#;;;;";otv - totntinuti6lal circuit irnplementation' Tvpe of

ROMs, combinational pLDs, u-el;;;ril"'idJ Anay (pLA,), prooammable Array Logic (PAL)j

sequential programmable a.ri... 
teiatg 

to ;;il ;;;;*. - Rutip tvpt' dual slope' inregration'

;;ffi;;; "upii*i.r,ion, parallel coniersionl paralleU serial conv;;sion, convertor specltrcatroos'

oigi"ia e"i.ilg .onverto$ - Binary weighted & R/2R D to A convefiors'

List of ExPeriments (ExPandrble):

1 . Verification of all the logic gates'

2. Desisr of BCD to Excess-3 code converter'

3. lmollmentation of NAND & NOR as Universal gate'

4. Design of RS. JK, T& D FliP floP'

5. Multiplexer /Demultipoxer based boolean function

6. Design of combinational circuit for the ',

(i) Halfadder
(ii) Full adder
(iii) Ilalf subractor
(iv) Ftil subtactor
7- Desien various A-D & D-A convertors'

8. Veri& the rrurh table of SR fliP floP

9. Veriry BCD to seven segment decoder'

:

COURSE OUTCOME:

Student afier successful completion of course must Possess an undersunding of numerical val]lFF' E
^^-.,-*:^-. r^-+.-^". iifir,rent nrrmher svsterirS a[d*:H ffi#":l*;'"# il; iu't"' 
'onu'*roo'- 9'y::n liff"',"i: ',111!:'.-:I-'J:,7vanous numDer syswlrr a'u Pcrruru! uuuvvr 

togl" ana aeslgn for teiabitity' the
i.lra.r.tuoa *,. i.iortance and need for verification, testing of digiAl ' .. i --r ---..^-]:^r ^:-^-ri+.ffi:":rffit;;i""il;G;.t.il;, built and ieuug Jomplex iombl*tionol and sequential circuiq

based on an abstract fihctional spe'ification'

EVALUATION

Evaluation will be continuous an illegral part ofthe class as well tbrough external assessment' Laboraiory

assessment will be based on 
"*t".? 

assessment, assignments, pre;ntations, and interview of eacE

candidate.

References:

1 . A. Anand Kumar, Fundamentals of ttigital circuits, PHI r:

g. Th"-." nl^k";lee; Digital Design with standard MSI and LSI; Wiley Interscience

4. Jain RP; Modem digital electtonics; TMH

ffi \fo



6. Tocci ; Digital Systems Principle & applications; Pearson Education Asia

7. Gothmann; Digital Electronics; PHI

8. Malvino, Leech; Digital Principles and applications {TMH)
9. Floyad; Digital Fundamentals (UBS)

10. Nripendra N. Biswas; Logic Design Theory (PHl)

11. D.i. Green; Digital Electronics (Pearson Education Asia)

12. Subrata Ghoshal; Digital Electronics, Cengage
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Jabalpur Engineering College, Jabalpur
Choice Based Credit System

Bachelor of Engineering (Electrical Engineerlng) Semester: IV

COURSE OBJECTIVE

The objective of this foundational course is ro develop fundamentals, physical. c,oDcepts and systenatic

i"r"[ri_"ii 
"i.ircuit 

models analysis oftransformers, induction motors and special machines

COURSE CONTENT

Transformer-I: Working principle, e.mf equation, constuction' pbasor diagrams' equivalent circui!

*f,"g"-t"g1rf "ti"r, 
torr".]."pr,lon ofhysteiesis and eddy. current losses' efiiciency' tests: open citcuit

and short circuit. load, Su*po"r'i te.t, Condition for maximum efficiency and regulation' Power and

distribution transformer, all day efficiency, Excitatiol phenomenon'

.toiotr*"fo.."r, workrng, advantages, its equivalent circuii and phasor diagram'

Transformer-Il: Three phase uansformer: its construction, groups and connections, their wbrking and

;pp#i.*t S"ott 
"on 

re.tion; Parallel opemtion of Transformers:-ap*1'Yl-1dt3f*;tY"H::t:j 
.;"J'iil;;;;;-iup .r,-g"o, cooiing. conservator and breather. Pulse and high aequency -..

, tarsformers.

Three phase Induction Motor- I: Working principle, construction' co:nparisor of slip ring and

iluillf ;;; -oto.., st"uav state analysis,- ihasoi dio-go* and .equivalent 
c]r,cu1' powe1. {loy

A-"g"., 
-a?""-.p.ed 

and power-speed"charaiteristics, l'osses and effrciency' No load and block

rotor test, circle diagram

Three phase Induction Motor-II: Starting of squirrel cage and slip ring motorc' power factoi

controt, Cogging & Crawling, Double cage & Deep bar lndicition Motor' impact of unbalanced

,oppty -a iit onics on performance, speed control, braking, Induction Generator' Applications

SinglePhaseMotors:SinglePhaselnductionmotorldoublerevolvingfieldtheory,equivalentclcuit
aniits determination, performance calculation, starting methods and R?es ol single phase Induction

motors:theirworkingprincipleandapplications,comparisonwiththreephaseslnductionMotor'
Single phase A.C- series motor, Servo motors, Linear Induction Motor ' '

List of Experiments (exPandeble)
- Experimeirts can covlr any ofthe above topics' following is a suggestive list:

1. Perform tum ratio and poladty test on I -phase transformer

2. Perform load test on a l-phase ransformer and Plot/\ load characteristic

i.// ,t_z ,.
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3. Perform OC and SC tests on a l-phase transformer and determine its equivalent cilcuit. Also find its

efficiency and regulation at different load and power factor'

4. Perform OC aid SC tests on a 3-phase transformer and determine its equivalent circuit. Also find its

efficiency and regulation at different load and power factot.

5. Perform Sump-ner's test on two l -phase transformer and determine its efficiency at various load.

6. perform No-llad and block rotor test on a 3- phase M and determine its equivalent circuit.

7. Perform load test on a 3- Phase lM and plot its perfomance characteri'tics'

8. Study various types of staners used for 3- IMs.
9. perform No-load and block rotor test on a l- phase IM and determine its equivalent circuit.

COTJRSE OUTCOME: ;
,' After the completion of course, students must learn the foundation to Ihe theory of electroinec$anic{l

devices with specific emphasis on transformers and induction motor'

EVALUATION
Evaluation will be continuous an integral part of the class as well through extemal assessment. Laboralory

assessment will be based on .*trrool assessment, assignments, prescntations, and interview of each

candidate.

TEXT BOOKS
, 1. Electrical Machines by Nagrath and Kothari, McGraw-Hill

2. P.S. Bimbhra, Electrical Machines, Khanna Publishers

REFERENCES .!
.l.v.Del Toro, .Electrical Machines & Power systems", 1985, hentice-Hall, Inc., Englewood cliffs f
2.S K Bhattacharya Elecrical Machines, Mccraw-Hill
3. AsMaq Hussain, Electrical Machines, Dhanpat Rai & Co
4. Langs dorf , A.C. Machines, McGraw-Hill
5. Samarajit Ghosh, Electrical Machines, Pearson

&-



Jabalpur Engineering College, Jabalpur
Choice Based Credlt System

Bachelor of Engineering @lectrical Engineering) Semester; IV

COURSE OBJECTIVE

Theobjectiveofthiscourseistogetanoverviewofthepowelsystemsanditschanginglandscape.I[
covers the characteristics "f 

,-"il';;-.Gm loads, analysL of transmission line along with irs

performance.

COURSECONTENT

l'illii"ll"#li.;r;.,;"-d;; ""ur" "r,"-"ri"r, 
capacirance or single and-multi core oabls[

economic core diameter, dielec'ic stress in cable' Grading of cables' ionizatin of Heating of'cabld$
T!, ---^! -^-:^.^-^- ^?^"!'1.!

Trensmission systems & performance oflransmission line:

vJ"* .vr"rl 
", 

transmission, effect of system voltage, comparison of conductor materials requircd foi

various oierhead systems. Short, Medium & long bansmission line and their representation' Nominal T'

Nominal jI, Equivalent T and equivalent JI, network models' ABCD co]Is*'2rt's for symmefical &

&,,

An overview of Electrical EnerS' Generation General background' strJctue and components of power '
,netwolk.Powergeneration_lntroductiontoconventional,non-conventional&distibutedEeneration,j

isolated versus intercormected power system' Problems assoclate{l wrtn mooem r'uBE nrlEr"u.**

power sysl€m. Power Plant fuonomics - [o'd t'*"" base loa4 peak load load factor' demand factor'

'Arori( 
f"oor, 

""pacity 
factor, utilization factor, cost ofelectricity' capitzl cost' fuel and operation cost'

iiogf" -a double circuit line, Concept of GMR and CMD' Symmerical & asymmetrical conduction

con"flguration, Catculation of capacitance for 2 wire and.3 wr-re ystems',Effe" ":""T1:l^t:lTfl::j



asymmetrical network, Mathematical solution to estimate regulation & efficiency of all types of lines..

Surge Impedance, loading, lnterpretation of long line equation and its equivalent equation. Tuned pow€*

lines. Power flow through transmission line, Circle diagram, Method of voltage control, Static & rotttind
VAR generator, aansformer control.

Insulator & Mechanical design, types of conductors used in overhead transmission line, Types of ling-

supports and towers, Dist bution of conduciors over transmission towers, Spacing between conductorsi,

Iength of span and sag tension calculation for tansmission line, Wind & ice loading, support of line at

two different levels, sting chart, Sag template, Stringing of conductor, Vibration and Vibration drrnfers.

Insulator Materials used for transmission line insulations, Types of insulator ior overhead transmissiotr

line failure of insulator, Voltage distribution of suspension insulator, String efficiency, Shielding an<l

gading.

Voltage control & Distribution system:

AC single phase, 3 phase, 3wire &, 4 wire distribution, Kelvin's law for rnost economical size of
. conductor Substation layout showing substation equipment, bus bar single bus bar and secdonalized bus'

bar, main and transfer for bus bar system, sectionalized double bus bar systern, ring mains.

' List of experiments (Expandable)

, 1. To study the Thermal Power Station.
2. To study the Hydro Power Station.

3. To study the Nuclear Power Station.

.. 4. To study & draw Towers used in Transmission lines.
l rl 5- To str:dy & &aw the different qpes of insulator.

6. To study & design Electrical Power Transmission line.
7. DetermiDation of Transmission Parameters of a transnission line.

COURSEOUTCOME
' 

Student after successful complefion of course must possgss an undentanding of Powa gepgrfltim.
Transmission Line Components, Underground Cables, transmission lines alC their representatroD,
conductors and insulators. .:[

EVALUATION

Eyaluation will be continuous an inregral part of the class as well tkough exterral assessment. . i , ll

REFERENCES
1. John Grainger and William Stevenson, Power sysiem Analysis, McGraw Hill.
2. C.L. Wadhwa, Electsical Power System Analysis, New Age Intemational.
3. D.P. Kothari, I.J. Nagrath, Power System Engineering TMH II Ed- Reprint 2009- 

i

\lulr
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Jabalpur Engineering College, Jabalpur
Choice Based Credit SYstem

Bachelor oi Enginerring (Etectricel Engineerin$ Semester: IV

COURSE OBJECTIVE

This course introduces students to foundation of frequencydomain design methods for analysis and

design ofconrinuous-time control systems, which form the essentials for industrial practice.

COURSE CONTENT

Modeling of dynamic sysrems: Electrical, Mechanical and hydrauiic systems, concept ol uansfer

finction Laplace Transfonn, State space description of dynamic systems: oPeo and closed loop systems,

SigoA fio*'Sr"pl,, Mason's formuia, Components of control aystems: E''or detecton (Syncfuos.4,

:Poientiometer), Servomotors (AC & DC), tacho-genetators, power amplifier, sreeper motors. I

Time - domain analysis of closed loop systemsi Test signals, time response of first and second oider

systems, Time domain perfo,:mance specifications, Steady state eror & error ccnstants Feedback controil,,..:

actions: Proponional, derivative and integral control. 'i
Solutron of state equation: Eigen values & eigenvectors digitalization stato transitive maaix, stability

Routh-Hurwirz stability analysis.

Characteristics eo.uation of closed loop system root loci, construction of loci, Effect of adding, poles and

, Zeros on the loci, Stability by root loci.

Frequency, Domain analysis, Bode plots, Effeet of adding poles and Zeros, Polar plot, Nyquisi stabilit5r ;

,i:.:, Desip of control systems with PD/Pl,?lD Control in time domain and Frequency domain, lead . lag ii
Lag-lead compensation, Design of compensating networks

a1
List of experiments @xPandable)

1. Time response of second order system.

2. Characteristics of Synchros.
3 . Effect of feedback on servomotors.

4. Determination of transfer firnction of A-C servomotor



Determinaiion of transfer firnction of D{ motor.
Formulation ofPI & PD controller and study of closed loop responses of 1st and 2nd order

' dynamic systems.
7. State space model for classical transfer function using MATLAB.
8. Simulation of transfer function using operational amplifier.
9. Design problem: Compens.ting Networks of lead and Iag.

:.. t0. Temperahlre controller using PID.
' 11. Transfer firnction of a DC generator.

12. Characteri stics ofAC servomotor-
13. Use of MATLAB for root loci aad Bode plots oftype-l, type-2 sysrems.
14. Study of analog computer and simulation of lst order and 2nd order dynamic equations.
15. Formulation ofproportional control on l st order and 2nd order d;marric systems.
16. Feedback control of3rd order dlmamic Systems
I 7. Study of lead and lag compensating networks.

. 18. Effect ofaddiag poles & zeros on root loci and bode plots oftype-I, type-2 systems through
MATLAB-

COURSE OUTCOME

After successful completion of couse, Students are expected to possess an indepth rind.erstanding
khowledge about the practical conhol system designs.

EVALUATION

5.

6.

Evaluation will be contiouous an integral pan ofthe class as well through exrernal assessment. Laboraiory
assessment will be based on external assessmont, assignments, preientations, and inteniew of eacf,
candidate.

REFERENCES

1. B.C. Kuo and Farid Golnaraghi, 'Auromatic bontrol Sysiems', Wiley inCia. 
I

2. M. Gopal, 'Control system engineering', McGraw Hill
3. K. Ogata, 'Modem Control Engheering', Pearson
4. D. Roy, Chaudhary, 'Modern Control Systems', PHI.
5. S. Salivahanan, R. Rengaraj, G.R. VenkatakishnarU 'Control Sysiem Engineering', pearson. ,.

5. Stefani Shahian Savant,Hostltter, 'Design of feedback control systems' Oxford
7. B.S.Manke, Control system Engineering, Khanna Publishers

tfr, k
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Jabalpur Engineering College, Jatralpur
Choice Based Credit System

Bacbelor of Engineering (Electricat Engineering) Sernester: IV

COI]RSE OBJECTIVE

COURSE CONTENT

consumption

.

NTTBNPNCES
I

Graphical interfaces to model and study sman: Thermostats, Air conditionqs, Fumeces, Wal€I heate$,

Refrigerator, Stoves, Dish washers, Cloth washers, Dryers, Lights, Poolpumps \!'ind, solar, and batt'ery

souris of power generation in residential houses; Impact of different variables such as ambient , t-

temperature, solar iadiation, and household activify levels that considerably contribute to energl .1..1F J(!

1: Hemant Joshi, Residential Commercial and Industrial Electric Systems; lv{cGraw Hill '

ff,,,

i
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Jabalpur Engineering College, Jabalpur
Choice Based Credit System

Bachelor of Engineering (Electrical Engineeri*g) Semesrer: IV

COURSE OBJECTI!'E

This course in syslems engineering examines the principles and process of creating effective systsltrs tde

meet application demands. The "i*,.'ir'"ig-ii"a 
as'a progression through 'hJ systems engineerinSl

pr"*.J"'. 
"i -^rysis, design, implementatio:n, and deploy.rnent with consideradon of verification and

validation throughout.

COURSE CONTENT

What is System Engineering, Origin, Examples of Systems requiring systems engineering' Systems

Engineer Career Development Model, Perspectives of Systems Enginee ng, Systems Domains' Systems

Enlineering Fields, System Engioeering Approaches i
Skuctu,e of Complex Systems, system Buitding Blocks and lnterfaces, Hierarchy cf Complex sy.t"*ql

System Builrling Blocks, The sy,t,* En,i,onn1.nt, Interfaces and Interactions, Ccr}^,piexity in Vjodem

Systems.

Concept Development and Exploration, Originating a New System, Operations Analysis' Funptional

Analysis,Feasibility,SystemOpemtionalRequirem€nts,ImplementationofCo'-rceptExploration'

EngineeringDevelopment,ReducingProgamRisks,RequirementsAna]ysis,FunctionalAnalysisand
Design, trototlp . Development as a Risk Mitigation Technique, Development Testitg, Risk Reduciion.

Integration and Evaluation, Integating, Testing, And Evaluating The Totai SYstem' Test Planring atrd

Prep--ation, System lntegration, Developmental Sys@m Testing, OperarionzJ Tesi And Evaluatioq

Engineering For Production, Transition Frdm Development To Production, Producion opelations. r,

COURSEOUTCOME

After successful completion of the course, students would be able io Pian and manage the systems'

Gn""aing pro""r, uod examine systems from many perspectives (stch as softwaro' haxdware' pl oduc&

h\\,

en
\L\6f

Maximum Marks



:!

i
etc.) Students can distinguish critical functions, diagnose problems, and apply descoping stategies and

judge the complexity ofproduction aad deployment issues.

EVALUATION
Evaluation will be a continuous and integral process comprising ciassroorn and extemal assessment.

REFERENCES:
l. Alexander Kossiakoff. william N sweet, "system Engineering Principles and Practice, wiley

tndia
2. Blanchard Fabrycky, Systems engineering and analysis, Pearson

3. Dennis M. Buede, William p.Uitter, "T[e Engineering Design of Systems: Models & Methods':

Wiley India
4. Jeftiy L Whitten, Lonnie D Bentley, "system Analysis and Design Methods"

5. fuchaid Stevens, ieter Brook," System Engineering - Coping with compiexity, Prentice Hall


