ELECTRICAL ENGINEERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDCO)
EE32009: CONTROL SYSTEM

HOURS PER WEEK CREDITS MLAXIMUM MARKS
THEORY PRACTICAL | TOTAL MARKS
L ow T T P [ CW ]| END | SW | END
SEM SEM
3 2 = EY | 30 70 I 60 200
COURSE OBIECTIVE:

. Mathematical wols to develop éantrol systems model, time and frequency rfesponses of
dynumical dystems, perfoninde specifications,

2 Technigues for determuning stobility of systems,

3. Basic de<ign aspeats of varinus controllers and compensators.

4. Dynamvical svstem annlvsis using state space model,

COURSE OUTCOME:

After completing the subhject student will be able to:

EE32009(T).1: Develop mathematics models (TT and stute space) of various physical systems
EE3200%(T).2: Deline time domuin and Iregueney domain specifications ol a control syslen.
EEI2009(T).3: Determine stabillty of a control svstem wsing time dommain techniques and
design approprinte contraller for o given problem.

EE32Z0NT)A: Propose alterpate solution vie compensator desipn 1o pet desired frequency
domain specifications.

EE32009(T).5: Explain concepts of controllability and observability as well design of sate
leedback controller.

COURSE CONTENTAS:

THEORY

SN0

CONTENT

LINITIL:

Maodelling of Dynamic Systems and Simulation — Intepit differentiol equativnd of
lincar svsiems such as mechonical. hvdraulic pneumatic and clectrical svstems, Block
disgram and Signal fow graph method of representing the dynamic  equations.
Analogue simulution. linearity. impulse response and concept of transfer function,
Muson's gum formuls, control systems components - Error detectors, dg-¢ and d-¢
Servomotors, servoeamplifiers (9= & d-=¢) vsing operational amplifiers. Gyro,
Resolver. Typical study of choracteristics of these components. Concept of feedhack us
control theory - mathemutical theory of feddback, return mtio, return difference. open
and ¢losed loop, understanding the necessity ol leedback as meal contral aetion
supplemented by oo smull exumple.




P

LINIT2:

l'me-Domain Anulvsis of Feedback Control Systems = Tvpical reference test siprals
and their significance, trapsient behaviowr of closed Toop systems under feedback
control. Proportional plus derivative and rate feedback control actions for improving
the transient response. Steady state belimviour of clased loop [edback control svstems,
Types ol open loop lransler Tunctions, Steady state ereors. [‘mpnrﬁurml plus intépral
comtrol gétion for the improvement of sweady stide ermors.

3 UNIT3:

Fregquency-Domain Analysis of Feedback Conuol Svstems - Concept of frequency-
Jdivmuin analysis, Bode plots, Polar plots. Bode of elosed loop transier function Mp and
Bode plows of error transfer functions. Principle ol Arpument, Nyquist eriteria.
Conditionally stable closed loop systems, Trangportation lag, Constant M and constant
N loci, Lo of closed loop poles (root [oei).

- LINITH:

L mnnunwilm: Technigues = Need for frequency-domun compensaiion, DifTerent 1ypes
of compensation, Phasc-lead and Phase-lag compensation, Deésign of gompensating
networks tor the desired frequency-domain closed loop performance.

3 ] 3:

Stote Space Method of Anolysis - Fundomentals of state space: convept of state and
state variable. Representation of linear svsiem through state dynamics, Caloulation of
Ligen-values and Elgensvectors, Modal matrixe Modal ransformation, Elementary
uriderstanding  controtlability  and - observability, smte (cedback contral,  Stability
analvsis of feedback control systems - concept of stability. BIBO stability, asymptotic
stability. Kouth-Hurwitz sability analvsis. Nyquist stability analvsis and relative
stubility. gain murgin and phase marpin,

ASSESSMENT:

{1 Continuous evaluation through two mid-term test with 8 weightage of 30% of the total
marks, Itincludes ¢lass attendance as well as assignments on the course topics.

th) The end-term thetry examinution weightihpe is 70%.

TEXT BOOKS:
1B €. Kuo, “Automatic Contrel Systems”, ninth edition; Wiley Indie. 2000,

2 K. Ogata, “Maodern Control Engineering™. fifth edition. Prentice-Hall, 20110,

REFERENCE BOOKS:

40 Melsa & 1. G Schulte, “Lanear Control Systemns™, MeGraw Hill, New York, 1969,

I, 1, MNagrath & M. Gopal. “Control Systems Enginesring”, fifth edition, New Apge
lnrmnuinxmj (1) Ltd. New Delhi. 2004,
3. Joseph 1, DiStetono: Allen R, Stubberud. Ivan J. Willomes: “Schoum's outline of theory and
probiems of feedbock and comtral systems™. MeGraw=ITill. 2071,
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LABORATORY
Objective: . .
1. Sudeniswill be nhle o use 1he laboratory techmigues. tools and practices of control
CNEINCering.

2. 1o families with the modeling of dvnamical system and the characreristics of
control components fike servo motor. synchros.

3. To uwnderstand tme and frequency responses of control svstem with ind withou
controllers and compensators.

4. To simulore and anolvse the stability using MATLAB software ‘and design the
COPETELirs.

LABORATORY OUTCOMES:

1z Develop professional quility systems, textual and graphicdl ools to obiain the resulls
m obtaining the expécted datn analysis.

2: Evaluste the error and compare different error detectors, according to their
performunce reguirement incontrol systems,

3 Determine the pedformance chaseteristics and speed control of various semvi
INTIVIES

4: To create the optimal results by using differemt types of controller for svstems of first
and second order system, '

5: Make use of stundard inputs for stesdy state error tnalysis vin IT toals.

List of Experiments:

Experiment Ohjective
No.
| - To determing the performance charncteristics of an angular position ermor
dytector using polentiomeiers,
2 o determine the charactenisties of @ Synehro Transmitter Receiver pair and i
use as an angular error detéctor,
3 To find the vansfer unction of an A C, Servomolor with estimations of time
constonl.
4 To find the trinsfer fnetion of a2 D.C. Servomotor with feld and armature
control.
5 To eqtimate the angular phsition of un AC servo imotor as a ¢arrier control
SVETE,
§ Determination of the time respanse characteristics of 8 DO Servo sngolar

position contral svstem.




7 | Lo pertorm closed loop Speed control of o DAC Servomotor.

3 To determine the performance characteristics ol a DC motor lor speed control
with PWM vpe power driver.

9 To determine the performance characteristics of a DDC motor for speed control
with SCR tvpe phwer driver.

i Analysis of Proportional + Integrator + Derivative (PID) control actions for
various order svstems on leamning/tradning modules along with programming
on MATLAR.

1 Mmi Prajects: Basic understanding of 1T tools such as machine lesming,
Python, goople colab,

Course Asdessment: Students will be isessed on

(a1 Continuous evaluation of LABORATORY journals with a weightage of 40% of the total
muacks, Itincludes lab amtendance os well 25 experiments performed in the lob,

th) The énd-term practical examinnlion weightage is 60%,
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8.E. THIRD VEAR (4 YDC) ELECTRICAL ENGINEERING

SEMESTER ‘A’
sgif: SubjectName | L|T| P E:liit E::l;it ™ ‘H:::.rﬁm:';.rn”;:krTml
EE 32005 ’g‘::&m"mﬁ‘:g;--t-z' 3 1 |70 % 40|60 200
Counrse Ohjectives:

Microprocessor 1s the fimdamental course for grodunte students i the engineerning progmam, The
purpose: of this course = o got acquanted with the fundamentals of microprocessor systems

This eovrsee discioss ubout e Bamics of micro-operations. architecnire and internal arganizaticn
of Intel 8-bit mictoprocessor 8085 The Man meémory sysiem desion and  Tnput-Output
interfacing forms an essentiil part for practival implementation of the concepts in embedded
system design Tor programming concepls, stofiwarg model, dssembly and mochme linguage
progromming e explored. Students wall be able o demonstrile progromming proliciency using.
the vuniows addressing modes and dota trosfer mstruchons of e largel muoroprovessor

Furthermore; diferent periphera] devices ond ther mterfaomg 1 discussed for real wme
applicatong The structure. functon atd archinecture of computors are introduced. Besudes ths. i
plsa Gerves knpwledise on charactensiics of modert computer sysiomas

UNIT:1

ALY & Microprocessor: Remister tronafer, Bus and MPMomiory Tramsfer, Arithmetic micro-
operations, Four-hit arithmetic circuit logic micro-operations, Shift micro:operabon. Single
stage of AlLLL Evolution and dovelopment of microprocessor. internal organization ot B-bit
miceoprocessar BOBS5. System clock. bus cyele. timing diagram

UNIT: 2

Main memory and /O system design: Types of main memory, RAMMROM interface and
addressing decoding technique. Memory Mapped /0 and Peripherals 1/Q, Serial 1/Q,

UNIT: 3

8085 programming concept: Saftware model, addressing modes: instriction sst, assembly ond
machine language programming, Counters. Time delays. Stack and Subroutines: Interrupts.
UNIT: 4

/0 Devices: Programmable Poripheral  Interface{8255), Programmer tmer{8254) DMA
cantroller{8237), Keyboard and Display controlef{8279) and  ADC/DAC: (architecture,
interfacing to 8-hit microprocessor, propromming,  blosk  diagram, operating modes,
initialization).

Operating System: Types of operating system, services, ufillties, system calls, Disk allocation
methods, disk schedulers, Case study of UNIX and DOS. Process Concept. Scheduling -concept.
Types of Schedulers, Process Siate Diagram, Sgheduling. Algorithms: Paging Segmentation,
Paget| Segmentation and Demand Paging
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Course Outcomes: After completing this course stuidents will able to:

EE32005{7).1: Fxplore the mterna! orgamization and arehitecture of 8-bin microprocessor and
peripheral devices

EE32005(T).2: Impart the knowledge about the data hand|lng and interfacing technigues for
memary ariel /08,

EE32005(T).3: Develop simple programs far 8-hit microprocessar tased system,
EE32005(T).4: Interface the programmahle peripheral devices (PPD] to incorparate extended
features of PPR In the microprocessor based systems.

EE32005(T).5: I:xpl.:iErr the basic eperations and Internal structure of Operating Systems.

Course Assessment: Students will be assessed on
(al Continuouy walua-tﬁan thraugh two mid-teerm test with a weightage of 40% of the total
miarks. It Includes class attendance as well as aﬁignrmnr_v. on the course topics.
{b) The end-term theory axamination wr.-tghtqge |5 70%,

Text Bools:
1. Mohomed Rafiguzzaman, “Micraprocessor and Microcomputer Bassd System Decdgn”,
second edition, CRE Press, 1995,
2, Ramesh S.Gaonkar, “Micropracsssor, Architecturs Programming and application”, Hifth
edition Prentice Hall, 2002. '
4, Douglas V. Hall, "Migroprocessor and interfacing, Programming and Hardware®, second
edition, Glencoe, 1992,
Refererce Books:
1. Al Napgoor Kani, "B085 Microprocessor and Its Application”, third edition MeGraw-Hill
Education Pyt Ltd 2012
2. 5. Mathur, "Microprocessor BOBS and 1t Interfacing”, Prentice-Hall af Indis learning PvL
Ltd. 2013,
3. ML Marris, "Computer System Architecture”, third edition. Pearson Education, 2008.
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LABORATORY OUTCOMES:
The stibents wall be ihle o,
| Dresign an inferfuce W comnect 1o Memoey,
2 Develop cupubililty for designing und dotumenting simple progiims 1o implemen|
alporihms of efgmeening ploblenis,
3 Tlustrate the various applications o microprocessors.
4 Give professional presentation - discuss the progress of the project.

5 N, Same ul Experoment (K (KL 1L

[ Dty aof Misrnisey Intertieing e [T ST

21 ‘Write n Progam Lidng SIS & Virry for Addoion el e 1Bl
Mumiber

22 Wrue a Vrogmm Uning 3043 & Verdy for Addition of Two 16-Bat
Wuamibern Wit Ly |

2.3 'Wiike o Program Uking ¥ 5.& Venify for Subtrachion of Two §-Bit
Mumbers, (Dpday T3 Hoorow)

2 4 Write o Program Lsiie BIK5 & Venfy for Subtosclion of Two 16-Bit
MNumters (Dagplay OF Bumow)

25 Welte a Peogiin Uising 80858 Test for Twpical Thalh Muliiplcation of
Towe 8-Da Nombers By Bil Hotoon Mefhiod

246 Wilte a Progsom Uding S085. & Tout fn' Tygoenl Datn Eivision of Twi &
Hip Nomhars by Ropaoatod Subiragmon Mechid

27 Wrire w Program 1 ans K0S for Fesimg Sauars-Roon o o Number &
Vel

oo | 123480042 4

18 Wilke o Progiam 1w Move b Blogl of Dt sk U85 & Vel

240 Welte o Proghain to Amrange Nuniber in Aecending Order Using 8085 &
Verith

L_' ¥ Wiste o Prowzam 1o Choeck Sunber of 1% ol 18 Crvien) M bis Uning.
BOES & Werdy

211 'Write i Progsmm to Find GUL O Two Nombers Using 8089 & Verify.

2012 Wite . Program (o Fad LCM OF Two Mumbers Uhone f0RS & Vel
218 Wie n Progoom to Add "N T'wa L‘lrg.ﬂ BCTY Mumliers Usma _EUHS &

Verry.
33467
3 Frster Presontation co | o012 1
- . . L2.34.5867
4 Lk Prisject Assiznoten CO% | gediin :
ASSESSMENT:

A Continuods evalution of Tabortery jourpals with oweight-age o 40% 10inelodes laob
ailendonde mswell o8 expenments pérformed i the lab

B The eid-term practical exmmimation weight-age 15 00%
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ELECTRICAL ENGINEFERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDC)
EE 32007: FPOWER ELECTRONICS-]

HOURS PER WEFK | CREDITS MAXIMUM MARKS

THEORY FRACTICAL | TOTAL MARKS
v ™ TP T FeW TEND SEM | SW | END SEM
3|2 D 70 40 60 200

PRE- REQUISITE: Bosic knowledge of Tlectronics and semiconductor deviees

COURSE OBRIECTIVE:
I. To provide students o deep insight in o the operational behavior of practical power
switching deviees with respect to their stutic and dynumie charucteristics

2, To learn the working principle of classified topologies of Thyristor biased AC/DC and
ACTAC converters
5. Todesign and unalyze the operation of above converers consldering their applications.

4. To understund design of liring circuits lor Thyrigtor based line commutated conyveners

COURSE OUTCOME:
Students will he able to:

EE32007(Ty1: Recognize and apply fundamental concepts of static switches in design of
switching conyeriers.

EE3I207(T).2: Classily topologies of single phase and three phose line commutated power
converter cirewits, analyse their performanges and opply m selection of appropriste conyverter
tor field problem.

EE32007(T).3: Apply the knowledee of synchromzetion |solotion and firing pulse gensmnon
in developing firing schemes (or Hine commutated converters.

EE3I2NT(T).4: Demonstrate the knowledge of Dual Conventers technology in applying speed
control schemes ol DC machines.

EEX2007(T).58: ldenify the opologics of cyelo-converiers and AC voltage controllers;
compire their performaonces for reld lime applicitions.

COURSE CONTENTS:

THEORY
j:i.ml..[ CONTENT
1| T

Structure and operation of semiconducior pawer devices, their static and dynumic
charaeteristics, series and paradlel operation of devices, heat removal, ratings, saubber
circuits, devige data sheel interpretition.
LINIT: 2

Power converters: Classification of single phase und thrée phase converters. types of
load on converters, steady state analysis o controlled converters and evaluation of
performiance parameters, transfer characteristics, effect of lood inductanee, back e,
[reewheel diode. overlap and ils elTedts, hanmonic analvsis:

=




3 LUNIT: 3
Control  civeults, fring circuit requirements  [or line commuiated converters,
synchronyztion. solation, pulse transformer, opté-coupler, LT, PUT, BIT, TCA-TES
hased firing circuit.
4 UNIT;: 4
Dl comverters: Operation in circulating and non-cireulating mode, line loadimg. sub
hormonte, control problems; Totr quudrnt operation, and power ¢ireunt,
] LINIT: §
Cyeloconverner-Operation, contrel  problenis, various power cireuits. AC  power
contris ler=-fully controlled and semi-controlled et hormonie analysis. integral
evele contral.
ASSESMENT:

A. Continuous evaluation thro wo mid-lerm test with a weichtage of 30% of the tota
A, Conti fuation through 1 d-lerm lest witl ightage af 30% of the total

ek,

It includes class attendance as well as assignments on the course topics.

B The end-term theory examination weightage is 70%.

TEXT BOORKS RECOMMENDED:

]

M H' Rashid, “Fower Electronies Cirenits, Devices, and Applications™, third edition
Pearson/Prentice Hall, 2009,

ted Mohan, “Power Blectronies: Converters, Applications. and Design™, third edition.
John Wiley & Sons Ine, 2007,

. Joseph. Vithaynthil, “Power Electronics Frinciples ond applications™, Tatn MeGraw-

il 1993,

REFERENCES BOOKS:

1.

T Ba

M. Pouddar. Semconductor Power Electronics (Devieed and Cireunts)”. first
edition: Jam Brithers New Delh, 19949,

M. H. Rashid, “Handbook of Power Eléctronics™, Pearson Cducation India 2008,

M. I Singh. K. B. Khanchandani, “Power Electronies™, Tata MéGraw=Hill, 2005,

CO-F'O MAPPING:
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LABORATORY:

OBJECTIVES: Following ore the objectuve of the course:

I. Show nwareness about operating béhaviour of various static switches used in
converlers

Understand the bagic requirements in design of power converters,

Analyee performance parapieters of virious power converters,

as | b

LABORATORY OUTCOMES:

Students will be able to

EE32M7(P) 1 :Recognize the functions of CRO, idemtily and seleet proper imstruments o
observe and record performance on different experimental set ups of power electronics
LABORATORY

EEIZNT(P).2:Establish wiring and device connections o assemble expeniments of static
switches. lme commutated converiers and record their performancaes.

EE32007(P).3: Analyze and compare the performance of variows firing pulse generation
cireuits tor rgeering of SCH.

EEI2ZNT(P)4:Apply professional guabny wxmnl and graphical wools w sketch and computimge
results. Incorpomting sceepied duto anolysis and synthesis methods, mathematical software,
and word-processing tools.

EEIZNT(P)S:Group activities i enms of min projects w0 demonstrate the ereativity and
ability to mteract ellfectively on o social mnd interpersonal level, divide op and share 1ask
responsibilities 1 complete sssignments

8, No. Objective
} Measurement of voltage, curren! and phase angle using CRO.
2. To understand the switching chamutenistics of cantrolled power semiconductor

devices such 08 SCR. G0, TRIAC, BIT, MOSFET and IGBT as a power
electrimic switch.

Lad

Evaluate the porformance of single-phise AU woltage controller wsing TRIAC-
DIAC eombination. Record the waveforms of input supply voltage, output voltage.
TRIAC voltage, DIAC voltage and capacitor voltage under different firmg angles.

4. Design o R and RC cireuits 1o be psed as o firing eirennt for single-phase phase
controdled rectifiers.

x [esign o relixation oscillator enrcuit using Uni=junction Transistor (LT 10 be used
a3 a Hring crrcult for single-phase phase controlléd rectifiers.

0. Observe the performance of 8 TCA-TES based wripgering cireuit used for single
| phase canitrolled bonverter.

Vs Evaluate the performance of single-phase Uncontrolled rectifiers with | oml RL
loncls, Trace the waveforms of input AC voltage, input current, output vollagé,
output currenl, switch voltage and eurrent with different rectilicr configurations and
determine form netor, ripple fhetor. und displacement power factor. Also plot a
weuph Vo ¥/s firine ansle.

8. Evaluate the pecformanee of single-phase controlled reetifiers with R and RL loads.
Trace the wavelorms of input AC solage, inpil cument, output voltage, outpim
current. switch voltage and current with different rectifier configurations and
determine lorm factor, ripple factor. and displacement power [actor. Also plot o
graph Vo v/s firing angle.




9. Design o evaluote the pertormonce of switehing aid circuies ( Porn=Of and  Tum-
On). Obtain the trace of device voltaze and vurrents during turm-on time and tuen-off
time with and without switching aid circaits. Comment on rating of passive

elements bsed in swilching=aid citcuits.

10, | Measurement of lutching and holding current of SCR.

L | Minor Project

ASSESMENT:

A, Continuous evaluation of TABORATORY joumals with a weightage of 30%. Tt includes
iab atendance as well as expeniments performed in the lab.
i3, The end-term practical examination weschtage is 700,

CO-FO MAPPING:
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ELECTRICAL ENGINEERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDCO)
EEI2008: ELECTRICAL MACHINES-11

HOURS PER | CREDITS MAXIMUM MARKS
WEEK
THEORY PRACTICAL TOTAL
: i MARKS
T v\ TPTWET exo [sw] EW
SEM SEM
3| 2] - [3]1]-] 3 70 40 ol 200

PRE- REQUISITE: Fundamentals of electrical engineering and Electrical Muachines-|,

COURSE OBJECTIVE:
. To provitle busic undemstonding of salient pole synchronous mochines. Study of short
cireuit ratin, sequence reactange and ship test.
2. o provide the basic knowledge about warking of swo alternaters in parallel and load
shurmnge,

3. Study of three phiase induction muchine with unbolanced und non—sinusoidal supplv

4. To provide deep insight of speeial motors, fractional kilowatt motors.

5. Basic understanding of an induction motor warking as an induction generator and
induction regulator.

COURSE OUTCOME:
After completing this course, the student will be able to:

EE32008 (T).1: Differentinte salient pole and evlindrical rotor synchronous machine on the
bosis of their cireait model, phasor diogram and power angle churncteristics, and control the
active reactive power of paralle] connected wnits,

EE3I208 (T).2: Distinguish between sub transient, transient and steady state and discriminate
between various resclances and time constanis olfered by a synchronous machine under
diftferenl stales.

EE32008 (T).3: Asalyee performance of three phise Induction motor supplied with nong-
sintsoidnl and unbalonced supply, estimate derting of induction motor and diseuss fundtioning
of wlip power recovery schemes,

EE32008 (Th4: Sclect suitable special motor for o given application based on their
characteristics nnd possible control lechnigues

EE32008 (T).5: Evaluate the performance of an induction machine qperating as o generator
and regolator,




COURSE CONTENTS:

THEORY
S.NO. CONTENT
Raliemt pole machine- Two readtion (héory, analvéis af phasor diagrm, power angle
chimeteristios. parallel operation of altemators, Svachronization of alternastors, EfTect
of chaneing mechanical lorgque and exciiation. Load <haring helween two alternators,
Capability curve
2 INIT:
Hunting, damper windings. various sequence reactanee of a synchronous machine.
Direct and quadrature axis transient and sub transient reactance. Negative sequence
. resctonce and zew seqoence reactance ond thewr utility, Ship test
3 LNIT: 3
Operation of induction motor on unbalanced supplies and Non- Sinuzoeidal supplies,
Production of time and space hiemonics and their elfeet] hurmmonié torgues, motor de-
ruting. Slip-power recovery
4 UNIT: 4
Single phase induction motor operation, methods of starting, Double revolving field
theory. Equivalent cireuit, Principle and  working of stepper motors.  virious
comstrugtion wehnigues, control of stepper motors, statie and dvnamic characleristics,
Constructional features, analysis and aperation of AC series motor. application of AC
series motor, [ niversal Motor
5 LUNIT: 5
Constructionu]  [etures, operanng principle. characterisiies ond  applications of?
Induction  generator. doubly  fed Induction Gererator.  Self-excited 1nduction
venerator, Induttion regulator
ASSESSMENT:

AL Continuous evaluntion through o mid-term tesis with a wieightage ol 30% of the (ol
muorks. It ineludes class attendance as well as assignments on the comrse wpIcs.
B. The end=term theory exumination welghtoge (s 70%

TEXT BOOKS RECOMMENDED:

I, Nagrath & Kothari, “Flectric Machines™. fourth edition. Tata MeGraw-Hill Education,

2010.

2. P S Bimbhm, “Generalized Theory of Electrical Maochines”, fifth edition, Khanng
Publication, 1995

3. Vincent Del Toro, “Electromechanical devices for energy conversion and control systems™.
Prentice-Hall, 1968,

4. P.C. Sen, “Panaples of Electrical Machines and Power Electronies”, sccond edition, John

Willey & Sons, 2008




REFERENCES BOOKS:

1. ALE: Fizgerald. Charles Kinpsley, Llectric Machiery™. Tatm MeCiraw-Hill. 2009,
20 Wildi Theodore, “Electnical Machines. Doves and Power Svstems™, sixth cdition Peardon

Preptice=11all. 2007,

A, Ntry Corton, “Alternating Current Machines™, second edition MoaocMillad, 1960,

CO-PO MAFPPING:
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LABORATORY ;

OBIECTIVES: The Electrical Machines-11 luboratory 15 designed:-

I Lo provide the stadent with the knowledge of various electrical machines. measuringe
instruments. equipment such as de motors, three phitse and single phase induction
motiars, generitony and transformers ete with proficiency,

|k

lo this lab, students ore expected to get hands-on experience of operating lorge ¢lectrical
machines and ininterpretmg the results of measuarement operations.

3. To develop communication skills through LABORATORY  notebook willy writlen
descriptivng of procedute, result and nnilysis.
4. 1o compare theoretical prediction with experimental results and to determine the source
of any apparent dilicrences.

LABORATORY OUTCOMES:

[, Compure the APF and MME method for the determination of voltaee repulution of
svochronous altemators.

£

run test on thiee phase induction motor alss Judie the performance of thice phase
Inducton motor feeded with unbalanced supply.

3. Demmonstrate the operation of an induction machine 45 o grid commedted snd isalated

mduction generatar,

4. Mustrate the technigues of synchronization of alternators and develop the v curves of

synihronous machines,

3. Estimate the performance ofa single phise induction motor by conducting o light ran

test and blocked rotor test.

6. Summuriee the process of determination of quadrature and direct uxis reactances of i

synghimanous machine,

Determine the equivalent circuit paramerérs by conducting blocket rotar test und ligh




5. LIST OF EXPERIMENTS
M.
| [T determine the equivalent cireuit parameters for three phose  induction motors
5| To caleulate the valtage regulation of an altemator by synchronous impedanee
© | methid
3 T calelate the valtage regubation of an alternotor by ZPFC and MMF methods.
4 | Toyvochronize two alternutors
3 To find the direet axis and quadratute axis repctanee af altermator,
6 | Todetermine “V and “imverted V™ curves of on auin synchronous moior,
5 | Todetermine the performance of o three phase induction motor on an unbalunced
supply.
g To determine the equivalent circuil parnmeter of mosingle phase induction motor
using the double revolving theory.
0 Tor determing the performince chafieteristics of o three phase indoction eneritor as
4 piid connected Induction penerutor.
To determine the performance characleristics of a'three phise induction generator ns
10 | an jzoloted (seli-exeited) induction peneralor
ASSESSMENT:

A. Continuous evaluation of Laboratory Joumals with a weightage of 30%, It includes lab
attendance as well as expenments performed in the Inb.
H. The end-term practical examination woightage is 7%,

CO-I'O MAPPING:

co's rol | P02 | POY | PO4 | POS | PO6 | POT | POX | PPO9 | PO ro PO
10 1 12
€Ol 7 2 - 2 l - - - 3 3 - i
02 I 2 - 2 - | - - 2 2 - 2
CO3 = 2 d 2 2 2 2 - 2 2 - 2
CO4 - 1 - 1 ~ 1 - - | I - L
COs | ! - I - - - - | | - |
CO6 - 1l - - | | . 3 ! I - |
Average | 1 2 2 2 I . | - d P - .




ELECTRICAL ENGINEERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDCO)
EE32452: POWER APPARATUS DESGIN

HOURS PEFRWEEK | CREDITS MAXINUNM MARKS
THEORY PRACTICAL | TOTAL MARKS
e T TP TURAYTEND SEM | 8W | END SEM
173 S S ) S - 40 60
100

PRE- REQUISITE: Basic knowledge of Electrical Muchings.

COURSE ORIECTIVES:

To uequaint students with the busic design requirements of an electrival muching.
To introduce coneept of outpul equation and its parameters.

To teach the students magnetic ciremt and cooling concepts for electrical machines.
To elucidote the dedgn procedure for conventional machines and permanent moegnel
muchines.

T explam optimmzstion in machine design and techniques.

g Tl Rt

"
.

COLURSE OUTCOMES:
After completing this course, the student will be able to

EE32452(P). L Famillenze with detatled design aspects of tansformer, mduclion molorn,
inductor design. electnic vehicles.

EE32452(P).2:Will have knowledge ot selection criterta of insulnting. conducting -and
mugnelic materals.

EE32452(P).3:Will be copable of developing electrie: magnetic and thermad equivalent circuits
ol machines.

EE32452(P)4:Understand the basic aperating points of Electric Mochines.

EEX2452(P).5:Get acquainted with the opumization concepl i the Machine design.

COURSE CONTENTS:
THEORY:

LNIT: 1

Introduction: Deaign factors, limitations, outpul equation, concept of mugnetic and electric
loading in the electrical muchine design. Magnetic circutt desipn- hasics. topologies of (Tux
direction, Carter's coeficient. calculution of mmtl Thermul equivalent circuii- heat losses, hent
removal wehnigues, types of egolants,

! IH [I. ;
Materjals: High conductivity mateninls. types of magnetic matenal, insulating matenals,
causes of insulation fnilures,

LINIT: 3 _
Inductor design: Inroduction to high frequency and medium frequency inductor design.
culvulations w obtain dimensional parameters of inducior,




LINIT: 4
Induction Machine design: Construction tpes. output equation, choice of loading. desipn of
three phase induction motor in details: design of swtor, rotor, air-gap length, Mux density

statar ooth. calculntion of losses, elliciency and lempermture nse, performance evaluntion.

LNIT: 5

Optimal Design of Electric Vehicle Motor: [niraduction o permanent mngnets, their design,
chiumeteristics, muenetization. operuting point, PM rtor vpess surlive mounted. interior.
feutires of PMSNM. PMBLDC motors, introduction 10 design ol PMBLDC maotor in electric
vehicle. Optimal problem formulation- design variables, constraints, objective  functions.
Introduction 1o optimization technigues- Paricle Swarm Optimization (PSO).

ASSESMENT:

A, Contirsous evaluation of laboratory journals with & weightage of 40%, Tt includes [ab
antendance as well us experiments performed in the lob,
B, The end-term proctics] examinntion wetehigoe is 60%,,

TEXT BOOKS RECOMMENDED;

1. A, K Sawhney, A, Chakrobarti, "Counrse in Fleonieal Machine Design™. Sth Edition,
Dihampat Kol 2000,
20 MG Save ” Performance & Destgn of AC machine™, 2002,

REFERENCES BOOKS:

I, V.8, Nogarbjan, V. Rajni, "Design of Electrical Machine™ . Pearson Publishers Distribuors,
2018,

KT, Chou, “Eleetric Vehicle Mochines And Drives”, Johnwiley & Sons Singapore Pie.
L, 2015 '

Serel Sovlu, “Electric Vehicles- Modelling And Simulations”, In Tech., 2011

VoN Mittde, * Design of Eleetrical Machines™ , Standard Publishers Distributors, 2003,
RoK. Agepwal, “Diesign OF Flectrical Machine™, Kutaria & Song,

[

I'..FI ;-l-.- e




ELECTRICAL ENGINEFERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDCO)
ELECTIVE-I
EE32281: UTILIZATION OF ELECTRICAL ENERGY

HOURS PER CREDITS MAXIMUM MARKS
WEEK

THEORY PRACTICAL TOTAL

MARKS

) d 1 ' - a o A e Ll
1 p 1T eTe cwl EnD 5w END
SFEM SEM

3 - - 3|=-|=1| 30 0 - - 100

PRE- REQUISITE: Fundamentals of Electrical Engineering and Machine.

COURSE ORITCTIVE:

1. 1o impurt knowledge abow AC and DC electric doves. their churactensties. control and

operational strategies with different types of loads, evaluntion of heating amd conling

CUrves.

Be neguainted with the maoin concopt and laws of illumination and its destpgn approgch.

3. Toecomprehend the different issues and advantages related 1o electric heatmg & welding
and s proetical applications

4. To comprehend knowledge of modem electric troction, technical specifications,

mechunics of tramn movement, problem solving for different seenurios.

To estimate and evalunte power, energy and tractive-giion drown by the electric train.

&, To exploin chameteristics and features of AC, DC traction motoss, 1o eluidate speed
control methods, eléctric braking and prablém solvine

[ ]

v
a

COLURSE OUTCOME:
After completing this course, the student will be able to

FEIZZRUT)L: Interpret the concepts of utilization of electrical energy and will be able 1o
chersi i proper drive and select the motar power rating for the &pecific application.
EE3I2281(T).2: Hove the ability to design hesting ond welding elemenis.

EE32281(T).3:  Perform  analysis and  designing of  illomination  systems  for
various applications.

EE32281(T)4: Develop understanding of clectric traction, geometric analysis ol wain
movement and estimation ol energy consumplion, power drawn.

FE32281(T).5: ldentification of types of traction motors for various practical application
andd their speed contral.



COURSE CONTENTS:
THEORY

- SUNOL CONTENT

UNIT: 1

Industrial electric motors: individual and group drive, revised study of speed torque
characteristics of DC and AC motor, size and roting of motess, comtinuous &
mtgrmittent  rating.  temperiture mise caleolation, speed  Gme  relitions, Joud
equalization maotor enclosures, plugging and rheostatic braking.

LINIT: 2

Electie hesting & welding: electne heating, resistunce heating, induction heating,.
high frequency edidy cuerent heating, the are furnace, electric welding. resistnce
welding, electtic are welding, electric welding - equipment.  comparison  between
resistance and are welding, comparison bétween  AC and DU welding.

b

UNIT: 3

Hlumination: introduction, different terms used i illumination, laws of illumination,
polar curves, photometry, integrating sphere, schedules of light. companison between
wingsten filament lonips and fluoresgent tubes of lighting schemes, factory lighting
methods of Hehting, method of hehtine caleulations, street Hehting, flood lighting

UINIT: 4

Troction systems ol Eleetrical Trudnon, methods of supplying power o electric thuins
technical aspeets of railway electrification, operating voltage, mechunics of teain
maovement, speed time and distance time curves, tmetive elfoe, train resistanée and
ndhesion weighl, power and energy oulpul from the driving axles specilic energy
consumplion. tansmission of power fom moor w0 wheel geardng  overhead
equipment, negative booster,

UNIT:5

NC & AC waction motors. choice of voltage frequeney and phase chamcteristics
control of tragrion motors, field control, and series paralle] comral, efectne hraking,
regenerative brukimg of DC amd AC mochines aod problems

ASSESSMENT:

A, Coptinuous evaluation theough two mid-term test with g weightoge of 30% of the total
marks, [t includes clasy attepdance os well as assiprments on the courss (opics.
B. The end-term theory examination weightoge is T0%.

REFERENCES BOOKS:

B e e

H. Pratap: An science of Utilization of Elecrical Energy

NN Hanock, Electric Power utilization Wheeler publishing,

E. Openshaw Tavlor, LHilization of Electric eneray, Orient Longman,

C.I. Wadhwn, Generation Dhstribution-and UtiHzation of Elcctrical Energy New Age
Balbir Singh, Flecing Utilization
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ELECTRICAL ENGINEFERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDC)
ELECTIVE-L
EEIZXXX: RELIABILITY ENGINEERING

HOURS PER CREDITS MAXIMUM MARKS
WEFK
THEORY PRACTICAL TOTAL
MARKS
[

TP T T T eST END [ SW] END

SEM SEM
3 | - | - 1 3]-1-130 0 = = 100

PRE- REQUISITE: Busic knowledge of Network Theory, Contral sysiem apd Mathematics

COURSE OBRJIECTIVE:
|, Encourage undenstanding und appreciation of learning probability and relisbility theory.,
2 Evalve the efficacy (o develop relinbifity models of eleatrical systems,
3 Learn Modem simulation tools aiding in relinbility analysid,
4. Explain the possible causes of poor reliability and suggest approprinte relinbility tests

3.

and the associated farlure analysis methods.
Apply reliubility theory to assessment of reliability in engineering design,

COURSE OUTCOME:

After completing this course, the student will be able to

EE32XXX(T).1: Demonstrate an understanding of the convepts of reliability engineerimg and
warous Taalure distributions,

EE32XXX(T)2: [dentify impartance of statistical distributions for modelling failine data and
the phyvsical meamnps of different parnmclers.

EE32ZXXX(T).3: Evolve the efficacy to develop reliubility models of complicated systems anid
be able to analyze and imerpret the data to infer relinbility indices from the data,

EE3XXXX(T)4: Estimate model mean time 1o failure and demonstrate an understanding of
steady state and time-dependent probabilities.

FE32XXX(T).5: Eatimate relinhility and parameters for fallure laws from the test data,




COURSE CONTENTS:

THEORY
SN Course Contents

| UNIT: 1
Introduction to relinbility and Indices. Review of probability thedirv, Density und
distribution function of continuous and diserete randong variable.

2 UNIT: 2 |
Component relinbility, hazard function, fMilure liws, exponential failure lnw, wear in
period gnd s importange, Safety and reliwbility, replacement, methods of relinbility
ITPEOVerent.

3 UNIT: 3
Relibility evalustion of series. pirallel, ond serfes—parallel nerwork. Complex network
relidhility evaluation 'vsing event. spoce. decomposition, tie-sel, cut-sel and Morte
catlo simulation technique, convergence in Monte carlo simulation. Stand by system

. and load sharing svstem, multi state mode]s,

4 UNIT: 4
Markoy process, State disgmim. Availahility and unavailubility function. Evaluation of
time dependent and limiting swte probahilities. MTTF caleulation. Concept of
frequency and duritions, State enumerstion method for evalusting filure frequency,
MUT, MDT. frequency balanee approach.

5 LNIT: S
Relihility testmg, estimution of relinhbiliny funetion. Milure funetion wnid MTTF from
erouped amd ungrouped dutas, censoring and secelerations, parametric methods.

ASSESMENT:

A. Continuows evaluation through two mid-term test with o weightage of 30% ol the total
marks, I includes class atendance as well as assignments on the couse toples.
13, The end-term theary examination weightage s T0%.

TEXT BOOKS RECOMMENDED:
. R Bilinton, R N. Allan, “Reliability evaluation of engineering system; coneept and
techniques”, second edition Springer US 1992,

2. C.E Ebeling. “Reliability and Muintinahility Engineeting™. Tt MeGraw [-{i]__lil'.lll?l.
3. K E Lewis “Introduction to Relinhility Engineering™, second edition Wiley 1995,
REFERENCES BOOKS:

1o David ). Smath, “Kelishility. Moantainability ond risk™, fourth edinion Elsevier 201 3.
2. Joel A Nachlas, “Relability Engmeering: Probability Model and maintenonee methods™,
Taylor and Francis 2003,




CO-'O MAPPING:

COs  [OI1 | PO2 | PO3 T POS| PO7T | PO%  TOI0 | POLL | POI2
col 3 - - - 2 - - - =
_qu._; -1' ;-I = = = = = - -
CO3 - - 3 E = = - - -
o4 - I | T[S | - - - = = 3
Co0s 3 - 3 - . . . B ~
Avernge | 3 2 3 - = - = = =




ELECTRICAL ENGINEFERING DEPARTMENT
B.TECH. THIRD YEAR SEM A (4 YDC)
ELECTIVE-I
EE 32282: BASIC ELECTRICAL PRIVE SYSTEM

HOURS PER | CREDITS MAXIMUM MARKS
WEEK
THEORY PRACTICAL TOTAL
. . MARKS
TR T ITI PR TURENT END |SW | END
.. SEM SEM
3| = - [3]=T < [ 30 70 5 - 100

PRE- REQUISITE: Busic knowledge of Flectronics and semiconductor devices.

COURSE ORIECTIVE: .

1. To expose students to the operation, application and conmtral of power conversian
systems dmploving electee drive to cater o mndistrial needs.

2 o fumilionze the operation principles, and design of starting. bruking. and speed
control arrangements for electric motors and their applications.

3. lo provide strong foundation to asses performance of differemt industrial drves
considering issues such ad, energy efficiency. power guality, economic justification.
environmentsl issues, and practical viabilities

COLRSE OUTCOME:

EE32282(T).1: Exarmine varous apphcations in indusirial and domestic areas where use ol
clectrie drives are essential

EE32282(T).2: Classifv types of electric drives svstems based on nature of loads. control
uhjectives, performunde and reliubility

EE32282(T).3: Combine concepts of previousty lenmt coursis such os, electrics] machines,
Contro] and poswer electronics to cater to the need of automations in industries.

EE32282(T).4: Sclect most suitable type and specification of motor drive combination [or
cHicient conversion and control of eleelrie power

FE32282(T).5: Design and justifv new control and  power  donversion  schemes  for
implementing alternative solutions considering the critical and contempormary issues.

COURSE CONTENTS:

THEORY
| 3.NO. Course Contents
I UNIT: 1
Fleetrieal Drives: = definiion & congept,  block  dingram, maim  components,

classification. comporson with conventional drives. advantages. foctors which affect
the selection of drives. components used for obtmmng spmals for mlerjoekmng.
sequencing operations and prolection.




LINIT: 2
Dynamics of electrical drives— wvpes of loads, speed-torque characteristios and multi-
gquadrunt operation, cquivalent values of drive paramelers, dvnamics of molor-ioad
combination, determination of mament of inertid, steady state and trangient stability of
an electrical drives, load equalization.

LINIT: 3
Control of electrival drives — mades of aperation, speed control. closed-loop control of
drives, spesil sensing. current sensing, Selection of motor power tating — thermal
model of motor for heating & cooling. frame size. NEMA standards. clisses of motor
duty, determination of motor rting, fluctustimg loads, shom-time, intermittent and
coptinuous duty.

LINIT: 4
DC motor drives — DC motors & their performance, starting, braking, transient
analveis, speed control methods, Ward Leonard drives, AC {0 DC converter fed de
drives, contral of fractional hp molores, supply side harmonics anolyvsis, power fuclor &
ripple in supply current. converter matings & clased-loop control,

M

UNIT: 5
AC motor daves — Induction motoe & their performance, storting. braking. speed
control methods, AC valtage controllers for speed control, soft starter and eneray saver,
cyclo converter fed induction motor dives. slip power recovery scheme. synghronous
motor operation from fixed lrequency supply. synchronous motor varinble speed drive,
self-controlled synchronous motor drive emiploving a-cvelo converter

ASSESMENT:

A, Contineous evaluation through two mid-term test with a weightage of 30% of the total
trarks. It ineludes class attendance as well 48 assipaments on the course topics.
B. The end-term theory examination weightage is 70%

TEXT BOOKS:
I

P
3.
4

(. K. Dubey, “Fupdomentals ol Electrical Drives”, second edition Alpha Science
International T, 2002

Jo ML D Murpley, “Thyrister conteal of AC. motors™, Pergamon Press, 1973,

B. K. Bose, “Madem Power Electronics and AC Drives™. Prentice-Hall 2007,

W Leonhard, “Control of Electric Divives™, third edition, Springer, 2001.

REFERENCE BOOKS:
8

L

Tad

V Subrabhmanyam. “Electric Drives Concepts and Applications™. Tata McGraw. Hill
Publishing Company Lid. 1996,

S. K. Pillai, “A First Course on Flectreal Draves”, New Age International Pyvt, L,
2004.

P, C. Sen, “Thyristar D Drives™, Jolin Wiley & Sons, 1981,
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ELECTRICAL ENGINEFERING DEPARTMENT

B.TECH. THIRD YEAR SEM A (4 YDC)
ELECTIVE-L
EE32283: DATA STRUCTURE AND EMBEDDED SYSTEM

PROGRAMMING CONCEPT

HOURS PER | CREDITS MAXIMUM MARKS
WEEK

THEORY PRACTICAL | TOTAL
. . | MARKS

J v
! PITUIT P ITURCST END |[sW]| END
SEM SEM

3 . 3 -] - | 30 70 - - 100

Pre-Requisite: Basics of C programming, Bagics of nicropmcessor

COURSE ORJECTIVE:

|
2
3,
4,
5

F'each tp write the advance progrom in C,
. Learn to develop the data structure tools for specific applications.

Explain the performance of elficient sorting and scarching.
Civide to investigate the software development platform.
trstruct o ereate the embedded svsiem for real world

Coorse Outeomes (COs):

After completing the conrse, student will able to:

EEA2283T). 1:Write advance program in C with use of dynamic memory allocation
twehinigues.
EF32283(T).2: Develop data structure toals (stack, quewe, bee & graph) Tor speeilic
application.
EE32283(T).3: Perfort efficient sorting and searching on o lrge dita set.
EE32283(T14: Esplore soltware development platform along with code optimization and

TesOTee MAnnEsmmemi.

EE32283(T).5;: Create embedded system for real wordd with Jow interropt latency and
sntnble softwarne architectonre.




COURSE CONTENTS:

S. No.

Unit

|

Linit- |

Basic Coneept of C programming @ Overyiew Dot structure tools - Aray
. Link hist . Pomters and structure |, Dynaoe. memory allocation |
Recursion

%]

Lnit =11

Stack and Queve : operdtion und dpplication Tree: Binory tree.
representution, applications Cruphe Types of graph, representation of
graph, Adjacency motix.

Unit 1
Sarting Alpovithms; Bubble sort, Insertion sort, Selection sort, merse sor,
gulek sort, Scarching @ Sequential search, Binary scarch, Hashing.

Unit- IV

FEmbedided software development cyele: Compiting. Linking, debugging,
overlonding. Memory management, 17 O or periphersl management, Codg
optimization.

Linit-V
Basic hardware concept © microprocessor . architecture . Interrupt basic
share data, problem . Interrupt lateney Software architecture : RR JRR with
interrupts . FUS architecture, Real time opersting system architecture

Programming Assignment

Sample Programming in C:

Array: Stuck, Quetie

Lank list: sk, Queue

Sorfing: Bubble sort, Insertion sort. Selection sorl. merse sort. quicksort
Searching: Hashing

Tree: infix, prefix, postlix

Giraph; DFS, BFS,

=aL P PR U R




B. Mini project :
1. Software desigi.
2. Hardware design,
3. Implementation ! programming in C, fabrication/ assembly olhardware,
4. Testing
ASSESSMENT:

I, Continueus evalustion through two mud-term st with a weightuge of 30% ol the
total mavks, 1 inchudes cluss attendance as well as assignments on the coitse opics,
2, The end-term theory ¢xomimition weightuge 1570%,

REFERENCES BOOKS:

I,

Auron M, Tenenbaum, Yedidvah Langsam and Moshel Augenstein “Data
Struetures Using C and C++7, PHI Learning Private Linited. Delhi India,

2. Horowitz and Sehuni. “Fundamenals of Dot Structures”, Galgots Poblications Py Ltd
Dyelhi Indlin _
3. Lipsehute, “Data Structures” Schium s Outline Serdes, Tata MeGraw-Hill Edugation
{Tndi) Pye Lt
4. R Kruse etal, “Data Structures and Progeam Desiin in O Pearson Education
3. David E. Stmon, “An Embedded Soltware Primer”™, Addison Wesley 1999,
0. Michael Barr, "Programming Embedded Systems in C and C++7, SPD & O Reilly 1999,
CO-PO MAPTING:
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ELECTRICAL ENGINEERING DEPARTMENT
B.TECH. THIRD YEAR (4 YDC)
FE32499: MINOR PROJECT |

HOURS PER | CREDITS MAXIMUM MARKS
WEIFK
THEORY PRACTICAL TOTAL
L . . MARKS
PP T TP TU RS T ENp [SW ] END
SEM SEM
- | 4 = =20 = | = = 40 ol 104

COURSE OUTCOME:

After completing the Minor Project Phase 1, the student will able to:
EEX2499(1); Select problem of a selected aren in enpineering domain,
EE32499(2): Explore the stare of or solution of the selected problem,

EE3Z49%(3): Apply goftwerehordware solution methodelogies T implementation of
proposcd design.

FE3249%(4): Practice social and professional ethical stundocds and work in wam fof
developing leadership quality.

EE3I249%5): Summarize the (ndings in terms of wechnienl repiet.

CRITERIA AND RUBRICS
INTERNAL ASSESSMENT:

Muximum Murks: 40 Marks
Student will be judged using following eriterta and rubrics:

| 8. No. | Criterin Marks C0
1| Selection of Problem | 3 COl
74 Literature survey 10 coz
i Proposed Desipy 10 [COLCO5CO4
P4 Impact on Sociely 5 (04
| s Repan 11 C03




EXTERNAL ASSESSMENT

Maximum Marks; 60 Marks
Student will be judged using following criteria and rubrics:

5. No. | Criteria Marks co
| Preseatation 1) | COLLCOLO05
2| Organization of Thesis | 20 COs
3 | Learning Outcome 10 (&0 X]
4 | Ethical Practice s | o4
5 | Results 1 [ COLCOL CO3
f Conflidence 5 CO1. 004
CO<PO MAPPING:
CO [ POL|POY | PO3 | PO4 | POS | PO6 | POT | POS | POY | POLGO | POLL | POI2
COl 3 - - - - - - - - - - -
€02 | = [ == = Jl= == [T=ll=] ==
C3 - 3 - - 3 - - - - - - -
€04 - - E] 3 - 3 . 3 3 3 - 2
CO5 - - - - - - - K 3 i -
Average | 3 3 3 3 3 3 - 3 3 3 3 2




ELECTRICAL ENGINEERING DEPARTMENT
B.TECH, THIRD YEAR SEM A (4 YDC)

EE3Z481: EVALUATION OF INTERNSHIP-1

HOURS PFR WEFK | CREDITS MAXIMUM MARKS
THEORY | PRACTICAL | TOTAL
| MARKS
¥ P TUT P TU e T END [ SW ] END
SEM SEM
= = = | =& = 2 S 40 6l 1
“ORSE 0L

Adter completing the Industrial Internship and seminar, student will able to:

EE32481(1): Seleer the mdustry and construe the company profile in erms of stroeture, product.
services offered with briel history and kev pehievement.

EE32481(2): Asses their strength. weakness and opportunity in the selected industry.
EE32481(3): Apply theoretical knowledpe in practical situation by completing the task in given
L period.

EE3I2481(4); Applv time managemient skill to complete the task ond prepare draft report of

the findings

EE32481(5): Anulyze the functioning of industry and soppest the changes for improvemont

of their services.

CRITERIA AND RUBRICS

INTERNAL ASSESSMENT:

Munxinm Marks: 40 Marks'
Student wall be judged using following eriteria and rubrics:

S, No, Criteria Marks o
| Lewrning Oucome 1} CO. CO3, 004
2 lime line 5 CO4
3 Leadership Developed | 1) o2, CO4d
4 Organization of Report | 13 L0, U105




EXTERNAL ASSESSMENT:

Maximum Marks; 60 Marks
Student will be judged using following eriteris and rubrics:

5. N, Criteria Murks L8
[ 1 Future Crodls 5 05
|| 2 Presentalion 10 CO3
3 Technicnl Knowledpe 20 COl, CO2
4 Organization of Report | 21 | CO3
5. | Confidence 3 Cod, CO5
CO-PO MAPPING:
CO'S | PO | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | POY | PFOIO [ POLL | POR2
o Z - - 3 - - - - - - - -
COR2 - - - - - - - A || - -
CO3 3 3 3 3 3 - - - - - - -
C04 - - - - 3 - - - - - i 4
CO5. - - - - - | - - 3 3
Averuge | 25 | 1 3 = 1 - -1l | 3 3 2




ELECTRICAL ENGINEERING DEPARTMENT
B TECH. THIRD YEAR SEM B (4 YDCO)
EE32510: HYBRID ENERGY SYSTEMS

HOURS PER WEEK | CREDITS MAXIMUM MARKS
T T T T THEORY PRACTICAL | TOTAL MARKS
T P TU TP TU SR TEND SEM | SW | END SEM
3 2 = (31 ]-] 30 70 0 60 200

PRE- REQUISITE: Husic knowledpe of science

COURSE OBJECTIVE:
1. Asgess the seriousness of the current aed futuee energy seensrio and the role plaved by
tvbrad energy in modilying it.

2. Develop basic understanding of solar, wind, bio-gds and [uel cell encrgy svslems,

3. Learn fundiomentals of different typesof cnorov storagre syslems.

4. Design the hybrid eneroy svstem in standalone gid grid connectad configuration,
COURSE OUTCOME:

After completing this course, the student will be uble to

EE32510(T).1: Mustrate the susuinsble futvre eneroy seenuno and the role ploved by hybreid
energy in modifying it and compare various energy storage technigues.

EEIZSINT)2: Unlize clectrical charecteristues and  interconnection emploving MPPT in
alar Pholovoliaie enerey svslims

EE32510(T).3: Elucidate the wind power output charncteristics and grid connection of various
wenemtors for wind energy conversion system.

EE32510(T).4: Analvze and compare the state of the ant energy solutions for Microgrid like
PHLES und biomass, '
EE32510(T).5: Develop skills 1o design hybrid energy system configuration and estimate its
componen! rmlings.




COURSE CONTENTS:
THEORY

S.NO, Couorse Contents
i LINITE: 1

Introduction. Fossil fuel based systems, Impact of fossil fugl based systems,
envimmimentyl  effects, greenhouse gis emission, Non-conventional energy —
sgasonal varistions and availubility, Renewable energy — sources and features,
Hybrid energy systems, Distributed encrgy systems and dispersed generalion
[P Energy storage sysiems.

2 | LINIT: 2

Solar radiation spectrum. Technologies, Applications such as’ heating. cooling.
deving, power genertion, NSolar Photovollaie systems, Operaling  principle,
Photovaoltaie eell coneepts, Cell, modile. array. Series and parallel connection.
clectrical models, efficiency lmus, Muxinum power point trucking. Impoct of
temperature, applications. grid ted and stand-alone systems.

3 | UNIT: 3

Wind patterns and wind dat, Site selection, Types of wind mills, Power in the
wind, Betz Himit. wind nebine electrical systems, constant and variable speed
molels, Charpeteristics of wind generators, Musimum power poinl trucking,
interfucmg to the grid, gnd tied and stimd-alone systems,

4 | LNIT: 4

Operating principle. Components of o microhydel power plant. Types ad
‘charncteristios” of turbines, Selection and modificstion, Load balancing. Operating
principle of biomass. Combustion and fermentation, anaerobic digester, Woaod
wigsifier. Pyrdlvais, application in combustion engine, stand-alone plants.

5 | UNIT:S

Hybrid Energy Svstems, block dingrum. Need for Hybrid Fnergy Svstems. Range
and type of Hybrid Energy svstems, Wind-solar Hubrid stand-alone Energy
Systerns, Wind-Hydro Hybnd stund=slone Energy Systemis.

ANSESMENT:

AL Continuous evalution taoush two mid-teim test with o weightage o 30% ol the ol marks.
It inclides class attendance os well oy wssiginrents on the course topics.
3. The end-term theorv examination weightnge is70%.

TEXT BODKS RECOMMENDED:

|. 8. N. Bhandra, 1. Kastha and 5. Banerjee, “Wind Fleetric Systems.” Oxford University
Press, New Delli, 2004,
2. Thomas Ackermann, “Wind Power in Power Systems.” John Wiley & Sons, Ltd.. 2005,



REFERENCES BOOKS:

1

Bl
=

M. G, Simoce and F. A, Farret, “Renevwable Bnergy Svatems,™ CRU Press, Flovida, 2004,
MLR. Patel, "Wind and solur power systems,” CRC Press. Booa Ralon, 1999,

CO-PO MAPPING:

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6  POT | POS | POY | POID | POIL POI2
col HETEISERNENENEE R . _ "
o S ED (== = = | = [[= : -
C03 ) T I T T 2 : 7
co4 = il = T = HEEERERE . s -
CO5 3 | 31200 |- [=-]21=-1]-= - s -
Average| 3 | 3 | 2 | 1 [ - | - | 2] -] = = = | =

LABORATORY :

OBIECTIVES: The Hybrid Frerey System LARORATORY iy designed

I.
3.

4

To provide the student with the knowledge to use design software like MATLAB with
proficiency

Lis this lub, students e expected 10 get hands-on expenence in using the solar panels, dat
leagrgzer, measuring nstroments and llwmination sources.

To develop commumeation skill through laboratory  note book with written descriptions of
mixdel, code. result and analysis.

To ger exposure for various renewable encrgy sources and their ouput charmctenstics.

LABORATORY OUTCOMES:

The students will he able (o2

1.

7]

e

3.
4.

5.

Mathenumtically model simple solor and wind energy systems.

Analvize the effect of various paramelers on sobar and wind energy systems.

Determine the solar and wind power outputs uisder various eovironmental condilions,
Develop capability for designing und dacumenting simple golar and wind svstems with
MPPT controllers.

Ciet oequainted with the current repewahle energy séennrio of Indin and its chillenges.
Various schiemes of govermment for promoting renewable energy are also explored.




S. LIST OF EXPERIMENTS

Development of mathematical model of solar cell and plot of 1=V chamcleristics
using Matlab Scripl

Development of mathemutical model of salar cell und plot of P<V churieteristics
using Mutlab Scripl

Studving the effect of temperature on solar cell and plot of 1-V charmctenistic using
Matlab Seripn.

Studying the effect of temperature on solar cell and plor of -V characteristic using
Matlab Seript.

3| Studying the power output of Photoveltaic generator using Matlab Script.

o | Studying the power output of WECS generitor using Matlab Seript.

Development of mathematical model of solar panel owiput under both Fall & Partinl
Hlumination

B | Simulation of Boost type DC-DC converter for MPPT in solar moduie.
Experimentally determine the Volage-Current (V-1) and Power-Volage (P-V)
W | charseteristics of 37 W solar panel under different Hlumination conditions and
shadir:

10 | Study of current renewable enefpy soénario in Indin.

|

ASSESMENT:

A. Continuous evaluotion of laboratory joumals with o weightage of 30%. It includes lab
attenifance as well as experiments performed in the lab.
B. The end-term proctical examination weightage s 70%

CO-PO MAPPING:

CO's  POL|PO2 PO3 | PO4 | POS | POG | POT | POS | POY | POL0 | POLL | POI2
col | 3 | 3| 3|23 ]-]- 2 ] 2 - -
€02 | 3 T3 | 3T |3 = (3 = [z 2 - -
€03 | 3 | 3 1 3 | 213 | - |3]=[2/]2 - -
cog |3 | F 3|23 -1-1-1I2] 2 - -
€08 | 3 | 3 | 3 | 2 o 2 =2 - -
Avemge| 3 | 3 | 3 | 213 [ -13[]1[2]2 - -




ELECTRICAL ENGINEERING DEPARTMENT
B TECH. THIRD YEAR SEM B (4 YDCO)
EE 32509: POWER FLECTRONICS-I

HOURS PER WEEK | CREDITS MAXIMUM MARKS
' THEORY PRACTICAL | TOTAL MARKS
1 :
T r TU TP TV TEND SEM | SW | END SEM
3 2 - (371 ]-1] 30 70 40 o 200

PRE- REQUISITE: Mower Electronics-1

COURSE OBJECTIVE;
L To understand desien of SCR conunutation cireuits for choppers and inyerter systems.

2 To lewn the principle of working of guodrant based: choppers. switching segulators,
resimant mode switching, smed single-phuse / three-phase inverters, _

5. Toexplore control techniques employs for above comverters and its applications,

4 To deline characteristics and clussifications of wate/huse driver cireuits for Power 3T,
MOSFET and [GBTs.

COLRSE OUTCOME:
Students should be uble to

EE3250WT)1: Describe the operating characteristics of various  silicon based  controlled
switches,  compare.  llustrate  them o distinguished  choppers: imviestigations  for leld
applications.

EE3250%(T)2: Write the performance parpmeters of smgle phose and three-phose inverters,
expluin opersting principled. list applications und solve field problems

EE3250%(T)3: Dustuss limitanons ol linea' power supply, explion switch mode power supply,
classify topalogics, exumine performunces of switching regulators and apply in field problems.
EEX2509(T)4:Name common disturbonecs in commercial supply, outline UPS, write its
tpplications, Outline g8 bypes  and  medes ol operation  and describe
BES.

EE32509(T).5: Explain the need and imponance ol driver cirenit. Tdentify the challenges in
driving half bridee inverter, Clussifications of driver cirouit ad their desipn,




COURSE CONTENTS:

THEORY
SN0, CONTENT
V| ouNiT

Invertér grade SURs. Commutation techmiques for SCH. self commutated switches
and 1ty impact, Power BT, MOSEET, 1GBT. Junction structore,  switehing
chorgoteristies, sale operating areas, chopper eireuits — step down chopper, step up
chopper, two guadeant and four quadrant operation. principle of opemtion,
applications,  multiphase chopper,  design  considerations and  performance
cvalantion,

2 UNIT: 2

Inveriers. principle ol operation, applicalions, voliage sourced inverters (VSI), hall
bridge, full bridge and push pull confipurations, operastion on inductive loads,
voltage and frequency control, Single pulse width contral, wlm.tt'-'c I?uJ,:-‘»s: and
sinvsoidu] pulse width modulition, three phoge inverters, 180" und 120" miwde of
operation, voltpe control, Mocmurmny commitated sinple phasg V51, Current
sourced invener, principle ol opecation, classifications, wavefoem  synthesis,
harmenics analysis and elimination techniques, deslgn problems,

3 Lintl:3
Limnations of lLinear power supplies, switch mode power supplies, swiiching
reulators — non-isolated and solated wopolosies, buck, boost. buck-boost, Cuk
topalogies, performance analysis, concept of soft switching, and electromagnetic
compatibility, design prahlems.

4 UNIT: 4
Common disturbances in dommetcial dupply, uninterruptable power Supplies
(LIPS): peed, applications, clussifications, block dmgrm, Specilications, modes of
operation, Battery storage system, rating considerations, control Schemes, design
problems '

5 INIT: 5
Pmiver citenits, need and importance. challenges in driving hall’ bridge switches,
classification of the drive eirenits for IGRT and MOSFET, TR21 12 1C driver elrenit.
switching regulator 1C S(3324 gte: desien problems.

ASSESMENT:

A, Continuous eviluation through two mid-tenn test with o weightage of 30% of the ot muorks,
It includes class atiendance as well a assigmments an the course topics.
B. The end-term theory examination weightage is 70%.



TEXT BOOKS RECOMMENDED:

Joseph Vithavathil, “Power Electronics Principles and applications™, Tat MeGravw-Hill,
1995,

2. Ned Moban, Tore M. Undeland “Pawer Llectrontes: Converters. Applications, and
Design™, third edition, John Wiley & Sons [ne, 2007

3. Daniel W, Hart, “Power Eléctronivs”, Tatn MeGraw-11ill Edition, edition 2011,

REFERENCE BOOKS:

1. C. M Pouddar, “Semiconductor Power Electronics ( Devices and Cincwits)”, first edition,
Juin Brothers New [Delhi. 19494,

2. MDD, Singh, K. B, Khanchandani, “Power Electronies™, Tata MoCraw-Hill New Dethi,
2008,

3. M I Rashid, “Handbook of Power Electronics™, Pearson Edueation Indin. 2008,

CO-PO MAPFING:

C's I'O1 | rO2 | PO3 | PO4 | POS | POG . POT | POR | POY | PO1D | POIL | POI2
o0, S S R S [ S S A S S B
co2 3 3 3 - - = - - B - - -
03 3 3 2 - - - |1 . . = 5 =
o4 3 3 2 - - - = = = = > -
CO5 3 i 2 - - - - - - - - -
Average| 3 3 2 - - - 1 - - = = =

LABORATORY :

OBJIECTIVES: Following are the dbjective of the vourss:

|
J
3

. Show awareness nbout operiting behavior of vanous static switches used inconvetiers

Understand the basic requirements in design of power convenats,
Analyze perlormance paramielers o VIRIOUs power converters,

LABORATORY OUTCOMES:

EFE3250%P) 1 Desipn converters and demonstrale the knowledige for sisiainable & secured
development,

EEI2509(1).2: L<ublidh wiring and device ¢connection for DC-DC & DC-AC expenment setup o
revurd, synthesis and analyae their performunces.

EE32S09(P).3: Design and development of commutation circuits of SCR applving electricsl
angineering fundamentals, observing the effect of change in passive componenls,

EE32509(Pr4: Apply professiona] quality textual sod graphical wools to sketch and formulate
results, incarporating accepted data anolysis and synthesis methods, mathematical soltware, and
word-processing tools.




EE3250%(P).5: Ability to work in individusl and in group following engineering  provtices,
Ability 10 interasct effectively on n socldl and Interpersonal level, divide up and share task
respunsibilities to complete assignments.

Experiment Ohjective
ni.
I Design a step down chopper errenit with R and B Toads. Oliservie and
- annlvee ils performance under change in duly eyvele and switching lrequency.
2 - Design 4 current commutation circyit for SCR. Observe and analvee i3
| pertormunee under chunge in pussive cotponents und lood parumeters.
3, Design a voltage commutation cireuit for SCR, Observe and analvee its
| performunge under change in passive components and load parametens.
4. Study and desten of o buck-boost converter cireuit and nbserve performance
under change in duty eyele,
5 Study ond design of 0 boost converter cireuit wed phserve perlomuance under
- ¢honge in disty cyvele:
b, Explore switched mode DU power supply o dentify 18 vanous component
blocks:
7. - Study on companson ol switched mode pewer supply and lneor power
supply.
8. - Annlyze the pertormance ol single phase voltage source inverter with B &
' RL lovads.
1. | To understand the working of DC-DC convirter in diflerent guadrants.,
1), t To design BIT deiver cireuir on breud bourd using 1C: 8€] 3524

ASSESMENT:

A, Continuous evaluation of LABORATORY  journals with o weightage of 30%.. It in¢ludes Lib
attendance as well s uwpmmmlﬁ p:-rinm'trd inthe fub,
B Ihe end-term practical examination weightuge is 70%

CO-I'O MAPPING:

s CPOL | PO2 | PO3 | PO4 POS | PO6 | POT | POS | POY | POLD | POITL | POI2
col 3 [ 2133073 ]3l3]3]a E = .
[R17] 3 [ 21 A [ 3] 3 3 | 3 3 | 3 - - -
CO3 | 3 2 3 3 | 3 3 3 3 ] 1 - -
CO4 | '3 r] 3 31 3 3 3 3 3 1 = -
eesl 3 [ 2 | o3[ 3 < [ | - -
Average| 3 [ 2 | 3 |3 [ 3 [ 3|3 [3]3 1 - -




ELECTRICAL ENGINEERING DEPARTMENT
B TECH. THIRD YEAR SEM B (4 YDCO)
EE 32571: POWER SYSTEM-I

HOURS PER CREDITS MAXIMUM MARKS
WEEK
THEORY PRACTICAL | TOTAL
MARKS
T L]

' T TP rewT END [Sw | END
I | SEM SEM 200

3 2 - lalr]-| 30 70 40 o0

PRE- REQUISITE: Fundamentnls of Electneal Engincering & Network Theory
COURSE OBJECTIVE;

L. Represent elements of a power system including penerators, irunsmiesion lines. and
translomiers,

2. Toealeulate the various parameters in the Flectrical Transmission Sysiem,

3. Todesign a Transmission and distnbution electrie power system. _

4. To understand the factors affecting Insulstors and also in Underground cables..
COLRSE OUTCOME:

After completing this course students will able to:

EE 32571{T).1: Awareness of general structure and components of the power network.

EE 32571(T).2: Flucidate the concepts of transmisstan line parameters and s calculations for
singtle wmd three phose lines.

EE 32571(T).3: Evaluate the perfirmance of different types of transmission Hoes

EE 32571(F).4: Articulate the medhanical design aspest of transmission line and examine the
corona effect on overhicad transmission svstem,

EE 3257THT).5 Impart the knowledge of insulation resistonee and capacitance of single and three
core underground cobles



COURSE CONTENTS:

THEORY
S.NO.| Svilabus
L. | UNITI:

General background, structime snd components of power network, Power genetstion —
comventional, non-comyventivnal, distributed generation. Comparizon of HVAC & FVIDL
Effect of trinsmission voltage on power system econoiny. Selection of size of feeder.
Comparison of isolated versus interconnected power systetis. Problems associated with
modern large interconnected power systems. Power Plant Economiics - Load curves, base
fond, pepk lowd. load factor. demond foctor. diversity factor, capacity factor, utilization
factor, cost of electrieity, copital cost, fuel and operstion cost. comparison of €ost in
varous types of power plants, Depreciation and present waorth, Annual cost and system
cliiciency.

=

UNITZ:

leansmission line panoneters, caleuloton of induetanee of single and three phose
transnussion lines Using GME method. Capacitance caleulation of single and three phase
transmissron ling. Effect of earth on capacitance. Inductanee and copacitance of double
trapsmission line

LINIT3:

Model of the trunsmission line “T7 and 17 models, Exoct analysis of long trunsmission
lines. Evaluation of volinge regulution and efficiency. Sutee impedance londing, Line
load ability. ABCD constonts and their evaluation by measurements, Ferranti effect.
Power laws along the transmission line. Power Now eguations ol sending end and
receiving end, Clrele diagrams and thele utilisy. Series and shum compensation. OV and
Pdelis decoupling. Concepl of real and reactive power contiol. '

LNIT4:

Mechanical characteristics of overhesd transmission lines. Sag-Tension relationship.
Construction and utility of Sag-template and stringimg chart, Tower height caleulotion,
Ruling spam earth wire, Neutril earthing Effective grounding, resistunee, reactunce and
resonant earthing. Corona and corona loss, Critical distuptive voliage. Disadvaniages of
Corome. overhead line insulators. Types of msulntors. Potential distribution over a sining
of suspension insulators, String efficiency, method to improve string efficiency,

L]

LUNITS:

Insuluied cables, types of cobles: Insulation resistance of cobles, capucitance of single and
three ¢ore eables. Distmbution systeme Prmaesy and secondary distribubon system.
Volinge drop caleulanon in DC and AC single phase distributors with poimt smd uniform
onding. Ring main distributor.

COURSE ASSESSMENT:
A, Continuous evaluntion through two mid-term test with g weightage of 30% of the otal moerks,
It includes attendance as well as assignments an the course wpics.
13, The end-term theory exnmination weightage is 0%,




TEXT BOOKS RECOMMENDED;
I, WY, Stevenson. “Power Svstem Analy=is”, fourth edition MeCimw Hill, 1994,
C L Wadhwa “Electrical Power System™, New Age [Internmtional edition 2009,
L) Nagrath and D.P Kothard, “Modern Power Svsiem Analysis™. fourth edition. Tata
McGirow Hill, 2011,

I+

P

REFERENCES BOOKS:
I. Haodi Saadot, “Power Svitem Analysis™, Tata MeGraw il Edivon 2002,
2. D Day “Eleerrical Power Systems™. New Age Intermationul Publishers, 2006,

CO-PO MAPPING:
CO's PO | PO |PGQ |PO |[PO | PO PO [ PO |[PO | POl |POI |PO1
- L |2 3 4 5 fy 7 8 g 1l I E3)
Col 2|73 - - - = = = = s = =
co2 | 2 =l =l=1=0=s01T-1T=1 - - -
L3 - - b] - . . . . - . . -
g |- = 1 3 | - = |’ 7 |i'3 - - - - -
€05 - | 3 . - 3 N - . 2 % 5 :
Average | 22| 3 3 - 3 2 2 - - . = =

LABORATORY :

OBIECTIVES:

| Toacguire software developmient skills and experience i the usage ol stondarnd packages
negessary for analysis and simulonon of power svstem required for its planning. operation and
control.

20 Acquire skills of using Mi powet softwiire for power system studies.

3Aequire skills of using computer packages MATLAB eoding anid SIMULINK in power system
studies

LABORATORY OUTCOMES:

EE 32571{P).1: o ooquire softwore development skills and experience in the usape of standard
Cpackapes pecessary for gnalysis and simulution ol power system requined for fis planning,
aperation amd control,

EE 32571(P).2:Get acquainted with 33 KV substation

EE 32571(P).3: Line parameters calculations using M1 Power software 1ol

EE 32571(P).4: Modeling of transmission lines and annlysis of power flow analysis using
MIPOWER



S.NO LIST OF EXPERIMENTS

1 33 KV substation visil located ot the premises of the institute.

bl

Visit High voltage Lab ol the department and gel acquninted with the differemt
Ivpes equipment (cobles, insulators, DO Fose)

3 Design a transmission line including

(A} Electrical Aspect

{1) Choose voltage, size of conductor and spacing between conductors
(i1} Calculate the line conslants und determine the regulation

(1) Compute the efficiency on (ull load

(iv) Choose the number of insulator units, caleulate the voltage distribution
on  ingulitor units, and determing string eificiency.

(v) Caleulate the corona loss per km of the Tine and ol coroni loss.

(B) Mechanical Aspect

(1) Caleulnte the length of the conductior at the time of max sag

{11} Choose the height of the tower under wiuch the sag will be maximum
{111} Design carth wire for the line and sugeest the location an the tower.

Line parameters caleulations using M1 Power soflware tool,

5 Calculations al' A, B, C, D parameters of different types of trunsmission lines
using MI Power saftware ool

ASSESMENT:

AL Continyous evaluation of LABORATORY  journals with a weighiage of 3009, It includes lab
attendance as well as experiments performed in the lab,
B. The end-term practical examination weightage 15 T0%,

CO-PO MAPPING:

CO'S | PO PO2 | PO3 | PO4 | POS | POG | POT | POR | POY [ POLO | POLY | P12
Co il 31 - 1 2 ] - - - 2 - -
co2l 3 31 - - 2 2 - - - 2 - -
CO3 | 3 3 | - 3 2 2 - - - 2 - 3
g 3 3 = 3 2 2 - - - 2 - 3
Avp. | 3 3 - 3 2 2 - - - 2 - 3




ELECTRICAL ENGINEERING DEPARTMENT
B TECH. THIRD YEAR SEM B (4 YDCO)
ELECTIVE-I
EEIRZXXX: DIGITAL CONTROL SYSTEMS

HOURS PER WEEK | CREDITS MAXIMUM MARKS

THEORY | PRACTICAL | TOTAL MARKS
CW | END SEM | SW | END SEM

T | P | T0 |T|PTU

3 2 - 3
: 200

-.w| 70 l-m G0

PRE- REQUISITE: Basic knowledga ol LTI contel system, discrate time svalem and
L« translormation.

COURSE OBJIECTIVE:

Lo Todnteoduee the busic concepts of diserete time control system md exploim the motivation,
model firmation and stability of digital control system
2. To teach shout the designimg of digital controllers and [amilianes with basies af
discrete time state space equations.
To explam the designing concepts of observer and familiarmze with MIMO systeny,
4. To desgribe the concepts of PLD tuning and inteoduce the basic congepls of
Robust ¢ontral svstem, To impart the basic idea of PLC.

il

COURSE OUTCOME:
After completing this conrse, the student will be able fo

EEAIXXX|TL]. [dentifv the diserete time control svstem and will Ond out stability of

any digital controller.

EE32XXX|T2]. Explain the SISO and MIMO control system for vanous applications.
EE32XXX]|T3]. Understund the busics of designing the digital controllers and optimul
controllers lor power engineeting applications.

EE3ZXXX|T4). Analvze the basic idea of tuning the controllers and will be skilled to tune
PID controllers,

EE3IIXXX|TS|). List the fundamentuls of robust contral svstem for various fields like
Industries, aviatioo, autemobiles ele.




| S.NO. COURSE CONTENT
| 1 | UNIT: )
Introduction  of Dimtal Control  system:  Introduction.  Dhsorete  time - sysiem
representotion. Sample dota Systems, matheroatical modeling of sampling process,
Data reconstruction.
Modeling of discrete-tinve control system © Revisiting Z-transforms, Mapping of s-
plame 1o z-plane, Pulse Trnsfer Funcnon. ransfer funciion model of closed loop
‘system, Sampled signal Mow. graph.
2 UNIT: 2
Stability analvsis of discrete time systems: Jury stability test, Stability analysis using
Bilinear Transformation, Nyguist stability criterka.
Time response of diserele time system: Transienl and steady stale response, Time
response parameters ol a prototype second order svstem
3 UNIT: 3
Pesign of Discrete-time Control system: Boot loeus method, Besign of controller
based on oot focus method in the z-plane, Design of PID Controller based on
frequency response methods. Design of lag, lead compensator using Bode plot, lag
lead compensator design in fregueney domain.
4 | UNIT: 4
Diserete stute space wodel: Introduction 10 state varinble models, various canonical
lorms, stnte transition matriy, salution 0 discecle slale equation, Controllubility.
Observability and stability of discrete suile space model.
§ UNIT: 5
Stote [ecdback design: Pole placement by state feedback, Full order observers,
reduced order observers‘estimators. Deadbeat response design: Practical issues with
deadbeat response, Design of digital contml system with deadbeat response
ASSESSMENT:

A. Continuous evaluation through two mid-term test with a weightage of 30% of the total marks.
It includes class attendance as well as assignments on the courss topics,
B. The end-term theary examination weightage is 70%.

REFERENCES BOOKS:

=

1. K. Ogatn, “Modem Control Engineerm " Ninth edition. PTIT Publication 2016
2. Krishmakanm ™ adostrial [nstromentotion”™. PHI Publicatien, Delhi 20135,

3.
4
bl

[adali and Visioli, Dagital Control Engimeécring. 2nd Edition, Academic Press:

- M. Gopal, “Digital control and state variable methody™, Tat Me Graw Hill, 1997
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ELECTRICAL ENGINEERING DEPARTMENT
B TECH. THIRD YEAR SEM B (4 YDCO)
ELECTIVE-I
EE 32603: POWER SYSTEM PLANNING

HOURS PER WEEK | CREDITS MAXIMUM MARKS

, .|  THEORY PRACTICAL | TOTAL MARKS
! ol el i j“ CW | END SEM | SW | END SEM
3 2 - (3]~ 3 70 40 60

200

PRE- REQUISITE: Power System Anulvsis, Eleetric Power Genaration. Transmission and
Dristributuomn.

COLRSE OBJECTIVE:

|. The course 1 designed to teach load forecasting. power system planning, and power quishity
1S5UCS TN POwWer system.

2. It aims to arm the stodents with the concepts of evalunton of generation, transmission and
distribution system and their impacts on system planning,

3, This course will provide the background material to prepare the student for analy2ing various
clements that constitute the power system planming funetion.

4. Analyze and evaluate an electrie power system for generation plannimg and Inad torecasting.

3. Execute production costing analvsis and Jong term generation expansion plans.

COURSE OUTCOMES: Afier completing the subject student will be able to:

EEIZ03(T)0: Use wools o anolvze power svatem plannmg dnd load [oeceasting.

EE32603(T).2: Evaluate the significance ol generalion planmimg for power svstem réliabality.
EE32603(T).3: Develop plan for design and ealculation of distributed power system.
EE32603(T)4: Evolumste the requirement for mterconnected svstem und exptnsion ol power
svsterm under cost vonsideration and expansion obligations.

EEX2603(T).5: Determine loud model for reactive power plimning of distributed  generation
SVEIETL

THEORY:

5N, Course Contents

I | Unit-1: INTRODUCTION OF POWER PLANNING

National and regiondl planning. structure of power svstem. planning tools, Stages In
planning and deslgn, power system planning issues, Lood forecasting. forecasting
technigues, modeling, Electricity consumption puttern, Peak demuond and eneriy
forevasting by trend and econbmic projection methods.




Unit-2: GENERATION PLANNING

Integrated power generation. co-generation [ captive pawer. power ponling und
power triding, Probahilistic models of generating units, Growth rate. Rite of
generation capacity. Outage performance and system evaluation of loss of load and
| loss of energy indices, I-'nwa.:rﬂupph availubility assessment,

3 | Unit-3: DISTRIBUTION PLANNING

Development of a distribution plan. wpes of distribution systems arrangements,
primary distribution design. secondary distribution design. caleulation ol distributor
sizes. Opumal conductor seloction. Capacitor  placement.  Reconfligurntion.
Substaton planning:

i

4 | Unit=4: INTERCONNECTED SYSTEMS AND OPTIMAL POWER SYSTEM
EXPANSION PLANNING

Multi area relinhility snalysis, Power pool operation and power exchange energy
contriets, Quantification of ¢conomic and reliability benefits of pool opemtion
Power System expansion planning: gptimal Power system expunsion plunning,
generation expansion. transmizsion and distnibution expansion, eost consideration
and expiinsion obligations, Regulutory Incentives.

Unit-5: VAR AND DISTRIBUTED GENFRATION PLANNING:

Static ond dynamie resowrce allocation und sizing. modeling und cconomic 1ssucs.
pertaining 1o reactive power planming. distributed generation planning from  the
distributed power svatent performonce. effect of load model in distributed
penerution planning, rescarch trends o power system planming.

un

ASSESMENT:

A, Continuous evaluation through two mrid-term test with o weightage ol 30% of the total norks.
It includes class attendance as well as assignments on the course topics.

B. I'he endsterm theory examinition welghtage is 70%,

TEXT BOOKS RECOMMENDED:

|, Electric power system planning: issues algorithms and solution by HOSSEIN SEIFL AND
MOHAMMAD SADEGH SEPASIAN. springer. 20 | _

2. Power System Plunning Technologies and Applications: Concepls. Solutions, and Management
by FAWWAZELKARMI NAZIH ABU-SHIKHAH, engineering scienve reference, 2012

REFERFENCES BOOKS:
| Modern Power System Planning — X, Wang & JR. MeDonald, MeGraw Hill Book Company.

2. Electneal Power Distribution A8, Pablu, Tota MeGraw Hill Publishimg Company Ltd.
3. BEeonomies & Planning = T.W Berre. Peter Peregrings Lid.. London
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LABORATORY

ORJIECTIVE:

1. Study of varous methods use In power system planning.

2, Understanding the principal of various power génerling systom,
3. Swdy of different forecasting method and implement them in excel.
4. Designing of basic power svstem model using MATLAB.

LABORATORY OUTCOMES:

I: Summarize the coneept of power system planning using different method.

2: Develop the coneept of various power planbund their comparison on the performance basis.

¥: Fraluate the peak demand and energy requirements of system using [oreeasting techmgue wit
the help of 1T taols,

4: Design difterent bus system using MATLAB simulation.

&: Create mode! for the expunston of substation,

List of Experiments

Experiment | Objective
N,
| Make use of flow chart for generation. transiission and distribution svstem
plannimg.
2 Cormnpare vardous power plants on the basis of cost. site selection. Gendration
capacity, efficigney ele.
3 By vsing Exponential smoothing model determine lorecast for given dat in
MS Excel.
4 | By using Halt's micthod determine forecast for given data in MS Exeel.
- | By using sessonul model determine forecast for given dota in MS Exeel,
0 | Todesigna 3bus Sysulem nmtln:l s MATLAR,
7 Ta design a model for subsiation cxpansion using MATLAB.

Lab Assessment: Students will be assessed on

(n)Contimuous evalustion of laboratory journals with o weightage of 30% of the totl marks, It
e ludes lub attendonce us well as expetiments pertfortiied i the lab.
() The end-term practical exammation weightoge 18 60%.
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ELECTRICAL ENGINEERING DEPARTMENT

B TECH. THIRD YEAR SEM B (4 YDCO)
ELECTIVE-I
EE32604: ENERGY AUDIT AND CONSERVATIONS

HOURS PER WEEK | CREDITS

MAXIMUM MARKS

, .|  THEORY PRACTICAL | TOTAL MARKS
! ol el i j“ CW | END SEM | SW | END SEM
3 2 - (3]~ 3 70 40 60
200

PRE- REQUISITE: Basiesof Elecetnieal machines. Fundamentals of Electrical Engincering

COURSE OBJECTIVE:
e ohjedtives include are as [ollows:

To provide bosic understanding of conducting energy oudit und energy management.

1.
2. To foster the students with an attitude of conservation of encrgy in every field.
To explore various latest epergy ‘efficient methodologies in industrial, bulldings and

-
.

domestic applications.

4. Ta Jedrn different standards, initiatives and policies in achieving energy conscrvations,

COURSE OUTCOME:

After completing this course, the student will be able to

EE32604 (Ty1: Acquire koowledee sbow! basics of energy policies and conservation

imlistives.

EFE32604 (T).2: Reulize the requirement of energy andit and analyze detsiled process of
auditing with exploration of varous equipments o perform oaudis
EE3Z604 (1).3: Nurture the capability to apply ellective enérgy management in leovy

indstries and organizations.

EE32604 (T)d4: Develop skills pf utilizing different enecgy efficient techniques in electrical
eiuipmeents, bulldings and mdustral entities.
FE32604 (T).5: Choose and odentfy energy conserviation opportuniiies m commerciol
buildings with cxposure to green building concept.




COURSE CONTENTS:
THEORY:

S.NO.

COLRSE CONTENTS

1

UNIT: 1

Energy Conservation: Enerey scenorio- Demond and supply, commercial. nog
commercial energy production, energy pricing, Electricity tanfl structure, security,
stratepy for futare, Energy donservation in India- Need, apportunities, techniques.
Conservation ael. Indiin standadrds, projects. initintives, policies.

UNIT: 2

Energy Audit: General philosophy of audit, need. types. audit process Energy flow
disprom, sdit tools and instruments, diota - gathering, fuctlity inspection,  Energy
conservation measures, Benchmorking, Energy performance, Implementation of nudit
recommendation,

T o |

Energy Manugement: Effective and smnm enerigy mmagement svstem, Objectives
of enerey  manspement, Muaterial balanee and engtpy  balunce, Tnerpy Action
planning, edérgy management skills and steategy, fole- sesponsibilities. duties of
Cnerey manior

]

Energy conservation in Electrical Utilities: Techmques [or musimum energy
elficiency, maximum cost effectivenesy in Induetion motor, teansformer, Lighting
system, {)plummm'm u.f Ihstribution, tmrtﬂn'nis:.mn commercial losses, Energy
efficient technologies: Automatic power factor controllers, Capacitor banks. sof
starters, Variahle speed drives, energy savers, etficient motors and tronsformers. star
labeling program

LNIT: §

Smurt and Green Building: Creen building munagement. Energy Conservition in
Buildings. Lnergy conservation bulding codes, Compliance approdch, COuidelines o
Building envelope. Lighting, eléetrical power, energy saving opportunities, Star rating
of Buildings

ASSESMENT:

A, Contnuous evaluntion through twe mid-term tests with o woightage of 30% of (e 1ol

B.

marks. [Lincludes closs nttendance as well a8 pssignments on the course topics.
Theend-1émm theory examination weightoge is 700

TEXT BOOKS RECOMMENDED:

. Enefoy munsgement liundbook by Wayne C. Turner School of uidisting enginvering
and management, Oklahoma state university.

Enerpy Manogement and congervation hondbook by Frank Keith, ) Yogpi Goswumi.
Handbook of Energy Audit by Sonal Desai,

Handbook ol Enetey Audits by Albert Thumann, Terry Nighus, Willinm 1. Younger.

— Tad b



REFERENCES BOOKS:

1. General gspects of energy manopeement and eovrey audn, Guide book for heational
Certification Examination, BEE.

2. Guide to Energy Managemert. by Barnev L. Caphart, Wavne C. Tumer, Williari J
Kennedy

A, Energy Audit of Building Svstems by Moncel Krarti,

4. Encrgy Efficiency in Eléetrical Utilities; Guide hook For National Cerification
Examination, BEL,
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LABORATORY :
OBJECTIVES:
1. To motivate students with gy uttitude o copserve energy with positive enviranmentul
impacts.
2. To utllize different methodologies and solve bagic calculations for estimation. of energy
efficiency of various equipments.
5.0 Relute the need of stundords and lubeling progoum of home applisnees and electricul
machines with global energy demanids and energy security.
4. Examine and understand the energy audit report thoroughly and thereby applying varous
tecommendations.
5. Ta develop communication skill and enhance report writing through proper organizstion

of LABORATORY note book with written mathematical nnalysis.

LABORATORY OUTCOMES:

EE32604 (P).1:Cet pn exposure to varous energy elficient praviices in electricol mochines,
lighting systems, HV AC for various application arcas.

EE32604 (P12 Selection of appropriste energy conservation messure as recommaendation by
encrey audit reportand able w estimate cost benelits and payvback portod.

EF326IM (1').3: Esumaton of reduction in power consumption and energy  effictency by
replacement of conventional devices with various efficient devices.



EE32604 (P).4: Ability 10 enhunce approach o practical encegy andit by analveing different cose
studies in industrics.

EE32604 (P).5: ldentily and choose most elliciont deviees Far various industries and domestic
applications with the help of star rating program Tor different equipments and appliances,

5. No. LIST OF EXPERIMENTS

'I To design a lominarie layout for interiors and enlgulntion of illuminances using zonal
cavity method.

= Tov estimate the payback period and reduction in power consumption by replacement

B of lamps in a classroom’ LABORATORY / other hghting schemes:

1 To study Automatic power factor controllers and caleulntion of reactive power

: required in order 1o inprove power factor in any industry) utiliny
To study terminology in Industrial eneeey bill, estimate the payback perod, annual

4 reduction m maximum demand charges: and energy charge component by improving
prower factor.

3 Cose study of o rexide industry for energy conservation measure. To estimate

i payback period and enerpy saving by Tuel substitution measure.

c To study the energy saving opportunitics in Fans and blowers. To estimate stutic fan
elficiency of o fan i o process plant

, To estimate energy sovings and payvboack period by veplacing a 3 phase induction
motor by an enerey elficient molor i on industry.

g To study standards and labeling of Boom Alr conditioners and estimate energy
efficiency of case study of Efficient room aly conditioner,

g Case study: Application of VFD of conling tower fan i & manufacturing plant, To
estimate cooling tower capacity using ¢neriey sudit observations.

n l'o si_udy Star rating program . and energy su?-ing measures [or the cnergy efficient
buildings and estimate parameters for an efficient building,

ASSESMENT:

A. Continuous evahmtion of LABORATORY  journals with a weightage of 30%. It includes lab
nitendance as well as experiments performed in the lab,
B. I'he end-term practical examination weightoge s 70%.
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ELECTRICAL ENGINEERING DEPARTMENT
B TECH. THIRD YEAR SEM B (4 YDCO)
ELECTIVE-I
EE32605: EMBEDDED SYSTEM DESIGN

HOURS PER WEEK | CREDITS MAXIMUM MARKS

, .|  THEORY PRACTICAL | TOTAL MARKS
! ol el i j“ CW | END SEM | SW | END SEM
3 2 - (3]~ 3 70 40 60

200

PRE-REQUISITE: Microprocessor and Operating System

COURSE OBJECTIVE:
1. Toenable the skill of embedded system design Tor domestie and mdustnal applications.

-l

To develop the knowledye for system level programming for hardware interfacing.

30 To develop skill for eohance porlvmanee of the embedded svstem using  various
optimization technigues

COURSE OUTCOME:
Aflter compleling this course students will able to:
EE 32605(T).1: Expliin design philosophy of an embedded system,

EE 32605(1).2: Select and adentify hardware and software requirement Hke CPL specification,
Memory size, VO interfiving, Operating system, scheduling policies, 1PC ete.

EE 32605(T).3: Apply optimization technigues to improve performance of the embedded system
In lerms of program size. power consumpiion. speed ete,

EE 32605(T).4: Develop embedded system for distnbited architectures, network based and
Intermet cnnbled.




SN, CONTENT
1 Unit-1
Complex system and Microprocessors, Embedded system. design process:
Requirement,  Specifications.  Architecture  desipn.  system  integration.
atruetural deseription, behavioral description.
2 Unit-11
CPL bus, Memory deviees, 110 devices . component interfacing,
Development. debugging and testing.
3 Unit-111
Progroms design ond anolysis: Proprom design, Models of program , assémbly and
liiking . compilaton techniques mnalysis and optimlzation of program siee |
execution time, power and energy , program validation and {esting .
+ Unit=1V
Prowess and ogperating System: Multiple sk amd pudtiple processes . Context
switching .process scheduling policies . inter provess communicution
5 Unit-V
Bistributed embedded architecture, network for embedded system | Network based
design | Internet enubled  system, Design examples .
ASSESSMENT:

Continuous evaluation through two mid-term test with 4 werghtage of 30% of the
total marks. It includes class attendance as well as assienments on the course
topics.

3. The end-term theory examination weightage is 70%,
TEXT BOOKS RECOMMENDED:
I Waoll,Wayun. "ComputerasComponent, PrincipleselEmbedded Computing Sy stem
Pesign™, Morgan Kanfman, Academic Press.
2 Vahidb . Givargis, 1. EmbeddedSystem Design AU nifiedHardwareSoftwarelnirodu
ction, WilevindinPublication™
3. Marwedul P, “Embedded System Design, Klower Acadenic Publishers".
REFERENCE BOOKS:
I, Prasad KVKEK,"Embedded/Real TimeSy stems:Concepl. Design. and Prograninang ™,
Preamtech Press
2 Barr: M. "Proprammine Embedded Svsiems™, O'Reilly
3. Srram. S, Bhattochanvya 8.5, “Embedded Multiprocessors, Scheduling and

Svnchronization™, Mareel Dekker.fnc.
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LABORATORY :
OBJECTIVES: The Embedded System design Lab |5 designed.

Ihis Lab emphasizes on comprehensive treatment of embedided hardware and real time opersting
systems along with case studies, in tune with the requirements of Industry. The objective of this
Luly is to enable the students o understand embedded-syatem programming and apply that
knowledge 1o desizn and develop embedded solutions, '

LABORATORY OUTCOMES:

Iz Perform murket survey and user requirenent analysis

2: Design hordware ond software archateciure of real life pmh.Ef.'_m -

3: Write technicul report of the project and wser munuil for read reference for end users.

Lab Work :

| Labh wark

Design Phase :

Simulation of application n Lab

Hardware design:

Selection of compotents intereotnection  interfacing cirouit divgram . PCB design .
fibricating and festing in Lab

Software design:
Writing program in modules and discuss the interfacing and imterconnections of different
modules and with Hardware.

ASSESMENT:

A, Contmuons evaloaton of LABORATORY journals with a weightaee of 409, It includes Jab
attendance s well ud experiments performed in the lab,
B. The end-term practical examination weightage 15 60%
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