B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
TRANSFORMERS AND GENERATORS
Subject Code 18EE33 CIE Marks 4C
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:
e To understand the concepts of transformerstiagicanadysis.
e To suggest a suitable three phase transformer ctbandor a particular opetion.
* To understand the concepts of generator and to&edheir performance
* Toexplain the requirement forthe pardlel opemtion oftransforners and syrchronous geerators. =

Module-1
Single phase Transformers: Operation of practicel transformer under no-load and on-load with plasor

diagrams. Open circuit and Short circuit tests;dation ofequivalent circuit parameters and predeterminatio
of efficiency-commercial and all-day efficiency. Name egulation and its ignificance
Three-phase Transformers:Introduction, Constructional features of three-gteensforners. Choice betwee
single unit three-phase transformer and a bankregtsingle-phastgansfornmers. Transformer connectionrfo
three phase operation— star/star, delta/delta/dsta, zigzag/staand V/V, comparative features. Plaas
conversion-Scott connection for three-phasevio-phag onwersion. Labeling of threepha® transforne

terminds, \ecor groupss

Module-2
Tests, Parallel Operation of Transformer& Auto Transformer: Polarity test, Sumpner'sst, separation (
hysteresis and eddy current losses
Parallel Operation of Transformers: Necessity of Parallel operation, conditions fargtiel operation— Singj
phase and three phase. Load sharing in case dasianid dissimilatransformers. Auto transformers and
Tap changing transformers: Introduction to autotransformeppper economy, equivalent circuit, no load|an
on load tap changingansforners. =

Module-3

Three-Winding Transformers & Cooling of Transformers: Three-winding transformers. Cooling
transformers.

Direct current Generator: Armature reaction, Commutation and associated|emut)

Synchronous Generators:Armature windings, winding factors, e.m.f equatibfarmonics€auses, reductio
and elimination. Armature reaction, Synchronoustasce, Equivalertircuit. m
Module-4

Synchronous GCenerators Analysis Alternator on load. Excitation control for constaerminal voltage
Voltage egulation. Open circuit and short circuit characteristisssessnent of reactance-short circuit ratio
synchronous reactance, Voltage regulation by EMMFA\VANd ZPFa

M odule-5
Synchronous Cenerators (Salient Pole): Effecs of saliency, two-reaction theory, Parallel operatof
generators and load sharing. Methods of SynchrtaizaSynchronizing power, Determination of & X 4 -
dlip test
Performance of Synchronous GeneratorsPower angle characteristic (salient and non sajiet), powe
angle diagram,aluctance power, Capability curve for large turbo generators. titupand émper windings s

Course Outcome: At the end of the course the student will be atile
e Understand the construction and operation of 1-@H&#hase transformers and Autotransformer.
*Analyze the performance of transformers by polaést, Sumpner’s Test, phase conversioph&s
connection, and parallel operation.
e Understand the construction and working of AC a@l®enerators.
* Analyze the performance of the AC Generators anitefbus and parallel operation.
*Determine the regulation of AC Generator by Slgt,tEMF, MMF, and ZPF Methodh.




Question paper pattern:
* The question paper will have ten quiess.
* Each full question is for 20 arks.
e There will be 2 full questions (with a maximumtbfee sub questions in one full question) from
eat moduk.
* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawetoanswer 5 full quesions, electng ore full quesion fromeat moduk. =

Text Bocks

1 Eleciric Machines D. P. Kothari, et al McGraw Hill | 4UT Edition, 2011

2 Principals of Electrical Machine [V.K Mehte, Rohit Meht: S Chani 2™ ecition, 2C0¢

Reference Bocks

1 Elecric Machines MulukuntlaS.Sarma,at €l | Cengage 1%t Edition, 2009

2 Electrical Machines, Drives and Theodore Wil di Pearson 6! Edition, 2014
Power systems _

3 Electric Machine: Ashfag Hussai Dhanpat Ra | 2nd Edition, 201

& Co




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

TRANSMISSION AND DISTRIBUTION

Course Code 18EE43 CIE Marks 40
Number of Lecture Hours/Wex 3:2:0 SEE Marks 6C
Credits 04 Exam Hours 03

Course Learning Objectives:
* To understand the concepts of various methodsrafrgéion of power.
* To understand the importance of HYAC, EHVAC, UHVAGd HVDCtransrrisson.
» To design insulators for a given voltaigeel.
* To calculate the parameters of the transmissi@fondifferent configurations and assess the
performance of thine.

» To study underground cables for power transmisaiwhevaluate different types of distribution
sydems. =

Module-1

Introduction to Power System: Structure of electric power system: generation, transmission and
distribution. Advantages of higher voltage trarssign: HVAC, EHVAC, UHVAC and HVDC|
Interconnection. Feeders, distributors and semwviamls.

Overhead Transmission Lines: A brief introduction to types of supporting strues andline
conductors-Conventional conductors; Aluminiu@onductor steel reinforced (ACSR), All| —
aluminium alloy conductor (AAAC) and All —ahinium conductor (AAC). Hightemperdure
conductors; Thermal resistant aluminium all@yTl),Super thermal resistant aluminiuailoy
(ZTAIl), Gap type thermal resistant aluminium allynductor steel reinforced (GTACSR), Gspe
super thermal resistant aluminium alloy conduct@elsreinforced (GZTACSR). Bundleondudor
and its advantages. Importance of sag, Sag cdlmulatsupports at same and different leveifgct of
wind and ice. Line vibration and vibration dampédserhead line protection agaitightening, ground
wires.

Overhead Line Insulators: A brief introduction to types of insulators, masdriused- parelan,
toughened glass and polymer (composite). Haterdistribution over a string of suspiams
insubtors. Sring efficiency, Methods ofincreasing dring effi ciency. Arcing horns®

Module-2

Line Parameters: Introduction to line parameters- resistance, indictance and capacitance.
Calculation of inductance of single phased athree phase lines with equilateral capg
unsymmetrical spacing, double circuit and transposees. Inductance of composite cendudors
geometric mean radius (GMR) and geometric mearantist (GMD).Advantages of gngle circuit and
doule circuit lines.). Calculation of capacitance of single phase dmdet phase lines with equilatira
spacing, unsymmetrical spacing, doubleircuit and transposed lines. Capacitance of compasite
conductor, geometric mean radius (GM&)d geornetric mean digance (GMD). Advantages of gnglg
circuit and doulbe circuitlines. =

M odule-3

Performance of Transmission Lines:Classification of lines — short, medium and longirrént and
voltage relations, line regulation and Ferrantie@ffin short length lines, medium lengtines
considering Nominal T and nominal circuits, and long lines considering hyperbolicnficequations
Equivalent circuit of alongline. ABCD condantsin all cases. ®

M odule-4

Coraona: Phenomena, disruptive and visual critical voltages, corone loss. Advantages and
disadvantages of corona. Methods of reducorgna.
Underground Cable: Types of cables, constructional features, insutat&sistance, thermaltiag,
charging current, grading of cables — capac#a and inter-sheath. Dielectric loss. Comparis
between acand DCcables. Limitations ofcebles. Speification of pover cables. =

M odule-5

Distribution: Frimery AC distribution systems — Radial feeders, parallel feeders, locp feeders and
interconnected network system. Secondary AC digidb systems — Three phase 4 wire systamh
single phase 2 wire distribution, AC distributorghamconcentrated loads. Effect of disconnection of
neutral in a 3 phase four wire &r®.

Reliability and Quality of Distribution System: Introduction, definition of reliability, dilure,
probability concepts, limitation of digribution sysems, pover quality, Reliability aids. =




Course Outcome: At the end of the course the student will be adile

Explain transmission and distribution scheme, ifigthe importance of different transmissior

systems and types of insulators.

Analyze and compute the parameters of the transmifine for different configurations.

Assess the performance of overhead lines.
Interpret corona, explain the use of undergrouriesa

Classify different types of distribution systemgamine its quality & reliability®

Question paper pattern:
* The question paper will have ten gliess.
* Each full question is for 20 arks.

e There will be 2 full questions (with a maximum lfée sub questions in one full
guestion) fromead moduk.

* Each full question with sub questions will coves ttontents under a modul

* Students Wl hawetoanswer 5 full quesions, electng ore full quesion fromead moduk. B

Text Bocks:

1 | A Coursein Elecricel Fower Soni Gupta and DhanpatRai .

2 | Principles of Power System V .K. Mehta, Rchit Mehta| S. Chand 15U Edition 2015

Reference Books:

1 | Power System Analysis and J. Duncan Gloveral Cengage kaning | 4th Edition 2008
Deci

> [ Elecrical power S.N. Singh PHI 2nd
Generation, Transmission Edition,200¢

3 | Elecrical Power S.L.Uppal Khanna Publi cation

4 | Elecrical power systems C.L. Wadhwa New Age 5UTEdition,

5 | Elecrical power systems AshfagHussain CBS Publi cation

6 | Elecric Power Distribution A.S. Fabla McGraw-Hil| 6" Edition,2012
For High temperature conductors refer www.jpowerspgetjglish/product/pdf/gap_cl.pdfand
Power




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
MICROCONTROLLER
Caurse Cade 18EE52 CIE Marks 4C
Number of Lecture Hours/Week (L:T 3:2:C SEE Marks 6C
Credits 04 Exam Hours |03

Course Learning Objectives

» To explain the internal organization and workingoimputers, microcontrollers and embedded
processors.

» Compare and contrast the various members of thi faoiy.

» To explain the registers of the 8051 microcontroleanipulation of data using registers and MOV
indrudions.

» To explain in detail the execution of 8051 Assenibhguage instructions andtdtypes

» To explain loop, conditional and unconditional juamd call, handling and manipulation ofl/O
instructions.

* To explain different addressing modes of 8051hardtic, logic instructionsnd progams.

* To explain develop 8051C programs for time del&y,dperations, I/O bit manipulation, logic,

M odule-1

8051 Micracontroller Basics: Inside the Computer, Micracontroll ers and Embedded Processors, Block
Diagram of 8051, PSW and Flag Bits, 8051 Registerk® and Stack, Internal Memory Organization of
8051, 10 Port Usage in 8051, Types of Special kandRegisters and their uses in 8051, Pins Of 8051.
Memory Address Decoding, 8031/51 Interfacing Wiktdenal ROM And RAM.8051 Addssng

Mades. =

M odule-2

Assembly Programming and Instruction of 8051: Introduction to 8051 assembly programming,
Assembling and running an 8051 program, Data&sypnd Assembler directives, Arithmetilngig
ingrudionsand programs, Jumjmpopand call ingructions, IO por progamming. §

M odule-3

8051 Programming in C: Data types and time delay in 8051C IO programming in 8C51C, Logic
operations in 8051 C, Data conversion program i818C, Accessing code ROM space in 8051@taD
serialization using 8051C

8051 Timer Programming in Assembly and C:Programming 8051 timers, Counter pragming,

Programming timers0and 1in 8051 C. ®

M odule-4

8051 Serial Port Programming in Assembly and C: Basics of <erial communiceticn, 8051 connection

to RS232, 8051 serial port programming in assendasial port programming in 8051 C.

8051 Interrupt Programming in Assembly and C: 8051 interrupts, Programming timeexternal
hardware, serial commurication interrupt, Interrupt priority in 805152, Inerrupt progammingin C. ®

M odule-5

Interfacing: LCD interfacing. Keybcard interfacing.

ADC, DAC and Sensor Interfacing: ADC 0808 interfacing to 8051, Serial ADC Max1112 @D
interfacing to 8051, DAC interfacing, Sensor indeihg and signatondtioning.

Motor Control: Relay, PWM, DC and Stepper Motor: Relays and opt isolators, steppertono
interfacing, DC motor interfacing and PWM.

8051 Interfacing with 8255:Programming the 8255, 8255 interfacing, C programgnfior 8255

Course Outcome: At the end of the course the student will be atile

¢ Outline the 8051 architecture, registers, intemaimory organization, addressing modes.

< Discuss 8051 addressing modes, instruction sed%f 8accessing data and I/O port programming.

« Develop 8051C programs for time delay, /O operaid/O bit manipulation, logic and arithme
operations, data conversion and timer/counter pragring.

» Summarize the basics of serial communication atefrimpts, also develop 8051 programs geria
data communication and interrupt programming.

« Program 8051 to work with external devices for AIAC, Stepper motor control, DC motor cont
Elevator contro™




Question paper pattern:

The question paper will have ten qgliess.
Each full question is for 20 arks.

There will be 2 full questions (with a maximum bfee sub questions in one full question)

from eadr moduk.

Each full question with sub questions will coveg ttontents under a modéul

Students Wl hawe toanswer 5 full quesions, glectng ore full quesion fromead moduk. ®

Text Book

1 The 8051 Micracontraller and Muhammad Ali Pearson 214 Edition, 2008.
Embedded Systems Using Assembly| Mazali
and C

Reference Books

1 The 8051 Micracantraoll er Kenneth Ayala Cengage 30 Edition, 200¢

| ezrninn

2 The 8051 Microcontrall er and Manish K Fatel McGraw Hill 201¢
Embedded Sytems

3 Microcontrollers: Architecture, Raj Kamal Pearson 15U Edition, 2012

Programming, Interfacing and $gs
Design




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER-V
POWER ELECTRONICS
Course Code 18EEL3 CIE Marks 40
Number of Lecture Hours/Week (L:T ~ [3:2:C SEE Marks 6C
Credits 04 Exam Hours 03

Course Learning Objectives

» To give an overview of applications power electesnidifferent types of power semiconducterices,

their switchingcharacteristics.

* To explain power diode characteristics, typesythperation and the effects of power diodes on RL
circuits.
To explain the techniques for design and analysigle phase diode rectifieircuits.
To explain different power transistors, their steathte and switching characteristaglimitations.
To explain different types of Thyristors, their g@haracteristics and gate contregjuirements.

rectifiers, DC- DC, DC -AC converters and Voltagantrollers.

To explain the design, analysis techniques, perdoiga parameters and characteristics of controlled

1%

Module-1

Introduction: Apglications of Power Elecronics, Types of Power Elecronic Circuits, Peripheral
Effects, Characteristics and Specifications oit&ves.
Power Diodes: Introduction, Diode Characteristics, Reverse dvery Characteristics, Power idde

Types, Silicon Carbide Diodes, Silicon Carbide $tiyoDiodes, Freewheeling diodes ,Freewheeling egd

with RL load.

Diode Rectifiers: Introduction, Diode Circuits with DC Source conmetto R and RL load, Single-Phase

Full-Wave Rectifiers with R load , Single-PhaselMave Rectifier vith RL Load ®T1&R1

M odule-2

Power Transistors: Introduction, Fower MOSFETs - Steady Stale Characteristics, Switching
Characteristics Bipolar Junction TransistorsSteady State Characteristics, Switchingar@tterigtics,

Switching Limits, IGBTs, MOSFET Gate Drive, BJTa& Drive, Isolation of Gate and Base Bgjv
Pulse transformers and Optodplers.m T1

M odule-3

Thyristors: Introduction, Thyristor Characteristics, Two-Transistor Maodel of Thyristor, Thyristor Turn-
On, Thyristor Turn-Off, A brief study on Tistor Types, Series Operation of Thyristor&arallel

Operation of Thyristorsgli/dtProtection,dv/dtProtection, DIACs, Thyristor Firing Circuits, {jonction
Trandstor.m T1

M odule-4

Contralled Rectifiers: Introduction, Single phase half wave circuit with RL Load, Singlease half wa

circuit with RL Load and Freewheeling Diode, Singlease half wave circuit with RLE Load, Single-Rhas

Full Converters with RLE Load, Single-Phase Duah@uters, Principle of operation of Three- Phase
Converters.

duel

AC Voltage Controllers: Introduction, Principle of phase control & Integmaicle control, Single-Phase

Full-Wave Controllers with Resistive Loadsinge- Phase Full-Wave Controllers with Inductive Lo
Three-Phase Full-Wave Controlles.T1 & R1

ads,

M odule-5

DC-DC Converters: Intraduction, principle of step down and step up chopper with RL load,

performance parameters, DC-DC convectessfication.

DC-AC Converters: Introduction, principle of operation single phdsilge inverters, three phase bridge
inverters, voltage control of single phase investeétarmonic reductions, Current sounceerters.m T

Course Outcome: At the end of the course the student will be atile
« To give an overview of applications power elecicendifferent types of power semiconductor devices

their switching characteristics, power diode charégtics, types, their operation and the effetisoaver
diodes on RL circuits.

To explain the techniques for design and analysggle phase diode rectifier circuits.

To explain different power transistors, their stestdte and switching characteristics and limitegio

To explain different types of Thyristors, theirgaharacteristics and gate control requirements.

To explain the design, analysis techniques, pegoo® parameters and characteristics of controlled

rectifiers, D(- DC, DC-AC converters and Voltage controllc =




Question paper pattern:
The question paper will have ten gliess.

Each full question is for 20 arks.

There will be 2 full questions (with a maximum bfee sub questions in one full question)

from eady moduk.

Each full question with sub questions will coves tontents under a modul
Students Wl hawe to answer 5 full quesions, glectng ore full quesion fromead moduk. =

Text Book

1 Power Elecrronics: Circuits Devices | Mchammad H Rashid, Pearson 4th Edition, 2014
and Applications

Reference Books

1 Power Elecironics P.S. Bimbhr Khanns 5th Edition, 2012

Publishers

2 Power Elecrronics: Ned Mchan €t &l Wiley 3rd Edition, 201¢
Conwerters, Applications
e Neoac cun

3 Power Elecronics Daniel W Hart McGraw Hill| 15U Edition, 2011

4 Elements of Power Electronics Philip T Krein Oxford Indian Edition, 200¢




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

POWER SYSTEM PROTECTION (Core Subject)

Course Code 18EE72 CIE Marks 40
Number of Lecture Hours/We¢ (L:T:P) 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives

» Todiscuss performance of protective relays, coraptsof protection schenaad relay
terminology.

* To explain relay construction and operating gipes.

e To explain Over current protection using electromaig and static relays and Over current
praotective schemes.

» Todiscuss types of electromagnetic and statiauicgt relays, effect of arc resistance, power
swings,linelength and source impedance on performance @ihderelays.

» Todiscuss pilot protection; wire pilot relayingdacarrier pilot elaying.

e Todiscuss construction, operating principles aerdiopmance of various differential
relays for differential preection.

e Todiscuss protection of generators, motors, Taansr and Bus Zone
Protection.

* To explain the principle of circuit interruption culifferent types of circuit
bre&ers.

* To describe the construction and operating priecgfldifferent types of fuses and to
givethe definitions of different terminologies related téuge.

e Todiscuss protection Against Over voltages andI@sdated Substation (GIM.

Module-1

Introduction to Power System Protection: Need for protective schemes, Nalure and Cause of
Faults, Types of Fault, Effects of Faults, FaulatiStics, Zones of Protection, Primary anddBip
Protection, Essential Qualities of Protection, &enfince of Protective Relaying, Classification
Protective Relays, Automatic Reclosing, Currentn§farmers for protection, Voltage arsforners for
Praection.

Relay Construction and Operating Principles: Introduction, Electromechanical Relaysiati®
Relays — Merits and Demerits of Statieladygs, Numerical Relays, Comparisoetweea
Electromechanical Relays and Numericaldgs.

Overcurrent Protection: Introduction, Time — current Characteristics, Cuatr8etting, Tme Setting. §

M odule-2

Overcurrent Protection (continued):Overcurrent Fratedive Schemes, Reverse Power or
Directional Relay, Protection of Parallel Feeddtstection of Ring Mains, Earth Fault and Rhasult
Protection, Combined Earth Fault and Phase Faole&ive Scheme, Phase Fault tBotive Scheme
Directional Earth Fault Relay, Static Overcurreetdys, Numerical Overcurrentelys.

Distance Protection: Introduction, Impedance Relay, Reactance Relsijjo Relay, Angdl

Impedance Relay, Effect of Arc Resistance the Performance of Distance Relays, Reacl
Distance Relays. Effect of Power Surges(Power Ssjimp Performance of Distance Relays,eEifDf
Line Length and Source Impedance on PerformanbestdinceRelays.®

M odule-3

Pilat Relaying Schemes: Intraduction, Wire Filat Fratection, Carrier Current Pratection

Differential Protection: Introduction, Differential Relays, Simple Differéal Protection, Brcentage o
Biased Differential Relay, Differential Protiect of 3 Phase Circuits, Balanced (Omddd/oltage
Differential Praection.

Rotating Machines Protection:Introduction, Protection of @erators.

Transformer and Buszone Protection:Introduction, Transformer Protection, Buszonet&rtion, Fram
Leakage Primction. ®

of



M odule-4

Circuit Breakers: Introduction, Fault Cleering Time of a Circuit Breaker, Arc Voltage, Arc
Interruption, Restriking Voltage and Recovery VgiaCurrent Chopping, Interruption of Cajteve
Current, Classification of Circuit Breakers, AiBreak Circuit Breakers, Oil Circuit Breakers, AiBlast
Circuit Breakers, S5-Circuit Breakers, Vacuum Circuit Breakers, High tge Direct Cumnt Circuit
Bre&kers, Rating of Circuit Bre&ers, Testing of Circuit Bredkers. =

Module-5

Fuses: Introductions, Definitions, Fuse Characteristics, Types of Fuses, Applicetions of HRC Fuses,
Selection of Fuses,iBrimination.

Protection against OvervoltagesCauses of Overvoltages, Lightning phenomena, Waep& of Voltag
due to Lightning, Over Voltage due to Lightning,ylbnograph and Magneticink, Protection @

i

Transmission Lines against Direct Lightning StrokBsotection of Stations and Sub — Stations from

Direct Strokes, Protection against Travelling Wavesulation Coordination, &ic Impulse Insulatio
Level (BIL).

Modern Trends in Power System Protectionintroduction, gas insulated swiaton/switchgear

(GIS). =

h

Course Outcome: At the end of the course the student will be atile

» Discuss performance of protective relays, companehprotection scheme and relay terminolg
over current protection.

« Explain the working of distance relays and thea#fof arc resistance, power swings, line len
and source impedance on performance of distaregstel

« Discuss pilot protection, construction, operatimggples and performance [oflifferential relays
and discuss protection of generators, motors, fimamer and Bus Zone Protection.

« Explain the construction and operation of differgmies of circuit breakers.

» Outline features of fuse, causes of overvoltagesienprotection, also modern trends in Poy
System Protectio®.

ay
gth

ver

Question paper pattern:
* The question paper will have ten quiess.
» Each full question is for 20 arks.
¢ There will be 2 full questions (with a maximum bfée sub questions in one full question)
from ead moduk.
* Each full question with sub questions will coves ttontents under a moeul
e Students wil hawtoanswer 5 full quesions, glecting ore full quesion fromead moduk. =

Text Books

1 Power System Protection and Switchgear [B)alc\jln Ram, McGraw Hill | 2N9 Edition
Vishwakarma

2 Power System Pratection and Switchgeer | BhuvaneshOza et | McGraw Hill | 15U Edition, 2010
al

Reference Bocks

1 Protection and Switchgear Bhavesh et al Oxford 15U Edition, 2C11

2 Power System Switchgeer and Fratection | N. Veerappan S. Chand 1T Edition, 2009
S.R.
Krishnamuthy

3 Fundarrentals of Fower System Y .G.Paithankar FHI 15U Edition, 2009

Praection S.R. Bhide




43

MICROCONTROLLER (Core Course)
B.E., V Semester, Electrical and Electronics Engineering [As per
Choice Based Credit System (CBCS) scheme]

Course Code 17EE52 CIE Marks 40

Number of Lecture Hours/Week 04 SEE Marks 60

Total Number of Lecture Hours 50 Exam Hours 03
Credits - 04

Course objectives:

LI To explain the internal organization and working of Computers, microcontrollersand embedded processors.

LI Compare and contrast the various members of the 8051 family.

LI To explain the registers of the 8051 microcontroller, manipulation of data using registers and MOV instructions.

LI To explain in detail the execution of 8051 Assembly language instructions and data types

LI To explain loop, conditional and unconditional jump and call, handling and manipulation of1/O instructions.

LI To explain different addressing modes of 8051, arithmetic, logic instructions, and programs.

LI To explain develop 8051C programs for time delay, I/O operations, I/0O bit manipulation,logic, arithmetic

operations and data conversion. g

Module-1

Teaching
Hours

8051 Microcontroller Basics: Inside the Computer, Microcontrollers and Embedded Processors, Block
Diagram of 8051, PSW and Flag Bits, 8051 Register Banks and Stack, Internal Memory Organization of
8051, 10 Port Usage in 8051, Types of Special Function Registers and their uses in 8051, Pins Of 8051.
Memory Address Decoding, 8031/51 Interfacing With External ROM And RAM.8051 Addressing

Modes. =

Revised Bloom’s L1 — Remembering, Lo— Understanding, Lz — Applying, Ls— Analysing.
Taxonomy Level

10

Module-2

Assembly programming and instruction of 8051: Introduction to 8051 assembly programming,
Assembling and running an 8051 program, Data types and Assembler directives, Arithmetic, logic

instructions and programs, Jump, loop and call instructions, 10 port programming. ®

Revised Bloom’s L1 — Remembering, L>— Understanding, Lz — Applying, Ls— Analysing.
Taxonomy Level

10

Module-3

8051 programming in C: Data types and time delay in 8051C, 10 programming in 8051C, Logic
operations in 8051 C, Data conversion program in 8051 C, Accessing code ROM space in 8051C, Data
serialization using 8051C

8051 Timer programming in Assembly and C: Programming 8051 timers, Counter programming,
Programming timers 0 and 1 in 8051 C.m

Revised Bloom’s L, — Understanding, Ls— Applying,Ls— Analysing, Ls— Evaluating.
Taxonomy Level

10

Module-4

8051 serial port programming in assembly and C: Basics of serial communication, 8051 connection
to RS232, 8051 serial port programming in assembly, serial port programming in 8051 C.
8051 Interrupt programming in assembly and C: 8051 interrupts, Programming timer, external

hardware, serial communication interrupt, Interrupt priority in 8051/52, Interrupt programmingin C. ®

Revised Bloom’s L1 — Remembering, L,— Understanding, Ls— Applying, Ls— Analysing.
Taxonomy Level

10

43
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER -V
17EE52 MICROCONTROLLER (Core Course) (continued)
Module-5 Teaching
Hours
Interfacing: LCD interfacing, Keyboard interfacing. 10

ADC, DAC and sensor interfacing: ADC 0808 interfacing to 8051, Serial ADC Max1112 ADC
interfacing to 8051, DAC interfacing, Sensor interfacing and signal conditioning.

Motor control: Relay, PWM, DC and stepper motor: Relays and opt isolators, stepper motor
interfacing, DC motor interfacing and PWM.

8051 interfacing with 8255: Programming the 8255, 8255 interfacing, C programming for 8255.

Revised Bloom’s L. — Remembering, L,— Understanding, Lz — Applying, Ls— Analysing. =
Taxonomy Level

Course outcomes:
At the end of the course the student will be able to:
o Discuss the history of the 8051 and features of other 8051 family members and the internal architecture of the

8051.
e Explains the use of an 8051 assembler, the stack and the flag register, loop, jump, and callinstructions.

e Discuss 8051 addressing modes, accessing data and 1/0O port programming, arithmetic, logic instructions, and
programs.

e Develop 8051C programs for time delay, 1/O operations, 1/0 bit manipulation, logic and arithmetic operations,
data conversion and data serialization

e Discuss the hardware connection of the 8051 chip, its timers, serial data communication and its interfacing of
8051to the RS232.

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem analysis.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks. Each full question consisting of 16 marks.

e  There will be two full questions (with a maximum of four sub questions) from each module.

e  Each full question will have sub question covering all the topics under a module.

Textbook

1 The 8051 Microcontroller and Embedded Muhammad Ali Mazadi | Pearson 2" Edition, 2008.
Systems Using Assembly and C

Reference Books

1 The 8051 Microcontroller Kenneth Ayala Cengage Learning | 3" Edition, 2005

2 The 8051 Microcontroller and Embedded Manish K Patel McGraw Hill 2014
Systems

3 Microcontrollers: Architecture, Raj Kamal Pearson 1 Edition, 2012
Programming, Interfacing and System
Design
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER - V
RENEWABLE ENERGY RESOURCES( Open Elective )
Subject Code 15EE563 IA Marks 20
Number of Lecture Hours/Week 03 Exam Hours 03
Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:

e Todiscuss causes of energy scarcity and its solution, energy resources and availability of renewable energy.

e To explain sun — earth geometric relationship, Earth — Sun Angles and their Relationships

e To discuss about solar energy reaching the Earth’s surface and solar thermal energy applications.

e Todiscuss types of solar collectors, their configurations and their applications

e To explain the components of a solar cell system, equivalent circuit of a solar cell, its characteristics and

applications.

e To discus benefits of hydrogen energy, production of hydrogen energy, storage its advantages and

disadvantages.
To discuss wind turbines, wind resources, site selection for wind turbine

To discuss waste recovery management systems, advantages and disadvantages
To discuss biomass production, types of biomass gasifiers, properties of producer gas.
To discuss biogas, its composition, production, benefits.

To discuss tidal energy resources, energy availability, power generation.

for harnessing wave energy.
e Todiscuss principles of ocean thermal energy conversion and production of electricity. m

To discuss geothermal systems, their classification and geothermal based electric power generation

To explain motion in the sea wave, power associated with sea wave and energy availability and the devices

Module-1 Teaching
Hours

Introduction: Causes of Energy Scarcity, Solution to Energy Scarcity, Factors Affecting Energy | 08

Resource Development, Energy Resources and Classification, Renewable Energy — Worldwide

Renewable Energy Availability, Renewable Energy in India.

Energy from Sun: Sun- earth Geometric Relationship, Layer of the Sun, Earth — Sun Angles and

their Relationships, Solar Energy Reaching the Earth’s Surface, Solar Thermal Energy Applications.

]

Revised Bloom’s | L; — Remembering, L, — Understanding, Ls — Applying.

Taxonomy Level

Module-2

Solar Thermal Energy Collectors: Types of Solar Collectors, Configurations of Certain Practical | 08

Solar Thermal Collectors, Material Aspects ofSolar Collectors, Concentrating Collectors, Parabolic

Dish — Stirling Engine System, Working of Stirling or Brayton Heat Engine, Solar Collector Systems

into Building Services, Solar Water Heating Systems, Passive Solar Water Heating Systems,

Applications of Solar Water Heating Systems, Active Solar Space Cooling, Solar Air Heating, Solar

Dryers, Crop Drying, Space Cooing, Solar Cookers, Solar pond.

Solar Cells: Components of Solar Cell System, Elements of Silicon Solar Cell, Solar Cell materials,

Practical Solar Cells, | — V Characteristics of Solar Cells, Efficiency of Solar Cells, Photovoltaic

Panels, Applications of Solar Cell Systems.m

Revised Bloom’s | L; — Remembering, L, — Understanding, Ls — Applying, L4 — Analysing.

Taxonomy Level

Module-3

Hydrogen Energy: Benefits of Hydrogen Energy, Hydrogen Production Technologies, Hydrogen | 08

Energy Storage, Use of Hydrogen Energy, Advantages and Disadvantages of Hydrogen Energy,
Problems Associated with Hydrogen Energy.

Wind Energy: Windmills, Wind Turbines, Wind Resources, Wind Turbine Site Selection.
Geothermal Energy: Geothermal Systems, Classifications, Geothermal Resource Utilization,
Resource Exploration, Geothermal Based Electric Power Generation, Associated Problems,
environmental Effects.




66

B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -V

15EE563 RENEWABLE ENERGY RESOURCES(Open Elective) (continued)

Module-3 (continued) Teaching
Hours

Solid waste and Agricultural Refuse: Waste is Wealth, Key Issues, Waste Recovery Management

Scheme, Advantages and Disadvantages of Waste Recycling, Sources and Types of Waste,

Recycling of Plastics. m

Revised Bloom’s L1 — Remembering, L, — Understanding, Lz — Applying, Ls — Analysing.

Taxonomy Level

Module-4

Biomass Energy:Biomass Production, Energy Plantation,Biomass Gasification, Theory of | 08

Gasification, Gasifier and Their Classifications, Chemistry of Reaction Process in Gasification,

Updraft, Downdraft and Cross-draft Gasifiers, Fluidized Bed Gasification, Use of Biomass Gasifier,

Gasifier Biomass Feed Characteristics, Applications of Biomass Gasifier, Cooling and Cleaning of

Gasifiers.

Biogas Energy: Introduction, Biogas and its Composition, Anaerobic Digestion, Biogas Production,

Benefits of Biogas, Factors Affecting the Selection of a Particular Model of a Biogas Plant, Biogas

Plant Feeds and their Characteristics.

Tidal Energy:Introduction, Tidal Energy Resource, Tidal Energy Availability, Tidal Power

Generation in India, Leading Country in Tidal Power Plant Installation, Energy Availability in Tides,

Tidal Power Basin, Turbines for Tidal Power, Advantages and Disadvantages of Tidal Power,

Problems Faced in Exploiting Tidal Energy.m

Revised Bloom’s L: — Remembering, L, — Understanding, Ls — Applying, Ls — Analysing.

Taxonomy Level

Module-5

Sea Wave Energy:Introduction, Motion in the sea Waves, Power Associated with Sea Waves, Wave | 08

Energy Availability, Devices for Harnessing Wave Energy, Advantages and Disadvantages of Wave
Power.

Ocean Thermal Energy:Introduction,Principles of Ocean Thermal Energy Conversion (OTEC),
Ocean Thermal Energy Conversion plants, Basic Rankine Cycle and its Working, Closed Cycle,
Open Cycle and Hybrid Cycle, Carnot Cycle, Application of OTEC in Addition to Produce
Electricity, Advantages, Disadvantages and Benefits of OTEC. m

Revised Bloom’s L: — Remembering, L, — Understanding, Ls — Applying.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able to:

e Discuss causes of energy scarcity and its solution, energy resources and availability of renewable energy.
e Discuss energy from sun, energy reaching the Earth’s surface and solar thermal energy applications.
e Discuss types of solar collectors, their configurations, solar cell system, its characteristics and their

applications.

Discus generation of energy from hydrogen, wind, geothermal system, solid waste and agriculture refuse.

[ ]

e Discuss production of energy from biomass, biogas.

o Discuss tidal energy resources, energy availability and power generation.
o Discuss power generation sea wave energy and ocean thermal energy. m

Graduate Attributes (As per NBA)
Engineering Knowledge,Problem Analysis,Modern tool usage,Ethics.

Question paper pattern:
e The question paper will have ten questions.
e  Each full question is for 16 marks.

e There will be 2full questions (with a maximum of four sub questions in one full question) from each

module.
e  Each full question with sub guestions will cover the contents under a module.




