DR. A.P.J. ABDUL KALAM TECHNICAL UNIVERSITY
LUCKNOW

Study & Evaluation Scheme with Syllabus
for
B.Tech. Second Year

Electrical Engineering / Electrical & Electronics Engineering

On

Choice Based Credit System
(Effective from the Session: 2017-18)



2" Year I11-SEMESTER

S . . ESE Sessional _
N. Subject Code Subject Name L-T-P Mark Total |Credit
0. aksl c1 | TA
ROEO030 to Science Based Open Elective/
L 1039/ RAS301 |Mathematics-111 3-1:0 1 70 1 201 10 } 100 4
Universal Human Values &
2. RVE301/ Professional Ethics/ Environment | 3-0-0 70 20 | 10 100 3
RAS302
& Ecology
3. |REC309 Analog & Digital Electronics 3-0-0 | 70 | 20 | 10 | 100 3
4. |REE301 Electrical & Electronics 30-0 | 70 |20 | 10| 100 | 3
Engineering Materials
5 |REE302 Electrical M(_easurements & 3-0-0 20 20 | 10 100 3
Instrumentation
6. |REE303 Basic Signals & Systems 3-1-0 | 70 | 20 | 10 | 100 4
7. |REE351 Electrical Workshop 0-0-2 | 50 | 30 | 20 | 100 1
8. |REE352 Electrical Measurements Lab 0-0-2 50 30 | 20 100 1
9. |REE353 Simulation Lab — | 0-0-2 | 50 | 30 | 20 100 1
10. |REC359 Electronics Lab 0-0-2 50 30 | 20 100 1
11. [RME101*  |Elements of Mechanical 31-0 | 70 | 20 | 10 | 100% | -
Engineering*
12.|RcE151*  [Computer Aided Engineering 0-0-3 | 50 | 30|20/ 100% | -
Graphics*
Total 1000 24

CT: Class Test

TA: Teacher Assessment

L/T/P: Lecture/ Tutorial/ Practical

*B.Tech. 11" year lateral entry students belonging to B.Sc. Stream, shall clear the
subjects RCE151/RCE251 and RME101/201 of the first year Engineering Programme
along with the second year subjects.

Science Based Open Electives:
a. ROE030/ROE040 Manufacturing Process

b. ROE031/ROE041 Introduction to soft computing

c. ROE032/ROE042 Nano Science

d. ROEO33/ROE043 Laser System and Application

e. ROE034/ROE044 Space Science

f. ROEO035/ROE045 Polymer Science & Technology

g. ROE036/ROEQ46 Nuclear Science

h. ROE037/ROEQ047 Material Science

i. ROEO038/ROE048 Discrete Mathematics
J. ROEO39/ROE049 Applied Linear Algebra




2" year IV-SEMESTER

s ESE | Sessional
: i i _T-p| Marks i
No. Subject Code Subject Name L-T-P T TA Total | Credit
RAS401/ Mathematics-111/ Science Based
1 |IROE040 to 049 Open Elective 310 70 201101 100 4
Environment & Ecology/
o [RAS302/ i iversal Human Values &  [3-00] 70 |20 |10 | 100 | 3
RVE301 : .
Professional Ethics
3. |REC402 Electromagnetic Field Theory 3-1-0 70 20 | 10 | 100 4
4. |REE401 Power Plant Engineering 3-0-0 70 20 | 10 | 100 3
5. |[REE402 Electrical Machines -1 3-0-0 70 20 | 10 | 100 3
6. |REE405 Network Analysis and Synthesis | 3-0-0 70 20 | 10 | 100 3
7. |REE451 Simulation— Il Lab 0-0-2 50 30 | 20 | 100 1
8. |REE452 Electrical Machines -1 Lab 0-0-2 50 30 | 20 | 100 1
9. |REE453 Networks Lab 0-0-2 50 30 | 20 | 100 1
10. |REE454 Electrical Instrumentation Lab | 0-0-2 50 30 | 20 | 100 1
11. RME201*  [Elements of Mechanical 310 70 |20 10 |100%| -
Engineering
12, |RCE251*  |Computer Aided Engineering 14531 55 | 30 | 20 |100% | --
Graphics*
Total 1000 | 24

CT: Class Test

TA: Teacher Assessment

L/T/P: Lecture/ Tutorial/ Practical

*B.Tech. 11" year lateral entry students belonging to B.Sc. Stream, shall clear the
subjects RCE151/RCE251 and RME101/201 of the first year Engineering Programme
along with the second year subjects.

Science Based Open Electives:
a. ROE030/ROE040 Manufacturing Process

b. ROE031/ROE041 Introduction to soft computing

c. ROEO032/ROE042 Nano Science

d. ROEO33/ROE043 Laser System and Application

e. ROE034/ROE044 Space Science
f. ROEO35/ROE045 Polymer Science & Technology
g. ROE036/ROEOQ46 Nuclear Science

h. ROE037/ROE047 Material Science

i. ROEO38/ROE048 Discrete Mathematics
J. ROEO39/ROE049 Applied Linear Algebra




REC309: ANALOG & DIGITAL ELECTRONICS

UNIT |

Special Diodes-LED, Photo diode, Schottky diode, Tunnel diode; their characteristics and
applications.

Introduction to Power devices- Characteristics of SCR, TRIAC, DIAC.

UNIT 11

Amplifier and Frequency Response-Introduction to Amplifier, Transfer Function, Frequency
Response of Common Emitter, Multistage amplifier. Frequency response of Common source
MOSFET Amplifier.

UNIT I

Feedback- General feedback structure; properties of negative feedback; series-series, series-
shunt, shunt-series and shunt-shunt feedback amplifiers.

Oscillators-Basic principle of sinusoidal oscillator, R-C Phase Shift , Wein Bridge oscillators,
tuned oscillators- Collpits and Hartley; Crystal oscillator, CLAP Oscillator.

UNIT IV

Number System, Gate Level Minimization (up to three Variables), SOP, POS Simplification.
Combinational Logic Circuits: Binary Adder/ Subtractor, Multiplexer/ Demultiplexer,
Decoder/ Encoder

Sequential Logic: Introduction to latches, flip-flops- S-R, T, D, J-K.

UNIT V

Registers & Counter: Serial and parallel data transfer, shift left/right registers, universal shift
register. Mode N Counters, ripple counters, synchronous counters, Ring/Johnson counters.
Memory: Introduction to ROM, RAM, PLA, PAL.

Text Books:
1. AS Sedra and K.C. Smith “Microelectronics Circuits” Oxford University Press
(India)

2. Malvino& Leach, “Digital Principles and applications” Tata Mc. Graw Hill

3. RA Gayakwad “Op amps and Linear Integrated Circuits” Prentice Hall of India.

4. Balbir Kumar and ShailB. Jain, “Electronic Devices and Circuits” Prentice Hall of
India, 2007

Reference Books:

1. Taub & Schilling “Digital Electronics”- Tata McGraw Hill

2. Anil K. Maini, “Digital Electronics: Principles and Integrated circuits” Wiley India
Ltd, 2008.

3. Millman, J. and Grabel A, “Microelectronics” McGraw Hill

4. Anand Kumar, “Switching Theory and Logic Design” Prentice Hall of India, 2008.

5. Aloke. K. Dutta, “Semiconductor Devices and circuits”, Oxford University Press,
2008.



REE301: ELECTRICAL & ELECTRONICS ENGINEERING
MATERIALS

UNIT |

Dielectric Materials: Dielectric as Electric Field Medium, leakage currents, dielectric loss,
dielectric strength, breakdown voltage, breakdown in solid dielectrics, flashover, liquid
dielectrics, electric conductivity in solid, liquid and gaseous dielectrics, Ferromagnetic
materials, properties of ferromagnetic materials in static fields, spontaneous, polarization,
curie point, anti-ferromagnetic materials, piezoelectric materials, pyroelectric materials.

UNIT 11
Magnetic Materials: Classification of magnetic materials, spontaneous magnetization in
ferromagnetic materials, magnetic Anisotropy, Magnetostriction, diamagnetism,

magnetically soft and hard materials, special purpose materials, feebly magnetic materials,
Ferrites, cast and cermet permanent magnets, ageing of magnets. Factors effecting
permeability and hysteresis.

UNIT 111
Semiconductor Materials: Properties of semiconductors, Silicon wafers, integration
techniques, Large and very large scale integration techniques (VLSI).

UNIT IV

Materials For Electrical Applications: Materials used for Resistors, rheostats,
heaters, transmission line structures, stranded conductors, bimetals fuses, soft and hard
solders, electric contact materials, electric carbon materials, thermocouple materials. Solid
Liquid and Gaseous insulating materials. Effect of moisture on insulation.

UNIT V

Special Purpose Materials: Refractory Materials, Structural Materials, Radioactive
Materials, Galvanization and Impregnation of materials, Processing of electronic materials,
Insulating varnishes and coolants, Properties and applications of mineral oils, Testing of
Transformer oil as per ISI Reading.

Text Books:
1. RK Rajput, A course in Electrical Engineering Materials, Laxmi Publications, 2009
2. TK Basak, A course in Electrical Engineering Materials, New Age Science
Publications, 2009
3. Adrianus J. Dekker, Electrical Engineering Materials, Pearson, 2016.
Reference Books:
1. TTTI Madras, Electrical Engineering Materials
2. C S Indulkar & S Thiruvengadam, Electrical Engineering Materials



REE302: ELECTRICAL MEASUREMENTS & INSTRUMENTATION

UNIT |

Electrical Measurements: Measurement system, Characteristics of instruments, Methods of
measurement, Errors in Measurement & Measurement standards, Review of indicating and
integrating instruments: Voltmeter, Ammeter, Three phase Wattmeter, Multimeter and
Energy meter.

UNIT 1l

Measurement of Resistance, Inductance and Capacitance: Measurement of low, medium
and high resistances, insulation resistance measurement, AC bridges for inductance and
capacitance measurement.

UNIT I
Instrument Transformers: Current and Potential transformer, ratio and phase angle errors,
design considerations and testing.

UNIT IV

Electronic Measurements: Electronic voltmeter, Multimeter, Wattmeter & energy meter.
Time, Frequency and phase angle measurements using CRO; Spectrum & Wave analyzer.
Digital counter, frequency meter, voltmeter, multimeter and storage oscilloscope.

UNIT V

Instrumentation: Transducers, classification & selection of transducers, strain gauges,
Thermistors, Thermocouples, LVDT, Inductive & capacitive transducers, Piezoelectric and
Hall-effect transducers, Measurement of motion, force, pressure, temperature, flow and liquid
level, basic concepts of smart sensors and application. Data Acquisition Systems.

Text Book:
1. A K Sawhney, “Electrical & Electronic Measurement & Instrument”, Dhanpat Rai &
Sons, India
2. BC Nakra & K. Chaudhary, “Instrumentation, Measurement and Analysis,” Tata
McGraw Hill 2" Edition
3. Purkait, “Electrical & Electronics Measurement & Instrumentation”, TMH
Reference Books:
1. Forest K. Harris, “Electrical Measurement”, Willey Eastern Pvt. Ltd. India
2. M. Stout, “Basic Electrical Measurement”, Prentice Hall of India
3. WD Cooper, “Electronic Instrument & Measurement Technique”, Prentice Hall
International
4. EW Golding & F.C. Widdis, “Electrical Measurement &Measuring Instrument”, AW
Wheeler & Co. Pvt. Ltd. India



REES303: BASIC SIGNALS & SYSTEMS

UNIT |

Introduction To Continuous Time Signals And Systems: Introduction to continuous time
and discrete time signals, Classification of signals with their mathematical representation and
characteristics. Transformation of independent variable, Introduction to various type of
system, basic system properties.

Analogous System: Linear mechanical elements, force-voltage and force-current analogy,
modeling of mechanical and electro-mechanical systems: Analysis of first and second order
linear systems by classical method.

UNIT 11

Fourier Transform Analysis: Exponential form and Compact trigonometric form of Fourier
series, Fourier symmetry, Fourier transform: Properties, application to network analysis.
Definition of DTFS, and DTFT, Sampling Theorem.

UNIT-I1I

Laplace Transform Analysis: Review of Laplace Transform, Properties of Laplace
Transform, Initial & Final value Theorems, Inverse Laplace Transform, Convolution
Theorem, Impulse response, Application of Laplace Transform to analysis of networks,
waveform synthesis and Laplace Transform to complex waveforms.

UNIT IV

State — Variable analysis: Introduction, State Space representation of linear systems,
Transfer function and state Variables, State Transition Matrix, Solution of state equations for
homogeneous and non-homogeneous systems, Applications of State — Variable technique to
the analysis of linear systems.

UNIT-V

Z — Transform Analysis: Concept of Z — Transform, Z — Transform of common functions,
Inverse Z — Transform, Initial & Final value Theorems, Applications to solution of difference
equations, Properties of Z-transform.

Text Books:
1. Oppenhiem, Wilsky, Nawab, “Signals & Systems”, PHI
2. Anand Kumar, “ Signals & Systems”, PHI
3. Choudhary D. Roy, “Network & Systems”, Wiley Eastern Ltd.

Reference Books:
1. David K. Cheng; “Analysis of Linear System”, Narosa Publishing Co
2. Donald E. Scott, “Introduction to circuit Analysis” Mc. Graw Hill
3. BP Lathi, “Linear Systems & Signals” Oxford University Press, 2008.
4. 1J Nagrath, S.N. Saran, R. Ranjan and S. Kumar, “Signals and Systems”, Tata
Mc.Graw Hill, 2001.
5. ME Van-Valkenberg; “ Network Analysis”, Prentice Hall of India



Note:
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REE351: ELECTRICAL WORKSHOP

Minimum ten experiments are to be performed from the following list:

To study the working and Control of two lamps in series and in parallel

To perform the stair case working and it’s testing.

To study the working principle and wiring of fluorescent lamp.

To study and wiring of distribution board including power plug using isolator, MCB,
ELCB.

To study and estimate a typical, BHK house wiring.

Familiarization, soldering, testing and observing the wave forms on CRO of a HW
and FW uncontrolled rectifier (using diodes) with capacitor filter.

Visit your college substation and familiarize the supply system, Transformer, HT
Panel and Distribution etc.

To study construction, working and application of workshop tools. Also study the
Electrical and Electronics Symbols.

To study the wires, cables and their gauges, Domestic Electrical Accessories.

10. Mini Project on PCB.
11. To study fault, Remedies in Domestic Installation and Indian Electricity Rules.
12. To study the different types of earthing system and measure the earth resistance.

Note:

©CoNoA~WNE

REE352: ELECTRICAL MEASUREMENTS LAB
Minimum ten experiments are to be performed from the following list:

Calibration of AC voltmeter and AC ammeter.

Measurement of inductance by Maxwell’s Bridge.

Measurement of inductance by Hay’s Bridge.

Measurement of inductance by Anderson’s Bridge.

Measurement of capacitance by Owen’s Bridge.

Measurement of capacitance by De Sauty Bridge.

Measurement of capacitance by Schering Bridge.

Measurement of low resistance by using Kevin’s Double bridge.
Measurement of phase difference and frequency of AC signal using CRO.

10 Measurement of Power using CT & PT.
11. Measurement of iron loss in a ring by using Maxwell’s Bridge.
12. To measure high resistance by using loss of charge method.



REE353: SIMULATION LAB -1

Note: Minimum ten experiments are to be performed from the following list:

Introduction to MATLAB and its basic commands

Determine the root of a polynomial

Determination of polynomial using method for least square curve fitting
Solution of differential equation using 4th order runge - kutta method
Determination of time response of an RLC circuit

Single line Modeling of DC motor

Step, Ramp and impulse response of transfer function

Generation of single and three phase sinusoidal waveform

PWM based waveform generation

10 Single phase uncontrolled half wave rectifier using R and RL load
11. Single phase uncontrolled full wave rectifier using R and RL load
12. Three phase uncontrolled full wave rectifier using R and RL load

©CoNooA~wWNE

Institute may add any two software based experiments [Develop Computer Program in ‘C’
language or use MATLAB or Electrical Domain Simulation Software: “Virtual HIL Device”
(Free, Unlimited Users, Full Version) from Typhoon HIL GmbH or Equivalent software] in
the above list.



RECS359: ELECTRONICS LAB

ANALOG ELECTRONICS:

Note: Select at least any five out of the following:

1.
2.

3.

To Plot V-I characteristics of junction diode and zener diode.

To draw wave shape of the electrical signal at input and output points of the half
wave, full wave and bridge rectifiers.

To Plot input / output characteristics for common base transistor.

To Plot input /output characteristics of FET and determine FET parameters at a given
operating point.

To determine voltage gain, current gain, input impedance and output impedance of
common emitter amplifier.

To determine voltage gain, current gain, input impedance and output impedance and
frequency response of R-C coupled common emitter amplifier.

To design R-C Phase shift / Wein Bridge oscillator and verify experimentally the
frequency of oscillation.

To study transistor as a switch and determine load voltage and load current when the
transistor is ON.

ANALOG IC & DIGITAL ELECTRONICS:

Note: Select at least any five out of the following:

9.

10.
11.
12.

13.
14.

15.
16.

To study application of Operational Amplifier as summer integrator and voltage
comparator.

To study operation of Op-Amp based astable and mono-stable multi vibrators.

To study operation IC 555 based astable and mono-stable multi vibrators.

To study operation of (a) multiplexer using IC 74150 (b) demultiplexer using IC
74138.

To study operation of Adder / Subtractor using 4 bit / 8 bit IC 7483.

To study operation of (a) J K Master — slave flip — flop using IC 7476 (b) Modulo N
counter using programmable counter 1C74190.

To verify experimentally output of A/D and D/A converters.

To study regulation of unregulated power supply using IC 7805/7812 voltage
regulator and measure the load and line regulations

10



REE401: POWER PLANT ENGINEERING

UNIT |
Hydro-electric power plants — selection of site, elements of power plant, classification, water
turbines, governor action, hydro-electric generator, plant layout, pumped storage plants.

UNIT 1l
Thermal Steam power plants — selection of site, elements and operational circuits of the
power plant, turbo-alternators, plant layout, steam turbines, controls and auxiliaries.

UNIT 111

Nuclear power plants — selection of site, nuclear reaction — fission process and chain reaction,
constituents of power plant and layout, nuclear reactor — working, classification, control,
shielding and waste disposal.

UNIT IV

Renewable power plants — Solar power generation — Photo-voltaic and solar thermal
generation — solar concentrators, Wind power generation — types of wind mills, wind
generators, tidal, biomass, geothermal and magneto-hydro dynamic power generation, micro-
hydel power plants, fuel cells and diesel and gas power plants.

UNIT V

Combined operation of power plants — plant selection, choice of size and number of generator
units, interconnected systems, real and reactive power exchange among interconnected
systems. Power plant economics: load curve, different terms and definitions, cost of electrical
energy, tariffs methods of electrical energy, performance & operating characteristics of
power plants, Economic Load Sharing.

Text Books:
1. Chakrabarti A., Soni M.L., Gupta P.V., and Bhatnagar U.S., 'A text book on Power
Systems Engg.', DhanpatRai and Sons, New Delhi, 2nd revised edition, 2010.
2. JB Gupta, ‘A course in Power Systems’, S.K. Kataria and sons, reprint 2010-2011.

Reference Books:
1. Wadhwa, C.L., “‘Generation Distribution and Utilization of Electrical Energy’, New
Age International publishers, 3rd edition, 2010.
2. Deshpande M.V, "Elements of Electrical Power systems Design’, Pitman, New Delhi,
PHI Learning Private Limited, 1st edition, 2009.

11



REE402: ELECTRICAL MACHINES - |

UNIT |

Principles of Electro-mechanical Energy Conversion: Introduction, Review of magnetic
system, Energy in Magnetic system, Force and torque in magnetic field system, Energy
balance equation, Energy conversion via electrical field, Energy in a singly excited
system, Determination of the Force and Torque from energy and co-energy, concept of
Doubly excited system, Generation of EMF in Machines, Torque in machine with cylindrical
air gap.

UNIT Il

DC Machines: Construction, Classification and circuit model of DC Machines, Armature
winding (Concentrated and Distributed), Winding Factor, EMF and torque equations,
Armature reaction, Commutation, Interpoles and compensating windings, Performance
characteristics of DC generators, Series and Parallel operation of the DC Generator,
Applications.

UNIT I

DC Machines (Contd.): Performance characteristics of DC motors, Starting of DC motors; 3
point and 4 point starters, Speed control of DC motors; Field control, Armature control and
Voltage control (Ward Leonard method); Efficiency and Testing of DC machines
(Hopkinson's and Swinburne's Test), Applications.

UNIT IV

Single Phase Transformer: Construction, EMF Equation, Equivalent Circuit, Phasor
diagram, Efficiency and voltage regulation, All day efficiency.

Testing of Transformers- O.C. and S.C. tests, Polarity test, Sumpner's test,

Auto Transformer- Single phase and three phase autotransformers, VVolt-amp relation

Copper saving in autotransformer Efficiency, Merits & demerits and applications.

UNIT V

Three Phase Transformers: Construction, Three phase transformer, Phasor groups and
their connections, Open delta connection, Three phase to 2 phase, 6 phase or 12 phase
connections and their applications, Parallel operation of single phase and three phase
transformers and load sharing, Three winding transformers, Excitation phenomenon and
harmonics in transformers.

Text Books:
1. 1 Nagrath & D.P. Kothari, "Electrical Machines"”, Tata McGraw Hill
2. Rajendra Prasad , "Electrical Machines", PHI
3. PS Bimbhra, "Electrical Machinery"”, Khanna Publisher
4. AE Fitggerald, C. Kingsley Jr and Umans, "Electric Machinery”, McGraw Hill,
International Student Edition.
Reference Books:
1. H. Cotton, "Electrical Technology", CBS Publication.
2. MG Say, "The Performance and Design of AC machines", Pit man& Sons.
3. PS Bimbhra, " Generalized Theory.

12



REE305/ REE405: NETWORK ANALYSIS AND SYNTHESIS

Unit |

Graph Theory: Importance of Graph Theory in Network Analysis, Graph of a network,
Definitions, planar & Non Planar Graphs, Isomorphism, Tree, Co Tree, Link, basic loop and
basic cutset, Incidence matrix, Cut set matrix, Tie set matrix, Duality, Loop and Nodal
methods of analysis.

Unit 11

Network Theorems (Applications to dependent & independent sources): Superposition
theorem, Thevenin’s theorem, Norton’s theorem, Maximum power transfer theorem,
Reciprocity theorem. Millman’s theorem, Compensation theorem, Tellegen’s Theorem.

Unit I

Transient Circuit Analysis: Natural response and forced response, Transient response
andsteady state response for arbitrary inputs (DC and AC), Evaluation of time response both
through classical and Laplace methods.

Unit IV

Network Functions: Concept of complex frequency, Transform impedances network
functions of one port and two port networks, Concept of poles and zeros, Properties of
driving point and transfer functions.

Two Port Networks- Characterization of LTI two port networks; Z, Y,ABCD, A’B’C’D’, g
and h parameters, Reciprocity and symmetry, Inter-relationships between the parameters,
Inter-connections of two port networks, Ladder and Lattice networks: T & II representation,
terminated two Port networks, Image Impedance.

Unit VvV

(a) Network Synthesis- Positive real function; definition and properties, Properties of LC,
RCand RL driving point functions, Synthesis of LC, RC and RL driving point immittance
functions using Foster and Cauer first and second forms.

(b) Filters- Image parameters and characteristics impedance, Passive and active filter
fundamentals, Low pass filters, High pass (constant K type) filters, Introduction to active
filters.

Text Books:
1. ME Van Valkenburg, “Network Analysis”, Prentice Hall of India.
2. Alexander, Sadiku, “Fundamentals of Electric Circuits”, McGraw Hill.
3. D. Roy Choudhary, “Networks and Systems”, Wiley Eastern Ltd.
4. CL Wadhwa, “Network Analysis and Synthesis”, New Age International Publishers.
5. A. Chakrabarti, “Circuit Theory”, Dhanpat Rai & Co.
Reference Books:
1. Hayt, Kimmerly, Durbin, “Engineering Circuit Analysis”, McGraw Hill.
2. Donald E. Scott, “An Introduction to Circuit analysis: A System Approach”, McGraw
Hill.
3. ME Van Valkenburg, “An Introduction to Modern Network Synthesis”, Wiley
Eastern Ltd.
T.S.K.V. lyer, “Circuit Theory”, Tata McGraw Hill.
Samarjit Ghosh, “ Network Theory: Analysis & Synthesis” Prentice Hall India.

ok~
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REE451: SIMULATION-II LAB
Note: Minimum ten experiments are to be performed from the following list

Design of three phase inverter using R and RL Load

Design of DC to DC converter using R and RL Load

Simulate the response of DC machine using three phase rectifier
Simulate the response of DC machine using PID controller

Simulate the response of Induction machine using three phase inverter
Simulate the response of synchronous machine using three phase inverter
Introduction to fuzzy system toolbox

Speed control of DC machine using fuzzy system

Introduction to neural network toolbox

. Load forecasting of power system using neural network
. Introduction to Genetic Algorithm
. Least square curve fitting using Genetic Algorithm

Institute may add any two software based experiments [Develop Computer Program in ‘C’
language or use MATLAB or Electrical Domain Simulation Software: “Virtual HIL Device”

(Free,

Unlimited Users, Full Version) from Typhoon HIL GmbH or Equivalent software] in

the above list.

REE452: ELECTRICAL MACHINES-I LAB

Note: Minimum ten experiments are to be performed from the following list, out of

N

o 0~ W

~

10.
11.

12.

which there should be at least two software based experiments.

To obtain magnetization characteristics of a DC shunt generator.

To obtain load characteristics of a DC shunt generator and compound generator (a)
Cumulatively compounded (b) Differentially compounded.

To obtain efficiency of a DC shunt machine using Swinburne’s test.

To perform Hopkinson’s test and determine losses and efficiency of DC machine.

To obtain speed-torque characteristics of a DC shunt motor.

To obtain speed control of DC shunt motor using (a) armature resistance control (b)
field control

To obtain speed control of DC separately excited motor using Ward-Leonard.

To obtain equivalent circuit, efficiency and voltage regulation of a single phase
transformer using O.C. and S.C. tests.

To obtain efficiency and voltage regulation of a single phase transformer by
Sumpner’s test.

To obtain 3-phase to 2-phase conversion by Scott connection.

To determine excitation phenomenon (B.H. loop) of single phase transformer using
C.R.O.

To demonstrate the parallel operation of three phase Transformer and to obtain the
load sharing at a particular load.

Institute may add any two software based experiments [Develop Computer Program in ‘C’
language or use MATLAB or Electrical Domain Simulation Software: “Virtual HIL Device”

(Free,

Unlimited Users, Full Version) from Typhoon HIL GmbH or Equivalent software] in

the above list.

14



REE453: NETWORKS LAB

Note: Minimum ten experiments are to be performed from the following list, out of
which there should be at least two software based experiments.

1.
2.

3.

10.
11.
12.

13.
14.

Verification of principle of superposition with AC sources.

Verification of Thevenin, Norton and Maximum power transfer theorems in AC
circuits.

Verification of Tellegen’s theorem for two networks of the same topology.
Determination of transient response of current in RL and RC circuits with step voltage
input.

Determination of transient response of current in RLC circuit with step voltage input
for

under damped, critically damped and over damped cases.

Determination of frequency response of current in RLC circuit with sinusoidal AC
input.

Determination of z and h parameters (DC only) for a network and computation of Y
and ABCD Parameters.

Determination of driving point and transfer functions of a two port ladder network
and verify with theoretical values.

Determination of image impedance and characteristic impedance of T and II
networks, using O.C. and S.C. tests.

Verification of parameter properties in inter-connected two port networks: series,
parallel

and cascade. Also study loading effect in cascade.

Determination of frequency response of a Twin — T notch filter.

To determine attenuation characteristics of a low pass / high pass active filters.

Institute may add any two software based experiments [Develop Computer Program in ‘C’
language or use MATLAB or Electrical Domain Simulation Software: “Virtual HIL Device”
(Free, Unlimited Users, Full Version) from Typhoon HIL GmbH or Equivalent software] in
the above list.

15



REE454: ELECTRICAL INSTRUMENTATION LAB

Note: Minimum ten experiments are to be performed from the following list

S~ wd P

10.
11.
12.
13.

14.

Measurement of displacement using LVDT.

Measurement of load using strain gauge based load cell.

Measurement of water level using strain gauge based water level transducer
Measurement of temperature by RTD.

Design and Test a signal conditioning circuit for any transducer.

Simulate and analyze the frequency domain measurement of electrical signals using
spectrum analyzer.

Study of PID controllers in flow measurement.

Measurement of flow rate by anemometer.

Measurement of solar energy using sensor.

Implementation of Color Sensor for differentiating frequencies.

Determine rotational speed and angle of a motor shaft using Encoder.

Range finding and object detection using detection sensor.

Measurement using various sensors and analyzing the output using Lab-VIEW
software.

Design a circuit for noise reduction in measurement system.

16



