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EE401PC: POWER SYTEMS-I 

B.TECH. II YEAR II SEMESTER L T P C 

3 0 0 3 

Prerequisite: Solid Mechanics & Hydraulic Machines, Electrical Machines-I &II 
Course Objectives: 

1. To understand the power generation through conventional and non-conventional sources. 
2. To illustrate the economic aspects of power generation and tariff methods. 
3. To know about overhead line insulators. 
4. To distinguish different types of substations. 
5. To understand the concepts of AC & DC distribution systems. 

Course Outcomes: Upon completing this course, the student will be able to 
6. Understand the operation of conventional and renewable electrical power generating stations. 
7. Evaluate the power tariff methods and Economics associated with power generation. 
8. Analyze the operations of Overhead transmission lines. 
9. Understand the operations AIS & GIS. 
10. Analyze the operation of DC and AC Distribution systems. 

UNIT: I GENERATION OF ELECTRIC POWER 10L 

Conventional Sources (Qualitative): Hydro station, Steam Power Plant, Nuclear Power Plant and Gas 
Turbine Plant. Non-Conventional Sources (Elementary Treatment): 
Solar Energy, Wind Energy, Fuel Cells, Ocean Energy, Tidal Energy, Wave Energy, Cogeneration, 
Energy conservation and storage. 

UNIT: II          ECONOMICS OF POWER GENERATION 10L 

Introduction, definitions of connected load, maximum demand, demand factor, load factor, diversity 
factor, Load duration curve, number and size of generator units. Base load and peak load plants. Cost 
of electrical energy-fixed cost, running cost, Tariff on charge to customer. 

UNIT: III OVER HEAD TRANSMISSION LINES 10L 

Line conductors, inductance, and capacitance of single phase and three phase lines with symmetrical 
and unsymmetrical spacing, Composite conductors-transposition, bundled conductors, and effect of 
earth on capacitance, skin and proximity effects. 
OVERHEAD LINE INSULATORS: Introduction, types of insulators, Potential distribution over a 
string of suspension insulators, Methods of equalizing the potential, testing of insulators, Sag and 
tension calculations. 

UNIT: IV SUBSTATIONS 10L 
AIR INSULATED SUBSTATIONS (AIS): Indoor & Outdoor substations: Substations layout 
showing the location of all the substation equipment. Bus bar arrangements in the Sub-Stations: 
Simple arrangements like single bus bar, sectionalized single bus bar, main and transfer bus bar 
system with relevant diagrams. GAS INSULATED SUBSTATIONS (GIS): Advantages of Gas 
insulated substations, different types of gas insulated substations, single line diagram of gas insulated 
substations, bus bar, construction aspects of GIS, Installation and maintenance of GIS, Comparison of 
Air insulated substations and Gas insulated substations 
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UNIT: V DC AND AC DISTRIBUTION 10L 

DC DISTRIBUTION: Classification of Distribution Systems. - Comparison of DC vs. AC and Under- 
Ground vs. Over- Head Distribution Systems. - Requirements and Design features of Distribution 
Systems. -Voltage Drop Calculations (Numerical Problems) in D.C Distributors for the following 
cases: Radial D.C Distributor fed one end and at the both the ends (equal/unequal Voltages) and Ring 
Main Distributor. 

 
A.C. DISTRIBUTION: Introduction, AC distribution, Single phase, 3-phase, 3 phase 4 wire system, 
bus bar arrangement, Selection of site for substation. Voltage Drop Calculations (Numerical Problems) 
in A.C. Distributors for the following cases: Power Factors referred to receiving end voltage and with 
respect to respective load voltages. 

 
TEXTBOOKS: 

1. C.L. Wadhwa, “Generation, Distribution and Utilization of Electrical Energy”, 3rd Edition, New 
Age International, 2015. 
2. A. Chakrabarti, M.L. Soni, P.V. Gupta, U.S. Bhatnagar, “A Textbook on Power System 
Engineering”, Dhanpat Rai Publishing Company (P) Ltd, 2009. 

 
REFERENCE BOOKS: 

1. C.L. Wadhwa, “Electrical Power Systems”, 8th Edition, New Age International, 2022. 
2. M.V. Deshpande, “Elements of Electrical Power Station Design”, 3rd Edition, Wheeler 
Pub.1998. 
3. H. Cotton & H. Barber, “The Transmission and Distribution of Electrical Energy”, 3rd Edition, 
1970. 

 
WEB REFERENCES: 

1. https://nptel.ac.in/courses/108105104 

2. https://nptel.ac.in/courses/108105067 
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EE402PC: MEASUREMENTS AND INSTRUMENTATION 

B.TECH. II YEAR II SEMESTER L T P C 

3 0 0 3 
 

Prerequisite: Electrical Circuit Analysis-I & II, Analog Electronics, Electro Magnetic Fields 

Course Objectives: 
1. To introduce the basic principles of all measuring instruments 
2. To understand the constructional details and principle of operation of basic analog and 

digital measuring instruments. 
3. To deal with the measurement of voltage, current, Power factor, power, energy, and 

magnetic measurements. 
4. To understand the basic concepts of smart and digital metering. 
5. To know about the working of Cathode Ray Oscilloscope 

Course Outcomes: Upon completing this course, the student will be able to 

1.  Illustrate different types of measuring instruments, their construction, operation and 
characteristics 

2. Identify the instruments suitable for typical measurements 

3.  Apply the knowledge about transducers and instrument transformers to use them 
effectively. 

4. Analyze smart and digital metering for industrial applications. 

5. Examine the operation of potentiometer for calibration of Instruments. 
 

UNIT: I INTRODUCTION TO MEASURING INSTRUMENTS 10L 

Classification – deflecting, control and damping torques – Ammeters and Voltmeters – PMMC, 
moving iron type instruments – expression for the deflecting torque and control torque – Errors 
and compensations, extension of range using shunts and series resistance. Electrostatic Voltmeters- 
electrometer type and attracted disc type – extension of range of E.S. Voltmeters. 

 
UNIT: II POTENTIOMETERS & INSTRUMENT TRANSFORMERS 10L 

Principle and operation of D.C. Crompton’s potentiometer – standardization – Measurement of 
unknown resistance, current, voltage. A.C. Potentiometers: polar and coordinate type’s 
standardization – applications. CT and PT – Ratio and phase angle errors 

 
UNIT: III MEASUREMENT OF POWER & ENERGY 10L 

Single phase dynamometer wattmeter, LPF and UPF, Double element and three element 
dynamometer wattmeters, expression for deflecting and control torques – Extension of range of 
wattmeter using instrument transformers – Measurement of active and reactive powers in 
balanced and unbalanced systems. Single phase induction type energy meter – driving and 
braking torques – errors and compensations – testing by phantom loading using R.S.S. meter. 
Three phase energy meter – tri-vector meter, maximum demand meters. 
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UNIT: IV       DC & AC BRIDGES 10L 

Method of measuring low, medium and high resistance – sensitivity of Wheatstone’s bridge – 
Carey Foster’s bridge, Kelvin’s double bridge for measuring low resistance, measurement of 
high resistance – loss of charge method. Measurement of inductance- Maxwell’s bridge, Hay’s 
bridge, Anderson’s bridge - Owen’s bridge. Measurement of capacitance and loss angle – 
Desaunty’s Bridge - Wien’s bridge – Schering Bridge. 

 
UNIT: V TRANSDUCERS 10L 

Definition of transducers, Classification of transducers, Advantages of Electrical transducers, 
Characteristics, and choice of transducers; Principal operation of LVDT and capacitor 
transducers; LVDT Applications, Strain gauge and its principle of operation, gauge factor, 
Thermistors, Thermocouples, Piezo electric transducers, photovoltaic, photo conductive cells, 
and photo diodes. INTRODUCTION TO SMART AND DIGITAL METERING: Digital Multi- 
meter, True RMS meters, Clamp- on meters, Digital Energy Meter, Cathode Ray Oscilloscope, 
Digital Storage Oscilloscope. 

 
TEXTBOOKS: 

1. A. K. Sawhney, “Electrical & Electronic Measurement & Instruments”, Dhanpat Rai & 
Co. Publications,2005. 

2. William D. Cooper, Albert D. Helfrick, “Electronic Instrumentation and Measurement 
Techniques” Prentice Hall; 3rd edition, 1985 

REFERENCE BOOKS: 
1. E.W. Golding and F. C. Widdis, “Electrical Measurements and measuring 

Instruments”, fifth Edition, Wheeler Publishing, 2011 
2. Dr. Rajendra Prasad, “Electrical Measurements & Measuring Instruments”, Khanna 

Publishers 1989. 
3. G. K. Banerjee, “Electrical and Electronic Measurements”, PHI Learning Pvt. Ltd., 2nd 

Edition,2016. 
4. R. K. Rajput, “Electrical & Electronic Measurement & Instrumentation”, S. Chand and 

Company Ltd.,2007. 
5. S. C. Bhargava, “Electrical Measuring Instruments and Measurements”,  BS 

Publications, 2012. 
6. Reissland, M. U, “Electrical Measurements: Fundamentals, Concepts, Applications”, 

New AgeInternational (P) Limited Publishers, 1st Edition 2010. 

 
WEB REFERENCES: 

1. https://nptel.ac.in/courses/108/105/108105153/ 
2. https://nptel.ac.in/noc/courses/noc19/SEM2/noc19-ee44/ 
3. https://www.classcentral.com/course/swayam-electrical-measurement-and-electronic- 

instruments-14032 
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EE403PC: ELECTRICAL MACHINES – II 

B.TECH. II YEAR II SEMESTER 

 
 
 

Prerequisite: Electrical Circuit Analysis-I & II, Electrical Machines-I 

Course Objectives: 
1. To deal with the detailed analysis of poly-phase induction motors & Alternators. 
2. To understand operation, construction, and types of single-phase motors and 
3. To understand the applications of in household appliances and control systems. 
4. To introduce the concept of parallel operation of alternators. 
5. To Know about the working of BLDC motor & its applications. 

Course Outcomes: Upon completing this course, the student will be able to 

1. Analyze the concept of rotating magnetic fields. 

2. Calculate maximum and starting torque 

3. Determine Regulation by synchronous impedance method, M.M.F. method 

4. Analyze parallel operation and load sharing of synchronous motor 

5. Apply concepts of Motors Step Motors. 
 

UNIT: I POLY-PHASE INDUCTION MACHINES 10L 

Constructional details of cage and wound rotor machines- production of a rotating magnetic 
field - principle of operation - rotor EMF and rotor frequency - rotor reactance, rotor current 
and Power factor at standstill and during operation. Rotor power input, rotor copper loss and 
mechanical power developed and their inter relation. 

UNIT: II INDUCTION MACHINES 10L 

Torque equation-expressions for maximum torque and starting torque - torque slip 
characteristic - equivalent circuit - phasor diagram - crawling and cogging, No-load Test and 
Blocked rotor test –Predetermination of performance-Methods of starting and starting current 
and Torque calculations, Applications. SPEED CONTROL METHODS: Change of voltage, 
change of frequency, voltage/frequency, injection of an EMF into rotor circuit (qualitative 
treatment only)-induction generator-principle of operation 

 
UNIT: III SYNCHRONOUS MACHINES 10L 

Constructional Features of round rotor and salient pole machines – Armature windings – Integral 
slot and fractional slot windings; Distributed and concentrated windings – distribution, pitch and 
winding factors – E.M.F Equation. Harmonics in generated e.m.f. – suppression of harmonics – 
armature reaction - leakage reactance – synchronous reactance and impedance – experimental 
determination - phasor diagram – load characteristics. Regulation by synchronous impedance 
method, M.M.F. method, Z.P.F. method and A.S.A. methods – salient pole alternators – two 

L T P C 

3 0 0 3 
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reaction analysis – experimental determination of Xd and Xq (Slip test) Phasor diagrams – 
Regulation of salient pole alternators. 

 
UNIT-IV PARALLEL OPERATION OF SYNCHRONOUS MACHINES 10L 

Synchronizing alternators with infinite bus bars – synchronizing power torque – parallel 
operation and load sharing -Effect of change of excitation and mechanical power input. Analysis 
of short circuit current wave form – determination of sub-transient, transient and steady state 
reactance’s and Applications. SYNCHRONOUS MOTORS: Theory of operation – phasor 
diagram – Variation of current and power factor with excitation – synchronous condenser – 
Mathematical analysis for power developed. - Hunting and its suppression – Methods of starting 
– synchronous induction motor. 

 

UNIT: V SINGLE PHASE MACHINES 10L 

Single phase induction motor – Constructional Features-Double revolving field theory – split- 
phase motors – AC series motor- Universal Motor- -Shaded pole motor and Applications. 

 
TEXTBOOKS: 

1. P. S. Bimbhra, “Electrical Machinery”, Khanna Publishers, 2011. 
2. I.J. Nagrath and D. P. Kothari, “Electric Machines”, McGraw Hill Education, 2010. 

 
REFERENCE BOOKS: 

1. Prithwiraj Purkait, Indrayudh Bandyopadhyay, “Electrical Machines”, Oxford, 2017. 
2. M. G. Say, “Performance and design of AC machines”, CBS Publishers, 2002. 
3. A. E. Fitzgerald and C. Kingsley, "Electric Machinery”, New York, McGraw Hill 
Education, 2013. 
4. A. E. Clayton and N. N. Hancock, “Performance and design of DC machines”, CBS 
Publishers,2004. 

 
WEB REFERENCES: 

1. https://nptel.ac.in/courses/108102146 
2. https://onlinecourses.nptel.ac.in/noc22_ee06/preview 
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EC404ES: DIGITAL CIRCUITS 

B. Tech. II Year II Sem. L T P C 

2 0 0   2 

Prerequisites: Analog Electronics 

Course Objectives: 

□ To learn fundamental concepts of digital system design and common forms of number 

representations and 

their conversions. 

□ To implement and design logical operations using combinational logic circuits and 

sequential logic circuits. 

□ To understand the semiconductor memories and programmable logic devices. 

Course Outcomes: After learning the contents of this paper the student must be able to 

□ Understand the working of logic families and logic gates. 

□ Design and implement Combinational and Sequential logic circuits. 

□ Implement the given logical problems using programmable logic devices. 

 
UNIT-I: 

Fundamentals of Digital Systems and Logic Families: Digital signals, Digital circuits, 

AND, OR, NOT, NAND, NOR and Exclusive-OR operations, Boolean algebra, Examples of 

IC gates, Number systems-binary, Signed binary, Octal hexadecimal number, Binary 

arithmetic, One’s and Two’s complements arithmetic. 

UNIT-II: 

Combinational Circuits-I: Standard representation for logic functions, K-map 

representation and simplification of logic functions using K- map, Minimization of logical 

functions, Don’t care conditions, Multiplexer, De-Multiplexer 

 
UNIT-III: 

Combinational Circuits-II: Adders, Subtractors, Carry look ahead adder, Digital 

comparator, Parity checker/generator, Code converters, Priority encoders, Decoders/Drivers 

for display devices, Q-M method of function realization. 
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UNIT-IV: 

Sequential Circuits: Introduction to flip-flops, SR, JK, T and D type’s flip-flops, Shift 

registers, Conversion of flip-flops, Ring counter, Ripple (Asynchronous) counters, 

Synchronous counters. 

 
UNIT-V: 

Semiconductor Memories and Programmable Logic Devices: Memory organization and 

operation, expanding memory size, classification and characteristics of memories, sequential 

memory, read-only memory (ROM), ROM types, Read and write memory (RAM) types, 

Programmable logic array, Programmable array logic, Field Programmable Gate Array 

(FPGA). 

 
TEXT BOOKS: 

1. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016. 

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016. 
 
 

REFERENCE BOOKS: 

1. R.S. Sedha, “A Textbook of Digital Electronics”, S.Chand, 2005 

2. R. P. Jain, "Modern Digital Electronics", McGraw Hill Education, 2009. 
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EE405PC: CONTROL SYSTEMS 

B.TECH. II YEAR II SEMESTER L T P C 

3  1 0  4 
Prerequisite: : Matrices and Calculus, Ordinary Differential Equations and Vector Calculus, 
Numerical Methods and Complex variables 

Course Objectives: 
1. To understand the different ways of system representations such as Transfer function 

representation and statespace representations. 

2. To study the characteristics of closed loop control system. 

3. To evaluate the system performance using time domain analysis and methods for improving it 

4. To assess the system performance using frequency domain analysis and techniques for 
improving theperformance. 

5. To Understand the concepts of controllability and observability 

 
Course Outcomes: Upon completing this course, the student will be able to 
1. Analyze closed-loop control systems for stability and steady-state performance. 

2. Develop the modeling of linear-time-invariant systems using transfer function and 
state spaceRepresentations. 

3. Evaluate transfer function for a given control system problems. 

4. Formulate different types of analysis in frequency domain to explain the nature of the system. 

5. Identify the needs of different types of controllers and compensators to ascertain the 
required dynamicresponse. 

 

UNIT: I MODELLING OF PHYSICAL SYSTEMS 10L 

Basic Components of a control Systems, Classification of control systems-Linear &Non-Linear, Time- 
Variant &Invariant, Continuous & Discrete, Dynamic &Static, andOpen-Loop &Closed-loop systems. 
Examples and Characteristics of Open Loop and closed Loop Control Systems. Mathematical models of 
physical systems- Transfer function -Electrical and Mechanical Systems. Block diagram representation 
and reduction techniques-Signal Flow Graphs. 

UNIT: II     TIME RESPONSE ANALYSIS 10L 
 

Time response of first and second order systems for standard test inputs. Application of initial and final 
value theorem, Design specifications for second-order systems based on the time-response. Steady state 
response - Steady state errors and error constants – Effects of proportional derivative, proportional integral 
systems 
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UNIT: III   STABILITY ANALYSIS 10L 
 

Concept of Stability. Routh-Hurwitz Criteria. Relative and Conditional stability analysis – limitations 
of Routh‟s stability. The root locus concept - construction of root loci-effects of adding poles and 
zeros to G(s) H(s) on the root loci. 

 
UNIT: IV FREQUENCY RESPONSE ANALYSIS 10L 

Relationship between time and frequency response, Polar plots, Bode plots. Nyquist stability 
criterion. Relative stability using Nyquist criterion – gain and phase margin. Closed loop 
frequency response 

 
UNIT: V STATE VARIABLS ANALYSIS 10L 

State space model. Diagonalization of State Matrix. Solution of state equations. Eigen values and 
Stability Analysis. Concept of controllability and observability. Effect of Lag, lead and lag-lead 
compensation on frequency response-Design of Lag, lead and lag & lead compensator using bode plots 

 
TEXTBOOKS: 

 
1. M. Gopal, “Control Systems: Principles and Design”, McGraw Hill Education, 1997. 
2. B. C. Kuo, “Automatic Control System”, Prentice Hall, 1995. 

 
REFERENCE  BOOKS: 
1. K. Ogata, “Modern Control Engineering”, Prentice Hall, 1991. 
2. I. J. Nagrath and M. Gopal, “Control Systems Engineering”, New Age International, 2009. 

 
WEB REFERENCES: 
1. https://en.wikibooks.org/wiki/Control_Systems/Resources 

 
E TEXTBOOKS: 

1. https://www.pdfdrive.com/the-control-systems-handbook-control-system-advanced-methods- 
second- edition-electrical-engineering-handbook-d175616386.html 

2. https://www.pdfdrive.com/linear-control-system-analysis-and-design-with-matlab-sixth- 
edition- automation-and-control-engineering-book-53-d187590194.html 
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EC406ES: DIGITAL CIRCUITS LABORATORY 
 

B. Tech. II Year II Sem. L   T   P   C 
 

0 0   2   1 
 

Prerequisites: Analog Electronics & Digital Electronics 
 

Course Objectives: 
 

□ To learn basic techniques for the design of digital circuits and number conversion systems. 
 

□ To implement simple logical operations using combinational logic circuits. 
 

□ To design combinational logic circuits, sequential logic circuits. 
 

Course Outcomes: After learning the contents of this paper the student must be able to 
 

□ Understand the working of logic families and logic gates. 
 

□ Design and implement Combinational and Sequential logic circuits. 
 

□ Analyze different types of semiconductor memories. 
List of Experiments: 

 
1. Realization of Boolean Expressions using Gates 

 
2. Design and realization logic gates using universal gates 

 
3. Generation of clock using NAND/NOR gates 

 
4. Design a 4 – bit Adder / Subtractor 

 
5. Design and realization a 4 – bit gray to Binary and Binary to Gray Converter 

 
6. Design and realization of a 4-bit pseudo random sequence generator using logic gates. 

 
7. Design and realization of an 8-bit parallel load and serial out shift register using flip-flops. 

 
8. Design and realization Asynchronous and Synchronous counters using flip-flops 

 
9. Design and realization 8x1 using 2x1 mux 

 
10. Design and realization 2-bit comparator 
11. Verification of truth tables and excitation tables 

 
12. Realization of logic gates using DTL, TTL, ECL, etc., 
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TEXT BOOKS: 
 

1. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016. 
 

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016. 
 
 

REFERENCE BOOKS: 
 

1. R.S. Sedha, “A Textbook of Digital Electronics”, S.Chand, 2005 
 

2. R. P. Jain, "Modern Digital Electronics", McGraw Hill Education, 2009. 
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EE407PC: MEASUREMENTS AND INSTRUMENTATION LABORATORY 

B.TECH. II YEAR II SEMESTER L T P C 
0 0 2 1 

Prerequisite: Measurements and Instrumentation 

Course Objectives: 
1. To calibrate LPF Watt Meter, energy meter, P. F Meter using electro dynamo meter type 

instrument as the standard instrument 
2. To determine unknown inductance, resistance, capacitance by performing experiments on D.C 

Bridges & A. C Bridges 
3. To determine three phase powers using single wattmeter method practically 
4. To determine the ratio and phase angle errors of current transformer and potential transformer. 
5. To perform Dielectric oil testing using H.T. testing Kit 

Course Outcomes: Upon completing this course, the student will be able to 
1. To select instruments. 
2. Analyze any electrical instrument 
3. Find the accuracy of any instrument by performing experiment. 
4. Calibrate PMMC instrument using D.C potentiometer. 
5. Estimate the Strength of Dielectric oil. 
List of Experiments: 
The following experiments are required to be conducted as compulsory experiments: 

1. Calibration and Testing of single-phase energy Meter. 
2. Calibration of dynamometer power factor meter. 
3. Crompton D.C. Potentiometer – Calibration of PMMC ammeter and PMMC voltmeter. 
4. Kelvin’s double Bridge – Measurement of resistance – Determination of Tolerance. 
5. Dielectric oil testing using H.T. testing Kit. 
6. Schering Bridge & Anderson Bridge. 
7. Measurement of 3 - Phase reactive power with single-phase wattmeter. 
8. Measurement of displacement with the help of LVDT. 

In addition to the above eight experiments, at least any two of the experiments from the 
following 
list are required to be conducted: 
1. Calibration LPF wattmeter – by Phantom testing. 
2. Measurement of 3-phase power with single watt meter and two CTs. 
3. C.T. testing using mutual Inductor – Measurement of % ratio error and phase angle of given 
CT by Null method. 
4. PT testing by comparison – V. G. as Null detector – Measurement of % ratio error and phase 
angle of the given PT 
5. Resistance strain gauge – strain measurements and Calibration. 
6. Transformer turns ratio measurement using AC bridges. 
7. Measurement of % ratio error and phase angle of given CT by comparison. 

 
WEB REFERENCES: 1. http://vlabs.iitkgp.ernet.in/asnm/exp10/index.html 
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EE408PC: ELECTRICAL MACHINES – II LABORATORY 

B.TECH. II YEAR II SEMESTER 

Prerequisite: Electrical Machines-I & Electrical Machines-II 

Course Objectives: 
1. To understand the operation of Induction, Synchronous machines and Transformers. 
2. To learn the performance analysis of Induction Machines by various 

testing methods. 
3. To study the performance analysis of Synchronous Machines through various testing 

methods. 
4. To analyze the performance of single and 3-phase phase transformer. 
5. To determine Xd and Xq parameters of a salient pole synchronous machine 

 
Course Outcomes: Upon completing this course, the student will be able to 

1. Assess the performance of different types of AC machines using different testing 
methods. 

2. Analyze the suitability of AC machines for real word applications. 
3. Analyze the suitability of Transformers for real word applications. 
4. Design the machine models based on the application requirements. 
5.Evaluate the Efficiency of a three-phase alternator 

List of Experiments: 
The following experiments are required to be conducted as compulsory experiments: 

1. No-load & Blocked rotor tests on three phase Induction motor 
2. Brake test on three phase squirrel cage Induction Motor 
3. Equivalent Circuit of a single-phase induction motor 
4. Regulation of a three –phase alternator by synchronous impedance method. 
5. Regulation of three-phase alternator by Z.P.F method 
6. ‘V’ and ‘Inverted V’ curves of a three—phase synchronous motor. 
7. Determination of Xd and Xq of a salient pole synchronous machine 
8. Parallel Operation of Alternators 

In addition to the above experiments, at least any two of the following experiments are 
required to be conducted from the following list: 
1. Efficiency of a three-phase alternator 
2. Measurement of sequence impedance of a three-phase alternator. 
3. Regulation of three-phase alternator by A.S.A method 
4. Regulation of a three –phase alternator by m.m.f. method. 

WEB REFERENCES: 
1. https://ems-iitr.vlabs.ac.in/ 
2. http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/Sadhya/index.php 

L T P C 
0 0 2 1 



ACE R22 Regulation 

EE409PC: Research Oriented Mini Project/Field Based Project 

II Year II Semester Real-Time (or) Field-based Research Project course: The internal evaluation 

is for 50 marks and it shall take place during I Mid-Term examination and II Mid-Term 

examination. The average mark of two Mid-Term examinations is the final for 50 marks. Student 

shall have to earn 40%, i.e 20 marks out of 50 marks from average of the two examinations. 

There shall be NO external evaluation. The student is deemed to have failed, if he (i) does not 

submit a report on the Project, or (ii) does not make a presentation of the same before the internal 

committee as per schedule, or (ii) secures less than 40% marks in this course. 
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MC409: CONSTITUTION OF INDIA 

B.TECH II YEAR II SEMESTER 

PREREQUISITES: NILL 
COURSE OBJECTIVE: Students will be able to: 

1. Understand the premises informing the twin themes of liberty and freedom from a civil rights 
perspective. 

2. To address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional 
role and entitlement to civil and economic rights as well as the emergence of nationhood in 
the early years of Indian nationalism. 

3. To address the role of socialism in India after the commencement of the Bolshevik 
Revolution in 1917 and its impact on the initial drafting of the Indian Constitution. 

4. To address the federal structure and distribution of legislative and financial powers between 
unions and states. 

5. Understand the scheme of fundamental rights 
 
 

COURSE OUTCOME: Students will be able to: 
1. Discuss the growth of the demand for civil rights in India for the bulk of Indians before the 

arrival of Gandhi in Indian politics. 
2. Discuss the intellectual origins of the framework of argument that informed the 

conceptualization of social reforms leading to revolution in India. 
3. Discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP] 

under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct 
elections through adult suffrage in the Indian Constitution 

4. Discuss the passage of the Hindu Code Bill of 1956. 
5. Discuss the judicial activism and its historic contributions in the world 

 
Unit - 1 

 
History of Making of the Indian Constitution- History of Drafting Committee. 

 
Unit - 2 

 
Philosophy of the Indian Constitution- Preamble Salient Features 

 
Unit - 3 

 
Contours of Constitutional Rights & Duties - Fundamental Rights: Right to Equality  Right to Freedom  

Right against Exploitation  Right to Freedom of Religion  Cultural and Educational Rights  Right to 

Constitutional Remedies  Directive Principles of State Policy  Fundamental Duties. 

Unit - 4 
 

Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, Powers and 
Functions, Executive, President, Governor, Council of Ministers, Judiciary, Appointment and Transfer of 
Judges, Qualifications, Powers and Functions 
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Unit - 5 
 

Local Administration: District’s Administration head: Role and Importance, Municipalities: Introduction, 
Mayor and role of Elected Representative, CEO of Municipal Corporation. Panchayat raj: Introduction, PRI: 
Zila Panchayat. Elected officials and their roles, CEO ZilaPanchayat: Position and role. Block level: 
Organizational Hierarchy (Different departments), Village level: Role of Elected and Appointed officials, 
Importance of grass root democracy. 

 
Unit - 6 

 
Election Commission: Election Commission: Role and Functioning. Chief Election Commissioner and 
Election Commissioners. State Election Commission: Role and Functioning. Institute and Bodies for the 
welfare of SC/ST/OBC and women. 
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