EEG201: Electrical Measurements and Machines


Prerequisite: EEU 101
                          S3 M and PM core

	L
	T
	P
	C

	3
	0
	0
	3


Module 1   (9 hours)

Measurement of power (using 2 Wattmeter for 3 phase system) and Energy Electromagnetic Energy Conversion; Electromagnetic torque, Types of machines. Basics of rotating machines- Construction, Rotating magnetic field, Principles of operation, Emf and torque equation, Losses and efficiency.

Module 2    (9 hours)

DC Machines: principle of operation – generators and motors – classification – tests and characteristics – speed control- applications.

Module 3    (9 hours)

Transformer Construction – principle of operation-equivalent circuit – regulation – efficiency – OC and SC tests – single phase transformer – introduction to three phase transformer.

Module 4    (15 hours)

Alternators: Types, Introduction to power Generation- Transmission and distribution system. Synchronous motors: Principle of operation- starting- applications.

Induction machines: Principle of operation – types – tests – Torque slip and performance characteristics – startin – speed control schemes – applications. Single phase and special machines: FHP induction motors – universal motors - stepper motors – servo motors, tacho generators.

Text Books:

1. Hughes K, Electrical Technology, E.L.B.S., 1996

2. Nagrath I.J, Kothari D.P
Electrical Machines, Tata McGraw-Hill Publishing Company Limited-New Delhi,1997

References:

1. Cotton H., Advanced Electrical Technology, CBS Publishers and Distributors, New Delhi,1984

2. Vincent Del Toro, Electrical Machines & Power systems, Prentice Hall, 1998

3. Chapman S.J, Electric Machines & Power systems, McGraw Holl,1999

4. Say M.G, Alternating Current Machines, Pittman, 1983

5. Vertnott C.C., 
Fractional & sub-fractional Horse-power Electric Motors, McGraw Hill, New York, 1978.

6. Sawhnew A.K, Electrical & Electronic Measurements & Instrumentation, Dhanpat Rai & Sons, 1996.

7. Gupta B.R & Vandana Singhal, Fundamentals of Electric machines, D. K Publishets, New Delhi, 2000.

8. Soni, Gulpta & Bhatnagar, A course in Electric Power, Dhanpat Rai & Sons.
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Measurement of power, Basics of rotating machinery, principle of operation, e.m.f and torque equation, d.c. Machines, principles of operation, generators and motors, Transformers, Alternators, synchronous machines, single phase and special machines. Working of AC and DC Servomotors and Principles of Position, Velocity and Force servo control Systems- Applications in CNC Machine Tool drives and Robots.

Text Book:

1. Hughes, K., Electrical Technology, E.L.B.S., 1996

2. Nagrath, I.J., and Kothari, D.P., Electrical Machines, Tata McGraw Hill Ltd., New Delhi, 1997.

EEG291: Electrical Measurements and Machines Lab
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List of experiments: 
1.
a) 
Linear and Non-linear Characteristics - Determination of V-I characteristics of a linear resistor and an incandescent lamp. 
b)
Methods of measuring high and low resistance-Voltmeter/Ammeter method.

1. Measurement of Power in Single phase AC circuit- determination of impedance, admittance, power factor and real/reactive/apparent power drawn in RLC series circuits (using 3Ammeter, 3 Voltmeter and 1Wattmeter method) 

2. a)
Measurement of Energy using single-phase energy meter and verification by power /time measurements. 
b)
Measurement of power in 3 phase circuits using two-wattmeter method.
3. Determination of the efficiency and regulation of single-phase transformer by direct loading. 
4. Determination of efficiency and regulation at various loads conditions of a single-phase transformer by open circuit and short circuit tests. 

5. a)
Study of Starters for 3 phase Induction motors 
b)
Determination of performance characteristics of Squirrel Cage induction motor by conducting load test.
6. Determination of performance characteristics of a Slip ring induction motor by conducting load test. 

7. Determination of Open circuit characteristic and load characteristics of a dc shunt generator. 
8. Determination of performance characteristics of a dc shunt motor by conducting load test. 
9. Determination of performance characteristics of a dc series motor by conducting load test. 
10. Determination of Open circuit characteristic of a 3-phase alternator. 
11. Testing of Single phase motor
EEG 204    ELECTRICAL CIRCUITS & SYSTEMS
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Module 1







(9 Hours)
Electric Circuit Parameters- Concept Of Linearity and Bilateral Property . Passive and Active Elements . Sinusoidal and Steady State Analysis . Series and Parallel Circuits . Resonance . Laplace Transform Analysis of Simple Electric Circuits . Introduction to Transients in Electric Circuits.

 

Module II







(9 Hours)

Review of Electric Network Theorems, Sinusoidal and Steady State Analysis of RLC Circuits . Network Graph Theory . Technology Used in Network Graph . Properties of a Tree in a Graph . Rucidence Matrix.

 

Module III







(12 Hours)

Introduction to Control Systems . Functional Block Diagrams- Open Loop & Closed Loop Control Systems . Definition of System- Command Input . Reference Input . Control Unit Output (Controlled Variables) . Open Loop Control Systems . Feed Back Element . Actuating Signal . Closed Loop Control Systems . Electric Circuits and Components . Input to Control Systems . Standard Inputs Orders of System (Zero Order System . First Order . Second Order) . Transfer Function . Open Loop Transfer Function - Closed Loop Transfer Function . Characteristic Equation.

 

Module IV







(9 Hours)

Principles of Electromechanical Energy Conversion . Electric Machines . Construction, Types, Operating Principle; Transformers . Construction, Types, Operating Principle; Single Phase Machines (Stepper Motor / Induction Motor) . Basic Principles.  Introduction to Power Supply System, Static Power Supply Devices.

 

 

Reference Books: 
1. Ogata K: Modern Control Engineering, Prentice Hall

2. J.J. D.Azzo, C.H. Houpis. : Feed Back Control System Analysis & Synthesis, 

     Mcgraw Hill, Japan.

3. A Chakrabarti. :  Circuit Theory, Dhanpat Rai & Co., New Delhi.

4. Sundaran, Seshi, Bala Banean,:  Network Theory, Prentice Hall.

5. Hayt and Kemmerly:  Engineering Circuit Analysis, McGraw Hill.

6. Hughes E : Electrical Technology, ELBS.

7. Cotton H:  Advanced Electrical Technology, CBS Publishers & Distributors.

8 Vincent Del Toro: Electric Machines and Power Systems, Prentice Hall.

