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PRE-REQUISITE: A course on DC Machines and Transformers.

COURSE EDUCATIONAL OBJECTIVES:

1. Understand the construction, principle and operation of single phase and three phase
induction motors

2. Understand the construction, principle and operation of synchronous generator and
synchronous motor

3. Understand various applications of various alternating machines

4. Apply the above concepts to solve various mathematical and complex problems

5. Analyze the characteristics of induction motor, synchronous motor and synchronous
generators

UNIT-I: 3-PHASE INDUCTION MOTORS: 09
Construction of Squirrel cage and Slipring induction motors- production of rotating magnetic field -
principle of operation — rotor emf and rotor frequency — rotor current and power factor at standstill
and during running conditions— rotor power input, rotor copper loss and mechanical power
developed and their inter-relationship —equivalent circuit — phasor diagram, Applications.

UNIT-II: PERFORMANCE OF 3-PHASE INDUCTION MOTORS: 09

Torque equation - expressions for maximum torque and starting torque - torque-slip
characteristics - double cage and deep bar rotors — No load, Brake test and Blocked rotor tests -
circle diagram for predetermination of performance- methods of starting -starting current and
torque calculations - speed control of induction motor with V/f control method, rotor resistance
control and rotor emf injection technique -crawling and cogging - induction generator operation.

UNIT-III: SINGLE PHASE MOTORS: 09

Single phase induction motors — constructional features - double revolving field theory, Cross field
theory - equivalent circuit- starting methods: capacitor start capacitor run, capacitor start
induction run, split phase & shaded pole, AC series motor, Applications.

UNIT-IV: SYNCHRONOUS GENERATOR: 09
Constructional features of non-salient and salient pole type alternators- armature windings -
distributed and concentrated windings - distribution & pitch factors — E.M.F equation - armature
reaction - voltage regulation by synchronous impedance method - MMF method and Potier triangle
method - two reaction analysis of salient pole machines - methods of synchronization- Slip test -
Parallel operation of alternators.

UNIT-V: SYNCHRONOUS MOTOR: 09
Synchronous motor principle and theory of operation - Effect of excitation on current and power
factor- synchronous condenser —-expression for power developed —-hunting and its suppression -
methods of starting, Applications.
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COURSE OUTCOMES:

On successful completion of the course, students will be able to

POs related to

cos [Synchronous generators

COs
Understand the construction, principle and operation of single phase and
CO1 jihree phase induction motors PO1,PO2
Understand the construction, principle and operation of synchronous
co2 generator and synchronous motor PO1,P02
co3 Understand various applications of various alternating machines PO1,P0O2,PO3
Apply the above concepts to solve various mathematical and complex
PO1,PO2
CO4 problems
Analyze the characteristics of induction motor, synchronous motor and PO1,P02,PO3

Textbooks:

1. Electrical Machinery, Dr. P.S. Bhimbra, Khanna Publishing, 2021, First Edition.

2. Performance and analysis of AC machines by M.G. Say, CBS, 2002.

Reference Books:

1. Electrical machines, D.P. Kothari and I.J. Nagrath, McGraw Hill Education, 2017, Fifth

Edition.

2. Theory & Performance of Electrical Machines by ].B.Gupta, S.K.Kataria & Sons,2007.
3. Electric Machinery, A.E.Fitzgerald, Charles kingsley, Stephen D.Umans, McGraw-Hill,

2020, Seventh edition.

REFERENCE WEBSITE:
1. https://nptel.ac.in/courses/108/105/108105131
2. https://nptel.ac.in/courses/108106072

CO-PO MAPPING:

CO-PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO1l1l | PO12
CO.1 3

CO.2 3

CO.3 3 2

C0.4 3

CO.5 3 2

CO* 3 2
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Important 10 Marks questions:

1. Explain the construction and principle of operation of 3-
phase induction motor with neat sketch.

2. Elaborately explain how a rotating magnetic field is
produced in the air-gap between stator and rotor of a three
phase induction motor.

3. Define the term slip and explain its importance in obtaining
rotor current frequency
4. Draw the power flow diagram of a 3phase induction motor
and explain each stage?
5. Explain the principle of operation of 3-phase induction
motor and explain how the rotating magnetic field is
produced by 3-phase currents.
6. Derive an expression for the torque of an induction motor
and obtain the condition for maximum torque.
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Important 10 Marks questions:

1. Derive the value of maximum starting and maximum
running torque of a three phase induction motor.

2. lllustrate the phenomenon of cogging and crawling in
induction motor.

3. Explain the tests required to be performed to obtain the
data for the circle diagram

4. Explain in detail the construction of circle diagram of an
induction motor

5. Explain the methods of starting of induction motor with
neat sketches.

6. Explain the speed control of induction motor from stator
side.

7. Why starters are necessary for starting induction motors?
What are the various types of starters? Explain star-delta
type starter in detail.
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Important 10 Marks questions:

1. Explain briefly about the V and inverted V curves and
mention its significant.

2. Explain the effect of changing field current excitation at
constant load.

3. Describe the various methods of starting the synchronous
motor

4. Derive the expression for power developed in a
synchronous motor. Also find the condition for maximum
power developed

References:

1. Electrical Machinery, Dr. P.S. Bhimbra, Khanna Publishing,
2021, First Edition.

2. Performance and analysis of AC machines by M.G. Say, CBS,
2002.

3. Electrical machines, D.P. Kothari and I.J. Nagrath, McGraw
Hill Education, 2017, Fifth

Edition.

4. Theory & Performance of Electrical Machines by J.B.Gupta,
S.K.Kataria & Sons,2007.

5. Electric Machinery, A.E.Fitzgerald, Charles kingsley, Stephen
D.Umans, McGraw-Hill,

2020, Seventh edition.

REFERENCE WEBSITE:

1. https://nptel.ac.in/courses/108/105/108105131
2. https://nptel.ac.in/courses/108106072



