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shri vaishnav vidyapeeth vishwavidyalaya, Indore

shri vaishnav Institute of Technology and science

Choice Based Credit System (CBCS) in the Light of NEP-2020

B.Tech. in Electrical Engineering
(Common to EE\EX)

Legends: L- Lecture; T-Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;

*Teacher Assessment shall be based following components: Quiz/Assignrnent/ Project/Participation in

Class, given that no cotnponent shall exceed more than l0 marks'

Course Educational Objectives (CBOs):

io pr.pur. the students tL have a tasic and practical knowledge of DC rnachine. To prepare the

stude,ris to have a basic knowledge of 3 phase Synchronous machine.

Course Outcomes (COs):
Upon completion of this course students will be able to:

l. Demonstrate various parts ol'an electrical machine'

2. Conduct Different test on DC rnachine'

3. Understand and analyze synchronous generator'

4. Demonstrate constructionil details, principle of operation of Special Machines'

Syllabus

uNIT I [8 Hrs]

DC Generators: lntroduction, construction, types, emf equation, lap and wave windings'

armature reaction, commutation, methods ol improving commutation, equalizer rings,

demagnetizing and cross magnetizing ampere turns, various characteristics of shunt, series and

compound generators, voltige Uuitd up, losses and efficiency, condition for maximum

efficiency.

UNIT II t8 Hrsl

DC Motors: Introduction, principals, back-emf, torqLle of motor, types, characteristics of shunt,

series and compound motois, speed control (field and armature control methods), basic idea of

solid state devices in controlling of DC n.'oiorr, Starting of DC motors, three point and fbur

point starters, losses and .ffoi.n.y, testing (brake test, swimburnes' hopkinson test)'

Applications.
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uNrr III [9 Hrs]

Synchronous Generators (Alternators): Introduction, Construction, advantages of rotating

fl,etd, types of rotors. emf equation, excitation systems, equivalent circuit and their phasor

diagrami, r,oltage regulation, synchronous impedance method, mmf method. Zero power factor

,.t-hod, two reaction theory of salient pole rotor, phasor diagram, power developed and power

angle characteristics of salient pole machine, determination of Xd and Xq, synchronization,

synchronizillg power and torque, parallel operation application'

UNIT IV [8 Hrs]

Synchronous Motors: Introduction, construction, principal of operation, starting of
synchronous motor, equivalent circuit and phasor diagrams, power and torque, performance

calculation, speed torque characteristics, power factor control-effect of change of excitation'

UNrT V [7 [Irsj
Synchronous Motors: V curve and inverted V curve, synchronous condenser and reactors,

sy11chropous phase modifiers. hunting-causes and remedies, applications, synchrQlrous induction

motor application.

Textbooks:
l. A. E. Fitzgerald, C. KingsleyJr and Umans, Electric Machinery,6th Edition McGraw

Hill, International Student Edition'
2. l.J.Nagrath & D.P. Kothari, Electric Machines, 3le,Tata McGraw Hill, New Delhi.

References:
I . M.C. Say, Performance & design of AC machines, CBS publishers & distributors, Delhi,

3rd edition
Z. A.E. Clayton & N.N. Nancock, The Performance & design of DC machines CBS

publications & distributors, Delhi, 3rd edition

3. p.S. Bhimbra, Generalized theory of Electrical Machines, Khanna publishers, Delhi,

4. Ashfaq Husain, Electric Machines, DhanpatRai, New Delhi'

5. Syed A. Nasar, Electric Machines & Power Systems, Volume I , Tata McGraw Hill, New

Delhi
6, E. Fitzerald, C. Kingsley & S.D. Umans , E,lectric Machinery Tata McGraw Hill ,New

Delhi .5 edition.
7. Stephen J Chapman, Electric Machinery Fundamentals, McGraw-Hill
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List of Experiments: Experinrents can cover any of the above topics, following is a suggestive

I ist:
l. To obtain open circuit characteristics of self excited DC shunt generator and to find its

critical resistance.
2. Speed control of D.C. shunt motor by Field current control rnethod & plot the curve for

speed verses field cLlrrent.

3. Speed control of D.C. shunt motor by Armature voltage control method & plot the curve

for speed verses armature voltage.
4. To perform Swinburne's test on a DC shunt machine and to calculate efficiency at full

load.

5. To perform Hopkinson's test on a DC shunt machine and to calculate full load efficiency

(a) when running as motor and (b) when running as generator.

6. Draw & verify open circuit characteristics of 3-O synchronous generator.

7. Draw & verify short circuit characteristics of 3-O synchronous generator.

8. Draw & verify external load characteristics of 3-@ synchronous generator.

9. Calculate Xa & Xo parameter of synchronous machine by slip test'

l0.Synchronization of a three-phase alternator with the infinite bus and control load sharing.

I 1. Draw & verify 'V' curve of 3-@ synchronous motor.
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