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Chapter Lect no. Topic
Covered
Section-A 1 Magnetic fields and magnetic circuits
2 Review of magnetic circuits - MMF, flux, reluctance
3 review of Ampere Law and Biot Savart Law
4 Visualization of magnetic fields produced by a bar magnet
5 a current carrying coil - through air and through a combination of iron and air.
6 Influence of highly permeable materials on the magnetic flux lines.
7 Electromagnetic force and torque.
8 B-H curve of magnetic materials
9 flux-linkage vs current characteristic of magnetic circuits,
10 linear and nonlinear magnetic circuits;
11 energy stored in the magnetic circuit;
12 force as a partial derivative of stored energy with respect to position
of a moving element
13 Torque as a partial derivative of stored energy with respect to
angular position of a rotating element.
14 Examples - galvanometer coil, relay
contact, lifting magnet,
15 rotating element with eccentricity or saliency
16 Basic construction of a DC machine, magnetic structure




17 stator yoke, stator poles, pole-faces or shoes, air gap and armature core,

Section-B 18 visualization of magnetic field produced by the field winding
excitation with armature winding open

19 air gap flux density distribution,
flux per pole, induced EMF in an armature coil

20 Armature winding and commutation - Elementary armature coil and commutator,
21 wave windings, construction of commutator, linear commutation
22 Derivation of back EMF equation
23 armature MMF wave, derivation of torque equation
24 armature reaction, air gap flux density distribution with armature reaction
25 Types of field excitations - separately excited, shunt and series.

Section-C 26 Open circuit characteristic of separately excited DC generator,
27 back EMF with armature reaction, voltage build-up in a shunt generator
28 critical field resistance and critical speed. V-I characteristics
29 torque-speed characteristics of separately excited, shunt and series motors
30 Speed control through armature voltage.

Losses, load testing and back-to-back testing of DC machines

31 Principle, construction and operation of single-phase transformers,
equivalent circuit,

32 phasor diagram, voltage regulation, losses and
efficiency Testing - open circuit and short circuit tests

33 polarity test, back-to-back test, separation of hysteresis and eddy current losses
34 Three-phase transformer - construction, types of connection and their comparativ
35 Parallel operation of single-phase and

three-phase transformers

36 Autotransformers - construction, principle,
applications and comparison with two winding transformer




Section-D: 37 Magnetizing current, effect of nonlinear B-H curve of magnetic core material.
38 harmonics in magnetization current.
39 Phase conversion -Scott connection, three-phase to six-phase conversion
40 Tap-changing transformers - No-load and on-load tap-changing of transformers
41 Three-winding transformers. Cooling of transformers.
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MEASUREMENT AND INSTRUMENTATION

Work Load per week in hours:

PCC-EE-210G

15 weeks

Lectures- 03, Practical-02

Week Week Lecture Topic (Including Assignment/Test)
day
1 1 UNITS STANDARDS & ERRORS: S.1.
units,
2 Absolute standards (International, Primary,
Secondary & Working Standards), True
Value, Errors (Gross, Systematic, Random
3 Static Characteristics of Instruments
(Accuracy, Precision, Sensitivity, Resolution
& threshold). Generalized Instrument (Block
diagram)
2 4 Three forces in Electromechanical indicating
instrument
5 Comparison between gravity & spring
controls; Comparison of damping methods &
their suitability
6 Bearing supports, pivot-less supports (Simple
& taut-band), Scale information, Instrument
cases
3 7 Electronic Devices: Block diagram and study
of various stages of CRO, Block diagram and
working of function generator.
8 Transducers: Classification and types: R, L,
C
9 Basic schemes for the measurement of
displacement, velocity
4 10 Basic schemes for the measurement of strain,
pressure
11 level & temperature.
12 Revision Unit 1
5 13 MEASURING SYSTEM
FUNDAMENTALS: Classification of |
struments (Absolute instrument)
14 Secondary Instruments; Indicating,
Recording & Integrating
15 Classification of instruments Based on
Principle of operation
6 16 Study of measuring instruments of PMMC
types, Electrodynamic Type




17 Study of measuring instruments of Moving
iron type, Induction type as Ammeter &
Voltmeter (Both on AC & DC).

18 Revision PMMC type

7 19 Hot wire type instruments

20 Electrostatic type Instruments

21 Multimeter, Q-meters.

8 22 Q-meters.

23 Revision Unit-II

24 Test

9 25 WATTMETERS : Introduction

26 Construction, operating principle,

27 Torque equation, Shape of scale, Errors,

Advantages & Disadvantages of
Electrodynamic type wattmeter

10 28 Torque equation, Shape of scale, Errors,
Advantages & Disadvantages of induction
wattmeter

29 Single phase induction type Energy meter,

30 Compensation & creep in energy meter.

11 31 POWER FACTOR & FREQUENCY
METERS: Construction, operation,
principle

32 Torque equation, advantages &
disadvantages and errors of Single phase
power factor meters Electrodynamic types

33 Torque equation, advantages &
disadvantages and errors of Single phase
power factor meters Moving Iron types)

12 34 Frequency meters (Electrical Resonance

Type, Ferrodynamic Type &
Electrodynamic types

35 Electrodynamic & Induction type
Wattmeters. Single phase induction type
Energy meter, Compensation & creep in
energy meter.

36 Test

13 37 Limitations of Wheatstone bridgeKelvin’s

double bridge method, Difficulties in high
resistance measurements

38 Measurement of high resistance by direct
deflection

39 loss of charge method, Megohm bridge &
Meggar

14 40 A.C. BRIDGES: General balance equation

of AC bridges.

41 Circuit diagram, phasor diagram,
advantages & disadvantages and
applications of Maxwell’s Inductance
Bridge

42 Maxwell’s inductance-capacitance

15 43 Hays Bridge, Anderson Bridge,




44

Owens Bridge, De-Sauty’s Bridge,Schering
& Weins bridges, Shielding & earthing.

45

Test




L esson Plan of the 3" semester for session 2024-25
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Scheme and Credit L T P Credits
3 02 04 4+1

Marks Class Exam Practical Total
25 75 25+ 25 150

Discipline/ Semester

Electrical Eng. / 3"

SECTION - A NETWORK THEOREMS (AC CIRCUITS)
week Lec No. Topics covered
1 Basics of KVL & KCI, mesh and node analysis
1 2 Superposition theorem
3 Thevnin,s theorem
4 Norton’s theorem
2 5 Numerical on above theorems
6 Maximum power transfer theorem
3 7 Reciprocity thorem
8 Compensation theorem
9 Numerical on above theorems
4 10 Analysis with dependent voltage and current source
11 Concept of duality and dual networks




12 Problem class
SECTION- B SOLUTION OF FIRST AND SECOND ORDER NETWORKS(AC & DC
CIRCUITS)
13 Solution of first order differential equations for Series and
. parallel R-L, R-C, R-L-C circuits,
14 Solution of second order differential equations for Series and
parallel R-L, R-C, R-L-C circuits,
15 Numerical on covered topics
16 Initial and final conditions in network elements, forced and
6 free response
17 Time constants, steady state and transient state response.
18 Problem class / class test
SECTION - C SINUSOIDAL STEADY STATE ANALYSIS
19 Hurwitz polynomial
7 20 Positive real function
21 Properties of real immittance functions Synthesis of LC
driving point immittances
22 Synthesis of LC driving point immittances
8 23 Synthesis of RC driving point immittances
24 Synthesis of RC impedances or RL admittances
25 properties of RL impedances and RC admittances
9 26 Three-phase circuits.
27 Mutual coupled circuits, Dot Convention in coupled circuits
28 Class test
SECTION -D ELECTRICAL CIRCUIT ANALYSIS USING LAPLACE TRANSFORM
29 Analysis of electrical circuits using Laplace Transform for
standard inputs
10
30 Convolution integral, inverse laplace transform
31 Transfer function representation

32

Poles and zeros of a function




11

TWO PORT NETWORK AND NETWORK FUNCTION

33 Two port networks
11 34 Relationship of two port variables
12 35 Impedance and admittance parameters
36 Hybrid parameters
37 Transmission parameters
13 38 Interconnection of two port networks
39 Synthesis of Y21 and Z21
40 Graph theory
41 Problem class
14 42 Class test
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