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1.  Basic Electrical Engineering

1.1 Electrical Circuits :

Definition, unit, explanation and applications of Ohm's Law and Kirchhoff's
Law; connection of resistors in series, parallel and mixed combination

1.2 Electromagnetism and Electrostatics :

Definition and formation of hysteretic loop, force on a current carrying conductor
placed in magnetic field, self-inductance, factors affecting the inductance of coil,
capacitor, factors affecting the capacitance of capacitor, Time Constant (T=RC)

1.3 A.C. Circuit Fundamentals
Comparison between A.C. & D.C. voltage and current; generation of AC emf;
frequency, angular velocity, phase and phase difference; AC circuit with R. L.
C.; use of J-operator in circuit analysis
Fundamental principles of Star and Delta connection of three phase Windings;
Effect of unbalanced load in three phase system; voltage drop; principles and
applications of Super Position Theorem, Thevenis's theorem and Norton's
theorem

2. Electrical Machines

2.1 Principles of Transformer
Operating principle, connecting load, No-load operation, reactance, losses and
efficiency, cooling, parallel operation of single phase and three phase
transformer, tap changing, noises and temperature rise

2.2 D.C. Generator
Introduction and principle of operation, constructional details, types, losses and
efficiency, parallel operation of D.C. generators

2.3 D.C. Motor
Operating principle, types, torque, losses and efficiency, speed control, speed-
torque characteristics

2.4 Introduction and types of single phase A.C. Motor (Motors and their
characteristics for particular service - domestic use.)

2.5 Introduction, types, constructional details and principle of operation of
Synchronous Generator (Alternator) and Synchronous Motor, Parallel operation
and Synchronizing of Alternator

2.6 Three phase induction motor: Construction, principle of operation, torque speed
characteristics, stand still and running condition, method of starting

3. Measuring Instruments

3.1 Principle of operation, connection diagram of ammeter, voltmeter, power factor
meter, frequency meter, megger, multimeter (tong-tester), earth-tester, high
tension and low tension energy meters - single phase energy meter, three phase
energy meter, maximum demand meter, electronic meter

3.2 Instrument Transformers: Operating principle, characteristics, construction
features of Current Transformer and Potential Transformer and their application

4.  Generation of Electrical Energy
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Types of generating plants, Diesel and Hydro (Working principle, equipments, Bus
bars and Reactors, Automatic Voltage Regulator)
Transmission Lines, Distribution Lines and Sub-stations

5.1

5.2

5.3
5.4
5.5

Introduction - overhead lines and underground cables, types of cables, selection
of cables and selection criteria, mechanical and electrical design of overhead
lines, Sag, Tension, Earthling, Corona, Skin effect, connection schemes of
distribution system

Lay out concept of sub-stations and power-stations (Cabling, auxiliary plants-
such as batteries etc., fire protection and grounding system)

Importance of communication in power system

Primary distribution system: Radial, parallel and network system of distribution
Secondary distribution system: Three phase four wire distribution, single phase
two wire distribution, voltage regulation

Principles of Hlumination (Primary and Secondary illumination, street lighting)
Laws of illumination, radiant efficiency, design of lighting schemes, different types of
lamps and comparison between filament lamps and fluorescent lamps

Switchgear and Protection Systems

7.1

7.2
7.3

7.4
7.5

Principle of over current, earth faulth, voltage protector and single phase
preventor fuses, MCCB ,MCB, ELCB, isolators, contactors and relays

Circuit Breakers - classification, construction operating principle

Objective of earthling of  power system, causes of over voltages and its
protection, neutral earthling, body earthling

Lightning Arrestors - types, ratings, characteristics, applications and locations
Concept of Panel Board and Distribution Board

Operation, Maintenance and Safety

8.1

8.2

Concept of active and reactive energy, power factor (cause & effect of low P.F.
and method of improvement), load factor, maximum demand, diversity factor,
system and line losses, frequency and voltage regulation, preventive maintenance
of transformer, generator, switchgear, motor, panel board

Electrical Safety: safety and precaution, safety rules and regulation, safety tools
and devices, earthling for safety; safety from chemicals and fires, fire fighting
system

Basics of Electronics

Characteristics of diode, transistor and thyristor, Rectifier and filter, inverter, speed
control of DC and AC motor by using thyristor.

Estimating and Costing: Principles of cost estimate for electrical system
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12. 3

a.

b.

Knowledge on writing correct English sentence, letter, and report according to

English grammar based on the following syntactic functions:

Parts of Speech:

* Noun

* Pronoun

» Adjective

» Determiners: articles, demonstratives, possessive determiners, cardinal numerals,
quantifiers, distributive determiners and interrogative determiners

* Verb

+ Adverb

* Preposition

+ Conjunction and

* Interjection

Infinitive and gerund phrases, reported speech and tenses

13. UTRAT: TATAT ATITHT TET & A58, ATFAET T ATFT A@FaT ATN AELTF T g
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Question: Control one lamp from two locations in wiring system.
(Materials Given: PVC copper wire, two way switch — 2 nos., lamp set with
holder, DB)

(i)  Connection diagram of circuit

5 4 3 2 1

(i)  Choice of Tools & material for wiring circuit

5 4 3 2 1

(itf)  Checking of circuit

5 4 3 2 1

(iv) Work completed or not

10 8 6 4 2
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