
Directorate General of Training (DGT) under the Ministry of Skill Development & Entrepreneurship, being the apex 
organization for development and coordination of vocational training at the national level, undertakes steps from time to 
time to improve its various aspects in line with changing market and industry requirements. As per normal practice 
followed by DGT, the curriculum is kept updated through necessary changes / modifications from time to time, and so 
has been the case with the trade Electrician also, of which Version 3.0 has been released and brought into force.

In keeping these latest changes, this 3-in-1 volume has been updated to be fully in line with the latest curriculum 
of Electrician trade (NSQF Level-4). It contains complete and comprehensive well illustrated theory matter in 
Modular pattern (fully according to the latest prescribed syllabus). New topics/Module viz. EHS Policy, Recycling, 
IP Rating, Electrical Safety, Cable Gland, Analog and Digital Timer, Impulse Relay, and Dusk and Dawn 
Switch and Automatic Meter Reading, etc. and EV Scenario in India have been incorporated in this new revised 
edition as per new additions in the latest syllabus. 

A rich collection of multiple choice questions on All India Trade Test pattern with Latest exam paper questions 
have been incorporated in the Latest edition for benefit of trainees.
A set of 12 model papers (6 each for first and second year) inclusive of all Multiple-Choice Questions given in three 
Sample Papers of Bharat Skills on All India Trade Test (CBT) Pattern.

To help trainees take A.I.T.T. still more confidently, they can draw benefit absolutely free of cost, of 50+ hours’ video
solutions (with explanation) of all MCQs given in this book – a novel and unique feature provided with this edition.

It is firmly believed that this 3-in-1 volume viz.,
1. Trade Theory 2. Large numbers of MCQs

– Authors

Smt. Gonella Venkata Lakshmi Shri. Gonella Suryanarayana Murthy

(22-08-1930 to 08-12-2011) (1916–1960)

Noble, Kind, Broad-minded, Large-hearted, He sacrificed his life for uplifting of school
Symbol of sacrifice students providing financial assistance,

who, besides up-bring her own children in hard food and clothes, besides giving free
conditions and despite being widowed at early stage of coaching to vocational trainees.

her life, helped many poor, economically backward,
with food, clothes, school fees, irrespective of cast and religion.

(G.V. Ramana Murthy)

3. 12 Model Papers (Solved) inclusive of all Multiple-Choice Questions given in three Sample Papers of
Bharat Skills for Annual A.I.T.T. Exam (CBT)

will be of great help to trainees to learn and understand theory subject of Electrician trade and also equip them to
confidently face All Indian Trade Test. We welcome suggestions from our esteemed readers that would help us make
further improvements in subsequent editions.



NSQF (Level-4) Latest Competency based Curriculum for Electrician (2400 Hours Syllabus) ...................................... (ix–xii)

Module Pages
1. SAFETY PRACTICE AND HAND TOOLS .....................3–27

Occupational Hazards, Safety and Health: Safety, Main
causes of Accidents, Causes of Health Hazards, Health of
Workers, Safety Precautions, Safety Precautions in case
of Fire or while Working on an Electric Pole, Personal
Protective Equipment (PPE), Fire Hazards, Electric Shock,
Environment, Health, and Safety (EHS) Policy, Common
Electrical Workshop Hazards, Responsibilities Under an EHS
System,  Safety Signs, Removal from Electric Shock, Methods
of Artificial Respiration, New Methods of Artificial Respiration,
Causes of Fire due to Electricity and its Extinguishing
Methods, Types of Fire Extinguishers, Hand Tools of an
Electrician and their Care, Chipping, Care and Maintenance
of Tools, Identification and Specifications of Bolts, Nuts and
Screws, Concepts of Standards and Advantages, Signs and
Symbols.
National Electrical Code 2011: Section 1. Scope Of The
National Electrical Code, Section 2. Definitions, Section 3
Graphical Symbols For Diagrams, Letter Symbols And
Signs, Section 4 Guide For Preparation of Diagrams, Charts,
Tables And Marking.
 Multiple Choice Questions  Key 23–27

2. BASIC WORKSHOP PRACTICE (ALLIED TRADES) ...........
..................................................................................28–53
Cutting Tools and Fasteners: Drilling, Hand taps, Gauges,
Limit Gauges and Fixed Gauges, Different Types of Threads,
Fasteners, Riveting, Riveting by Hand, Shapes of Rivet
Heads, Riveted Joints, Spacing of Rivets, Hand Drilling
Machines.
Carpentry: Safety Precautions, Carpentry Tools, Types of
Nails and Wood Screws, Screwdrivers used in Woodwork.
Sheet Metal Work: Laying Out, Metals used in Sheet Metal
Work, Snip, Mallet, Steel Square, Scratch awl and scriber,
Compasses, Divider, Trammel, Punches, Pliers, Bench
plate, Hand groover, Stakes, Mandrels, Folding bar, 'C'
clamp, Angle steel, Lever shear, Circle cutting machine,
Forming machine, Bending machine, Nibbling machine,
Seams, Hems, Notches, Common sheet metal operations,
Allowance  for joints/seams, Developments, Safety in Sheet
Metal Shop.
 Multiple Choice Questions  Key 48–53

3. WIRES, JOINTS AND SOLDERING .............................54–73
Conductors, Insulators and Semi-conductors, Use of
Conductors in Wires, Use of Wire Gauge, Insulators,
Properties of Good Insulators, Classification of Insulators,
Use of Insulators in Domestic Electrical Wiring, Classification
of Cables according to the Insulator used, Grading of
Conducting Wires, Terminology of Important Terms,
Underground Cables, Aim of Soldering, Metals used for
Making the Solders, Flux, its Types and Uses, Different
Methods of Soft Soldering, Soldering of the Aluminium
Joints, Precautions in Soldering, Brazing, Joint in an Electrical
Conductor, Jointing of Conductors, Essential Features of
Good Joints, Jointing of underground Cables, Insulating
Materials, Properties of Insulating Materials, Classification

of Insulating Materials, Gaseous Insulating Materials, Solid
Insulating Materials, Liquid Insulating Materials, Insulators
Classified According to their Safe Maximum Working
Temperature, Testing of Transformer Oil, Synthetic Insulating
Oils, Miscellaneous Insulating Oils.
Assignment/Test—Solved
 Multiple Choice Questions  Key 70–73

4. BASIC ELECTRICAL PRACTICE ............................74–105
Fundamentals of Electricity: Matter, Molecule, Atom and
Atomic Structure, Electron Theory, Effects of Electric Current,
AC and DC Voltage, IP Rating, Electrical Safety DO'S and
Don'ts, and Cable Glands, IP Rating, Electrical Safety DO'S
and Don'ts, Cable Glands,Cable Gland Installation Checklist,
Concept of Electrical Terms, Electric Circuit and its Types,
Ohm’s Law and its Applications, Resistance Laws, Specific
Resistance, Specific Conductivity and Temperature
Coefficient of Resistance, Series and Parallel Connections
of Resistors, Use of Voltmeter and Ammeter, Verification of
Ohm’s Law, Kirchhoff’s Laws, Precautionary Measures while
Solving Networks using Kirchhoff's Laws, Wheatstone Bridge,
Post Office Box, Comparison and Advantages of D.C. and
A.C. Systems.
Resistors: Introduction, Carbon Resistors, Characteristics
of Carbon Resistors, Colour Code, Tolerance, Power Rating,
Stability, Reliability, Wire Wound Resistors, Characteristics
of Wire Wound Resistors, Potentiometer, Special Types of
Resistors, Coding of Resistor Values, Specification of
Resistors.
Resistor Colour Codes: Introduction, Colour Code and
Tolerance Code, How to Find Colour Codes of The
Resistances
 Multiple Choice Questions  Key 100–105

5. CAPACITORS, MAGNETISM AND
ELECTROMAGNETISM .........................................106–123

Capacitors: Capacitor and its Principle, Capacitance, Types
of Capacitors and their Uses, Electrical Uses of Capacitors,
Capacitors connected in Series, Capacitors connected in
Parallel, Examples.
Magnetism and Electromagnetism: Magnetism,
Molecular Theory of Magnetism and Properties of a Magnet,
Types of Magnets, Magnetising Methods and Shapes of
Magnets, Some Important Definitions, Magnetic Materials,
Care and Maintenance of Magnets, Hysteresis and
Hysteresis Loss, Temporary Magnet, Principle and Uses,
Determination of the Direction of Magnetic flux
 Multiple Choice Questions  Key 120–123

6. A.C. CIRCUITS ......................................................124–150
Introduction, Purely Resistive Circuit, Purely Inductive Circuit,
Purely capacitive circuit, Q Factor of a coil, Resistance and
inductance connected in series Impedance Triangle and
Power Factor, Power Consumed by the Circuit, True Power,
Apparent Power, Reactive Power and Power Factor, Resistance
and capacitance connected in series, resistance inductance
and capacitance connected in series, A.C. parallel Circuts,
Admittance Method for Solving A.C. Parallel Circuits,
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Comparison of Impedance and Admittance Triangles, How
to Solve A.C. Parallel Circuits using Admittance Method,
Power Factor, Effects of Low Power Factor, Necessity of
Improving Power Factor, Methods of Improving the Power
Factor, Polyphase Circuits, Star connection, Delta
Connection, difference in star and delta connections,
Advantages of Three Phase Over Single Phase Supply,
Harmonics, Resultant Shape of Complex Wave Forms,
Differences between Iinear and Non-linear Load, How
Variable Frequency Drives Cause Harmonics, Effects and
Negative Consequences.
 Multiple Choice Questions  Key 145–150

7. CELLS AND BATTERIES ..................................... 151–173
Chemical Effect of Electric Current, Electrolysis, Electrolyte,
Electrode, Ions, Voltameter, Faraday’s Laws of Electrolysis,
Verification of Faraday’s Laws, Battery Charging, Battery
Charger, Charged and Discharged Conditions of a Battery,
Solar Cell, Applications of Electrolysis, Primary Cell, its
Principle and Properties, Defects of a Primary Cell and their
Remedies, Lachlanche Cell, its Defects and their Remedies,
Daniel Cell, Dry Cell, Internal Resistance of a Cell,
Difference between E.M.F. and P.D., Grouping of Cells,
Difference between Primary and Secondary Cells,
Secondary Cell, Types of Secondary Cells, Chemical
Changes during Charging and Discharging, Indications of
Charged and Discharged Conditions, Preparation of
Electrolyte, Specific Gravity, Ampere-Hour Capacity of a
Cell, High-rate Discharge Tester, Trickle Charging of a
Battery, Identification of Battery Terminals, Precautions to
be Observed while using Batteries, Maintenance of
Batteries, Methods of Charging a Battery, Advantages and
Disadvantages of Lead Acid Batteries, Defects of Lead-
acid Batteries, their Causes and Remedies, Alakaline Cells,
Advantages and Disadvantages of Nickel-Iron Cell,
Comparison of Lead-Acid and Nickel-Iron Cell.
 Multiple Choice Questions  Key 168–173

8. BASIC WIRING PRACTICE .................................. 174–209
Electrical Accessories: Electrical Accessories and their
Uses, Switches and their Types, Lamp Holders and their
Types, Ceiling Rose, Pin Plug, Socket and Adopter, Fuse
Cut-outs and their Types, Introduction to Analogue and Digital
Timers, Impulse Relays, Dusk and Dawn Switches,
Precautions for using Alumininum Cables, Difference
between Insulated Wires and Cables, Measurement of Wires,
Types of Wires, Types of Cables, Fire Alarm.
Domestic and Industrial Wiring: Megger, Selection of the
Wiring System, Material Required for Wiring,  Preparation
for Wiring, Methods of Wiring, Domestic Wiring Methods,
Advantages, Disadvantages, Uses and Precautions
Regarding Various Domestic Wirings, I.E. or I.S. Rules
Regarding WirinG, Tests for Wiring as per I.E. Rules before
Supplying Mains, General Faults of Electrical Installations,
Wattage of Lamp for Various Uses, Location of Lamp Points,
Some solved examples.
 Multiple Choice Questions  Key 200–209

9. EARTHING AND WIRING INSTALLATION ............ 210–227
Earthing: Earthing and its Purpose, Effects of Electric Current
on Human Body, Definitions, Earthing Grid and Earthing
Faults, Resistance of Earth Electrode, Common Methods of
Earthing, Method of Good Earthing for a Sub-station, Method
of Reducing Earth Resistance, Reasons of Earthing a Neutral
Point in 3-phase A.C. System, Measurement of Earth

Resistance, I.S.I. Specifications Regarding Earthing, Indian
Electricity Rules, Earth Leakage Relay.
Estimation and Costing: Estimation, Determination of Load
of An Installation, Determination of Ratings of Main Switch,
Distribution Board and Size of Conductor, Examples.
 Multiple Choice Questions  Key 225–227

10. ILLUMINATION, SOURCE OF LIGHT AND
DECORATION LIGHTING ..................................... 228–254
Illumination: Introduction, Terms used in Illumination, Laws
of Illumination, Illumination at any Point on the Plane
Surface.
Sources of Light: Introduction, Types of Artificial Sources
of Light, Carbon Filament Lamp, Metal Filament Lamp, Special
Type Lamps, Gas Discharge Lamps, Sodium Vapour Lamps,
Mercury Vapour Lamp, Fluorescent Tube, Choke and Starter
of Fluorescent Tube, Different Tube Connections, Advantages
of Mercury Lamps, Faults in Fluorescent Tube and their
Remedies, Arc Lamp, Neon Tubes (Neon Sign Lamps),
Insolation, Solar lamp, Comparison between Tungsten
Filament Lamps and Fluorescent Tubes, Comparison between
Sodium Vapour Lamp and Mercury Vapour Lamp,
Comparision between Neon Sign lamp and Fluorescent Lamp.
Decoration Lighting: 6-volts Lamps, 9-volts Lamps,
Flasher In the Series Lamp Circuit, Drum Switches with
Decoration Lighting, Fault finding Techniques in Decoration
Lighting, Types of Lighting Schemes, Design of Lighting
Schemes, Methods of Lighting Calculations.
 Multiple Choice Questions  Key 250–254

11. MEASURING INSTRUMENTS .............................. 255–284
Classification of Measuring Instruments, Forces Acting in
an Instrument, Permanent Magnet Moving Coil Instrument,
extension of instrument range, Connected Formulae,
Moving Iron Instrument, Comparison between M.C. and
M.I. Instruments, Electro-dynamic Instrument
(Dynamometer), Dynamometer as Wattmeter, Electro-
thermal Instruments, Electro Induction Instrument (Induction
Type Wattmeter), Energy Meters, Single Phase Energy
Meter, Three-Phase Three-Wire Energy Meter, Three-
Phase Four-Wire Energy Meter, Automatic Meter Reading
(AMR), Advanced Metering Infrastructure (AMI), Concept of
Prosumer and Distributed Generation, Ohm Meter, Multi
meter, types of multimeters, analog Multimeter, DVM (Digital
Voltmeter), DMM (Digital Multi Meter), Vacuum Tube Volt
Meter or V.T.V.M., Comparison of Analogue and Digital Type
Multimeters, Safety Precautions while using Multimeter,
Trivector Meter, Digital energy meter, Wheatstone Bridge,
Post Office Box, Power Factor Meter, Frequency Meter, Phase
sequence indicator, Maximum Demand Indicator.
 Multiple Choice Questions  Key 278–284

12. DOMESTIC APPLIANCES ................................... 285–297
Introduction, Electric Kettle, Immersion Rod, Electric Iron,
Hot Plate, Electric Stove, Electric Room Heater, Electric
Cooking Range, Water Heater, Washing Machine, Electric
Incubator, Electric Furnace, Sterilising Chest, Bottling Plant.
 Multiple Choice Questions  Key 295–297

13. TRANSFORMER .................................................. 298–321
Transformer and its Principle, Construction of Transformer,
Transformation Ratio, E.M.F. Equation of Transformer,
Laminated Cores and Cooling Systems, Transformer Losses,
Determination of Iron and Copper Losses, Transformer
Efficiency, Voltage Regulation of Transformer, Transformer
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on No Load, Transformer on Load, Types of Transformer,
Step-up and Step-down Transformer, Types of Transformers
according to the Magnetic Core, Difference between Core
Type and Shell Type Transformers, Single Phase and Three
Phase Transformers, Connections of Primary and Secondary
Windings of 3-Phase Transformers, Scott Connection,
Necessity and Methods of Cooling the  Transformers,
Construction of 3-Phase Transformer, Functions of Breather,

Conservator, Temperature Gauge, Explosion Vent, Buchholz
Relay, Auto Transformer, Instrument Transformer and its
Types, Power Transformer, Reasons for using Transformers
in the Distribution System, Transformer Rating, Outdoor and
Indoor Transformer, Reasons for Parallel Operation of the
Transformers.
 Multiple Choice Questions  Key 316–321

1. D.C. GENERATOR ................................................ 3–21
Generator and its Types, Working of an Alternator, Working
of Slip-ring and Commutator, Working of D.C. Generator,
Construction of D.C. Generator, E.M.F. Generated by a
Generator, Classification of D.C. Generators, Characteristics
of Series and Shunt  D.C. Generators, Characteristics of
Compound Generator, Armature Reaction, Commutation,
Methods of Obtaining Commutation without Causing
Sparking, Losses in D.C. Generators, Efficiency of a D.C.
Generator, Voltage Regulation in Generators, Uses of D.C.
Generators, Generator Troubles, Trouble shooting of D.C.
Generators.
 Multiple Choice Questions  Key 16–21

2. D.C. MOTOR ....................................................... 22–43
D.C. Motor and Electromagnetic Drag, Principle of D.C. Motor,
Classification of D.C. Motors, Applications of D.C. Motors,
Speed-torque and Load-torque  Characteristics of D.C. Motors,
Uses of Series and Shunt Motors on the basis of Speed-torque
Characteristics, Speed Control Processes of D.C. Motors,
Hand Starter of a D.C. Motor, Hand Starter of a D.C. Shunt
Motor (3-point Starter), Four Point Starter, Reversal of
Rotational Direction of D.C.  Motors, Losses in D.C. Motors,
Efficiency of a D.C. Motor, Safety Precautions for D.C. Motors,
Troubles of D.C. Motors, Selection of D.C. Motors, Faults in
D.C. Motors, their Causes and Remedies Trouble shooting
for D.C. Generators and D.C. Motors in general.
 Multiple Choice Questions  Key 39–43

3. THREE PHASE MOTOR AND WINDINGS ............. 44–77
Polyphase Induction Motors: Stator, Rotor, Types of three
phase Induction Motors, Torque of an Induction Motor,
Characteristic curves, Difference between Squirrel Cage
and Slip-ring Induction Motors, Types of 3-phase Induction
Motors and their Applications Methods of Starting of Squirrel
cage Induction Motors, Star-Delta Starting, Comparison of
S.C. Induction Motor Starters, Methods of Starting Slip Ring
Induction Motors, Causes of Common Faults of A.C. Motors,
Speed Control of Induction Motors, Cascade or
Concatenation Method of Speed Control.
Winding: Armature Winding and Types of Armature Cores,
Definition of the Terms used in Armature Winding, Materials
used in Armature Winding, Types of Armature Winding,
Progressive and Retrogressive Winding, Difference between
Simplex lap and Wave Winding, Necessary Conditions for
Lap Winding, Types of Lap Winding, Necessary Conditions
for Wave Winding, Types of Wave Winding, Multiple Winding,
Faults in D.C. Armatures and their Testing, Growler,
Varnishing, Definitions of the Terms used in A.C. Winding,
Reasons for making Angular Slots in A.C. Motor’s Stator,

Necessary Conditions for A.C. Winding, Rules Related to 3-
phase A.C. Stator Winding, Rewinding of Motor.
 Multiple Choice Questions  Key 71–77

4. SINGLE PHASE MOTORS ................................... 78–93
Single Phase Motor, Starting Methods of Single Phase Motor,
Types of Single Phase Motors, Split Phase induction motor,
Capacitor Induction Motor, Reversal of Rotational Direction
of Single Phase Motors, Characteristics of Split Phase and
Capacitor Motor, Shaded Pole Induction Type Motor,
Universal Motor, Single Phase Slip-ring Induction Motor,
Principle of Repulsion  Motors, Types of Repulsion Motors,
Selection of Single Phase Motor for Various Jobs, Types of
Single Phase Motors and their Applications, Types of Motors
used in Railway Traction, Fractional House Power (F.H.P.)
Motors, Braking System of Motor, Stepper Motor, Hysteresis
Motor, Reluctance Motor, Troubleshooting Chart for Single
Phase Induction Motors, Troubleshooting Chart for Universal
Motor.
 Multiple Choice Questions  Key 90–93

5. ALTERNATORS ................................................... 94–108
Alternator and its Types, Advantages of Polyphase Alternator,
Working Principle of Alternator, Construction of Alternator,
Why alternators are rated in kVA instead of kW?, Frequency
of Alternator, Electrical Degree, Pitch Factor and Distributed
Factor, Important terms, How to find out Distribution Factor,
E.M.F. Equation of an Alternator, Voltage Regulation of
Alternator, Phase Sequence, Load Characteristic of an
Alternator, General Testing of Alternator, Losses and
Efficiency, Synchronization of Two Alternators, Synchronizing
by Synchroscope, Shifting of Load after Synchronizing,
Automatic Voltage Regulator.
 Multiple Choice Questions  Key 105–108

6. SYNCHRONOUS MOTOR .................................... 109–117
Synchronous Motor, Construction and Working of Synchronous 
Motors, Effect of Load Variation on Synchronous Motor, Effect of 
Field Excitation Variation in Synchronous Motor, V-curves of 
Synchronous Motor, Damper Winding, Advnatages and 
disdvantages of synchronous motors, Methods of Starting 
Synchronous Motor, Construction and Working-Principle of Auto-
Synchronous Motor, Advantages of Synchronous Induction and 
Salient Pole Synchronous Motors, possible faults, causes and 
remedies in synchronous motors
 Multiple Choice Questions  Key 116–117

7. ELECTRONICS PRACTICE .................................. 118–157
Basic Electronics: Energy Levels of Atomic Structure,
Conductors, Insulators and Semiconductors Based on
Energy-levels Atomic Structure, Semi-Conductors, ‘P’ and

  Appendix : 1st Year Model Papers 1 to 6 with Bharat Skills MCQs (A.I.T.T. Exam (CBT) 
– NSQF Level – 4)  ... 322–341
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‘N’ Type Materials, P-N Junction, forward and reverse Biasing,
diode’s specifications, Filter components, Ripple Frequency
and ripple factor, Zener Diode, Varactor Diode, Tunnel Diode,
diode packages, Half-wave Rectifier, Full Wave Rectifier,
Comparison of Half-wave and Full-wave Rectifiers, Bridge
Rectifier, Filter Circuits According to Work, Battery Eliminator,
Filter Circuits According to Input Component, Thermal
Runway and Heat Sink.
Semi-Conductor Devices: Junction Diodes and
Transistors, Semi-conductor, Relative Advantages of Semi-
conductor Devices, Relative Disadvantages of Semi-
conductor Devices, Semi-conductor N and P, Constructional
Details and Connection to Battery, Transistor Contruction,
Equivalent Circuit, Transistor Characteristics, Alpha and
Beta Parameters, Common Emitter, Common Base &
Common Collector Configuration, Comparison of
Characteristics of Transistors in different Configuration,
Transistor as Amplifier, Hybrid Parameters, Bias
Stabilization of Transistors, I.C. (Integrated Circuit), Printed 
Circuit Diagram, Valve/Transistor Data, Special Semi-
conductor Devices, Zener Diode, Tunnel Diode, L.E.D.
(Light Emitting Diode), Varactor Diode, Photo Conductive 
Cell, Photo Voltaic Cell, Tetrode Transistor, UJT (Uni 
Junction Transistor), FET (Field Effect Transistor), Metal 
Oxide Field Effect Transistor or Mosfet, SCR (Silicon 
Controlled Rectifier), Silicon Controlled Rectifier, GTO (Gate 
Turn-Off) Switch, SCS (Silicon Controlled Switch), SBS 
(Static Bypass Switch), Triac, Diac, Thyratron tube, 
Thyristor, Advantages, Disadvantages, I.C. (Integrated 
Circuit), Classification of I.Cs, Construction of an I.C., 
Amplifier, Amplification, Classification  of Amplifiers, Class ‘a’, 
Class ‘B’, Class ‘AB’ and Class ‘C’ Amplifiers, Power Amplifier, 
IC Amplifier, Distortion, Feedback, Voltage Feedback and 
Current Feedback Circuits, Emitter Follower,  Inverter Type 
Power Supply, UPS (Uninterruptible Power Supply), CRO. 
Logic Gates: Boolean Algebra, Logic Gates, Summary of 
Logic Gates.
 Multiple Choice Questions  Key 148–157

8. CONTROL PANEL WIRING .................................. 158–160
Table 1, Table 2.
 Multiple Choice Questions  Key 160

9. ELECTRICAL DRIVES ......................................... 161–169
Shaft Drive, Types of Power Modulators (Controllers),
Comparision Between D.C. and A.C. Drives, D.C. Drives,
Drive Operation, Advantages and disadvantages of D.C.
Drive, Advantages of D.C. Drive, Disadvantages of D.C.
Drive, Variable Voltage Variable Frequency Drive (VVVFD),
Applications of A.C. Drives, Changing of Speed of A.C.
Motors by using A.C. Drive, Advantages and Disadvantages
of A.C. Drive, Installation of AC/DC Drives, Purpose of Drives,
Installation Precautions, Control Terminals,
Pre-Commissioning Checklist.
 Multiple Choice Questions  Key 166–169

10. CONVERTERS, RELAYS & VOLTAGE REGULATORS
AND INVERTERS/UPS ......................................... 170–191
Converter and Rectifier: Necessity of Conversion of A.C.
into D.C., Methods of Conversion of A.C. into D.C., Motor
Generator Set or M.G. Set, Motor Converter Set, Working
Principle of Rotary Converter, Armature Current Waveform of a
Rotary Converter, Voltage and Current Ratio Between A.C. and
D.C. in a Rotary Converter, Rectifier, Metal Rectifier, Electrolytic
Rectifier, Valve Rectifier (Hot Cathode Rectifier), Tunger Valve
Rectifier, Mercury Arc Rectifier, 3-Phase and 6-Phase Mercury
Arc Rectifiers, Comparison of M.G. set, Rotary Converter and

Rectifier, Silicon Controlled Rectifier (S.C.R.), Forward and
Reverse Characteristics of SCR, Convertors and Inverters.
Relays and Voltage Regulators: Relay, Various types of 
Relays, Causes of Relay Failures, Poles and Contacts, Electro-
magnetic Clutch, Single Phase Voltage Regulator, Discrete 
Transistor Votage Regulators, Series Voltage Regulators, Shunt 
Voltage Regulators, I.C. Voltage Regulators, Three Terminal I.C. 
Voltage Regulators, Protective Relays 
Voltage Stabilizer, Inverter & UPS and Solar Inverter: Voltage 
Stabilizer, Basic Block Diagram, Working of Voltage Stabilizer, 
Advantages of Voltage Stabilizer, Battery Charger, Block 
Diagram of Battery Charger, Working of Battery Charger, Types 
of Battery Charger, Applications of Battery Charger, Emergency 
Light, Block Diagram of Emergency Light, Working of 
Emergency Light, Applications of Emergency Light, Inverter 
Block Diagram of Inverter, Working of Inverter, Applications of 
Inverter, UPS (Uninterruptible Power Supply), Block Diagram of 
UPS, Working of UPS, Applications of UPS, Difference Between 
Inverter and UPS, Solar Inverter, Working of Solar Inverter, 
Advantages of Solar Inverter, Applications of Solar Inverter, 
Preventive Maintenance, Breakdown Maintenance, Common 
Faults, Safety Precautions.

 Multiple Choice Questions  Key 188–191

11. GENERATION OF ELECTRICAL ENERGY............. 192–205
Conventional and Non-Conventional Methods of Power
Generation, Spirces of Energy, Generating Stations, Hydro
Electric Power Station, Schematic Arrangement of
Hydroelectric Power Station, Selection of Sits for Hydro
Power Plant, Constituents of Hydro Electric Plant,
Classification of Hydro-Electric Power Plants, Nuclear
Power Station, Selection of Site for Nuclear Power Station,
Merits and Demerits of Nuclear Power Plants, Schematic
Arrangement of Nuclear Power Station, Power Rating of a
Nuclear Power Plant Reactor, Non-Conventional Methods
of Power Generation, Magneto Hydro Dynamic (MHD) Power
Generation, Solar Power Generation, Solar Collectors, Solar
Furnace, Solar Cell, Wind Energy, Geothermal Energy,
Biomass Energy, Tidal Power Generation, Important Terms
Related to Generating Plant.
 Multiple Choice Questions  Key 202–205

12. TRANSMISSION AND DISTRIBUTION ................. 206–233
Transmission and Distribution: Transmission, Relative
Merits and Demerits of Various Transmission Systems,
Distribution, Sub-station, Circuit Breakers, Advantages and
Disadvantages of Overhead Line, Types of Overhead Lines,
Materials used in Overhead Lines, Overhead Lines,
Guarding, Indian Electricity Rules Regarding Overhead
Line, Under-ground Cable, Classification of Under-ground
Cables, Contruction of Under-ground Cable, Types of
Underground Cables, PILCDTA Cable, Installation of
Underground Cable, Faults in Underground Cable, XLPE
Cables, Characteristics and advantages of XLPE, Useful
Tables, Smart Grid System, Meaning of Smart Grid, Main
Elements of Smart Grid, Smart Grid Challenges.
House Service Connections and Wiring Layout: Service
Line or Service Mains, Types of Service Mains,
Underground Service Mains, Overhead Service Mains,
Position of Main Board, Position of socket outlets and
switches, Height At Which The Lamps Must Be Hung,
Drawing Room, Dining Room, Bed Room lights, Kitchen Lights,
Bath Room lights, Stair case lights, Various circuit Diagrams,
Socket outlet controlled by one pole switch, Fault Finding and
Trouble shooting of Domestic Electrical Appliances, Over
Load Fault, Short Circuit Fault, Earth Fault.
 Multiple Choice Questions  Key 227–233
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13. CIRCUIT BREAKERS ........................................... 234–240
Operating Principle of Circuit Breakers, Classification of
Circuit Breakers, Oil Circuit Breaker (OCB), Air Blast Circuit
Breakers (ABCB), Air-Break Circuit Breaker (ACB), Miniature
Circuit Breakers (MCBs), Moulded Case Circuit Breaker
(MCCB), Earth Leakage Circuit Breaker (ELCB).
 Multiple Choice Questions  Key 238–240
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14. EV SCENARIO IN INDIA ....................................... 241–244
EV Charging, EV Charging Stations.
 Multiple Choice Questions  Key 244
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