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Section (A)
1.  Fundamentals
1.1 Concept of resistance, inductance, capacitance and their role in electric circuits
1.2 Series and parallel connection of resistance, inductance and capacitance
1.3 Ohm’s law and Kirchhoff’s law
1.4 Concept of Super Position Theorem, Thevenin’s theorem and Norton's theorem
1.5  Alternating current fundamentals: Faraday’s laws of electromagnetic induction,
generation of alternating voltages and currents and their equations and
waveforms, amplitude, frequency, phase, phase difference, average and rms
values, AC through resistance, inductance, capacitance and through their
combinations, single phase and three phase AC systems, Current through 3-ph
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impedance, three phase rotating phasor, Star and Delta connection of Three
phase windings
1.6 Heating effect of electric current
1.7 General norms of system voltage regulation and frequency regulation

2.  Electric Machines

2.1  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  DC generator: Introduction and Principle of operation, Constructional details,
types, losses and efficiency, Parallel operation of DC generators

2.3  DC motors: Principle of operation of DC Motor- types, Torque, Losses and
efficiency, speed control, speed-torque characteristics

2.4  Three phase AC motor: Construction, Principle of operation, torque speed
characteristics, stand still and running condition, method of starting

2.5  Single phase AC motor: Introduction and types of single phase AC Motor
(Motors and their characteristics for their service - Domestic use)

2.6 Synchronous generator: Introduction, Types, Constructional details and
principle of operation of Synchronous Generator (Alternator) and Synchronous
Motor, Parallel Operation and Synchronizing of Alternator

3. Electrical Measurement
3.1  Fundamentals and working of current, voltage, power, frequency, power factor
and energy meter
3.2 Fundamentals, working principle and application of Current Transformer &
Potential Transformer

4.  Basic Power Electronics
4.1  Characteristics of power diode, power transistor and thyristor
4.2  Principle and purpose of rectifier, filter circuits and inverters
4.3  AC voltage controller and its application

Section (B)
5. Control and Protection
5.1  Fuse, Magnetic contactors, Isolators, MCB, MCCBs
5.2  Electromagnetic and Static Relays, Over Current Relay, Impedance Relay
5.3  Circuit Breakers: ACB, OCB and RCB; construction, operating principles
5.4  Over voltage protection: Neutral earthling, Body earthling, Lightning protection
5.5  Working principle of over current, earth fault and under voltage relays and their
importance for protection of the system
5.6 Instrument transformers and their role in system protection

6.  Distribution and Consumer Services

6.1  Primary distribution system: Radial system, ring main system and
interconnected network system

6.2  Secondary distribution system: Three phase four wire distribution, single phase
two wire distribution

6.3  Voltage regulation

6.4  Selection of supports and conductors in secondary distribution system

6.5  Earthing of electrical system and equipment

6.6  Consumer supply connection
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Consumer supply energy meters: Construction and principle of operation,
creeping errors and their compensation, testing of energy meters

7. Utilization of Electrical Energy

7.1

7.2

7.3

7.4

7.5

Basics: General concept of load factor, maximum demand, diversity factor,
system and line losses, power factor corrections

[llumination: Principles of lllumination (Primary and Secondary Illumination,
street lighting), selection of lighting bulbs

Industrial electrification: general understanding, conductor selection, wiring,
switching arrangement, distribution panel, determination of quantity
requirement, and cost estimate of industrial electrification

Battery: working feature, life cycle and efficiency of batteries (lead acid,
Lithium ion, Nickel cadmium)

Electric vehicles

8.  Occupational safety and health

8.1
8.2
8.3

8.4
8.5
8.6

Importance occupational safety and health

Safety rules, regulation, and procedures

Performance Test of Electrical Safety devices, Gloves, Safety belts, Safety
book, Safety Glasses, Pliers and Tester, etc.

Safety tools and devices for protecting against electrical hazards

First aid in electric shock, primary treatment on fuel exposure

Fire hazards and firefighting techniques
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9. Motor @T Star/Delta Connection 9 T3 |

2. Power Connection I Push button, switch, thermal over load relay #T Connection T+
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