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Basic electrical circuit

1.1
1.2
1.3

1.4
1.5
1.6

1.7
1.8

1.9

Electrical circuit, current, voltage, resistance and temperature dependence
Capacitance and inductance

EMF, potential difference, current and voltage sources, internal resistance and
insulation resistance

Ohm's law, Kirchoff's laws, current and voltage divider rule

Short circuit and open circuit, A/Y and Y/A transformation

DC circuit analysis: superposition, thevenin and maximum power transfer
theorems

AC circuit terminologies, generation of alternating EMF

AC powers, power factor its importance and correction, importance of reactive
power, average and RMS value

RLC series and parallel circuit analysis, resonance and quality factor

1.10 Three phase system and its advantages, star and delta connection

Electrical Machine

2.1

2.2

23

24

2.5

2.6

2.7

Transformer: Construction (core-type and shell-type) and working principle,
ideal and real transformer, EMF equation, losses in transformer, efficiency and
voltage regulation, no-load and load operation, testing of transformer,
autotransformer, parallel operation

Three phase transformer: advantages, distribution and power transformer,
construction and connection methods (A/Y, Y/Y, A/A), conditions for parallel
operation

DC Generator: construction, working principle, EMF equation, types and their
characteristics, commutation and armature reaction, efficiency, losses, no-load
characteristics.

DC Motor: working principle, back EMF and torque equation, types and their
characteristics, need of starter, direct on-line starting, three point starter, speed
control and Braking methods of dc motors, application and selection of DC
motors

Three phase induction motors: working principle and construction of three-
phase induction motor, equivalent circuit, slip, torque-speed characteristics,
losses and efficiency, necessity of a starter (direct on-line, star-delta starter and
autotransformer, slip ring starter), speed control of induction motors, working
principle of single phase induction motor, types of single phase induction motor
based on starting methods, applications of single-phase and three-phase
induction motors

Induction Generators: working principle, necessity of capacitor bank,
application of induction generators

Synchronous machines: construction and working principle of synchronous
generator, EMF equation, synchronization procedure and synchroscope, voltage
regulation, power equation and power angle characteristics, excitation system
for synchronous generator, working principle of synchronous motor, effect of
varying excitation current, application of synchronous motors.
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Basic of Generation, Transmission and Distribution

3.1
3.2
33
34
3.5
3.6
3.7

3.8

3.9

Generation of electrical energy

Types of power plants and their classification

Hydro power plant: layout and elements of hydro power plants, working
principle, classification, merits and demerits, turbine types

Diesel power plant: merits and demerits, components of diesel power plant

Solar power plant: solar cell and its types, effect of temperature and insolation
on solar cells, tubular and flat plate batteries, charge controllers, isolated PV
system and its functional block diagram

Substation: types of substation; their advantage and disadvantage, various
equipments of a substation and its typical layout

Supply System: comparison between AC and DC supply, advantages of three
phase transmission over single phase transmission

Transmission lines: Short and medium transmission line, medium transmission
line nominal m and T-model, main components of overhead line - conductors,
line supports; guys and stays, insulators, phase and danger plates, jumpers,
construction of underground cable, methods of laying underground cable,
selection of cables, conductor spacing, sag, tension, skin and corona effect
Distribution System: two-wire and three-phase four wire distribution, primary
and secondary distribution system, typical layouts, service mains, distributor,
feeder and its types

g (@) - (KO % AH)
(& T4 X Y S T R T X 90 Ah)

Electrical Measurements & Instruments

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Measuring instrument: permanent magnet moving coil instrument, moving iron
instrument, dynamometer type instrument, induction type instrument

Ammeter, volt meter, power factor meter, multi range ammeter and voltmeters
Resistance measurement: ohmmeter, wheat stone bridge, megger: construction,
operation and its application, continuity tester, measurement of earth resistance
and soil resistivity

Potentiometer: DC potentiometer - types and applications; AC potentiometer -
advantages and limitations and applications

Wattmeter, induction type watt meters, single phase power measurement
without wattmeter, polyphase wattmeter, energy meter, single phase induction
type energy meter, routine testing of energy meters

Power measurement in three phase circuit: three watt meter method and two
watt meter method.

Maximum demand meter: working principle and application, frequency meter:
working principle and application

Cathode ray oscilloscope: basic construction, operation, maintenance and
application

Utilization of Electrical Energy

5.1
52

53
54
5.5

5.6
5.7
5.8

Various terms used in illumination, laws of illumination
Types of lamps, construction and working principle of tungsten filament and
fluorescent lamp
Types of lighting schemes, factory and street lighting
Power factor, cause of low power factor and its correction
Air-conditioning system (summer and winter), types of air-conditioning system,
exhaust and pedestal fans, industrial fans, fan selection
Resistance and induction type of heating, DC and AC electric arc furnace
Tariff and its types, tariff system in Nepal
Load characteristics: base and peak load, load curve
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Switchgear and Protection

6.1

6.2
6.3

6.4

6.5

6.6
6.7

Fuse and fuse element materials, fusing current, time-current characteristics,
fuse types, drop-out fuse, HRC fuse its construction and application, MCB and
MCCB

Isolators and Contactors: construction, operation and application

Circuit Breaker: arc phenomena and extinction, restriking voltage, types of
circuit breaker, operating principle and construction of ACB, ABCB, OCB,
VCB and SFC circuit breaker, application and selection of circuit breakers
Grounding: its importance, equipment and system grounding, methods of neutral
grounding, earthing mat

Safe value of current through human body, step potential touch potential
Lightening arrestor and its characteristics, surge absorbers and its types

Relay and its type, construction and working principle of induction disc relay,
IDMT relay and BuchholZ's relay, over-current and distance relay, application of
different relays, differential protection

Electrical Installation and Wiring

7.1
7.2

7.3

7.4

7.5
7.6

7.7

General rules of wiring

Typical house wiring circuit diagram, distribution board and tree system of
distribution of electrical energy

Methods of wiring (Tee and Loop-in system), systems of wiring (cleat wiring,
wooden casing and capping wiring, PVC sheathed wiring, conduit wiring),
choice of wiring system

Types of cable for internal wiring, main switch and distribution board, power
circuits, conduits: types, accessories and fittings

Lighting accessories and fittings, MCB and ELCB, thermal overload relay
Determining number of points, total load, size of main switch and distribution
board, determination of size of conductor

Earthing electrode and earthing lead, factors affecting earth resistance, methods
of reducing earth resistance, methods of earthing (plate and pipe earthing)

T

8.1
8.2

8.3

8.4
8.5
8.6
8.7
8.8
8.9

forg@ T R0%% T AT

AT fa=@ TR q9r faaeer gdT HaHes (Voltage, frequency, power factor,
voltage level for distribution and transmission)

AT [ ITIeRIoreh! [aad FFerwel Bl aTARFHT qwlls [l AT AT I
[ERECINSIEEIL]

fagdra g=ifad @#1e (Code of practice) SRR

foracfiar IHehT0T FFerwel FREATHT HaH

Insulation of electrical line

Lighting safety

Earthing of equipment

Safety of Internal wiring

8.10 Toifacerd fSWISH FHA TFIR &1 ATATIT I qRel
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