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Model Questions
Multiple choice questions (each question carries 1 marks)

1. The ohm's law deals with the relation between
(a) charge and resistance (b) charge and capacity

(c) currentand p.d (d) charge and p.d.

2. The rating of an electric lamp is 220v, 100 watt. If it is operated at 110v, the
power consumed by it will be
(a) 50w (b) 75w
(c) gow (d) 25w
3. Transformer core is laminated
(a)because it is difficult to fabricate solid core
(b) because laminated core provides high flux density
(c) to avoid eddy current losses
(d) to avoid hysteresis losses

focliar o« Fargwr fawa quiTg : ¥o
1. D.CCircuit Analysis

1.1 Electric current, voltage, p.d and EMF. Resistance, Law of resistance,
Resistivity, conductance, conductivity, effect of temperature on resistance,
temperature co- efficient of resistance. Electrical power and Electrical
Energy. simple calculations.

1.2 Series circuit, parallel circuit, mixed circuit complex circuit current divider
rule voltage divider rule. Ohm's law, its limitation and application.
Kirchhoff's law. Simple calculations.

1.3 Voltage source, current source, V/I characteristics, conversion of sources.

1.4 D.C.network theorem: Nodal analysis, Mesh analysis, Superposition
theorem, Thevenin's theorem, Norton's theorem, Maximum power
transfer theorem, Delta- star and star delta transformation, Simple
calculations.

1.5 Capacitance, charging and discharging of capacitor, capacitor in series and
parallel.

1.6 Inductance, energy stored in a magnetic field, self-inductance, mutual
inductance, inductors in series and parallel.



2. AC Circuit Analysis

2.1 Alternating voltage and current, advantages of A.C., Generation of
sinusoidal A.C. emf. different terms used in A.C.: Instantaneous value,
Amplitude, RMS value, Average value, Form factor, Peak factor

2.2 Pure Resistive, pure inductive and pure capacitive circuit, RL series, RC
series, RLC series, RLC parallel circuit.

2.3 Three phase system, Advantages of 3 phase system, Generation of 3 phase
emf. Interconnection of three phases: star connection, Delta connection.
Relation between line and phase quantities in star and delta connection.
Power in 3 phase circuits.

2.4 Power measurement in 3 phase circuits: One wattmeter method, Three
wattmeter method and Two wattmeter method. Effect of p.f. on the
wattmeter readings in two wattmeter method.

3. Electrical Machine.

3.1 Transformer: Construction and working principle, ideal and real
transformer, emf equation, equivalent circuit, losses and efficiency,
voltage regulation, transformer on load and no-load operation, auto
transformer tests on transformer (polarity, no load and load). Three phase
transformer, constructional details and connection methods (A/y, y/A, y/y,
A/A), power and distribution transformer, parts of transformer, efficiency,
cooling of transformer, parallel operation of transformer.

3.2 D.C Generator: construction, slip ring and commutator, emf equation,
types, working principle, characteristics curves, armature reaction,
commutation, losses, voltage build up process, application of d.c
generators.

3.3 D.C. motor: construction, working principle, back emf and mechanical
power developed, torque equations, types and application, necessity of a
startor, 3-point starter, series motor starter, speed control, motor
characteristics, losses, universal motor.

3.4 Induction motor : construction and working principle, of 3-phase induction
motor, equivalent circuit, slip and motor frequency, starting torque,
condition for maximum torque, torque-slip characteristics, losses and
power flow diagram, efficiency, no load test and blocked rotor test
necessity of starter and starting methods, speed control method,
application.

3.5Single phase induction motor: working principle types based on starting
methods application. Reversing the rotation of rotor.

¥



4.

3.6 Induction Generator: working principle, necessity of capacitor bank,
application of induction generators.

3.7 synchronous Generator: construction and working principle, emf equation,
armature reaction, voltage regulation, power equation and power angle
characteristics, excitation system AVR, parallel operation of synchronous
generator.

3.8 Synchronous motor: working principle, hunting and its reduction,
application.

Transmission and distribution

4.1 Choice of transmission and distribution voltage, economic size of line
conductors, advantages and limitations of adopting high voltage for
transmission, comparison between overhead and underground system.
Comparison between HVDC and HVAC transmission system.

4.2 Main components of overhead lines, single and double circuit, stranded
and bundled conductors, conductor materials and conductor spacing,
earth wire, sag and tension calculation, clearance above ground, types of
insulators, corona effect and its reduction, skin effect, proximity effect,
Ferranti effect, transposition and is significance.

4.3 Classification of transmission lines, ABCD constants, voltage regulation,
efficiency, reactive power and voltage control in the receiving end.
Calculation of shunt capacitor and reactor for VAR compensation.

4.4 Unsymmetrical faults and symmetrical faults, transient and temporary
over voltages, counter measures to limit the over voltages.

4.5 Distribution system: primary and secondary distributors, underground
cable, types of cable faults and its location finding method.

Switchgear and protection

5.1 Necessity of protection and basic requirements of protection scheme.

5.2 Fuse and its type, characteristics of HRC fuse application.

5.3 MCB, MCCB, working principle, characteristics, advantages, application.

5.4 Isolators, contactors, application.

5.5 Circuit breaker: types, operating principle and construction, application
and selection of CB.

5.6 Relays and its classification, PMMC, over current, earth fault relay,
impedance relay directional relay Buchholz relay.

5.7 Protection scheme: differential and distance relay. Its type and
characteristics, tower footing resistance, shielding, grading rings.

5.8 Earthing: importance, system and equipment earthing, safe value of
current and voltage, methods of neutral earthing.
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6. Power Plant :

6.1 Hydro power plant: layout and elements of hydro power plants. Working
principle, classification, merits and demerits, selection of site, hydro
turbines, types, classification and selection.

6.2 Microhydro power plant: Role of microhydro power plant for rural
development, Governor, ELC, AVR, start up and shut down procedure load
factor, diversity factor and utilization factor.

6.3 Diesel power plant: merits and demerits, components, working principle,
and application of diesel power plant.

6.4 Steam power plant: merits and demerits, components, general layout and
working principle, site selection.

6.5 Solar power plant: solar cell and its types, factors to be considered while
choosing battery for a sloar PV system. Charge controllers and its type,
Isolated and grid connected PV system.

7. Measurements and Instruments :

7.1 Classification of measuring instrument, moving iron and moving coil
instruments.

7.2 Instrument transformer (CT, PT), their characteristics and application.

7.3 Wattmeter power factor meter and energy meter, their introduction and
application.

7.4 Megger, construction, working principle, application.

7.5 Measurement of earth resistance and soil resistivity.

8. Electronics

8.1 Semiconductor devices: diode, transistor, thyristor

8.2 Rectifier circuit their connection and working principle.

8.3 Inverters: single phase and three phase inverters, PWM type inverters.

9. Utilization of electrical Energy :

9.1 Load characteristics: Load and diversity factor base and peak load, load
curve, load duration and energy load curve.

9.2 Heating: resistance, induction and dielectric heating.

9.3 Refrigeration and air conditioning: types and working principle.

9.4 lllumination: General terms, incandescent and discharge Lamps, tungsten
and filament lamps. Fluorescent tube light, types and design of lighting
schemes. Method of lighting calculations.

9.5 Tariffs and its types; tariff system used in Nepal.

10. Electrical Installation and wiring.
10.1 General rules of wiring, methods and choice or wiring system.



10.2 Types of cable for internal wiring. Design of main distribution board and
sub distribution board.

10.3 Determining number of points, total load, number of sub-circuits, rating of
main switch and distribution board, size of conductor. Simple layout of
wiring system.

10.4 Safety rules of wiring and installation.

11.Curriculum overview

11.1 Curriculum Overview: Preparation of Teaching Plan, Lesson Plan and

Session Plan

Marks allocated:

Chapter No. Marks
1&2 5
7&8 5

34,56 & 11 5x5 =25
9&10 5
Total 40
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Model Questions

Short Answer questions (each question carries 5 marks)

1. What are the factors affecting the resistance of a conductor;, How they affect
its value? (3+2)

2. An alternating current is represented by i1 = 70.7 sin520t, determine (a) the
frequency (b) the current 0.0015 sec alter passing through zero, increasing

positively (c) form factor. (2+2+1)
3. Classify and compare different types of CB that are used in power system
protection (2+3)
ok



