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YT (Part I1):
¥ar g¥a=dl 79 (Service Based Knowledge) (30X #3= 0HF)

1. Fundamental of Electricity

1.1.
1.2.
1.3.
1.4.

L.5.

2.1.

2.2.

2.3.

24.

2.5.

3.1.

3.2

3.3.

3.4.

3.5.

4.1.
4.2.
4.3.

44.

4.5.
4.6.
4.7.
4.8.

Concept of resistance, inductance, capacitance and their role in electric circuits.

Series and parallel combination of resistance, inductance and capacitance.

Kirchhoff’s Law, Ohm’s Law, Thevenin Theorem

Alternating current fundamentals: Faraday’s law of electromagnetic induction,
generation of AC voltages and current, waveforms, amplitude, frequency and phase.
Single phase and three phase ac systems, star and delta configuration.

. Power Generation

Hydropower Plants: General layout, site selection, merits and demerits, types

2.1.1. Hydro Turbines: types, operating principles and applications.
Diesel Power Plant: Basic elements and layout, merits and demerits, environmental and
economic perspective of operation.
Economic Operation of power plant: Base load power plant, peak load power plant,
plant capacity factor, operational reserve, plant utilization factor.
Role of auxiliary equipments in power stations, storage batteries, battery capacity and
ratings, charging and maintenance of batteries.
Concept of black start units in power stations.

. Electrical Machine

DC generators: Working principles, types, various load characteristics, voltage build up
process, losses and efficiency.

DC motors: Working principle, types of dc motors, characteristics of dc series and shunt
motors, losses and efficiencies.

Synchronous Generators: Working principles, Equation of induced EMF, short-circuit
and open circuit characteristics, voltage regulation, losses and efficiency, parallel
operation, synchronization, excitation systems.

Three Phase Induction Motors: Operating principle, Rotor types, Torque-speed
characteristics and starting methods.

Transformers: Working Principle, EMF equation, Transformer at different loading
condition, losses and efficiency, no-load and short-circuit test, parallel operation,
different components of transformers, Transformer oil and its role, cooling mechanism,
Bucholtz protection.

3.5.1. Auto transformer: Basic operation and uses

. Control and Protection

Necessity of DC system in power stations.

Lead acid, Ni-Cd and Li-ion batteries

Working principle, types and selection of oil circuit breaker, air circuit breaker and SF6
circuit breaker.

Working principle of over current, earth fault, and distance protection relay, Importance
of relay in protection system.

Instrument transformer and their role in protection system.

Bus bar schemes

Power line carrier communication (PLCC) system.

SCADA system



4.9.

Uses of lighting arrestor and surge absorber for lighting protection.

4.10. General idea of Fuse, MCB and MCCB
4.11. Uses of relays, contactors and Isolators.

. Utilization of electrical Energy and measurement

5.1
5.2

5.3.
5.4.
5.5.
5.6.
5.7.

Load curve, load duration curve, load factor, diversity factor.

Power factor and its role in power system.

5.2.1. Methods of power factor improvement and its effect on power system
Concept of measurement of current, voltage, frequency, power and energy.
Concept of maximum demand meter and TOD meter

Factors governing selection of types and size (rating) of electric motors.
Purpose of factory lighting, street lighting and lamp types.

Electricity tariff system in Nepal

. Basic Power Electronics

6.1.
6.2.
6.3.

Operating characteristics of Power diodes, Transistors and Thyristors.
Working principle and application of Rectifiers, Filter circuits and Inverters.
AC voltage controller and its application

. Power System Operation and Maintenance

7.1.
7.2.
7.3.

7.4.

7.5.

7.6.
7.7.

Operation of substation during normal and abnormal condition

Synchronization and system restoration

Preventive maintenance of Electrical system: Generators, distribution boards,
transformers, motors, switchgears, distribution line, and communication system used in
power system.

Maintenance of DC systems

Electrical safety, performance test of electrical safety and precautions, safety tools and
devices.

Earthing and its practices, Importance of earthing.

Selection of supports and conductors in secondary distribution system

. ¥ar gEeedT A 9 B
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1. Fundamental of Electricity

I.1.
1.2.
1.3.
1.4.

L.5.

Concept of resistance, inductance, capacitance and their role in electric circuits.

Series and parallel combination of resistance, inductance and capacitance.

Kirchhoff’s Law, Ohm’s Law, Thevenin Theorem

Alternating current fundamentals: Faraday’s law of electromagnetic induction,
generation of AC voltages and current, waveforms, amplitude, frequency and phase.
Single phase and three phase ac systems, star and delta configuration.

2. Electrical Machine

2.1.

2.2.

2.3.

24.

2.5.

DC generators: Working principles, types, various load characteristics, voltage build up
process, losses and efficiency.

DC motors: Working principle, types of dc motors, characteristics of dc series and shunt
motors, losses and efficiencies.

Synchronous Generators: Working principles, Equation of induced EMF, short-circuit
and open circuit characteristics, voltage regulation, losses and efficiency, parallel
operation, synchronization, excitation systems.

Three Phase Induction Motors: Operating principle, Rotor types, Torque-speed
characteristics and starting methods.

Transformers: Working Principle, EMF equation, Transformer at different loading
condition, losses and efficiency, no-load and short-circuit test, parallel operation,
different components of transformers, Transformer oil and its role, cooling mechanism,
Bucholtz protection.

2.5.1. Auto transformer: Basic operation and uses

3. Sub- Station and Transmission line

3.1.

3.2

3.3.

3.4.
3.5.

Substation, types of substations: equipment and their functions, general layout of
substations, types of busbar arrangements, earthing of equipment in substation.
Introduction-Overhead lines and Underground cables, Types of cables, Selection of
cables & Selection criteria, Mechanical and electrical design of Overhead lines, Sag,
Tension, Earthling, Corona, Skin effect,

Connection Schemes of distribution system

Corona and its effects, advantages and disadvantages

General knowledge on Nepalese transmission line system, voltage level and length.

4. Power System Operation and Maintenance

4.1.
4.2.
4.3.

4.4.
4.5.

Operation of substation during normal and abnormal condition
Synchronization and system restoration
Preventive maintenance of Electrical system: Generators, distribution boards,
transformers, motors, switchgears, distribution line, and communication system used in
power system.
Maintenance of DC systems
Electrical safety, performance test of electrical safety and precautions, safety tools and
devices.
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4.6. Earthing and its practices, Importance of earthing.
4.7. Selection of supports and conductors in secondary distribution system

Section -B 50 Marks

5. Basic Power Electronics

5.1. Operating characteristics of Power diodes, Transistors and Thyristors.
5.2. Working principle and application of Rectifiers, Filter circuits and Inverters.
5.3. AC voltage controller and its application

6. Control and Protection

6.1. Necessity of DC system in power stations.

6.2. Lead acid, Ni-Cd and Li-ion batteries

6.3. Working principle, types and selection of oil circuit breaker, air circuit breaker and SF6
circuit breaker.

6.4. Working principle of over current, earth fault, and distance protection relay, Importance
of relay in protection system.

6.5. Instrument transformer and their role in protection system.

6.6. Bus bar schemes

6.7. Power line carrier communication (PLCC) system.

6.8. SCADA system

6.9. Uses of lighting arrestor and surge absorber for lighting protection.

6.10. General idea of Fuse, MCB and MCCB

6.11. Uses of relays, contactors and Isolators.

7. Utilization of electrical Energy and measurement

7.1. Load curve, load duration curve, load factor, diversity factor.
7.2. Power factor and its role in power system.
7.2.1. Methods of power factor improvement and its effect on power system
7.3. Concept of measurement of current, voltage, frequency, power and energy.
7.4. Concept of maximum demand meter and TOD meter
7.5. Factors governing selection of types and size (rating) of electric motors.
7.6. Purpose of factory lighting, street lighting and lamp types.
7.7. Electricity tariff system in Nepal
8. Power Generation

8.1. Hydropower Plants: General layout, site selection, merits and demerits, types
8.1.1. Hydro Turbines: types, operating principles and applications.

8.2. Diesel Power Plant: Basic elements and layout, merits and demerits, environmental and
economic perspective of operation.

8.3. Economic Operation of power plant: Base load power plant, peak load power plant,
plant capacity factor, operational reserve, plant utilization factor.

8.4. Role of auxiliary equipments in power stations, storage batteries, battery capacity and
ratings, charging and maintenance of batteries.

8.5. Concept of black start units in power stations.

9. Har gFee Afq TA BT
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3. HFYET U TG (Computer Skill Test)

forar: g A9 9990 (Computer Skill Test)

FHFFX T qqe

forrr qTE [CRRCIIIEED EEED LR
Nepali Typing R uE Y e
MS Word 1 4%
Electronic Spreadsheet R AR

Presentation system q 8

. qo
(Computer Skill Test) System  Administration  and 2 9 14 e
Project Management
CAD R AR
S 0 a1z | Ro fMe
Contents
1. MS Word (0.5x2=1 Marks)
a. paragraph formatting (alignment, indentation, spacing)
b. Inserting Header, Footer, Page Number, Table, Pictures, Shapes, Hyperlink, Bookmark,
Text Box, Symbol and Equation.
c. Mail merge (basic understanding and application), Track Changes, basic macro concepts
d. Security Techniques of Document (Password Protection, Read-only, Track Changes)
e. Drawings & Diagrams: Basic drawings, equations, symbols.
f. Insertion of Engineering Symbols and Special Characters
2. Electronic Spreadsheet (0.5x2=1 Marks and 1x1=1 Mark)
a. Use of formulas, functions, and data formatting
b. Freezing Formatting
c. Sorting and Filtering data, Data Import and Export (CSV, TXT)
d. Creating charts and graphs (bar charts, line graphs, pie charts, scatter plots)
e. Data visualization: Charts (Bar, Line, Scatter), Conditional Formatting for Visual Data
Representation
f. Data Security and Auditing: Cell Locking, Workbook Protection, Formula Auditing,
Document Inspector
3. Presentation System (0.5x2=1 Marks)
a. Slide Design and Formatting : ( Use of Templates, Themes, and Consistent Formatting,
Adding Animations, Transitions, and Visual Effects, Use of Tables, Charts, and SmartArt
b. Importing Data and Visuals: (Importing Charts and Tables from Excel, Embedding PDFs,
Different Files, and Images )
c. Interactive and Engaging Presentations: (Hyperlinking to Specific Slides or Documents,
Interactive Maps and Clickable Diagrams)
d. Protecting and Finalizing the Presentation
4. System Administration and Project Management : (0.5x2=1 Marks and 1x1=1 Mark)
a. User interface and Navigation: file Explorer, Control Panel, Device Manager
b. Application Management, Basic email etiquette and security practices (avoiding phishing,
spam filters), Setting Up Signatures and Out-of-Office Replies,
c. Project Planning and Scheduling (Gantt Charts, Timelines), Budget Estimation and Cost
Tracking
d. Remote Desktop Connection and VPN Setup
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5. CAD (0.5x2=1 Marks and 1x1=1 Mark)
a. Introduction to AutoCAD — Interface, Tools, and Commands
b. Basic 2D Drafting (Line, Circle, Trim, Offset)
¢. Dimensioning, Layers, and Plotting
d. Editing and Modifying Drawings (Extend, Fillet, Mirror)
e. Importing and Exporting Drawings
f. Converting Drawings to PDF for Reports

Tarett Typing skill test HT R Hae=

q. Turelr typing skill test T @RT QU0 ¥TegaT UIaT text Ry T @™ AT9R AgH YaH
A |

9F 58 UidHee (correct words/minute) T3 ATH
¥ W7RT %H F Y1 YdAe arad 0 ATH

Y a1 |l WET FE T 9 WRT HH Y[F ¥ER W ard 0.3Y% ¥TH
\© a1 | WaT At T 90 WAl HH LG Wed W aArad 040 9gH
QO a1 |l a7 &l T 93 Wal A g Y W arad 0.0 ATH
93 1 A 9T 9¢T T & AT HH g eq YdHAe arad .00 ITH
Q& A1 |l A7aT FGt T 9% WRRT BH F UeE WAHAS AT .34 IgH
qQ a1 | WaT Fel T IR WA HH G Wed YdMIE qrad .40 AgH
IR AT AT AET G T Y W HH YEER WA AT 1.4 AP
Y AT AT ST AT G e WdHE ardd .00 ¥TF

3. AU REUHT text @8 AfFEE TUH qFFE @HMESS A LEEA) 7 LT TS |

3. U typing W SUAT text e ATIRAMN 2T THT text d1 MER wdaw AR |
faguaT Ul text AT Seoltagd €4 FAIGH GOerdiegec AT text A punctuation T
T ITGUAT AT IETHT 0T MRAG | qeae=a, e formula W & g 9
gid#ee (correct words/minute) M@ |

. Total words typed—Wrong words
Formula: ¥[g ¥=% ¥RREFE (correct words/minute) = yP g )
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