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Electricity Development in Nepal

#. Energy supply and demand-trend and challenge

@. Power sector development-history, generation structure, challenges and
prospects

. Role of Private sector
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1. AC circuit fundamentals

1.1.
1.2.
1.3.
14.
1.5.
1.6.

Alternating current and voltage, phasor representation

Power in 1-ph ac circuit: Instantaneous power, complex power, real and reactive power
Network equation: ac network analysis, KCL and KVL, Thevenin Theorem

Balanced 3-ph circuit: Instantaneous power, complex power, real and reactive power
Delta and star load

Per phase representation and single line diagram

2. Electrical Machine

2.1.

2.2.

2.3.

24.

Transformers: Construction, Working Principle, Equivalent circuit, efficiency and voltage
regulation, three phase transformer configurations, testing of transformer, parallel operation
of transformer

DC machine: Construction, Working Principle, Equivalent circuit, efficiency evaluation; types
of dc motor, speed control, applications; dc generators, voltage build up, armature reaction,
commutation process.

Induction Machine: Construction, Working Principle, Equivalent circuit, efficiency evaluation,
application of 1-ph and 3-ph induction motors, torque slip characteristics; Induction machine
as generator.

Synchronous Machine: Construction, Working Principle, Equivalent circuit, efficiency
evaluation; excitation requirements; parallel operation and hunting, P-6 curve, Q-V curve,
capability curve

3. Power Plants

3.1.

3.2.

3.3.

3.4.

3.5.

Hydropower Plant: Estimation of hydropower and energy, hydraulic components, sizing an
siting, turbine and generators, pump storage units

Solar PV Plants: Estimation of solar power and energy, technology and layout, solar farm,
recent trend

Wind power plants: Estimation of wind power and energy, wind power generation
technology and layout, wind farm, recent trend

Substation: Substation Layout, Busbar arrangement, Single line diagram; instrumentation,
communication and SCADA system

Environmental impact of conventional power plants ( Nuclear, thermal, gas power plants)



Power System Transmission and Distribution

4.1.
4.2.
4.3.
44.

4.5.

4.6.

4.7.
4.38.

Performance analysis of short-medium and long transmission lines

Lossless line, surge impedance, surge impedance loading

Series and shunt compensations: objectives, methods and comparative analysis

Power system stability: swing equation, rotor angle stability, steady state and transient
stability, equal area criteria, method of improving transient stability

Power system distribution networks: Primary and secondary distribution line, distribution
transformers

Types of distribution feeders: 1-ph and 3-ph; radial, parallel and ring feeders, rural
distribution line

Power quality issues

Familiarization with computation methods and software for power system analysis

Power system protection scheme

5.1.
5.2.
5.3.
54.
5.5.
5.6.

Types of fault in power system and fault calculation

Principle of power system protection, Breaker sizing

Line breaking units: Isolators and contactors; vacuum, air, oil and SF6 based circuit breakers.
Relays and relaying schemes

Protection of generators, transformers, transmission lines, distribution feeders

Protection coordination

Rural Electrification

6.1.
6.2.
6.3.

Electricity and rural development

Technology and approaches of rural electrification

Mini and micro hydropower, solar home system, hybrid solar/wind and battery system,
minigrids

Power Electronics

7.1.
7.2.

7.3.

7.4.

Characteristics features of Static switching devices: IGBT, GTO devices, Thyristor

Ac-dc converters: 1-ph and 3-ph operation of diode rectifiers and thyrister based converters;
operation with R and RL loads.

Dc-ac converters: 1-ph and 3-ph operation of voltage source inverters, thyrister based
inverters

Fundamentals of FACTS and HVDC system

Electric Energy System Management

8.1.
8.2.
8.3.
8.4.
8.5.

Electric power utility organization

Economic analysis and control of power utility

Electric load forecasting, generation dispatching

Loss minimization schemes, demand side management, load factors and plant utilization
Grid codes

Safety Engineering

9.1.
9.2.
9.3.
94.
9.5.

Electric shock: cause, effect, safety schemes and regulations
Earthing and shielding techniques

Effect of ionizing and non-ionizing radiations

Fire hazards, firefighting techniques and equipment
Chemical hazards and safety schemes



10. Engineering economics
10.1. Cash flow analysis
10.2. Project evaluation methods: payback period, IRR, NPV, Cost benefit ratio
10.3. Risk analysis
10.4. Taxation
10.5. Energy tariff
11. Project management
11.1. Project planning and scheduling
11.2. Capital planning and budgeting
11.3. Project monitoring and control
11.4. Resource mobilization
11.5. Procurement of goods and services, standard guidelines of PPMO/ADB and world bank
11.6. Preparation and tender/contract documents, bid evaluation
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