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Hydropower Development in Nepal: Historical background of hydropower
development; Geographical, Geological, and Topographical opportunities and challenges
of hydropower development in Nepal; Estimation of power and energy, Stages of
hydropower development - Reconnaissance, Pre-feasibility, Feasibility study and detail
design, Cost-benefit analysis; Tendering and contracting; Roles and responsibilities of
owner, consultant, and contractor; Operation and maintenance

Planning and Operational Issues in Hydropower: Project Cycle; Hydropower
Planning — site selection, capacity optimization; Types of hydropower projects and their
selection — ROR, PROR, Storage and Pump Storage projects; Sediment Handling in
Hydropower Projects; Project type mix and its importance; Selection of turbines and
generators; Multipurpose storage hydropower projects and inter-basin transfer

Electro- Mechanical and Hydro-Mechanical Equipments: Duties and responsibilities
of the operator in charge of a plant; Inspection requirement and concept and importance
of preventive, corrective, routine, and scheduled maintenance; Occupational health and
safety in operation and maintenance at the power house; Fire hazard and fire fighting in
power house and switch yard. Issues and challenges of transporting heavy equipment to
the site

. Transmission _and Distribution: Existing and planned voltage level of Nepalese
transmission & distribution systems and selection criteria; Alignment fixing criterion of
transmission and distribution line; Clearance Requirement of conductors at different
voltage level; Social issues during routing and construction of distribution lines; Roles
and responsibilities of community electricity user groups in distribution system;
Transmission system in Nepali context; Cross-border and regional inter-connections;
Occupational health and safety in operation and maintenance of transmission lines,
substations, and distribution systems; Fire hazard and fire fighting in substations; Safety
tools and equipment, Safety Protocol

Power System in Nepal: Load Forecasting; Peak Load and Peak Demand, Energy mix
and Generation mix; Major power stations and their main features, Types and sizes of
overhead conductors and underground cables commonly used for transmission and
distribution lines; Typical single and three phase distribution transformer sizes and their
voltage ratings utilized by NEA and BPC; TOD meters and its tempering issues; Energy
audit; Technical and non-technical losses in transmission and distribution systems; Loss
reduction measures; Concept of smart meter and smart grid; PPA, PDA, PPA-
Guidelines; Electricity market, Cross border and regional power trading issues and
opportunities
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1. Fundamentals

1.1  Material Science: Types of Materials, Material Selection, Mechanical Properties
and Testing, Cold working and Hot working, Types of steel and Heat Treatment

1.2 Thermodynamics: Thermodynamic System, Thermodynamic Property, Pure
Substance, Zeroth Law; Control mass and Control volume formulation of first law
of thermodynamics; Second Law of Thermodynamics, Kelvin Planck and
Clausius Statements, Heat engine, Refrigerator and Heat pump; Otto cycle, Diesel
Cycle, Brayton cycle, Rankine cycle; Modes of heat transfer: Conduction,
Convection and Radiation

1.3  Drawing and Machine Elements: Types of Projection, Production Drawings;
Common machine elements, Gears, Bearings, Belt drive, Chain drive

1.4 Energy Resources and Environment: Energy consumption scenario of Nepal,
Different types of energy resources and their application; Causes and effects of
air pollution, Causes and effects of water pollution, Global impacts, Green house
effects, acid rain, Montreal protocol

1.5  Power Plant Basics: Voltage, Current, Power, Power factor; Daily load curve,
Load factor, Installed capacity, Capacity factor, Utilization factor; Plant
Availability and Reliability of a Power station

2. Workshop Technology
2.1  Types of hand tools and workshop equipments used in a Mechanical workshop
2.2  Measuring tools and Measurement of Precision works
2.3 Machine tools: Lathe, Shaper, Milling, Grinding, Drilling Machines
2.4 Metal Joining: Soldering, Brazing, Gas welding, Arc welding
2.5  Fits and tolerances

3. Hydropower Plants

3.1  General Layout of a Hydropower station, Types of Hydroelectric power plants,
Major components of a Hydro-electric power plant and their functions

3.2 Types of Hydro Turbines & their Selection, Specific speed

4.  Diesel Power Plant

4.1  Diesel Power Plant: Major components of Diesel Power Plant, Fuel Storage and
Supply System, Cooling System, Applications of Diesel Power Plant, Advantages
and Disadvantages of Diesel Power Plant, Supercharger, Turbochargers

Solor and Wind Power Plant

51 Major Components of Solor and Wind Power Plant

5.2 Grid and Off Grid Solar Plant, Battery types and its repair and maintenance
5.3 Operatio and maintenance of Wind Station (Mill)

Wind Power Plant
6.1 Introduction, different components, operation and maintenance

Page 1 of 2



T Frga i

WAt §al, HHhe §9E, TE &, TeH SIMA TGl AR AARIAA® TUEH TSTHH

10.

11.

g (@) - Yo &

Hydro-electric and Auxiliary Machines: Operational Manual and as built drawing

7.1
7.2
7.3
7.4

7.5
7.6
7.7

Pumps: Centrifugal pump and reciprocating pump (working principle)

DC Motors: Shunt field, series field and compound field motors,

DC Generators: Shunt, series and compound field machines

Synchronous and induction machines: Basic structure of synchronous machines,
Generator on isolated load, generator on large system, synchronous motor
Valves, Gates, Hoist and Lifting equipment, Trashrack and cleaning devices
Turbine oil and its Grading

Types of pumps and pump maintenance

Operation & Maintenance

8.1

8.2
8.3
8.4
8.5
8.6
8.7
8.8

General Operational rule, Assignment, Duties and communication, Supervision,
Inspection and Recording, Maintainance job card and log sheet, Store
management and inventory control, Acquiring materials for repair works,
Estimation of repair works

Starting and shut down of Hydro & Thermal Power station

Maintenance Planning & Concept of various maintenance practices
Condition monitoring of Mechanical Equipment used in a Power Station
Wear, Pitting of Runner and Other parts and their maintenance
Corrosion, its effects and protective measures

Troubling shooting in a Power station

SCADA system: Functions

Refrigeration and Air Conditioning

9.1
9.2
9.3

9.4
9.5
9.6

Basic refrigeration cycles; Refrigerants

Types of air conditioning and their selection,

Major components of an air conditioning system and their functions, Chiller
Plant

Ventilation system and its importance in a power plant

Cooling tower, Quality of cooling water, Treatment of cooling water
Operation and maintenance of an Air-conditioning system

Automotive system and Heavy Equipment

10.1
10.2

10.3

10.4

Components of Automobile (Diesel, Petrol, Electric Vehicle)

Transmission system; Suspension system; Cooling system; Lubrication system;
Exhaust system; Electrical system, Fuel system

Basic knowledge of heavy equipment: Loader, Bulldozer, Grader, Excavator,
Roller, Crane & Forklift

Battery Technology and its repair Maintenance

Safety engineering

111
11.2
11.3

11.4
115

Safety tools and devices and their Performance Checking

Live line maintenance and precautions, Earthing and seilding technique

Fire hazards, Firefighting technique and equipments, Application of DCP, CO.,
Chemical Foam in fire fighting

Noise hazards its Sources and Effect on health. Control of noise

First-aid requirements
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