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1. Drawing
1.1 Drafting techniques. Scales, Plans and Sections. Plan and sections of Hydraulic

1.2
1.3
1.4
1.5
1.6

1.7
1.8

Structure (Related to Hydropower Project)

General knowledge on tender drawings and working drawings

Importance of tender drawings in detail estimating and preparation of specifications
Necessity of working drawings in construction works

Concept and necessity of As-Built drawing

Importance of drawing details in terms of accuracy of estimation, preparation of Bill
of Quantities and construction supervision

Topographical maps, its preparation and uses

Use of CAD to prepare drawing and topographical map

2. Surveying

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

2.9

Principle of surveying

Different types of surveying methods

Different types of surveying equipment

Accuracy, errors and the methods of error adjustments in surveying

Levelling methods and Instruments

Fundamental knowledge of Theodolite Surveying

Survey methods for powerhouse and tunneling

Preparation of plans, L- sections, Cross- sections and details of hydropower project
components

Traversing and types

2.10 Concept of contour
2.11 Introduction to Total Station

3. Estimating and Costing

3.1
3.2
3.3
3.4

3.5
3.6
3.7

4.1
4.2
4.3
4.4
4.5
4.6

4.7

Basic concept of cost estimating, Type of estimates

Different units used for expression of quantities of various works

Various methods of measurements and quantity estimating of civil works

Basic concept of ‘Rate Analysis’ for civil works related to hydropower projects
and factors affecting the unit rates

Importance of specification for different types of work

Basic concept of Bill of Quantities, its functions and significance

Purpose of Measurement Book keeping. Important parameters of a Measurement
Book

Geo-Technical

General concept of geology and geological investigation

Classification of soil

Concept of soil parameters

General concept of consolidation and compaction of soil

Methods of soil compaction for preparing foundation. Foundation treatments

Basic concept on: bearing capacity, safe bearing capacity and ultimate bearing
capacity of foundation

Types of foundation and their uses
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. Construction Materials

5.1 Types and Properties of brick

5.2 Properties of sand, aggregates, stones and reinforcement

5.3 Types and properties of cement

5.4 Quality of construction materials and its importance in the construction works
5.5 Concept and use of cement mortar and concrete in construction

5.6 Grading of concrete and its significance

5.7 Admixtures and their application

5.8 Types and uses of conductors, fittings and insulators

. Building Construction
6.1 Types and suitability of different foundations
6.2 Shoring and dewatering
6.3 Types of walls and their functions
6.4 Sources of dampness and method of damp proofing works
6.5 Frame and shutters for door and windows
6.6 Flooring and finishing works
6.7 Formworks

. Construction Management

7.1 Introduction on: Client, Consultant, Contractor and Sub contractors

7.2 General knowledge of tendering process

7.3 Different Bid documents published by PPMO

7.4 Types of contract on construction, Contract document and its importance

7.5 Scheduling of works — Bar Chart, CPM and PERT

7.6 Construction site planning and organizing labor

7.7 Variation in cost / quantities and its implication

7.8 Role and responsibilities of Supervisor in construction site

7.9 Standard account keeping format used in organizations: Measurement book,
Running bill, Final Bill etc

7.10 Basic concept of safety measures in construction works (excavation, drilling,
blasting and underground works, etc.)

7.11 Heavy equipment uses in the construction of hydropower projects

. Safety Measure - Safety tools and devices and its performance.

e (@) - 4o I_F
Hydraulic Structures
9.1 General knowledge on hydrology and discharge calculation
9.2 Estimation of hydropower potential
9.3 Types of Hydropower projects. Basic components of a hydropower project
9.4 Headwork structures (Dams, Spillways), types and components
9.5 Understanding of penstocks, turbine, surge tank, the draft tube, the tail race and
energy dissipaters
9.6 Understanding of power station and substation
9.7 Basic causes of failures of dams
9.8 Design and layout of form works (scaffolding) used in hydropower structures
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10.

11.

12.
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9.9 General functions of hydraulic structures, such as Dams, spillways, desander,
intake, canal, tunnel
9.10 River training works and their importance in hydropower project

Structural Engineering (Design of Simple structures)

10.1 External forces (loading) to be considered for the design

10.2 Internal forces (axial tension/ compression, shear, bending, torsion)

10.3 Basic concept of simple design of RCC members (beams, struts and columns, etc)
10.4 Understanding of steel structures and their simple design

10.5 Determinate and indeterminate structures

Transmission Lines and Towers

11.1 Types of electrical towers and transmission lines

11.2 Span length of transmission line

11.3 Concept of line supports- poles and towers and their basic design
11.4 General knowledge of types of conductors and fittings

11.5 General idea of line insulator materials

11.6 General idea of insulator protective fittings

11.7 Construction and manufacture of poles and towers

Distribution

12.1 General knowledge of types and categories of distribution (transmission) cables
with reference to distribution

12.2 General knowledge on power loss, leakage and cases of thefts

12.3 General Knowledge of internal wiring and connections

12.4 Social problems and issues in distribution system

12.5 Installation of a rigid PVC conduit (pipe or holder pipe) on masonry surface

12.6 Mounting of fixtures such as wall plugs, boxes and blocks on wall surfaces

12.7 Safety precautions
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