EEISRECGRIECaU
Wi T, T GUE/SUGHE, qE &, FEIH SR UG AR
FRAARIACHS TS METHH
METHH AGHATCTS HFATTER g5 =0T s TRuHT
JIH T:- il adenm Tlﬂg’:- 00
facirar ==or:- Feqarar quig:- 30

LT AT (Examination Scheme)

v <R o wdven quiig- 00
kE] T quily (Jdis| @ve TET YOIt THAGEAT « AFAR

il IAT AT T | R T » L IF

k3 A SO ATST U9 | ¥ U « 90 IF

TIq | SHAEqIed {9 | 900 | YO [EER I :
FIAl AT AT T | R T + L Ab

El AT IAT ATIT T4 | ¥ I+ 0 IqF

3 "uar

Flal AT AT T | R T » L 3F

qFe= Al JAT ATIT 997 | ¥ T « Q0 &
ﬁ‘vﬁ?w il qoo | ¥o BT 1

(Fereeqer =T FIAT AT AT WF | R T+ ¥ 9%

AN JAT ATIT 997 | ¥ T « Q0 &

3 "uar

o = steaatan qufg:- 30

ferorr quity e et

S=qarat 30 Iteea

TE:

ferfer waTRT HreE AT STl o S eEr Hured T S g9 g W |

yaw ¥ fyd e Tl w@er g gt ey

fIfed T e TAEedr T HEIR JTEeE FFarad TAee G50 ATER g | /

AT FEAHIH IMultiple Choice) TETHT Ted ITX FTHT Tl Teid STRATT 0 Fieere

S gl TG | TR IO ARUA AT A 5 A T G Pl U A B |

Y. FEQIT TgABieaH g e qdardier SR orea St el A€ )Capital Leter) AB,C,D T

oG U | Gl AL )Small Leter) a,b,c,d STGHT a7 97 e Gebel THT WY G IJYABT TE

EL

TEABTCTF TAEE g T F YHRHT FAeFhe (Calculator) TANT T TET B |

9, FITNTA YHEEHT BHAT @ TH AT UIE YHET §F A1 g8 Weal T& W (Two or more Parts of
a single question) 9T 32T I e g‘-.—% ar Fd) fevaviee (Short notes) qre ml

5. Pt g g TR U Gue WA di geigs StRdRahEe gy | qdardier /
GUF @USHT WA I el GV IAIRaswHl < T |

R. UG MEAHH AN Fraiicien] TARTAHT HOATEq@ S b B HGUHT A AU TSTHTH /
e qUHT a1 ) AT e 3 At aur Aiaee whare ff e Fuw i 9 s
FIIH EHATs 9 TSTHAA Thl TF1] 099 | (FNgT We BSTeUaHT a1 99 T GeeT Hs

0. TN TROH! TS GAE HUHT FFAGARE A LT TR THEAHAT FieAfed T |

9. weTEH wieq @i - R050/05/39

X w0 O

0

Page 1 of 3




Tt o Wit
Wi T, T GUE/SUGHE, qE &, FEIH SR UG AR
EIRRRI G R CA T CI I R E
PRLRE]
YD AT
gre (&) - ¥o IS
faga faew T §@rT SEErd

Q. A T TSR T T HUee

R AR I (IHEAT A faga grigeer TS & e

3 AUERl AMdd, AT faEHT Jure faga qrigeorar qie

¥, Ul HESAe G SO 3¢9 a9 J9Hl HHE, Sudedl Taw
FAIEE

L. HHE AR ATHN AU fqgq ATl J AT

. AEAE A IS (GPE qEl e

9, T e T AT

c. [agder FamHs Memeedl el

5.9 I, AU qdqr = Ay
5.} W qAT S AN
c.3 faga fEwe o
c.¥ faga fa@E fawmr
Q. JAIHI HAEE
0. HUTCTHT 9T THeTEeT AT, AT, THEAT, FFR T FHAIE®

99. AT STEELT T FGHT TGRS

9X. Energy Exchange, Energy Trading, Energy Banking, Energy Pool Market,
Regional Grid

TITAR] |,

A g i U, R0%9

fga T, R0%%

faga =8 fE=aor U9, R04s

faga fFowe smm TF, R00¥

ATATERT G UA, R0\

ST gTedl UA, R03¥

gEsie @@ U, R0%3

. EWME GG HawmEer R0%¥

qo. aTdTaRuT "I AT, 2000

9. faga =8 HEer HEwHEe, 048

R, Awe faga witgee, g=fad #H=rd dar wd faframreed
3. A9 fagd grtgeer, yefea e gerEd it
1%, AHTIE JAT fagareaor faiaHmEed, 0%

N G M X K W o

Page 2 of 3



e e R
Wi T, T GUE/SUGHE, qE &, FEIH SR UG AR
EIRRRI G R CA T CI I R E
9. %@W‘T EGEUI ﬁiﬁw'la?’ﬁ, R00g

gre (@) - 1o g

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.  Fluid Mechanics and Hydraulics

1.1
1.2

1.3

1.4

1.5

1.6

Basic concept of fluid and its Application in civil engineering

Physical Properties of Fluid: Mass density, specific gravity, specific weight,
viscosity

Hydro-statics: Pascal’s Law, Hydrostatic Law, Measurement of Pressure,
Pressure force on vertical, horizontal, inclined and curve surfaces and its points
of application, centre of pressure, Archimedes’s Principle, Buoyancy and
flotation. Stability of floating and submerged bodies

Hydro-dynamics: Energy of flowing fluid, Principle of conservation of Energy,
Euler’s equation along streamline. Bernoulli’s equation and its applicability
Hydro-kinematics: Different types of fluid flow: Laminar and turbulent flows,
Steady and unsteady flows, Uniform and non-uniform flows, Compressive and
incompressible flows, Ideal and real flows, Reynolds, Euler's and Navier-
Stoke’s equation of motions

Flow measurement: Discharge through a sharp-edged orifice, Discharge over
rectangular, triangular and trapezoidal weirs and notches, Venturimeter and its
application

2. Soil Mechanics

2.1

2.2

2.3
2.4

Index properties of soil: Mechanical analysis, Sieve analysis, Particle size
distribution, Soil consistency limits and Plasticity index

Three phase system of soil, solid, water and air relationship in a soil: volume
relationships, weight relationships

Soil water relation: Water table, Permeability, Darcy’s law

Compaction and consolidation: Major differences and methods, factors
affecting, measurement of primary and secondary consolidation

3. Engineering Mechanics, Strength of Materials and Mechanics of Structures

3.1

3.2

3.3

3.4
3.5

Resolution and composition of Forces: Parallelogram law of forces, Triangular
law of forces, composition and resolution of forces, Resultant force

Equilibrium: Lami’s theorem, Moment and Varignon’s theorem, condition of
equilibrium of rigid bodies under the action of coplanar forces

Simple stress and strain: Hook’s law, Young’s modulus of elasticity, Bilk
modulus, Modulus of rigidity, Thermal stress, Poisison’s ratio

Centroid Centre of gravity of various bodies (areas and volume)

Shear force and bending moments of simply supported beams under various
types of loadings

4.  Basic Drawing Techniques

4.1
4.2

4.3
4.4
4.5

Purpose and importance of drawing as language of engineering

Fundamentals of Standard drawing sheets Format of drawing sheets, types and
its essential components

Concept and techniques of free hand drawing

Drawing scales, dimensioning, lettering

General knowledge of drawing tools and equipment
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4.6  Concept of drafting conventions and symbols

4.7  Use of district maps, cadastral maps, Fin-maps for engineering purposes

4.8  Scales using for site plans; Introduction to preliminary drawings, working
drawings, etc.

4.9  Orthographic projection; first and third angle projection, pictorial view,
Sectional and Isometric views

4.10 Introduction to Civil Engineering drawings: Site plan, preliminary drawings,
working drawings, topographic, electrical, mechanical, plumbing and structural
drawings

5. Surveying

5.1 Introduction and basic principles of surveying General concept and
classification of surveying and its basic principles

5.2  Linear measurement techniques, representation of measurement and common
scales, sources of errors; effect of slope and slope correction Tape/ chain
triangulation, sources of errors, effects of slope, tape/ chain correction

5.3 Compass and plane table survey: types of compass; problems and sources of
errors of compass survey; bearings; principles and methods of plane table
survey, computing areas and volumes

54  Leveling and Contouring General knowledge on leveling and contouring:
principles of leveling; temporary and permanent adjustment of level; bench
marks; booking methods and their reductions; longitudinal and cross sections
survey; reciprocal leveling; trigonometric leveling; contour interval and their
characteristics; method of contouring, Preparing plans, longitudinal and cross
sections

55 Introduction to Theodolite traversing: Need of traverse and its significance;
computation of coordinates; adjustment of closed traverse and closing errors.

5.6  Principle of triangulation, Computation of area and volume by different methods

5.7  Introduction and Use of Total Station and Electronic Distance Measuring
Instruments

5.8 Introduction and use of Total station equipment’s and its importance.

g e (@) - 4o g

6. Construction Materials

6.1

6.2

6.3

6.4

6.5

6.6

Properties of civil engineering materials: Physical, chemical, thermal etc. General
knowledge of building materials, their different properties and their use in
construction

Stones: characteristics and requirements of stones as a construction material
Stone: Quarrying, dressing, seasoning, methods of laying, testing, characteristics
of good building stones

Bricks: types and testing of bricks Composition, functions, and preparation of
bricks, moulding, drying, burning, testing; types of bricks, qualities of first class
bricks

Cementing materials: types and properties of lime and cement; cement mortar
tests. Cement: Ingredients, storage, transportation, types, testing, characteristics
of good cement (OPC), and cement mortar and their characteristics

Cement concrete: Concrete mix design, concrete tests: cube test, slump test.
Water - cement ration and its role in concrete strength and workability
Reinforced cement concrete: Bar bending schedule, form work, development
lengths, and clear covers and cover strips, casting and curing
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6.7
6.8
6.9
6.10
6.11

6.12

Concrete blocks, types, strength and their uses.

Ceramic materials: ceramic tiles, Mosaic tiles

Metals: Steel; types and properties; Alloys of steel.

Timber and wood: timber trees in Nepal, types and properties of wood.
Miscellaneous materials: Asphaltic materials (Asphalt, Bitumen and Tar); paints,
varnishes, glass, insulating and plastic materials, soil properties and its
parameters

Quality control and maintenance management, Nano Technology in QC

7. Construction Management

7.1

7.2

7.3
7.4
7.5
7.6

7.7
7.8

Planning of construction site, scheduling of construction items, monitoring of
construction works and quality control methods and technology

Project scheduling (bar chart, CPM, PERT) Network techniques: Bar chart, CPM
and PERT; modern tools of construction management, Construction Management
in Developing Countries

Contract: Essentials, types, conditions, documents, and management

Tender and tender notice, Standard Bidding of Goods and Works

Duties and responsibilities of Client, Consultant, and Contractor

Safety engineering: Safety measurement of labor, safety wearing, safety tools.
Accident and its cause and primary treatment. Workers insurance and its policy;
Professional liabilities insurance and its claim.

Claim or variations in construction and their management.

Dispute resolution

8.  Estimating and Costing

8.1

8.2
8.3

8.4
8.5

8.6
8.7

8.8
8.9

Types of estimates and their specific uses, Concept of estimates, their types and
specific uses

Conversion of units: SI, Metric and FPS and vice versa

Contract : Essentials, types, conditions, documents, agreement, methods of
execution of works

Rules and methods of measurement of works and taking out quantities

Procedure of estimating, building estimates, estimates of other civil engineering
structures (main items not covered in building estimates)

Preparation of abstract of cost and billing bill of quantities

Construction Norms, preparation of bill of quantities and analysis of rates, their
types and importance

Purpose, types and importance of specification

Purpose, principles and methods of valuation of civil engineering structures

9.  Computer Application

9.1
9.2
9.3
9.4
9.5

9.6

Operating system: Importance, uses and types (MS-DOS, Windows)
MS-WINDOWSs based word processing: Editing and formatting documents
MS-WINDOWSs based spread sheet processing: Editing and formatting spread
sheets, presentation of graphs, Bar chart.

Creating database package: Sorting, replacing, listing fields, screen formatting of
data

Computer viruses and their remedies: scanning, cleaning, recovering data or
damage files

CAD application in civil engineering: Computer graphics fundamentals, drawing
tools bars, pull down menus, data storage and retrieval, coping, mirroring,
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reshaping objects, fine tuning graphics, transforming objects, grouping objects,
printing the drawings

10. NEA and Miscellaneous

10.1

10.2

10.3

10.4

10.5

Organizational structure and function of NEA, various power plants of Nepal:
Their types, silent features, and geographical locations

Power transmission system, voltage levels, lengths, export-import links for power
exchange with India

Occurrence and distribution of rainfall in Nepal, Hydrological cycle of Nepal.
Measurement of rainfall, Factor affecting rainfall, Measurement of stream
discharges, Factors affecting stream run-off. Precipitation characteristics and
Catchment characteristics and analysis of rainfall data, Design discharge and
Flood discharge, flooding events and its probable effects in hydropower plants
Slope stability of Hydropower construction sites: Head-works sites, conveyance
sites, Power house sites. Ground water table and its effects in hydropower
construction, Stability analysis of water storage structures (over turning, sliding,
crushing and uplift)

Safety measures against probable site accidents and electric shocks, basic
knowledge of first aid
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