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g]kfn ljB"t k|flws/)f 
k|fljlws ;]jf, l;len ;d'x, l;len pk;d'x, tx8 ;xfos k|jGws kbsf]  

k|ltof]lutfTds lnlvt k/LIffsf] kf&\oqmd 
 
 

1= lnlvt k/LIffsf] ljifo, k')f{f+°, k/LIff k|)ffnL, k|Zg;+Vof, c+sef/ / ;do lgDgfg";f/ x"g]% . 

kq ljifo k')f{f+° k/LIff k|)ffnL 
k|Zg 

;+Vof 

k|lt k|Zg 

c+sef/ 
;do 

k|ydkq ;]jf ;DjGwL 70 ljifout 
%f]^f] pQ/ 8 5 

  2 #)^f 
nfdf] pQ/ 3 10 

låtLokq Joj:yfksLo !fg 30 ljifout 
%f]̂ f] pQ/ 3 5 

  1 #)^f  
;d:of ;dfwfg 1 15 

 

2= k|ydkq / låtLokqsf] k/LIff 2 k^s u/]/ x"g]% . k|ydkqsf] k/LIff ;lsP kl% låtLokqsf] k/LIff 

tTsfn x"g]% . 

3= k/LIffsf] dfWod g]kfnL jf c+u|]hL efiff x"g]% . 

4= ;fdfGotM k|To]s lzif{ssf] c+sef/ tf]lsP adf]lhd x"g]% . 
 

k|ydkq M ;]jf ;DjGwL   [70] 
1. Hydrological and Sedimentological Studies [7] 

 Hydrology 

i. Drainage Area 

a. Basic knowledge of drainage area and its characteristics 

b. Rainfall and stream flow data. 

c. Analysis of rainfall and stream flow data. 

d. Determination of low flows and high flows 

ii. Floods 

a. Causes and occurrence of floods 

b. Flood hydrographs. 

c. Flood estimates 

iii. River discharge 

a. Methods of flow measurement. 

b. Area capacity curve. 

c. Rating curves. 

d. Flow duration curve. 
 

 Glacier lake outpurst flood 

i. Basic knowledge of snow and glacier hydrology 

ii. Glacier lake outburst flood (GLOF) and its phenomena 
 

 Sedimentation 

i. Basic knowledge of sedimentation, sediment transportation and its effect. 

ii. Sediment sampling 

iii. Estimates of sediment volume and its construction 
 

2.  Project Engineering           [3] 
 Power market survey 

 Load demand forecast and determination of capacity requirement. 

 Site selection. 

 Different stages of project studies. 

 Field investigations. 

o General reconnaissance 

o Topographical survey 

o Hydrological investigation. 
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o Sedimentological investigation 

o Geological investigations 

o Sub-surface exploration 

o Seismological studies 

o Material investigation 
 

 Project preparation for implementation and justification of the Project. 

 Types of Hydropower Projects. 
 

3.  Optimization Study    [3] 
 Optimization of dam height. 

 Optimization of water conveyance system. 

 Optimization of installed capacity, firm capacity of plant and dependable capacity. 

 Determination of load factor, utilization factor and plant capacity factor. 

 General knowledge of firm energy, useable energy and secondary energy. 

 Daily pondage basin and its importance for run-off-river schemes. 
 

4.  Hydraulics and Hydraulic Model Tests  [3] 
 Flow in natural channels, open channels and closed conduits 

 hydraulic Transients 

 Basic knowledge of: 

o Hydraulic gradient 

o Friction lossess 

o Water hammer 

o Hydraulic jump 

o Specific energy 
 

5.  Oerall Design of Hydro-Electric Projects   [6] 
 General layout of hydaulic structures 

 Selection of surface structures and underground structures 

 Output and capacity of the plant 

 Water conveyance structures 

 Storage reservoirs 

 Down stream compensation water release 

 fish passing facilities 

 Stations "In Cascade" 

 Economic Parameters (Factors) 

 Intial Environmental Examination (IEE) and Environmental Impact Assessment (EIA) 
 

6.  Types of Dams and Their Selection Criteria with relation to site conditions   [10] 
 Concrete Dam 

a. Concept of arch dam 

b. Concrete gravity dam 

o Concept of concrete gravity dams 

o Forces acting on a gravity dam and their line of actions 

o Stability against sliding and overturning 

o Bearing stresses 

o Preparation of foundations 

o Deposition of concrete on foundations 

o Subdivision of the concrete mass 

o Temperature control, concrete joints and height of concreting lifts 

o Water stops and seals 

o Inspection and drainage galleries 
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c. Embankment Dams 

o Basic knowledge of embankment dams 

o Types of embankment dams 

o Basic design principles 

o Seepage through embankments 

o Stability of the slopes and foundations 

o Stability analysis 

o Influence of pore pressure of stability 

o Stability on different loading conditions such as: 

 During and at completion of construction 

 When the reservoir is full 

 During drawdown condition 

o Special problems associated with earthfill and rockfill dams 

o Design in earthquake areas 

o Knowledge of computer aided design and software packages for design 

o Selection of riprap and filter materials 
 

7.  Spillway and Flood Control Works   [7] 
 Conditions affecting the design of spillway works 

 Determination of the required spillway capacity 

 Fied crest spillways 

 Ogee crest spillways 

 Siphon spillways 

 Types of flood gates 

o Vertical lift gates 

o Radial gatesTilting flap gates 

o Drum gates 

o Other types of flood gates 

 Gate details 

o Barrage gates 

o Flow control gates 

 Automatic control of flood gates 

 Energy dissipation 
 

8.  Headworks and Equipment      [3] 
 Types of intakes 

 Hydraulic design of intakes 

 construction of low level intakes 

 Size of intake gates 

 Design of trash rack 

 Desanding basin 

 Flushing structures 

 Gravel traps and its flushing structures 
 

9.  Canals and Free Flowing Channels    [3] 
 Selection of types of canal 

 Basic hydraulic design 

 Uniform flow 

 Headrace and tailrace canals 

 Spillway channels 

 Unsteady flow 



(OPen/Internal) Civil-8,465-65/12/05 

 

 

-4_ 

 Surges and waves 
 

10.  Tunnels    [3] 

 Location and hydraulic design 

 Cross sectional form and size 

 Tunneling procedure 

 Temporary supporting and permanent supporting 

o Shotecreting 

o Rockbolting 

o conrete lining 

o Grouting 

 Storage and care of explosives 
 

11.  Surge Chambers   [2] 
 Types of surge chambers and their function 

 Design of surge chambers 

 Behavior of surge chambers 

 Regulation and stability 
 

12.  Penstock    [2] 
 Hydraulic design of penstock 

 Design of anchor blocks and saddle supports 

 concept of underground penstock and its construction 
 

13.  Power Station Design and Construction   [3] 
 General Arrangement 

 Powerhouse substructure – its design and construction details 

 Powerhouse superstructure – its structural framework and building details 
 

14.  Underground Power Stations   [2] 
 Necessity of underground power stations 

 Construction of underground power stations 

15.  Multi-Purpose Hydropower Projects  [2] 
 Benefits of river basin development. 

 Multi-purpose hydropower projects and their planning. 

 Special considerations affecting power development. 

 Examples of multi-purpose Projects. 
 

16.  Reservoirs – Problems of Sedimentation  [3] 
 Influence of forest on rainfall. 

 Evaporation. 

 Sedimentation and causes of erosion. 

 Effects of deforestation on soil erosion. 

 Soil conservation. 

 Effect of dams on river regime. 

 Mechanism of reservoir silting. 

 control of silting. 
 

17.  Maintenance of Civil Engineering Works  [3] 
 Maintenance and its requirement. 

 Maintenance processes. 

 Scheduling and programming of preventive maintenance. 

 Maintenance squad. 

 Maintenance of: 
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o Reservoirs 

o Dams and spillways 

o Hydraulic equipment 

o Canals and forebays 

o Tunnels 

o Pipelines 

o Powerstation 
 

18.  Overview of Impact on Environment and fishery requirements   [3] 
 concept of IEE and EIA. 

 Effect of Hydro-electric works on Fishery. 

 Provision and management of fish passing facilities. 

19.  Safety Engineering   [2] 
 Safety rules and regulations. 

 Storage and handling of explosives, compressed gases and inflammable substances. 

 Safety precautions in handling electrical installations in construction premises, earthing 

and shielding techniques. 

 Fire hazaards, fire fighting techniques and equipment. 

 Noise hazards, its sources, effect on health and control. 

 First aid requirements in case of health hasards. 

 Field instrumentation and warning systems. 

låtLokq M Joj:yfksLo !fg    [30] 
A. 1. POWER SECTOR DEVELOPMENT AND INSTITUTIONS INVOLVED: [3] 

History of power development in Nepal, Energy demand supply trends, Challenges and 

prospects of hydropower development, Importance  of power exchange agreement with India, 

Scope of power exchange with other countries, Coordination between stakeholders in power 

sector, Scope for export oriented development of power sector, NEA’s mission and 

objectives, Basic trends in NEA development, Policies and programs of NEA, Financing of 

NEA, Indicators of NEA financial performance, NEA rules and regulations on employment, 

procurement and promotions, Inventory control,  Impediments for growth and  possible 

reform measures, Role of Government institutions involved in power sector development, 

Role and importance of IPPs,  Major projects under implementation and planning. 
 

2. LEGAL PROVISIONS FOR POWER SECTOR DEVELOPMENT: [5] 
Hydropower Development Policy, 2058, Water Resources Act, 2049, Electricity Act, 2049, 

Electricity Regulation, 2050, Nepal Electricity Authority Act, 2041, Environment Protection 

Act, 2053, Environment Protection Regulation, 2054, Electricity Pilferage Control Act, 2058, 

Electricity Pilferage Control Regulation, 2059. 
 

3. ENGINEERING ECONOMICS:   [2] 
Cash flow analysis, Project evaluation indicators, Payback period, Criteria for capital 

investment decision, Risk analysis, Taxation system in Nepal, Energy tariff and regulatory 

issues. 

4. PROJECT MANAGEMENT:  [3] 
Project Planning and Scheduling: Network models, CPM/PERT, Manpower leveling, 

Material scheduling, Project preparation for implementation and justification of the project.  

Project monitoring and control: System of control, Project control cycle, Feedback control 

systems, Cash control.  

Capital Planning and Budgeting: Capital planning procedures, Preparation of operating 

budgets, fixed and flexible budget, budgetary control.  
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5. ORGANIZATION AND MANAGEMENT:   [2] 
Internal Organization, Management Information System, Motivation, Leadership and team 

work, Decision making, Corporate planning and strategic management, Job description, Job 

analysis, Performance appraisal, Auditing and inventory control, Personnel Management, 

Familiarization with procurement guidelines and standards of World Bank, ADB, Preparation 

of Contract documents, specifications, condition of contract and other contractual procedures. 

  B.     ;d:of ;dfwfg :   [15] 
Joj:yfksLo sfo{;+u ;DjlGwt s"g} Pp^f ;d:of lbO{g]% . k|rlnt P]g lgodsf] kl/lw / cj:yf 

;d]tnfO{ ljrf/ u/L lbOPsf] ;d:ofsf] lgDg cfwf/df pko"tm ;dfwfg / ;"emfj k|:t"t ug"{ kg]{% . 

-1_ ;d:ofsf vf; vf; sf/)fx? bzf{pg] . 

-2_ ;d:of ;dfwfgsf nflu ;"emfjx? k|:t"t ug]{ . 

-3_ k|:t"t ;"emfjx? sfof{Gjog ubf{ To;jf^ kg{ ;Sg] ;sf/fTds k|efjx? pNn]v ug]{ . 
 

b|i^JoM kf&\oqmddf /flvPsf ;+ljwfg, P]g, lgod / ljlgodx? k/LIff x"g" eGbf 3 dlxgf cuf*L ;Dd ;+zf]wg jf vf/]h eO{ 

To;sf] ;§f xfn k|rngdf /x]sfnfO{ ;f]xL cg"?k kf&\oqmddf ;dfj]z ePsf] dflgg] % . 

 
 

 


