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Course Objectives
The course goal is to cover key concepts in forms of energy, the status of global energy supply and sources as well as the situation in Ethiopia. It further enables student to grasp and understand planning criteria for energy demand coverage, types of hydropower plants and their classification, essential components of hydropower schemes as well as design of diversion structures usable in hydropower schemes.
Outline Syllabus 
· Energy: Sources of energy, world energy balance, energy demand
· Significance of hydropower: Worldwide, Ethiopia, advantages and disadvantages, Comparison of Hydro power and Thermal power.

· Bases for water and energy management: Planning criteria for energy production; appraisal of catchment area and Water course; terms and parameters pertinent to hydropower schemes

· Types of hydropower plants: Various classifications; low head plants; medium head plants; high head plants; pumped storage schemes

· Classification of hydropower plants: low, medium, and high-head plants. Practical approach to the planning and design of hydroelectric power installation: hydropower development cycle: pre-construction (planning), implementation (engineering, construction and supply) and operation (management and operation of hydropower installation). Fundamental theory of water availability and demand: flow, power and load duration curves. Design of hydropower plants: intakes, power canals, forbear, surge in power canals and penstocks, surges tanks, water hammer analysis, tunnels, power houses, draft tube, anchorage and supports. Characteristics and selection of valves, turbines, turbine location and cavitation’s problems.
Course Delivery plan and contents
	Period in Weeks
	                            Topics

	1
	Chapter 1: Energy sources and Hydropower
· Sources of energy
· Challenges
· Ethiopian Energy sources
· Hydropower and its status of development in Ethiopia
· Classification of hydropower plants

	1
	Chapter 2: Estimation of water power potential

· Some definitions and concepts
· Flow duration studies
· Power Demand
· Load Predictions

	1
	Chapter 3: Planning of hydropower Projects
· Hydropower Development Cycles 
· Hydrological study –Outputs
· Power Potential Studies
· Construction and operation features of hydropower projects

	1
	Chapter 4: Design of Hydropower Plants (Intakes)
· Types of intakes

· Design of intakes

· Skimmer wall

	2
	Chapter 5: Design of Hydropower Plants (Canals and Tunnels)
· Canal Sections 
· Canal design
· Tunnels

· Classification of tunnels

· Tunnel design features

· Tunnel boring machine

	2
	Chapter 6: Design of Hydropower Plants (Water Hammer Analysis and Surge Tank Design)
· Water hammer
· Surge tanks
· Forebays
· Penstock

	
	Chapter 7: Design of Hydropower Plants (Electromechanical)
· Hydraulic turbines

· Power house

· Tail race


Assessment Methods
	No
	DESCRIPTION
	WEIGHTING %

	1
	Assignment Type I
	20-30

	3
	Mid-Exam (written)
	20-30

	4
	Mini-Projects
	20-30

	5
	Final Exam
	40-60

	Total
	100


Attendance Requirements
A student must attend at least 85% of the classes.
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