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Hydropower

Social, environmental and 
economic concerns
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Global Trends

Å Historical overview

Å Demand

Å Future generation

Å Global capacity

Å Global potential, generation & capacity
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Historical overview

ÅHistorically an increase in hydropower generation
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Source: IRENA (2012) Source: World Energy Council (2016)



Demand

ÅDespite large capacity
and increase ςnot
a major contributor
to the energy demand
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Source: IEA (2016)



Futuregeneration

ÅHydropower projected to
increase its capacity ςbut
remain fairly constant in 
terms of total share

ÅIn terms of renewables, 
particularly wind and solar 
PVwill increase
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Source: IEA (2016)



Global capacity

Capacityaddedin 2015
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Source: IHA, 2016



Global potential, generation & 
capacity

ÅTechnical potential, 
generation and installed 
capacity in 2015

ÅDuring 2015: 
- 33.7 GW new installed 
capacity 
- 2.5 GW pumped 
storage (2016: 5 GW)
- 1,212 GW global 
capacity
- 3,975 TWhgeneration

ÅChina largest 
contributor 
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Source: IHA, 2016



Technologies in the 
hydropower chain

Å Introduction

Å Governing equations

Å Technology overview

Å Choice of turbines

Å Reservoir operation

Å Hydro specific technical parameters

Å Economic concerns

Å Environmental concerns

Å Social concerns

Å Climate Resilience
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Introduction

Å A big advantage of 
hydroelectric power is the 
ability to quickly and readily 
vary the amount of power 
generated, depending on 
the load presented at that 
moment.
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Source: Irena, 2012



Governing equations
Å H = Hydraulic head [m]

Å ”= Density of water [kg/m3]

Å V = Volume [m3]

Å ὲ = Turbine efficiency [-]

Å ὲ = Generator efficiency [-]

Å c= Environmental flow deduction 
factor [-]

Å Q = Flow [m3/s]

Å S =  Storage [m3]

Å E= Evaporation [m3]

Å P= Precipitation [m3]

Å PE= Percolation [m3]

Å t= time
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ὖέὸὩὲὸὭὥὰὩὲὩὶὫώὶὩίὩὶὺέὭὶὉ ”z Ὣz Ὤz ὠὐ (2)

ὖέύὩὶέόὸὴόὸὪὶέάὬώὨὶέὴέύὩὶὖ ” Ὣ ὲ ὲ ὧ ὗ È7 (3)

ὡὥὸὩὶὦὥὰὥὲὧὩὶὩίὩὶὺέὭὶὛ Ὓ ὗ ȟ ὗ ȟ Ὁ ὖ ὖὉ [m3] (1)

Source: Irena, 2012

Note! Many different ways and 
conventions to write these equations



Classification of hydropower plants based on specification type
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Technologyoverview

Run of the River plants Storage hydropower Pumped hydro storage
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Classification of hydropower plants based on head
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Technologyoverview

Low head Medium Head
High Head



Classification of hydropower plants based on hydrological sequence
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Technologyoverview

Single stage power plants Cascade/Multistage hydropower plants



Classification of hydropower plants (Reservoirs) based on the purpose

ÅMulti -purpose reservoirs
Water supply
Flood control
Soil erosion
Environmental management
Hydroelectric power generation
Navigation
Recreation
Irrigation 
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Technologyoverview


