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Actual cost of actual energy produced

http://alfin2100.blogspot.com/2012/07/comparing-costs-of-energy-production.html

http://alfin2100.blogspot.com/2012/07/comparing-costs-of-energy-production.html
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Some components of hydro plants 

1. Spillways: release water downstream that 
is not used to make energy 

2. Penstock: collects water from a upstream 
leading it to the turbine 

3. Draft tube: is the passage below turbine

4. Tailrace: is the water passage from the 
draft tube to the river downstream 

5. Surge tank: is a reservoir that vents sudden 
pressure built up in turbine
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5https://populationeducation.org/what-are-pros-and-cons-hydropower-and-tidal-energy/
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Reservoir

Itaipu dam, Brazil
http://unesdoc.unesco.org/images/0021/002183/218372por.pdf

Penstock

Dam

Spillway

Tailrace

https://populationeducation.org/what-are-pros-and-cons-hydropower-and-tidal-energy/
http://unesdoc.unesco.org/images/0021/002183/218372por.pdf
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Turbines

• A turbine is a rotary engine that exerts energy 
from a fluid flow and converts it into a useful 
work, e.g., electricity. 
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Turbine choices
(Dynamic machine to extract energy from fluid )

1. Reaction (Static pressure changes):
Converts both Flow & Kinetic energy  

1.1 Axial flow or propeller turbine 

(Kaplan, Bulb)

1.2 Radial or Mixed flow (Francis turbine) 

2. Impulse: (Static pressure unchanged):

Converts only Kinetic energy  

2.1 Tangential flow on buckets (Pelton) 
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Comparison of turbine types
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1. Reaction Turbines
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Runner of Kaplan Turbine Unit for Guangxi Dahua 110MW 
Hydropower Plant

http://www.tbhic.cn/en/productview.asp?id=65

Kaplan Reaction Turbine
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http://www.tbhic.cn/en/productview.asp?id=65
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Three Gorges Dam Francis turbine runner

http://en.wikipedia.org/wiki/Three_Gorges_Dam

14

http://en.wikipedia.org/wiki/Three_Gorges_Dam
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http://www.gmsi.be/gmsi_fr/02_services_04_usinage_sur_site.php

Pelton Impulse Turbine
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http://tomorrowspower.ca/story/timeline/

http://www.gmsi.be/gmsi_fr/02_services_04_usinage_sur_site.php
http://tomorrowspower.ca/story/timeline/
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Hydraulic analysis 
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Range of dimensionless Specific speeds for 
turbines 
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Specific speed with dimensions 
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Efficiency vs Non-dimensional Specific speed 

21

Efficiency against Dimensional Specific speed 
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Dimensional 
specific speed 
in Imperial 
units 
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Dimensional 
specific speed 
in Imperial 
units 

Micro-hydro 
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