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Trend of runner diameter
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References in recent years

1

1870 Beginning of the hydropower turbine  
manufacturing.

1873 First Francis turbine with a modern  
distributor.

1903 Niag a ra Falls, Can a da:
 Dou ble spi ral tur bines with an output of 5.2 MW  

and with an operating head of 79.5 m.  
Most powerful turbines of their time.

1912 Niag a ra Falls, Can a da:
 Dou ble spi ral tur bines with an output of 12 MW  

and with an operating head of 54.9 m.  
Most powerful turbines of their time.

1974 Grand Cou lee III, USA:
 An output of 820 MW and with an operating  

head of 87 m. Most pow er ful and larg est  
Fran cis tur bines in North America with 9.7 m  
run ner diam e ter.

1974 Rovi na-Pias tra, Italy:
 An output of133 MW at the high head of  

with an operating head of 554 m.

1978 Itaipu, Brazil/Paraguay:
 An output of 800 MW and with an operating head of 

118.4 m. Overall design and joint supply of turbines  
and generators for the most powerful hydro plant in 
South America at 13 300 MW.

1982 Xingo, Brazil:
  6 x 535 MW; Francis turbines with an operating 

head of 111.7 m and a runner diameter of 7.2 m.

1991 Norris Dam, USA:  
First aerating Francis turbine runner  
increases dissolved oxygen content  
for enhanced aquatic life.

1997 Three Gorges, China: 
 Participation in the supply of turbines,  generators 

and electrical equipment for the world’s largest  
hydroelectric power plant with a total capacity of 
more than 18 000 MW.

1997 Ghazi Barotha, Pakistan:
  5 x 295 MW; vertical Francis turbines with an 
  opera ting head of 69 m and a runner diameter 
  of 6.4 m.

7 8
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9 10

2002  Longtan, China:

 7 x 790 MW; Francis turbines with an operating  
head of 140 m; Runner diameter of 7.9 m.

2003 Omkareshwar, India:
 8 x 66.3 MW; large low head Francis   

turbines with operating head in the  
range of about 30 m.

2005 Xiaowan, China:
 6 x 714 MW; Francis turbines including  

8.7 m outside diameter ring gates.

2006 Revelstoke, Canada: 
 1 x 512 MW; Francis turbine with an operating  

head of 127.1 m and a runner diameter of 7.1 m.

2007 Jin Ping II, China:
 8 x 610 MW; high head Francis turbines  

equipped with ring gates; first application  
of the splitter blade design for a large  
runner (runner diameter about 6.5 m).

2007 Eastmain 1 A, Canada:
 3 x 260 MW; Francis turbines with an operating 

head of 63 m and a runner diameter of 6.6 m.

2007 Nuo Zha Du, China:
 3 x 650 MW; Francis turbines with an operating 

head of 187 m and a runner diameter of 7.3 m.

2008 Xi Luo Du, China:
 3 x 784 MW; Francis turbines with an operating 

head of 197 m and a runner diameter of 7.7 m.

2008 Li Yuan, China: 
 4 x 612 MW, Francis turbines with an operating 

head of 106 m and a runner diameter of 8.2 m.

2008  Da Gang Shan, China:

 4 x 663 MW; Francis turbines with an operating  
head of 160 m and a runner diameter of 7.0 m.

2009 San Esteban II, Spain:
 1 x 177.3 MW, Francis turbine with an operating 

head of 95 m and a runner diameter of 4.6 m.

2010 Waneta, Canada:
 2 x 167 MW Francis turbines with an operating  

head of 61 m and a runner diameter of 5.5 m.

7 Itaipu, Brazil

8 Three Gorges, China

9 Eastmain, Canada

10 Grand Coulee, USA
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2011 Bratskaya, Russia:
 Refurbishment and runner replacement for 
 6 x 255 MW Francis turbines, operating head  

of 100 m, runner diameter of 5.6 m.

2011  Belo Monte, Brasil;

 Participation of 4 from 14 total turbine and generator 
units including electrical equipment; Francis turbines 
with an operating head of 87 m and 620 MW output 
each; runner diameter of 8.4 m.

2014  Tarbela 4th Extension, Pakistan:

 3 x 477 MW; Francis turbines with an operating  
head of 101 m, runner diameter of 7.9 m.

 Project with the world biggest double disc closing 
valve with a diameter of 7.5 m.

2014   Gemeinschaftskraftwerk Inn, Austria;
  2 x 51 MW; Francis turbines with an operating  
  head of 132 m; Silt protected turbine design  
  with runner diameter of 2.2 m.

2015  Wu Dong De, China:

 6 x 862 MW; Francis turbines with an operating head 
of 137 m, one of the world largest runner diameter  
of 9.7 m; Project with the highest output supplied  
by Voith Hydro.

2015  Wu Nong Long, China:

 4 x 253 MW; Francis turbines with an operating  
head of 81 m; runner diameter of 6.0 m.

2016  Site C, Canada:
 6 x 208 MW; Francis turbines with an operating  

head of 50 m, runner diameter 7.5 m.

2016  Skjerka, Norway;
 1 x 103 MW; Francis turbine with an operating head 

of 360 m; Splitter blade runner diameter 2.8 m; High 
head francis turbine project with splitter blade runner.

2017  Yang Fang Gou, China:
 4 x 382 MW; Francis turbines with operating  

head of 99 m; runner diameter 6.9 m. 
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2017  Ffestiniog, Wales;

 2 x 92 MW, Refurbishment of Francis turbines with an 
operating head of 279 m, runner diameter of 2.6 m. 
Project with ternary turbines for frequency and grid 
control with shaft through draft tube.

2019  Pakal Dul, India:

 4 x 279 MW; Francis turbines with an operating  
head of 397 m, runner diameter of 4.2 m.

2020  La Xi Wa Unit 4, China:
 First 0 to 100 % Power Output Francis turbine with 

an maximum output of 711 MW at an operating head 
of 205 m; runner diameter of 6.9 m. Special turbine 
for grid frequency control to balance wind and solar 
energy power station.

12

11 Longtan, China 

12 Pakal Dul, India



Voith Group
Voith Hydro Holding GmbH & Co. KG
Alexanderstr. 11
89522 Heidenheim, Germany

Contact:
Phone +49 7321 37-0
www.voith.com/hydro
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