
 
 

 
  

→ When fresh water runs into the ocean and 
mixes with salt water, enormous amounts 
of energy are unleashed. Harnessing this 
energy can provide European states with 
an estimated 180 TWh per year of clean 
energy at competitive cost levels. The 
global potential for power production from 
salinity gradients is estimated at more than 
1600 TWh annually. 
 

→ Statkraft opened the world’s first osmotic 
power plant in 2009 in Norway. The 
operation of the plant proves that power 
from salinity gradients can supply a stable 
base load of renewable energy.  The next 
big milestone is the decision to build a pilot 
plant between 1 and 2 MW. 

 
→ Global awareness of the potential of 

utilizing salinity gradients is increasing. The 
EU has recognized salinity gradients as a 
source of renewable ocean power. A 
conducive policy framework that promotes 
new technological solutions is crucial in 
order to realise the full potential of 
osmotic power.   
 

Power generation from salinity gradients utilizes 
the difference in salt content between fresh water 
and seawater to provide a steady base load of 
electricity from plants located close to the 
end‐consumer. The energy potential from salinity 
gradients can be exploited by means of two 
different technologies; pressure‐retarded osmosis 
(PRO), where osmotic pressure propels a generator, 
or reversed electro dialysis (RED). The global 
potential for power production from salinity 
gradients is estimated at more than 1600 TWh 
annually – equal to China’s total electricity 
consumption in 2002. 
 
MEETING THE WORLD`S NEED FOR PURE ENERGY 
Climate change is one of the greatest challenges of 
our time. A transition to renewable energy is one of 
the most important measures to combat climate 
change. Statkraft is developing renewable energy 

globally and we are the largest producer of renewable 
energy in Europe. We believe that large commercial 
investments in renewable energy are needed and that 
technological innovation is a crucial enabler for a low-
carbon future.  Osmotic power is one of the 
technologies that can provide clean energy towards 
2050.  
 
THE WORLD’S FIRST OSMOTIC POWER PLANT 
Statkraft is the first energy company worldwide to 
make power production from salinity gradients a reality 
by building the world’s first osmotic power plant. On 
24

th
 of November 2009, Statkraft opened the plant, 

located at Tofte outside the Norwegian capital of Oslo. 
The next big milestone is the decision to build a pilot 
plant between 1 and 2 MW. Investment decision is 
planned for 2013. Furthermore, the goal is to build a full 
scale demonstration plant of 25 MW within 2020. 
Statkraft and Nitto Denko/Hydranautics have entered 

SALINITY GRADIENTS: STABLE ENERGY FROM THE OCEAN 
 

CLEAN BASE-LOAD ENERGY: An osmotic power plant 
extracts power from salinity gradients by guiding fresh 
water and salt water into separate chambers, divided by a 
membrane. The salt molecules pull the freshwater through 
the membrane, creating a pressure on the salt-water side 
that can drive a turbine. Salinity gradients can also supply 
power through Reversed Electro Dialysis (RED).   

Osmotic power harnesses the potential of the world`s great rivers to deliver 

stable and emissions‐free energy.  

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


 

energy technologies, like osmotic power, need a 
conducive policy framework.  This includes  

- Availability of financial support mechanisms 
- Efficient licensing and permitting procedures 
- Political commitment to support new 

technological solutions 
The policy measures that are adopted today will set the 
path for 2050. 
 
 
 

 
 
Statkraft will continue to work with industry experts and technology 
suppliers globally to create real industrial progress and help realize the 
potential of salinity gradients. 

into an agreement for the development and supply of 
membranes for osmotic power. This cooperation will 
accelerate the development of membranes specifically 
designed for the use in large scale osmotic power 
plants. 
 
MINIMAL ECOLOGICAL FOOTPRINT 
While other new renewables are periodic as their 
availability strongly depends on weather conditions, 
osmotic power is stable and well suited for base‐load 
electricity generation, as the ocean experiences 
water inflows all year. Large‐scale development of 
osmotic energy will have a minimal ecological 
footprint as: 
→ Rivers usually run into the ocean near cities or 

other industrialised areas, which means most of 
the energy potential from salinity gradients can 
be generated in urban areas. These areas are 
often already affected by human activities and are 
close to the end consumers. The technology could 
potentially also utilise cleaned sewage treatment 
water instead of fresh water from rivers, further 
improving the environmental contribution. 

→ Plants can be constructed partly or entirely 
underground, minimizing their environmental 
impact. Osmotic power plants are highly area 
efficient compared to most other renewable 
sources. The water management processes 
associated with operation of the plant can be 
designed without affecting the biotopes of the 
river, river outlet and sea. 

 
A CONDUCIVE POLICY FRAMEWORK 

The International Energy Association (IEA) supports 
the development of osmotic power as a future source 
of energy. Likewise, the International Panel on Climate 
Change (IPCC) is showing increased interest in osmotic 
power. Public support, recognition and inclusion in 
roadmaps, strategies and policies are important for 
the future development of osmotic power. Ocean 

Statkraft was the first energy company worldwide to make power production from salinity gradients a reality. The plant, located at Tofte outside 
Oslo, opened in 2009, and demonstrated the operational feasibility of osmotic power. Another osmotic power prototype plant was opened in 
Japan 2010, and a prototype plant for reversed electro dialysis is soon to go online in The Netherlands.  

   FOR MORE INFORMATION, PLEASE CONTACT 
 

→ Mr. Øystein Skråmestø Sandvik 
Business Development Manager, Osmotic Power 

Mobile + 47 9132 2010 
Oystein.Sandvik@statkraft.com  

→ Mr. Simen Bræin 
Special Advisor 
Mobile: +47 907 27 513 
Simen.Braein@statkraft.com 
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