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Energy Density

‧Kinetic < Potential < Thermal

‧1 m/s current=0.05 meter head 

‧1 gram water exits one cal. heat as 
it decreases 1 degree Celsius. This 
heat can raise itself 420 meters 
height! 

 
 

Ocean Current

‧The energy density of ocean current 
is very low. It is similar to wind 
energy. 

‧The issue is how to install and 
maintain the big sea water turbine at 
deep ocean.
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Comparison of ocean energy
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• Potential power generation (PPG)
= (available ocean energy)

*(extractable fraction)
*(power generation efficiency) 

• Profits = PPG * (Benefits/kW - cost/kW) 
benefits = selling price, enhanced 
fishing, …
cost in the sense of dollar value, 
environmental impact, …

 
 

Why it is not commercialized yet?
No guaranteed profits!

• Technological barrier 
(scale of the system is beyond any 
existing ocean engineering system)

• Uncertainty on the investment 
(no experience on system of similar 
principle, nor scale)

• Initial investment is too large
(US$9B for a commercial OTEC)

 
 

What can we do now?

• Collect and analyze data to find the best 
site for testing

• Develop prototype systems
• Integration of international efforts 
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Efforts made in Chinese Taipei

• Find potential sites
• Survey the available KE for power 

generation
• Collect available technology:

designs and field tests
• Long term plan

 
 

Power transport in a current

• Power transported by ocean current (J/s/m/m)：
• P = 0.5 ∫ρv3 dz dx
• ρ is water density, about 1024 kg/m3

• v  is current speed, m/s
• dz dx is a small cross section of current 

• Finding location of high speed current is the 
most important task
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