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Summary for the tour: 
 
Professor Jo and the other faculties in the Department of Naval Architecture and 
Ocean Engineering of Inha University aims to have a more effective Ocean (Tidal) 
energy generator. They focus on the development of Horizontal Axial Turbine (HAT) 
and the installation and maintenance of the device. The simulating device is made up 
of a big tank (about 10m3), a semiautomatic sliding arm and a water circulation 
system (pipes and pumps), which is small but precise and adequate to collect data for 
reference. 
 

 
 
Sihwa-Lake Tidal Power Plant is fantastic with its total power output capacity of 254 
MW, surpassing the 240 MW Rance Tidal Power Station which was the world's 
largest for 45 years prior to 2011. Ten 25.4 MW submerged bulb turbines are driven in 
an unpumped flood generation scheme. Power is generated on tidal inflows only and 
the outflow is sluiced away. 
 



 
 
The most attractive in Korea Institute of Energy Research (KIER) is that a great deal 
of UV modules and solar heat devices are installed at many buildings. Amazingly, 
their monocrystalline silicon solar cells have reached an efficiency of 17.9%. These 
solar energy devices are applied to supply electricity and hot water for zero-carbon 
buildings and low-carbon buildings. Data collection is another fantastic part of 
KIER’s energy research. They collect the distribution of solar intensity, biomass and 
wind speed to analyze how to utilize these resources. 
 

 
 
Korea Research Institute of Ships and Ocean Engineering (KRISO) is quite 
professional for its large-scale laboratories and devices. Ocean Engineering Basin has 
served since 1998. Today, it still performs well for wave modeling and sea keeping 
test. The Ice Tank is a large device for ice performance test for icebreakers. 



 
Tidal Energy 
 
Tidal Stream Generators (or TSGs) make use of the kinetic energy of moving water to 
power turbines, barrages allow tidal waters to fill an estuary via sluices through 
turbines. Most modern tidal concepts employ a dam approach with hydraulic turbines. 
A drawback of tidal power is its low capacity factor, and it misses peak demand times 
because of ~12.4 hours cycle of the tides. The total world potential for ocean tidal 
power has been estimated at 64,000 MW (Ocean Energy Council). 
 
The following is the comparison of three tidal plants in the world: 

 SIHWA TIDAL, 
KOREA 

LA RANCE, 
FRANCE 

ANNAPOLIS, 
CANADA 

Turbine Output 
(MW) 

10*26 24*10 1*18 

Runner Diameter 
(m) 

7.50 5.35 7.8 

Operation Mode Single Multiple Single 
(BRITISH HYDROPOWER ASSOCIATION, 2008) 

 
 If we can use the assessment (1) to do a simple simulation (supposing Cp = 0.6): 

  … (1) 

We have the average velocity on the direction of the turbines for the three areas, V1 = 
12.4m/s, V2 = 11.3, V3 = 10.7m/s. It is hard to find an average value for tide velocity, 
however, compared to the sea stream which has an average speed about 5.6 miles per 
hour (~2.5m/s) (NOAA), tidal resources need quite fast current in one direction. 
  
For the tidal plant, there are few technical issues to be solved. 
 
Corrosion protection is the biggest one that requires attention. We can design a 
cathodic protection to avoid the dissolution (corrosion) of the metal. The necessary 
protective current depends on the sea water oxygen content, salt content, and 
alkalinisation (BRITISH HYDROPOWER ASSOCIATION, 2008). We can also use 
stainless steel and overlay welding with corrosion resistant materials. 
 
There are other issues like maintenance, operation in reserved mode, duration and 
resistance of earthquakes. 
 
It is difficult to apply tidal energy or wave energy in Hong Kong for Hong Kong’s 
busy ship traffic and policy limitation. Hong Kong has recorded tidal data since 1999 
from the various tidal measuring stations. The theoretical maximum tidal energy 
which can be produced per day per unit area of an impounded water basin have been 



calculated and given below. 
 

Station Theoretical Maximum Tidal Energy (kJ/m2) 
Annual Total Daily Mean 

Shek Pik 4,782 13.10 
Tsim Be Tsui 8,640 23.67 
Lok On Pai 5,335 14.62 
Quarry Bay 4,402 12.06 
Tai Po Kau 4,859 13.31 

Tai Miu Wan 3,557 9.75 
Waglan Island 3,397 9.31 

Average 4,996 13.7 
(EMSD) 

 
The average tidal energy resource potential for Hong Kong is only 13.7 kJ/m2/day or 
1.39 kWh/m2/year, which is very small when compared to other renewable energy 
resources. We can predict that the cost of the power plant will be much more than the 
benefit, therefore there should be another solution instead. 
 
A nozzle may be one of the solutions which is worth trying. The scale for Hong 
Kong’s tidal energy generation can be small, and the strategy is going for highest 
efficiency. Depending on the theoretical surmising, we may abandon HAT but try the 
other types of turbines like VATs and cross-flow turbines, which cater better to Hong 
Kong’s situation. 
 
Other comments: 
 
The most important issue may be the overshooting of the energy use. It is so hard to 
lower human’s electricity and fossil consumption that we need to find other 
substitutes and not to contribute more to carbon emission. Above all, the transition 
from coal into renewable sources of energy is the primary task at present. 
 
For the tour, it is a pity that we have not seen more about UV technology and H2 fuel 
vehicles, which are both on the cutting edge of studies in Korea. 
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