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During the five-day study tour to South Korea I learned and gained knowledge not 
only of how human could use the sea in more and more ways to produce energy, but 
also what those researchers had done to make the process more efficient and faster. 
Next I will summarize what we have learned in the four sites we visited. 
 
In Inha University, a presentation about blade design and its performance in water 
turbine and the maintenance system design was delivered to us. We knew that the 
researchers did a lot of experiments in circulate water channel (CWC) to find a 
suitable range of water velocity and angle between pile and nacelle that can make 
them connected successfully by controlling the weight of turbine and the tension of 
the guide wire. They also used modeling system to set parameters for the blades on a 
water turbine and to simulate its performance when putting in different flow 
velocities. 
 

 
 
Then, we went to visit Sihwa-Lake Tidal Power Plant. The plant made use of the 
difference of water level. Potential energy is first transformed into mechanical energy, 
and then converted into electricity through water turbine. The person in charge there 
showed us the monitoring room and told us that their power plant is the world’s 
largest tidal power installation, with a total power output capacity of 254 MW. And by 
visiting the power plant, we understood that the plant generates electricity only by the 
high tide because the water turbine can only work in one direction. So, the power 
plant works twice for two high tides on a sunny day. Also, the difference of water 
level should be larger than 2 to 3 meters for proper functionality. 
 



 
 
On the third day, we visited Korea Research Institute of Ships and Ocean Engineering 
(KRISO).  According to the presentation by the staff of KRISO, we found that 
KRISO has various research facilities. We paid a visit to the Ice Tank and the Ocean 
Engineering Basin. The ice tank is used to conduct the ice performance test for 
icebreaker and measurement of the ice load in modeling scale for arctic platforms.  It 
could provide technical support for the arctic engineering. The Ocean Engineering 
Basin is a place for experiments that ship safety could be tested using artificial waves, 
which was very useful in offshore and costal engineering as well as the marine safety 
engineering. Eventually, they showed us how they generate waves and do sea-keeping 
test. 
 
Following the visit to KRISO, we moved to Korea Institute of Energy Research 
(KIER), where we walked in the “Energy Metropolis”. We have widened our 
knowledge by seeing novel technologies in the fields of new and renewable energy, 
climate change, energy efficiency and materials. They did research in almost all 
energy-related areas, such as solar cells and hydrogen power. Engineers there led us to 
see several zero energy solar houses, which would be more environmental friendly 
and economical in long term in spite of its higher building cost. 
 



 
 
The most impressive part in this study tour is one of the technologies of KRISO called 
pendulum-activated floating wave energy converter, which is a wave activated body 
type converter with a fixed caisson, and it uses the motion of a pendulum located in 
an open-mouthed water chamber to capture the energy of the waves. Standing waves 
are formed in the chamber as the incident and reflected waves are superposed. A 
pendular plate placed at the node of the standing wave can efficiently absorb energy 
using the horizontal back-and-forth flow. To capture the wave motions in the floating 
model test, a motion capture system is installed in addition to the measurement system 
of wave fields, pendulum motion and absorbed energy. A pendulum wave energy 
converter can be designed as either fixed or floating. The floating-type device is 
installed in deep sea and has lower construction costs producing higher wave energy 
than the devices deployed in shallow water.  
 
Nowadays, about 93% of the world’s energy consumption relies on non-renewable 
energy sources like fossil fuel, which means only 7% is generated by new energy, not 
to mention that wave power is a tiny part in renewable energy. The global amount of 
wave energy with economic value is about one hundred million to one billion kW, 
while China theoretically holds about 70 million kW. Once the power of wave energy 
is well used, the problem of power shortage, global warming, as well as the emission 
of pollutant caused by fossil fuel incineration can be relieved a lot.  
 
If this technology is to be introduced to Hong Kong, there must be some pros and 
cons. Hong Kong is abundant of wave energy since it has coasts on three sides and 
long summer days with typhoons, so wave energy converter can certainly help a lot 
on energy supply if this technology becomes much mature. However, the biggest 
problem is that Hong Kong has deep natural harbours, so vessels are everywhere both 
near the coast and off coast. The floating wave energy converter, when floating on the 
sea, will surely affect the ships coming and going. Some accidents may even be 



caused. To avoid this drawback, I have a raw initial idea that the device can be 
installed in the lower cabin of ships, and when they are nearly still on the sea, the 
device can be dropped with the upper part still connected to the boat. Also, I 
remembered, in KRISO, we saw an installation using wave to squeeze air, in order to 
make the turbine rotate and produce electricity. This can be put on the ship body that 
is under sea level, and no matter the ship is moving or not, this could work. Or not 
when the ship is moving, for it may bring additional resistance. 
 
My comment about the study tour is that some contents presented to us are for 
students who have a general understanding of ocean and ship engineering, which is a 
little bit professional for us. 


