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Inha University: 
The professor from Inha University showed us the tidal current power development 
status in Korea and other countries around the world. His PhD students introduced the 
blade design and performance analysis. Then, they demonstrated their design of 
assembling a tidal stream generator under water. The high flow velocity makes the 
connection between the tidal turbines and the pile difficult. Their design can be 
applied to the maintenance ship for offshore installation and maintenance. We also 
visited their JunSeok Memorial Library. 
 

 

 
Sihwa-Lake Tidal Power Plant: 
With six years, the world's largest tidal power installation with a total power output 
capacity of 254 MW was built in Sihwa-Lake. At the high tower, we could 
see the panorama of the tidal barrage. The engineer there showed us the monitoring 
room with the operation status of each turbine in real time. He told us that the power 
is generated on tidal inflows only and the outflow is sluiced away, which means twice 
a day. After doing certain research, I knew that this slightly unconventional and 
relatively inefficient approach is to balance a complex mix of existing land use and 
water use with environmental and power generation considerations. We were also 
introduced the principle of generation of the tide in the science museum. Besides tidal 
turbine, floating photovoltaic panel is another technology of water energy conversion. 
A tracking-type floating PV system has already been built.  
 

http://en.wikipedia.org/wiki/Tidal_power
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Korea Research Institute of Ship & Ocean Engineering (KRISO): 
KRISO has various research facilities, including towing tank for powering 
performance tests, Large Cavitation Tunnel for observation and tests, FMB Simulator 
for visual system design, Hyperbaric Chamber for pressure resistance tests, 
Deep-seabed Mining Laboratory and Offshore CCS Process Test Facility etc. We had 
the honor to visit the Ice Tank and the Ocean Engineering Basin. Ice Tank is used to 
implement the ice performance test for icebreaker and measurement of the ice load in 
model scale for arctic platforms. It will provide the technical support for the arctic 
engineering. Ocean Engineering Basin is very useful in offshore and costal 
engineering as well as the marine safety engineering. We were shown the artificial 
wave and seakeeping test. 
 
Korea Research Institute of Energy Research (KIER): 
In the “Energy Metropolis”. we were introduced different energy technologies in 
renewable energy, climate change and energy efficiency areas. Engineers there 
research almost all kinds of energy: solar cell, solar thermal, geothermal and hydrogen 
energy etc. Meanwhile, they research the CO2 capturing absorbent and the clean fuel 
in order to reduce the greenhouse gas. Large capacity battery used for the energy 
storage is also in their research field. Several solar houses at KIER caught our eyes. 
Although the construction cost of the zero energy solar house was 15 - 20% higher 
than the one of the normal house, it is more environmental friendly and economical in 
long term. To ascertain the renewable energy resource, the resource map was invented 
by using the geographic information system. 
 



 
 
The energy technology interests me most is the Photovoltaic (PV). It is the application 
of the photovoltaic effect. In a crystal, the bonds (between silicon atoms) are made of 
electrons that are shared between all atoms of the crystal. Light gets absorbed, and 
individual electrons in bonds get excited into a higher energy level and can move 
around more freely than when it was bound. That electron can then move around the 
crystal freely, which produces an electrical current. PV power generation 
employs solar panels composed of a number of solar cells containing a PV material. 
Materials presently used for PV include monocrystalline silicon, polycrystalline 
silicon, amorphous silicon, cadmium telluride, and copper indium gallium 
selenide/sulfide. While silicon is very efficient at turning light energy into electricity 
(commercially available multicrystalline Si solar cells are around 14-19%), it tends to 
cost more than "thin film" PV panels. These thin film panels use newer materials that 
produce smaller, more cost effective crystals, from materials such as 
copper-indium-gallium-selenide. However, they are usually less efficient than 
traditional silicon solar panels. 
 
PV uses the planet’s most plentiful and widely distributed renewable energy source – 
the sun. The direct conversion of sunlight to electricity occurs without any moving 
parts or environmental emissions during operation. Therefore, it is very clean and 
sustainable. According to Swanson's Law, when solar manufacturing capacity doubles, 
prices fall by 20%. Solar is no longer cost prohibitive; the price of producing 
electricity from solar panels has dropped from $74.67 per watt in 1976 to $0.74 per 
watt in 2013 with prices only continuing to drop due to better technology, a more 
mature industry, and more innovative financing plans.  
 
According to the Hong Kong Observatory, the average daily solar radiation is about 
13 MJ/m2, compared to 10 MJ/m2 in Berlin, one of the world’s leading markets for 
solar panel energy. It means that the solar energy is very abundant in Hong Kong. The 
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countless rooftops on Hong Kong’s skyscrapers are suitable for solar panels. But due 
to the limited spaces, the unclear ownerships of the roofs, and many old buildings 
without solar panels, it is difficult for residents to make use of solar energy, even if 
they care less about the prices. More specific policies are needed to make the 
ownerships of the roofs explicit and encourage the renovation of the old buildings. In 
terms of the government-owned house, the 200sqm roofs of the two Gateway 
Apartments towers have been partially covered with 100 solar panels since 2009. The 
system costs HK$1.5 million, and it is estimated to save more than HK$100,000 
annually. The system will take at least 10 years to break even, without including 
maintenance costs. High prices seem to have kept Hong Kong people from going solar. 
However, the price of solar products has been decreasing over the decade due to the 
advanced technologies and the fast developing solar industry in the mainland. So, it is 
good to think that the concrete jungle of Hong Kong can be turned into a huge vertical 
solar farm one day. 


