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“Wav® energy”

clean alternative energy

Ms. Siriwan Laptuptimtong Environmentalist, Professional Level
Environment Monitoring and Evaluation Division
Office of Natural Resources and Environmental Policy and Planning

Global Warming is a phenomenon that occurs when

the Earth cannot radiate heat received from solar radiation at the
normal rate. This results in a rise in average global temperature and a
subsequent alteration of climatic patterns. The severity of rising mean
temperature and climate change has been increasing over time due
to human activities. These activities includethe use of resources and
production of non-renewable energy sources such as oil, coal, natural
gas, and fossil fuels, as well as the application of chemicals that
contribute to greenhouse gas (GHG) emissions. In cities with high
population density, energy demand increases, leading to higher
GHG emissions, which affect human environments and other organisms.



The impact of global warming results in the
increasing magnitude of natural disasters such as storms
and forest fires. Many countries pay attention to this
issue so they enter energy cooperation to bring the
transition from fossil fuels to the production and
consumption of clean energy in the future.
They develop models of Energy Disruption to serve
energy demands for both industries and the general
public. The searches for energy to
substitute and reduce the use of fossil
energy mostly come in forms of clean
energy from the nature such as solar energy,
hydro energy, wind energy, geothermal energy and
biomass fuel energy. These are excellent, environmentally
friendly alternatives that minimize pollution throughout
their entire lifeycle, from production to waste disposal.
They significantly reduce carbon dioxide emissions, a
major contributor to global warming. Countries worldwide
envision these renewable energy sources as the future

of power. They can be produced and reused endlessly

for both personal and public consumption, replacing

traditional energy sources without limitations. By
becoming the primary energy source, they will
significantly reduce environmental impact, decrease
pollution, and enhance the quality of life for future

generations.



Nowadays, there are attempts to utilize clean energy to
solve the problems of energy demand in a sustainable way
and to reserve energy for future consumption. An interesting
energy derived from nature is Wave Energy, which can be an
alternative, clean energy source for generating electricity. Wave
energy is generated by waves in seas and oceans as a result of
wind gusts over the surface of open water. In some cases, wave
energy is generated by the movement of tectonic plates or
other natural disasters such as earthquakes. Electricity generation
from waves is based on the principle of wave motion as the
main factor in power generation. There will be machines that
capture and harness wave energy using the systems installed
at various locations along the coast, near the shore or in the
middle of the oceans. The main equipment consists of a water
pump, a watertight pipe, a pipeline connected to the shore,
water turbines, wind turbines and generators to convert kinetic
energy into electrical energy. There are several methods of
generating electricity from the waves as follows.

1 Tidal power plants apply the principle of containing

sea water in a dam. The water enters the dam during
the high tides, it moves the turbine and producing power. On
the time of low tides, the water flows out from the dam, and

again producing electricity.

2 Underwater turbines are installed in a similar way as
on-shore turbines. When the waves move through
the turbines, they move and produce electricity. This method

is quite popular because of its relatively low cost.

3 Floating buoys are installed on the water surface.
When the waves move through them, the buoys
move up and down, pressure generated from the movement

will convert wave energy into electricity.

4Hydrautic system uses the pressure from waves to
push the hydraulic to drive power generators to

create electricity.

5 Compressed air system uses sea waves to compress
air into the storage tank, the air pressure will be used

to drive power generators to create electricity.



However, besides selecting the method of effective production of
electricity from waves that suitable to locations, another factor is finding the
power generator matching conditions and strength of the waves. There are

4 types of generators as follows.

1. Pelamis is a cylinder with a diameter of 4
meters and a length of 36 meters. With four main
modules and all the equipment (Pelamis-OTP),
the total length will be 180 meters. The up and down
movement of each module is caused by wave motion
that drives the operation of the power generator, which
converts wave energy into electrical energy with a

maximum output of 750 kilowatts.

Figure 1. Pelamis electricity generator

2. AquaBuQY is a floating buoy with a length of
21 meters that generates electricity from periodic
waves. Electricity generators are installed inside the
floating buoy, which converts periodically rising and
falling waves into electricity. The machine works
effectively when the wave height is around 1-1.5 meters.

lts maximum capacity is 150 kilowatts of electricity.

5 /\". [Atiu:\llu()Y'

3. CETO is installed about 5-10 kilometers from
the coast. It works effectively in the sea at a depth of
20-50 meters. It works by moving submerged buoys
that drive the water pump, which pressurizes the
seawater to move the power generator and feed

electricity into the system.

Figure 3: CETO electricity generator

4. The Dragon King of Ocean (DRAKOO)
has a length of 2.88 meters, a width of 3.0 meters and
a depth of 2.39 meters. The machine is installed on
a floating buoy. It works when the waves hit the valve
at the top of the machine. The seawater is pushed
into the machine, flows downwards and leaves the
machine. As the water flows through the machine,
it creates the pressure that sets the power generator
in motion and feeds electricity into the system. Its

maximum capacity is 4 kilowatts of electricity.

Source: https://ejournals.swu.ac.th/index.php/SWuUENGj/article/view/8323/7368



It is clear that the generation of electricity from
wave energy will increase the importance of wave
energy as an alternative energy source, especially in
deep sea areas where the ocean waves are strong and
fluctuate greatly, coupled with the wind movement
that amplifies the strength of the ocean waves.
The rhythmic up and down movements of the waves
create a strong potential energy. Therefore, it is
a challenge to harness wave energy as an alternative,
clean energy for power generation to ensure that this
energy source generates power effectively around the
clock. Meanwhile, the issue of consideration involves
power generating equipment that requires constant
maintenance because seawater can corrode metals to
a high degree. The force of excessive waves in the sea,
both surface water waves and the force of the wind
can cause damage to various devices. Moreover, there
are also problems caused by marine animals such as
Bivalves, sewage and marine organisms that attach
themselves to the equipment and disrupt the produc-
tion system. These are the reasons for the high pro-
duction costs of electricity generated from waves
compared to other energy sources. It is also necessary
to find a suitable location to install the systems that
can harness wave energy. An ideal location is an area
with constant adequate wave strength to allow the
installation of submarine cables to supply electricity to
the population without affecting the way of life and
well-being of people living on the coast and the

environment in coastal areas.

Generating electricity from wave energy is one

of the options clean alternative energy, but it is not
suitable for all countries with a coastline There are
several factors for consideration such as wave density,
wave strength, investment budget and government
supports. The advantages and disadvantages of wave

energy should be thoroughly investigated.

and has enormous
benefits. It is a renewable/ infinite energy that can be
a sufficient source for electricity generation. It is a
cost-effective and highly efficient operation, as most
parts of the hydropower machines are durable and
have a longer service life than other types of machines

when installed in suitable areas.

It requires high investments for the construction of
power generation plants and inventions for the
utilization of wave energy. It is also difficult to find a
suitable location for the installation of power generation
facilities and there are no widely available technologies
for the generation of wave energy. In addition, the
installation of large equipment in the sea can have an
impact on living organisms, so this aspect should be
taken into account when designing a wave energy
plant. This is to ensure that the country’s development,
the well-being of humans and living organisms coexist

dependently in a sustainable manner.
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Many countries have studied and developed the system of generating electricity from wave energy
as an alternative energy for domestic consumption. The United States of America develops the wave energy
converter for the production of electrical energy called “Triton” (Triton Wave Energy Converter — WEC), which
was installed in Seattle, Washington State, USA. It has the maximum capacity to generate 100 kilowatts of
electricity. The machine floats in the sea to absorb waves from all directions. It is durable and very stable
against all weather conditions, waves, wind and storms. It works by changing water pressure
created by the wave. The machine moves up and down in accordance with the changing pressure, which is
the force to create pressure on the power generator in the system. It stores the energy of the waves and

converts it into electricity.

Flgure 5: Trlton Wave Energy Converter

Source: https://www.thaipbs.or.th/news/content/322994
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Figure 6: “P2” electricity generator

Source: https://www.sarakadee.com/2011/11/04/wave-power-british/

The United Kingdom: The Scottish company
Pelamis Wave Power has developed wave energy
generator called “P2” with the support of the European
Marine Energy Center — EMEQ). It is installed in the
water near the Orkney Islands, north of Scotland, for
testing purpose. Pelamis is a cylinder with a diameter

of 4 meters and a length of 180 meters. Each module

floats on the surface of the water and is connected
by large hinges. The up and down movement of each
module is caused by the wave motion that drives the
operation of the power generator, and converts the
wave energy into electrical energy. It is immovable
because the parts installed underwater are held in

place by anchors.

Figure 7: Electricity generator from wave energy in Spain

Source: https://mgronline.com/greeninnovation/detail/9650000049053

Spain constructs the first wave energy power
plant with a capacity of 2 megawatts on the south
coast of Mallorca in Port Adriano, Spain. The plant has
enough capacity to supply 400 households with clean
and environmentally friendly energy for a whole year.
The plant has a useful life of at least 20 years. It utilizes
electricity generation from wave through the function
of hydraulic pistons. The system is filled with a special
fluid that flows into the pistons after the wave impact.

This fluid trigeers the movement of hydraulic motor,

which transmits the rotational force to the power
generator. After its action, the fluid flows back into
the hydraulic pistons, which are ready for the next
wave strokes. The entire process takes place in
alternating and continuous circles. The special feature
of this system is that it requires waves with a height
of only 0.5 meters for the generators to work
continuously. When a strong storm approaches the
coast, the generator automatically lifts itself out of

the water to prevent possible damage.
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Regarding the generation of electricity from waves
in Thailand, the relevant sovernment agencies have
been working with the private sector to conduct a
feasibility study, test the technology, develop a
prototype and install a small wave power generation
system. Thailand has the coastline of 1,660 kilometers
along the Gulf of Thailand and 954 kilometers along
the Andaman coast. The country has a low wave
density of less than 20 kilowatts/meter, making it
ineffective for the electricity generation. To summarize,

the wave energy potential in Thailand is inadequate

for the electricity generation so it is not worth investing
in power generation. The normal suitable wave
density is 40 - 60 kilowatts/meter. The normal best
wave density is 60 - 70 kilowatts/meter.
An important factor for consideration in the development
of suitable power generation in Thailand is wave height,
as it affects the energy potential. The Gulf of Thailand
has the highest waves in September with a significant
average of 0.9 meters. Therefore, the most suitable
electricity production is water turbine due to its low
investment costs. The electricity generator should be
the DRAKOO type because it is suitable for installation

in areas with a wave height of around 0.2 - 1.3 meters

and has a high efficiency of 55%:




However, the possibility of developing a power generation system from wave energy in Thailand is quite
difficult to realize due to the high investment costs for electricity generation, maintenance and construction
of an inland power plant to receive the electricity. Other factors such as government policy, production costs,
and permissions from residents in the areas should be taken into account. Therefore, the country should
study and prepare for the development of power generation from ocean waves to ensure worthwhile and
efficient investments. This is to meet the demand for clean alternative energy and support the country’s

energy security.
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Figure 8: Wave density (kilowatt/meter

Source: https://readthecloud.co/kayaking-at-samut-songkhram/

It is undeniable that the world pays higher attention to clean or alternative energy in the future, as this
issue will be significant for economic development and at the same time for the preservation of the environment
in order to preserve the balance of nature from destruction by many types of toxic gases. Such clean energy
will help reduce global warming and lessen the impact on the ecological system while helping to improve
the quality of life and well-being of people in the long term. Wave energy is an alternative energy from the

group of clean energy. This type of energy is available around the clock so it can constantly generate the
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electricity, unlike the wind energy which depends on the wind conditions and solar energy which can generate
energy at night. However, electricity generated from wave energy has not yet been a recognized technology.
The investment in construction and installation of the system is not yet worthwhile, as the initial investments
for the expensive equipment is high but power generation is limited, depending on conditions of waves. As a
result, electricity is uneven and unstable so that the income generated from electricity is insufficient to cover the
costs. Therefore, only countries with suitable location, potential and readiness can operate the power plant
to generate electricity from wave energy. As technology develops in the future and equipment prices become
cheaper, consequently cost per unit of production decreases. This will be a milestone in the growth of the
application of wave energy as a clean alternative energy in electricity generation to replace the use of fossil
fuel energy. There is a possibility that wave energy will go from being a reserve energy to a main energy and
an alternative to promote the development of the wave power generation system to make it worthwhile

in the future.
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