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Abstract

One effort to reduce dependence on energy resources derived from fossil as well as 

an effort to provide solutions to the problems above as well as to reduce the impact of 

global warming is to develop renewable energy sources. One of the great potential 

energy source is the energy of ocean currents, Indonesia passed a very unique flow 

that is known by Indonesia Traffic Flow (ITF / Arlindo).

Indonesia Traffic Flow, which has a current strength values in each path that has the 

potential to meet electricity demand in Indonesia. ITF is a system in Indonesian 

waters where there is current path that carries the water masses from the Pacific 

Ocean to the Indian Ocean. Pacific water mass consists of water masses of North 

Pacific and the South Pacific. Traffic Flow path with the path of Indonesia (Arlindo), 

there are several provinces that targeted the development of energy used as the 

location of ocean currents that pass by ITF including West Nusa Tenggara, East 

Nusa Tenggara, Maluku, North Maluku and North Sulawesi. The average value of 

current for 3 years (2004-2006) at Sea Makassar where the average is 11.6 Sv, 2.6 

Sv Lombok Sea, Halmahera Sea (Lifamatola) 1.1 Sv, 4.9 Sv and Ombai Sea Timor 

Sea 7.5 Sv. The values of these currents when we convert it into units of Watts will 

produce a very large energy, where electricity demand in Indonesia or the world will 

be fulfilled.
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Introduction

1. The development of human civilization from ancient times until now showing 

significant improvement. Increasing the impact the increase in various aspects of 

human life support, one of which is the need for energy. Energy used by people 

today comes from burning fossil fuels. If explored further the use of fossil fuels is 

having a negative impact on the environment, including issues concerning the 

actual issue at this time of global climatic change are the impacts of global 

warming. Fossil fuels is also a natural resource that can not be updated 

(unrenewable source), meaning that if oil reserves in the wild is low even finished, 

a short time is not necessary to be able to get it back.

2. Meeting the energy needs in Indonesia today is still largely rely on the source of 

energy derived from fossil fuels and little use of renewable energy sources that 

can not be more obvious problems arising from the use of energy sources is still 

felt by the people of Indonesia. For example, electrical energy generated is not 

enough available and can not be spread evenly throughout the region until around 

the country, as evidenced by many people in remote areas that have not been 

able to enjoy electrical energy due to the difficulty of building electricity network. 

Many people with low economic level who can not afford to pay the installation fee 

and electricity bills due to high operating costs

3. One effort to reduce dependence on energy resources derived from fossil as well 

as an effort to provide solutions to the problems above as well as to reduce the 

impact of global warming is to develop renewable energy sources. Renewable 

energy sources are energy sources that can be updated and if managed properly 

can be used in a long time. These renewable energy sources are environmentally 

friendly, able to minimize the social impact and cheaper when compared with 

other energy sources.

4. Indonesia is a maritime country with a vast ocean more than land, great potential 

in renewable energy development energy development in the field of ocean 

currents. In addition to the breadth of the territorial sea of Indonesia, there is one 

feature of ocean currents in the Indonesian waters, namely Indonesia Traffic Flow



(ITF) which is the exchange of very large mass of water between the two oceans 

the Pacific Ocean and Indian Ocean.

Main Result

Energy sources of no less magnitude is Indonesian ocean currents. Briefly, the 

electrical energy from ocean currents, in principle, is to change the kinetic energy of 

currents and ocean waves to drive the turbine. Actually, the working principle of 

generating energy like hydroelectric ocean currents, but with the construction of metal 

is better because it must come into contact with the corrosive sea water. Marine 

current energy is the most potential is the existence of Indonesian Traffic Flow (ITF). 

An estimated 5.6 to 9 terrawatt potential projects based on Indonesian Traffic Flow 

(ITF). If converted into electricity, ocean currents Indonesia could reach 30 000 to 50 

000 times the capacity of 187 MW hydropower Jatiluhur.

ITF is a system in Indonesian waters where there is the path that brought the mass 

flow of water from the Pacific Ocean to the Indian Ocean. Pacific water mass consists 

of water masses of North Pacific and South Pacific (Wyrtki, 1961; Fieux et al., 1996a). 

ITF mainly due to the occurrence blow southeast trade winds in the southern Pacific 

from the Indonesian territory. Surface winds resulted in the tropical western Pacific 

Ocean is higher than in the eastern Indian Ocean. The result of the pressure gradient 

causing the flow of current from the Pacific Ocean to the Indian Ocean. Indonesian 

traffic flow during the Southeast Monsoon is generally much stronger than in the 

Northwest Monsoon. Some results of model studies revealed dependence of surface 

temperature and surface heat deposit Pacific and Indian oceans to the flow of this 

traffic. Both the ocean will be very different if without ITF (MacDonald, 1993). 

Indonesia Traffic Flow absence will increase the sea level in the Pacific Ocean and 

dropped in as much as 20-10 cm.

Sources of water carried by the ITF from the Pacific Ocean north and south. Makasar 

Strait and Flores Sea is more influenced by the North Pacific ocean water mass while 

the Seram Sea and Halmahera more influenced by water masses from the South 



Pacific. Gordon et al. (1994) says that the Pacific water mass entered the Indonesian 

archipelago through a 2 (two) main points, namely:

1. West point where the mass of water entering through the Celebes Sea and 

Makassar Basin. Most of the mass of water will flow through the Lombok Strait and 

ends in the Indian Ocean while others dibelokan continues eastward into the Flores 

Sea to the Banda Sea and then out into the Indian Ocean through the Timor Sea.

2. East point where the mass of water entering through the Halmahera Sea and 

continues into the Molucca Sea Banda Sea. From the Banda Sea, according to 

Gordon (1986) and Gordon et al., (1994) the mass of water will flow to follow two 

(two) routes. Northern route through the Strait of Ombai Timor Island, between the 

island of Alor and Timor Island, go to Sea Savu and Rote Strait, while the southern 

route through the Basin of East Timor and the Timor Strait, between the island of 

Rote and the Australian continental shelf.

Pict. track of ITF [1]

Viewing Traffic Flows travel Indonesia (ITF), there are some provinces that made the 

location of the development of targeted marine current energy is passed by Arlindo 

including West Nusa Tenggara, East Nusa Tenggara, Maluku, North Maluku and 

North Sulawesi.

The flow velocity values in Indonesian Cross Flow (ITF) is the minimum value of 

current velocity maximum ~ 5 ~ 24 with an average of ~ 15 in detail can be seen in 

the picture below.



Pict. Value of Current Velocity on the trajectory ITF [2]

From the picture above, the value of the red color represents the average current 

value during the three years (2004-2006) where in the Makassar Sea averaged 11.6 

Sv, 2.6 Sv Lombok Sea, Halmahera Sea (Lifamatola) 1, 1 Sv, 4.9 Sv Ombai Sea and 

Timor Sea 7.5 Sv. These data are survey data called INSTANT. Value on the black 

color represents the current value and the value of pre INSTANT research on the 

green color represents the value of the abundant flow of more than 1250 m where the 

overflow into the Seram Sea and Banda Sea. Current values over when we convert it 

into units of Watts will produce a very large energy, where electricity demand in 

Indonesia or even the world will be fulfilled.

In Indonesia alone research on marine currents energy development has been done, 

for example, Bandung Institute of Technology has successfully developed a turbine 

energy generating small-scale ocean currents, 5000 watts, in Nusa Penida, Bali and 

Sekotong, West Lombok. In Sekotong, the same team working at the request of the 

Ministry of Maritime Affairs and Fisheries to melistriki resident fishermen. Plant in 

Sekotong has been operating since October 2009 and sold for Rp500 per kWh of 

electricity.

Besides the potential of numerical simulation of electric power in several regions in 

Indonesia have been carried out by Indonesia BPP Technology Hydrodynamics 

Laboratory. An example simulation result of power potential in the strait between Bali 

and Lombok by using the MEC-Model program artificial Research Committee of the 

Marine Environment, The Society of Naval Architects of Japan. Assuming a turbine 



efficiency of 0.593 and using the average flow velocity over one tidal period (residual 

current) for the M2 tidal constant, the potential for electric power in several places in 

the straits of Bali at a depth of 12 feet, neap tide conditions, can reach 300 kW when 

use leaves the turbine with a diameter of 10 meters. For the Badung Strait and 

Lombok straits energy potential of the southern part of the range 80-90 kW.

The gain and excess energy use other than the ocean currents are environmentally 

friendly, energy intensity also has a large kinetic energy compared with other 

renewable energy. This is due to the density of sea water 830 times the density of air, 

so with the same capacity, turbine ocean currents will be much smaller than the wind 

turbine. Another advantage is no need to design structures such as the excessive 

power of wind turbines are designed with consideration of the hurricane because the 

physical conditions at a particular depth tends to calm and predictable.

Discussion

Seeing the condition of Indonesia Traffic Flow a very potential visits from the current 

average value above. Indonesia should be more aggressively develop renewable 

energy from ocean currents of this energy, exactly in line Indonesian Traffic Flow 

(ITF). Because of the estimated potential of about 5.6 to 9 terrawatt convert it into 

electricity when the Indonesian Traffic flow (ITF) could reach 30 000 to 50 000 times 

the capacity of 187 MW hydropower Jatiluhur. Then, from the average value of each 

path in the if converted into electricity through how many megawatts try? Might be 

able to illuminate the region of Central and Eastern Indonesia. With so Indonesia can 

better carry out development in the region of Central and Eastern part of Indonesia 

that conditions are still less in terms of facilities and pre facilities.

The ideal location for development of this ocean current energy. Viewed from the 

study of PL Fraenkel (J Power and Energy Vol 216 A, 2002) is an ideal location for 

the power plant has a flow speed of the flow in both directions (bidirectional) a 

minimum of 2 meters per second. The ideal is 2.5 m / s or more. If one direction (river 

/ stream geostrophic) minimum 1.2-1.5 m / s. The depth of not less than 15 meters 

and not more than 40 or 50 meters. Relatively close to shore so that energy can be 



distributed at low cost. Large enough so that it can be installed more than one turbine 

and not the shipping or fishing areas.

England full-scale prototype has been installed with a capacity of 300 MW at Foreland 

Point, North Devon, in May 2003. Norway also has done installations in Kvalsundet 

Hammerfest with a capacity of 700 MW. Japan, using the MEC-Model program, 

conduct feasibility studies on the turbine installation Kanmon Strait between Honshu 

and Kyushu Island. Indonesia as the largest archipelagic country in the world should 

begin to intensively investigate the energy potential of ocean currents and use them 

to cope with disasters because the problem of energy crisis and the scarcity of fuel 

price increases.

Energy flow of the sea has its own advantages in comparison to other renewable 

energy. From the intensity is greater due to its kinetic energy density of sea water 830 

times the density of air, so with the same capacity, turbine ocean currents will be 

smaller than wind turbines. Besides it is not necessary to design structures such as 

the excessive power of wind turbines are designed with consideration for the 

hurricane because the physical conditions at a particular depth tends to calm and 

predictable.

From this sea of energy flow can be developed if the mains supply will be highly 

optimized because of the nature of ocean currents that renewable resources and the 

results obtained will be very large and could become the world's electricity supply. 

Besides energy ocean currents do not cause environmental problem that could cause 

climate changes in the world as well as the resources come from fossils.

In this case as for the constraints that must be reviewed and the need for further 

studies such as the depth of each path through which the ITF is because we know 

how much depth would make it easier for us in the development and manufacture of 

marine current energy technology is to be able to function properly. Then we must 

learn more about the technologies from abroad and especially about the technological 

developments of this ocean currents, so that we can know how to weave.



Summary

Marine current energy is very potential to be developed through which the track let 

alone Indonesia Indonesian Traffic Flow (ITF). The potential that exists with the 

current velocity value of each path can meet the electricity needs of Indonesia. It 

should be noted is how to know the potential power flow on the track ITF deeper, for it 

required further study.

Gains and excess energy use is environmentally friendly ocean currents that can 

reduce the impacts of climate change and energy intensity also has a large kinetic 

energy compared with other renewable energy.

But in this case there are certainly still many obstacles, there are some areas that the 

current is yet to be identified as Halmahera Sea, Seram Sea, Banda Sea, etc so that 

this matter requires further study and is expected to have accurate data that can be 

done continuously for further analysis so that we can install strategy appropriate use 

of technology in alternative and renewable development on this, first our as an 

archipelagic country.
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