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ABSTRACT: Indonesia is known as the Ring of Fire, nearly about 40% world's geothermal potential located in 
Indonesia. About 252 geothermal sites in Indonesia spread following the path of volcanic formation which stretches 
from Sumatra, Java, Nusa Tenggara, Sulawesi, to Maluku. It has total potential of about 27 GWe. Geothermal energy as 
a renewable energy and environmentally friendly, this large potential needs to be upgraded the contribution to fulfill 
domestic energy need which is able to reduce Indonesia's dependence on fossil energy sources which are depleting. 
Potential for geothermal energy is expected to fulfill the target of developing geothermal energy to generate 
electricity through the Geothermal Power Plant of 6000 MWe in 2020. 

Keywords: Geothermal Energy, Electrical Energy, Geothermal Power Plant 

*
 Corresponding author: Tel: +62-857 6835 7069 

E-mail: harmansuharmanto@gmail.com 

ISSN 2413-5453 © 2015 The Authors.
Published by KnowledgeE Publishing Services. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of EBTKE-CONEX 2013
DOI http://dx.doi.org/10.18502/ken.v1i1.325

ISSN 2413-5453 Volume 1 (2015) 119-124
Renewable Energy and Energy Conversion Conference and Exhibition 

(The 2nd Indo EBTKE-CONEX 2013)



120 

1. Introduction

 Indonesia is geologically located at the confluence of 
three major tectonic plates, the Eurasian Plate, Indo-
Australian and the Pacific, this geological conditions 
make a real contribution to the availability of 
geothermal energy in Indonesia. Observed from the 
appearance of geothermal energy in the surface per unit 
area, Indonesia fourth ranks in the world, even from 
high temperature variables, Indonesia second ranks. 
Making Indonesia has the largest geothermal potential 
in the world to save 40 percent of the world’s 
geothermal resources. Manifestations of geothermal 
energy in Indonesia is not less than 252 locations 
spread across Sumatra, Java, Nusa Tenggara, Bali, 
Sulawesi to the Moluccas (satunegeri.com, 2013).  

Fig. 1 Ring of fire expedition pathway in pasific  
(pubs.usgs.gov 2011) 

Fig. 2 Ring of fire expedition pathway in Indonesia region 
(travel.kompas.com 2011) 

However in terms of development, Indonesia is still 
less than the United States and the Philippines. United 
States has a generating capacity of geothermal energy to 
the value of the largest installed 3,093 megawatts from 
10.716,7 MW of the world, followed by the Philippines 
with a value of 1,904 megawatts from 10.716,7 MW of 
the world, and Indonesia in the third, with 1,341 
megawatts. Though Indonesia has a total potential of 
geothermal energy by 27-29 thousand megawatts 
spread across the region. Mean sequestered geothermal 
potential for electricity generation amounted to only 
4.6% of the total potential. 

On the other hand, the amount of fuel consumption 
in Indonesia reached 1.4 million barrels per day. 
National oil production is only 850 thousand barrels per 
day and the government ration is only about 540 
thousand barrels per day. Incurred substantial imports, 
amounting to 900 thousand barrels per day to be 
imported (Solopos.com, 2013). Meanwhile for fuel 
subsidy in 2012 amounted to Rp 211.9 trillion and 
electricity subsidies of Rp 94.6 trillion, so total subsidy 
is very large, ie above Rp 300 trillion. Under conditions 
of fluctuating oil prices had reached $ 140 per barrel, it 
is very burdensome government subsidy 
(national.contan.co.id, 2013). Therefore need to be 
encouraged alternative energy from new and renewable 
energy, one of them is geothermal energy. 

Increasing importance of the role of new and 
renewable energy has long been recognized by the 
government. On January 25, 2006, the President set a 
Presidential Regulation No. 5 of 2006 on National 
Energy Policy. In the regulation, the government is 
targeting a national energy policy objectives in a form of 
realization of the optimal energy mix by 2025 the 
petroleum to less than 20%, natural gas to more than 
30%, coal to more than 33%, and the total of new and 
renewable energy to more than 17% with geothermal 
proportion of 5 %. In 2011, the proportion of 
geothermal energy in the national energy mix is still 
very small, amounting to only 1.33 percent (Pusdatin of 
Energy, 2012). 
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Fig. 3 Distribution of geothermal resources in indonesia 
(dtwh2.esdm.go.id 2011) 

2. Characteristics and Potential Geothermal
Indonesia

Most of the geothermal energy has been used 
throughout the world, energy is the energy extracted 
from the hydrothermal system, because the use of hot-
igneous systems and conduction-dominated systems 
require high-tech extraction. Hydrothermal system is 
closely related to the system and the formation of 
volcanoes volcanism at active plate boundary zone 
contained heat flow. Indonesia is located between three 
active plates, allowing the heat from the Earth’s deep 
geothermal wells can be transferred to the surface with 
the fracture system. This makes Indonesia’s strategic 
position as the richest country in geothermal 
hydrothermal systems scattered throughout the 
volcanic arc that most of the sources of geothermal 
energy in Indonesia has a high enthalpy which is 
suitable to utilize as generating geothermal energy of 
electricity.  

Potential of geothermal energy in Indonesia is the 
largest in the world at around 40% of the world’s 
geothermal reserves. Estimated to be 219 million BOE, 
equivalent to 27.00 GW. This amount can be utilized for 
2953.50 GWh while the new installed capacity of 800.00 
MW still. 

Table 1.  
National renewable energy potential ( source: Dept. ESDM, 2008)  

KIND OF 
RENEWBLE 

ENERGY 

RESOURCES SUITED UTILIZATION INSTALLED 
CAPACITY 

WATER 845,00 BOE 
Million 

75,67 GW 6.851,00 
GWh 

4.200,00 MW 

GEOTHERM
AL 

219,00  BOE 
Million 

27,00 GW 2.953,50 
GWh 

800,00 MW 

MINI/MICR
O HYDRO 

458,75 BOE 
Million 

458,75M
W 

84,00 MW 

BIOMASS 49,81 GW 302,40 MW 

SOLAR 4,80kWh/
m2/day 

8,00 MW 

WIND 9,29 GW 0,50 MW 

URANIUM 
(NUCLEAR) 

24.112 
TON* E.Q.3 

GW  TH) 

Approximately 80% geothermal sites in Indonesia 
with isolated active volcanic systems such as Sumatra 
(81 locations), Java (71 locations), Bali and Nusa 
Tenggara (27 locations), Maluku (15 locations) and 
North Sulawesi (7 locations) while those in in non-
volcanic environment that is active in Sulawesi (43 
locations), Bangka Belitung (3 locations), Kalimantan (3 
locations) and Papua (2 locations). 

Fig. 3 Geothermal potential distribution map of Indonesia  
(source: indonesiamatters.com, 2012) 

The total composition of the geothermal potential of 
252 locations are 27 357 MW which is consisting of 14 
007 MW of resources and reserves of 13,350 MW 
(source: Directorate of Mineral Resources Inventory). 
Data is dynamic potential will change every time in 
accordance with the level of exploration activities 
undertaken by both government and developers. 
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3. Geothermal Power Plant

The working principle of geothermal power plant 
(PLTP) is almost similar to generator steam power, the 
heat emanating from the bowels of the earth directly 
used to turn a turbine generator to produce electrical 
energy. Hot steam that comes out is not directly used, 
but need to go through the process because the steam 
released screening still contain other ingredients such 
as water, mineral, salt. Hot rocks to produce steam to 
raise the water into the hot rocks in the bowels of the 
earth so that it becomes steam. The resulting steam is 
then purified and then used to turn turbines and 
generate electricity generator then transmitted. 

Fig. 3 Geothermal power plant scheme 2D  
(source: people.uwec.edu) 

4. Excellence Geothermal Power Plant.

Geothermal energy is very feasible to be developed
as it has many advantages, including the following: 

1. This energy including green energy because the
resulting CO2 emissions less than fossil energy.

Fig. 4 Graphs CO2 gas emissions from various plant 

(source: digilib.its.ac.id/public/ITS-Undergraduate-9479-
  0  00   - aper pdf ) 

2. Geothermal development can preserve forests
due to geothermal systems maintain the
necessary balance of protection forest that
serves as a catchment area.

3. Reliability of electric power generated from
geothermal energy can be sustained in the long
term (can be more than 30 years).

4. In general, the capacity factor of geothermal
power generation in Indonesia could reach 90
percent per year, as an example of PLTP
Kamojang 93%, 94% tiger puppet, and Darajat
93% so it can be used as base load in electricity
systems.

5. Transport of geothermal resources is not
affected by the risk of transportation because it
does not use but only to use mobile
transportation pipelines within a short
distance.

6. Geothermal energy is available on an ongoing
basis throughout the year. Productivity of
geothermal resources relatively unaffected by
climate change yearly. This is different from
that affected hydropower annual season.

7. Utilization of geothermal energy does not
require large tracts of land.

8. Geothermal energy can be used directly for
power generation.

9. The price of electricity derived from
geothermal is cheap enough for $ 7-10 cents
per kwh. The price is well below the price of
electricity derived from fossil fuels amounting
to $ 40-45 cents per kwh.

10. The use of geothermal energy can save the
dependence on fossil fuels is significant. As an
illustration of geothermal comparison with the
fuel as follows: 1 Kwh generated electricity
assumption requires 0:28 liter of fuel or 1 MWh
requires 280 liters or approximately 2 barrels.
If Indonesia’s geothermal potential of  0,000
MW in an hour then equal 5,600,000 liters or
35.223 barrels, in one day geothermal potential
is 134,400,000 liters or the equivalent of
845.351 barrels of fuel. In one year could save
about 48,384,000,000 liters or 304,326,214
barrels.

11. Geothermal power is also not noisy and
unreliable.
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12. Geothermal power plants produce electricity
about 90%, compared to 65-75% of fossil-
fueled power plants.

5. Discussion and Summary

Geothermal energy as a renewable and 
environmentally friendly, this large potential 
contribution needs to be upgraded to meet domestic 
energy needs to be able to reduce Indonesia’s 
dependence on fossil energy sources are depleting. 
Potential for geothermal energy is expected to meet the 
target of developing geothermal energy to generate 
electricity through the Geothermal Power Plant (PLTP) 
in Indonesia.  

Most of the total potential of 27 GW of geothermal 
energy sources so it is possible to be used as a power 
plant. The requirement for electricity, especially in the 
eastern regions of Indonesia will be able to accelerate 
economic growth in particular areas. As an 
environmentally friendly energy sources and 
renewable, and nature cannot be exported, geothermal 
development is a very appropriate alternative to 
support national energy needs. 

The resulting increase in electricity prices of 

geothermal power plants will stimulate investment 

interest assessed the geothermal developers. The price 

increase will increase the economic value of the 

geothermal plant project 

Geothermal potential of more than 29 gigawatts 

electric (GWe), but the utilization of new 5 percent of 

the total potential. To encourage investments in 

geothermal, the government will raise the price of 

electricity produced geothermal power plant (PLTP) of 

9.7 U.S. cents per kilowatt hour (kWh) to 10-17 U.S. 

cents per kWh with the tariffs vary between regions and 

islands 

Currently renewable energy potential in Indonesia 
is less explored, but the potential is huge. Total 
potential of renewable energy investment reached 100 
billion U.S. dollars. For geothermal energy, the potential 
investment projects about 3 billion U.S. dollars, it also 
covers all the existing geothermal potential. 

The great potential of geothermal energy to face a 
number of challenges in its development. Challenges 
that must be overcome so that the great potential of 
geothermal energy can be utilized for the benefit of 

society. Here the necessary coordination of all parties, 
namely the government, employers, and society. 
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