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Geothermal Overview
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Indonesia’s History of 
Geoth erm al

1918

Exploration of geothermal resources
associated with active fumarole and solfatara
fields with the objective of generating
electricity was first proposed in 1918. Initial
exploration drilling was undertaken by the
Volcanological Section (later to become the
Volcanological Survey of Indonesia,
or VSI) of the colonial Geological Survey of
Indonesia (GSI), at Kawah1 Kamojang, on
Java, in 1926. Several holes were drilled
inside a large fumarole field. The third well
(KMJ-3) was 66m deep and produced steam.
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How to Develop Geothermal?



Project Stages

1 2 3 4 5 6 7 8



PROJECT TIMELINE

Milestone

Year of Implementation

1 2 3 4 5 6 7 Lifetime

Preliminary Survey

Exploration

Test Drilling

Project Review and Planning

Field Development

Construction

Start-up and Commissioning

Operation and Maintenance

Power Purchase Agreement (PPA)



The Pre liminary Survey Phase involves a work program to assess the a lready

ava ilable evidence for geothermal potentia l within a specific a rea (perhaps a

country, a te rritory, or an is land). The initia l surveying may be regiona l or

na tiona l and essentia lly involves a lite ra ture review of geologica l, hydrologica l or

hot spring/thermal da ta , drilling da ta , anecdota l information from loca l

popula tions , and remote sens ing da ta from sate llites , if ava ilable .

What is Preliminary 
Survey?
The preliminary survey phase includes a first 
reconnaissance of a geothermal area based 
on a nationwide or regional study.

1 2 3 4 5 6 7 8



The power market possibility

Environmental and social 
issues

Information from available 
literature

Infrastructure issues (roads, 
water, communication, 

transmission) 
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Source 
Classes

Speculative Resource
Speculative resource is resource classes that estimate potential energy based 
on the literature study and first preliminary survey.

Hypothesis Resource
Hypothesis resource is resource classes that energy potential based on the 
preliminary survey 

Possible
Possible is based on geological, geochemical, and temperature gradient with 
the geothermal conceptual model and the estimated reservoir temperature 
and dimension.

3

Probable
Probable is estimation possibilities of energy based on exploration and 
identified with drilling exploration (wildcat) and continue to feasibility study.

Proven
Proven is estimation resource of energy based on details with exploration wells, 
delineation, and development to feasibility study.

Source 
Classification



SURFACE STUDY
• Assessing surface geology
• Gathering local knowledge
• Locating active geothermal 

surface features

GEOCHEMISTRY STUDY
• Geothermometry
• Electrical conductivity
• pH
• Flow rate of fluids from active 

features
• Soil sampling

GEOPHYSICAL STUDY
• Magnetotelluric
• Gravity
• Electrical resistivity
• Temperature gradient drilling
• 2D & 3D Seismics

Exploration Stages
1 2 3 4 5 6 7 8



Test 
Drilling

Typically, at least two but more often three, deep wells are 
drilled to demonstrate the feasibility of commercial production 
and injection. 

DRILLING, LOGGING AND TESTING SIGNIFICANTLY IMPROVE 
THE UNDERSTANDING OF THE RESOURCE, ENABLING.

1 2 3 4 5 6 7 8



Project Review and 
Plan n in g

ELECTRICITY AGREEMENT

Having completed the financial and technical feasibility study
for the power project, the developer usually enters into a
Power Purchase Agreement (PPA) with the Independent
Power Producer (IPP) or off taker (PLN)

EVALUATION & PLANNING
This phase includes the evaluation of all existing data by the
developer, including new data from the exploratory phases.
Financial and feasibility study.
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Field Development
This requires input from the 

geoscience team, led by 

geologists and drilling 

engineers, who draw on 

information gained during 

previous phases of project 

development. In parallel with 

the drilling, work starts on the 

steam gathering system to 

convey the resource from the 

wells to the power plant

Production Well Injection Well

1 2 3 4 5 6 7 8



Construction
& Facilities
This phase comprises 

installation of the steam 

gathering system or SAGS 

(i.e., a system of steam 

pipelines from the well 

heads to the power plant 

and back for the reinjected 

fluids); 

Separator

Sumur produksi Sumur injeksi

Cooling 
system

Pembangkit
tipe single flash

Pipa aliran air

Pipa aliran uap

1 2 3 4 5 6 7 8
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Start-up  an d  
Com m ission in g

BELIEFS
This phase usually involves resolving many 
technical and contractual issues with the 
supplier of the plant
Providing these guarantees and bonds 
involves extra costs for the project developer 
and the EPC contractor

FINAL PHASE
Start-up and commissioning of 
the power plant is the final phase 
before the plant starts regular 
operation. 
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Operation & 
M ain ten an ce
OPERATION & MAINTANANCE

1. Operation and maintenance can be 
divided into the O&M for the steam field 
(wells, pipelines, infrastructure, etc.)

2. the O&M of the power plant (turbine, 
generator, cooling system, substation, 
etc.). 

1 2 3 4 5 6 7 8



GEOTHERMAL ECONOMICS



GEOTHERMAL 
ECO N O M ICS

Investment costs of geothermal development are determined by the following

factors:

(i) Size of the development (MW) determined by both resource availability

and demand;

(ii) The enthalpy and depth of the resources;

(iii) Difficulty of access to the concession area; and

(iv) Cost and efficiency of project management.

Investment costs of geothermal



GEOTHERMAL 
ECO N O M ICS

In terms of composition, geothermal development comprises four types of

costs:

(i) Drilling costs, a function of the number wells and the cost of each well;

(ii) Infrastructure costs for construction roads, well pads and other

infrastructure

(iii) Equipment costs, including power plant and Steam field Above Ground

Systems (SAGS);

(iv) Project management costs.

Geothermal Type of Costs



GEOTHERMAL 
ECO N O M ICS

Geothermal Costs Estimation

55 MW Plant 10 MW PlantAssumed:

• Medium Enthalpy

• Easy Access Road

• Three wells will be drilled at the exploration phase.

Enthalpy Classification:
 Low enthalpy, temperature between 180°C and 230°C;

 Medium enthalpy, temperature above 230°C but relatively low pressure; and 

 High enthalpy with both high temperature and high pressure. 

Source Data: Green Climate Fund. 
Indonesia Geothermal Resources Risk Mitigation Project
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Conclusion

Exploration activities in Indonesia has begun since 1918 And performed with the 
Volcanological Section 1

Indonesia total potential is 23.96 Gwe with installed capacity is 2.13, which 8.89 % 
compared with indonesia potential resource.2

The highest geothermal potential in Sumatra Island and Java Island for installed 
capacity. For the east Indonesia area, the potential relatively small and waiting for 
developer

3

There are 8 stages of the geothermal development. Estimated time before 
commissioning operation date (COD) is at least five years.4

The highest cost of geothermal developer is on the stages of construction and 
facilities with cost estimated as  49 % from total stages, which assumption for 50 MW5



Saturday, 25th 2021

Thank You

EXPLORATION AND PRODUCTION OF GEOTHERMAL
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