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Indonesia has big potential for capturing and utilizing CO2

▪ Many new proven gas fields are yet to be produced, many with high CO2 content 

▪ Many oil and gas fields in natural depletion phase, need tertiary recovery (EOR/EGR)

▪ Significant role of coal power plant in electricity mix  

(total coal fired power plant in 2019: 26.5 GW), potential to be integrated with oil and gas CCUS projects
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Just Fresh from the oven (Nov - 2020)

Besides that, the Government of Indonesia is currently finalizing the Draft of Presidential Decree on Carbon Pricing



Current Status of CCUS Regulation in Indonesia
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Map of Gundih area and its surrounding areas

What we have learnt from Gundih CCUS Studies?
Latest Status of Gundih Project: Shifting from CCS Pilot Project to CCUS (CO2-EGR) Project

❑ 70 MMSCFD 
for 12 years

❑ CO2 = 21-23%, 
equivalent to 
800 tpd



NEW Scenario of CCUS Project in GUNDIH AREA (Introduced in 2019)

Time Structure Map of Kujung Fm
& Proposed CCS well location

Breakthrough: 

15 years after 1st injection 100 years after 1st injection

Increase Gas Production 

up to 5.4% (36 BSCF)

Currently Gundih CPP releases 800 tpd of CO2. If all of available CO2

is injected to Kedungtuban structure:
- 3 mio of CO2 will be reduced for 10 years injection time.
- Incremental gas production (80% CH4) of 36 BSCF for 10 years, 

equivalent to approx. USD 100 - 120 mio. 
- The Capex for 10 years CO2 injection = USD 49 mio, total OPEX = 

USD 20 mio
- Offering participation of foreign institutions for injecting CO2, 

e.g. using JCM scheme.



Verification from Janus & Japanese Team (Jun 2020 – Feb 2021)

Follow up:
- Need further studies to be equivalent to Pre-FEED study, to be conducted from March 2021 – Feb/March 2022.
- Pertamina assigns a task force to work together with CoE CCS/CCUS at ITB, Japanese research team, and DG Oil 
and Gas in finalizing this Pre-FEED document by Feb/Mar 2022.
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Carbon Credit Sensitivity-EGR Implementation in a field in 
Indonesia

GoI Take Contractor PTCF

Estimated Project pay out time for 
• Carbon Credit 15 US$/tCO2e : Q1 2032
• Carbon Credit 25 US$/tCO2e : Q4 2030
• Carbon Credit 35 US$/tCO2e : Q2 2029

• PTCF Comparison for project 35 US$ carbon 
credit is 1.6 times as profitable as the project 
with 25 US$ carbon credit and 2.4 times more 
profitable compared to the project with 15 US$ 
carbon credit.

• Based on the calculation, carbon credit is able to 
reduce operating expenditure to zero, therefore 
increasing profit for both contractor and the 
Government of Indonesia.

References of Carbon Pricing Around the World:
• EU ETS : 25 US$/tCO2e (50-60 US$/tCO2e in 

2022)
• Hitachi: 46.7 US$/tCO2e
• Iceland Carbon Tax: 31.3 US$/tCO2e
• Beijing Pilot ETS: 10.4 US$/tCO2e

Assumptions: Injection of CO2 starts in 2026 & all CO2- credit could be sold

Economical Motivation of CCUS Implementation in Indonesia (the study was conducted by CoE ITB in 2021)
Make oil and gas fields more environmentally friendly & they give economic benefit e.g. from incremental production
--- A Study from an Indonesian EGR Project Plant: Analysis on Carbon Credit Sensitivity for Project Economics ---



Indonesian target for GHG emission reduction from energy sector from 2020 – 2030 (20 years): ~ 400 Mt of CO2.

Some facts about CO2 – injection plans from some sites in Indonesia:

- Cumulative total CO2 that could be injected in Gundih field for 10 years ~ 3 Mt of CO2

- Cumulative total CO2 that could be injected in Tangguh field for 10 years ~ 32 Mt of CO2

- Cumulative CO2 that could be produced from main oil and gas fields in Eastern Java (incl. Gundih, Banyu Urip, Sukowati, & JTB) for 10 years 
~ 35 Mt of CO2

- Potential of CO2 to be injected from Banggai Ammonia Plant (Central Sulawesi) for 10 years ~ 10 Mt of CO2

- Potential of almost pure CO2 injection from DME Project in Tanjung Enim – South Sumatra for 10 years (from coal gasification) ~ 40 Mt of 
CO2 (there will be another 25 Mt of CO2 for 10 years from boiler incl. impurities)

→ Potential of GHG reduction from those above planned projects (10 years): ~ 117 Mt of CO2 (29% of GHG emission reduction 
target from energy sector)

If we add the potential of CO2 produced from coal-fired power plant:  

- CO2 released from PLTU Cirebon (650 MW, 80% capacity factor) ~ 4.5 Mt of CO2 per year (Note: 1 MWh ~ 0.9 ton of CO2) 

- CO2 released from all Coal-fired power plants in Indonesia (totally 35 GW, 80% capacity factor) ~ 250 Mt of CO2 per year

→ Thus, CCUS can play an important role in Indonesia, since there are a lot of CO2 sources from energy sector, but their locations are close 
enough to depleted oil reservoirs and coal mining, so that CO2-EOR, CO2-EGR and ECBM can perhaps be carried out economically in 
Indonesia. 

CO2 Sources from Main Energy Sectors in Indonesia



Development of CO2-Source-Sink GIS System for Indonesia

Suggestion: This system will be accessible for public for inviting investors
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Potential CO2 Source in Western Part of East Java
-- from Oil and Gas Fields --

Potential Fields:
1. Banyu Urip
2. Kedung Tuban
3. Randu Blatung
4. Kedung Lusi
5. Tiung Biru
6. Sukowati

Estimated CO2 Potential:
180 MMSCFD eq. to 10,000 tpd
(Muslim et al, 2013; Hartono et 
al, 2017)
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Potential Source:
Rembang Power Plant (PLTU 
Rembang)

Power Generation: 300 MW

Estimated CO2 Potential:
>2 million tonnes of CO2 per 
annual

Challenge:
No existing pipeline from 
Rembang PP to potential sinks

Rembang Power Plant

Potential CO2 Sources in Western Part of East Java
-- from Coal Power Plants --



Potential Sink Fields:
1. Ledok Field (Old Field, very high 

uncertainty)
2. Kawengan Field (Old field, 

production approx. 1250 BOPD)
3. Sukowati Field (Most possible 

candidate, already on 
PERTAMINA's EOR Roadmap, 
production approx., 10,000 BOPD)

4. Mudi Field (possible candidate, 
production approx. 9,500 BOPD)

Estimated CO2 Sequestered:
9650 tonnes per day

Estimated additional oil recovery:
4000-7000 BOPD
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Potential CO2 Sinks in Western Part of East Java



Potential CO2 Sources in South Sumatera

No Industry Category Company

A Petrochemical PT Pupuk Sriwidjaja

No Field Name Operator

1 Bungin 1 ConocoPhillips (South Jambi) Ltd

2 Dayung ConocoPhillips (Grissik) Ltd

3 Gelam
ConocoPhillips (Grissik) Ltd~PT Pertamina/Talisman (Jambi Merang) 
Ltd

4 Kuang PT Pertamina EP

5 Letang ConocoPhillips (Grissik) Ltd

6 Pagardewa PT Pertamina EP

7 Prabumenang PT Pertamina EP

8 Raja PT Pertamina EP

9 Sambar 1 ConocoPhillips (Grissik) Ltd

10 Singa (Medco) PT Medco E&P Lematang

11 Suban ConocoPhillips (Grissik) Ltd

12 Sumpal ConocoPhillips (Grissik) Ltd

13 Bentayan PT Pertamina EP

14 Tanjung Laban PT Pertamina EP

15 Ramba PT Pertamina EP

CO2 Source from Oil & Gas

CO2 Source from Industry
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No Coal Power Plant Owner

C.1 Keban Agung PT Priamanaya Energi

C.2 PLTU Banjarsari PT Bukit Pembangkit Innovative

C.3 Bukit Asam #2 PT PLN (Persero) Pembangkitan Sumatera Bagian Selatan

C.4 Sumsel-5 PT DSSP Power

C.5 Baturaja PT Bakti Yudha Nugraha Power

CO2 Source from Power Plant

C.5



Potential CO2 Source in East Kalimantan

No Industry Category Company

A.1 Petrochemicals PT Pupuk Kalimantan Timur

A.2 LNG Plant PT. Badak NGL

A.3 Refinery PT. Pertamina (RU V)

No Field Name Operator
No Data

CO2 Source from Oil & Gas

CO2 Source from Industry

A.1A.2

No Coal Power Plant Owner

C.1 PLTU Senoni PT Kalimantan Powerindo

C.2 PLTU CFK PT PT Cahaya Fajar Kaltim

C.3 PLTU Teluk Balikpapan 
PT PLN (Persero) Pembangkitan dan Penyaluran
Kalimantan

C.4a PT Kariangau Power PT Kariangau Power

CO2 Source from Power Plant

C.1 C.2

C.4
C.3

A.3

New study cooperation between PT Kaltim Prana Industri (KPI) and ITB
was established on 30 August 2021



No ID FIELD_NAME OPR_CURR PROD_STAT GN_HC_TYPE FLD_SQKM

1 Senoro
JOB Pertamina-Medco E&P Tomori 

Sulawesi (JOB PMTS)
Producing Oil & Gas Fields 56.9

2 Tiaka
JOB Pertamina-Medco E&P Tomori 

Sulawesi (JOB PMTS)
Temporarily shut-in Oil & Gas Fields 6.9

3 Donggi PT Pertamina EP Producing Gas Fields 14.1

4 Matindok PT Pertamina EP Producing Gas Fields 5.92

New Study 
Cooperation

Signing of MoU regarding 
CCS Joint Study for Clean 
Fuel Ammonia Production 
in Central Sulawesi

PT Panca Amara Utam, 
JOGMEC, Mitsubishi Corp. 
& ITB: 19 March 2021



Indonesia is a Coal Economy
Distribution of coal (ca. 18,7 billon tonnes as reserve and 90 billion tonnes as potentioan resource)



CO2 from Coal Fired Power Plant, 
Connected to Oil and Gas fields (CCUS)

Photo of Coal-fired power plant near Cirebon (West Java), currently the 
installed capacity is 650 MW and the production of flared CO2 is about 4 
mio. Tonnes per year. In 2022, unit-2 will be on stream with additional 
capacity of 1,000 MW.

Around 40 km from this power plant, there 
several oil and gas fields, e.g. Jatibarang field. 
Potential for future CCUS Project?



No ID FIELD_NAME Operator PROD_STAT GN_HC_TYPE

1 Karang Enggal PT Pertamina EP Producing Oil & Gas Fields

2 Jati Asri PT Pertamina EP Producing Oil & Gas Fields

3 Jati Sinta PT Pertamina EP Producing Oil & Gas Fields

4 Kandang Haur Timur PT Pertamina EP Producing Oil & Gas Fields

6 Cemara Barat PT Pertamina EP Producing Oil & Gas Fields

7 Pegaden PT Pertamina EP Producing Oil & Gas Fields

8 Cemara Selatan PT Pertamina EP Producing Oil & Gas Fields

10 Kandang Haur Barat PT Pertamina EP Temporarily shut-in Oil & Gas Fields

13 Bojongraong PT Pertamina EP Producing Oil & Gas Fields

20 Gantar PT Pertamina EP Producing Oil & Gas Fields

21 Pamanukan Selatan PT Pertamina EP Producing Oil & Gas Fields

22 Waled Utara PT Pertamina EP Producing Oil & Gas Fields

24 Cemara Timur PT Pertamina EP Producing Oil & Gas Fields

26 Melandong PT Pertamina EP Producing Oil & Gas Fields

28 Karang Baru PT Pertamina EP Producing Oil & Gas Fields

29 Tegal Taman PT Pertamina EP Producing Oil Fields

31 Karang Baru Barat PT Pertamina EP Temporarily shut-in Oil & Gas Fields

32 Karang Tunggal PT Pertamina EP Temporarily shut-in Oil & Gas Fields

34 Jati Keling PT Pertamina EP Producing Oil & Gas Fields

40 Arjuna FS PT Pertamina Hulu Energi ONWJ Ltd Temporarily shut-in Oil & Gas Fields

42 Arjuna U PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

45 Arjuna FF PT Pertamina Hulu Energi ONWJ Ltd Temporarily shut-in Oil & Gas Fields

47 Arjuna FZ PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

54 Arjuna ESR PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

55 Arjuna ESS PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

56 Arjuna FSW PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

66 Arjuna ES PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

75 Arjuna EST PT Pertamina Hulu Energi ONWJ Ltd Temporarily shut-in Oil & Gas Fields

79 Arjuna F PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

85 Arjuna UB PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

86 Arjuna UY PT Pertamina Hulu Energi ONWJ Ltd Producing Oil & Gas Fields

PLTU Indramayu (290 MW), and the list of sinks are as follow:



The CCUS Implementation in Indonesia is unique:

1. It makes the environment in the vicinity of energy facilities 

cleaner, because a large portion the produced GHG emission 

is injected underground.

2. It gives an opportunity for both the government of Indonesia 

and the oil and gas companies to receive additional income 

from incremental hydrocarbon production.

3.  It creates an opportunity to receive more economic benefit 

from selling carbon credits. 

CONCLUSIONS

Note:  - CCUS activities in a oil and gas block could be as part of field development scenario, thus could be proposed in   
the POD proposal. 

- CCS/CCUS activities should be part of oil and gas operations, thus CAPEX-OPEX will become oil and gas operation 
cost, which is integrated to the field economic.



http://ccs-coe.fttm.itb.ac.id/

http://ccs-gundih.fttm.itb.ac.id/

Email: coe-ccs@fttm.itb.ac.id & rachmat.sule@itb.ac.id


