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ABSTRACT

Carbon capture and storage (CCS) is widely recognized as a significant technology in mitigating carbon dioxide (CO2)
emissions from major industrial facilities, such as power plants and refineries. CCS involves the capture of concentrated
CO2 streams from point sources, followed by subsequent safe and secure storage in appropriate geological reservoirs.
We developed spatial database system using Geographic Information System (GIS) tools to facilitate source-sink
matching between CO2 emitter and CO2 storage to foster the implementation of CCS/CCUS technologies in Indonesia.
In this study, we proposed workflow approach to determine the location of CO2 sinks/storage candidates given limited
data available. Additionally, this method spatially characterizes and represents probable clusters where opportunities for
CCS/CCUS implementation are present. We consider the existing pipeline route and Right of Ways (ROW) to minimize
the potential cost related to transportation of CO2 using pipeline. The priority of available storage is classified based on
the storage capacity, distance, and other technical criteria to determine the optimal location of potential CO2 injection.
We applied the workflow to Coal Fired Power Plant in West Java as the CO2 source, and we obtained 6 depleted fields
that are connected to the existing ROW with CO2 storage capacity of 42.03 MMT.

Keywords: GIS, CCS, CCUS, Source-sink match, carbon storage

l. INTRODUCTION

The technology known as Carbon capture and storage (CCS) involves the process of capturing carbon dioxide (CO2)
emissions from high CO2 sources such as power plants or petrochemical industry and followed by transporting and storing
it underground in geological formations. CCS is seen as a potential way to reduce greenhouse gas emissions from these
sources and mitigate climate change (Department of Energy & Climate Change. et al., 2013; Raza et al., 2019; Turan et
al., 2021).

Indonesia is a major emitter of greenhouse gases, primarily due to its reliance on coal-fired power plants and deforestation.
The country has expressed interest in CCS as a way to reduce its emissions and meet its commitments under the Paris
Agreement. However, to date, there have been no field-scale CCS projects implemented in Indonesia. The country is still
in the early stages of developing CCS technology and policy, and there are significant technical and economic challenges
that must be addressed before CCS can be widely deployed (Turan et al., 2021).

The Indonesian Green House Gasses (GHG) emission level has reached 619.2 MtCO2-eq in 2021 (Ritchie et al., 2020)
and will reach its peak from energy sector is predicted to reach 1.669 GtCO2-eq if there is no effort in reducing the
emissions (Minister of Environment and Forestry, 2022). Based on Indonesia’s Nationally Determined Contribution
(Minister of Environment and Forestry, 2022), the GHG emission in that year could be reduced to 1.311 GtCO2-eq by
national effort, and even could achieve 1,223 GtCO2-eq if there is also international effort. Various strategies can be
adopted by Indonesia to reduce its CO2 emissions. These strategies include the expansion of renewable and green energy,
improvement in plant efficiency, converting fuel from coal to natural gas and renewable energy, the application of
regulations and carbon taxes on total CO2 emissions, and the utilization of carbon capture storage (CCS) and utilization
(CCU) technologies (IEA, 2021). In Indonesia, there has been an increased focus on carbon CCS and CCUS in recent
years such the initial potential of CCS/CCUS implementation both in global and basin scope (Iskandar et al., 2013;
Iskandar & Syahrial, 2009) for Coal Fired Power Plant (D. I. Usman, 2018), and pilot project in Gundih (Marbun et al.,
2019; Mulyasari et al., 2021; Sapiie et al., 2015).

Carbon Capture, Utilization, and Storage (CCUS) is a crucial component in reducing carbon dioxide (CO2) emissions in
the atmosphere. This process involves three essential steps, namely capturing, transporting, and storing CO2. Geological
formations, such as saline formations, salt formations, shale basins, oil and gas reservoirs, or coal beds CO2 can act as
underground storage for the captured CO2 through Carbon Capture and Storage (CCS) scheme. Alternatively, captured
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CO2 could be utilized to manufacture products that offer environmental, economic, and social benefits through before
stored through Carbon Capture and Utilization (CCU) (Chauvy et al., 2022). The implementation of CCS and CCUS
provides a way to mitigate the impacts of climate change by reducing the amount of CO2 release to the atmosphere from
the industry (Zhang et al., 2020). According to the Global CCS Institute's recent findings (2021), there is growing
recognition that creating hub-clusters for facilities, where multiple stakeholders both in storage and source sectors
involved, can yield substantial cost savings. Specifically, such clusters offer optimalization of economy, particularly in
terms of capital expenses for surface facilities such as compression instrument, as well as in the construction of pipelines
for transporting CO2 streams from sources to nearby sinks. This shift towards cluster-based approaches highlights the
importance of proximity between sources and sinks in achieving efficient and cost-effective CCUS implementation.

In order to implement this approach, a geographical location and relationship between CO2 sources and CO2 sinks is
required. An optimum match between the two should be achieved by gaining a better understanding of the spatial
relationship between CO2 sources and CO2 storages, as well as the infrastructure connecting the hub. By utilizing this
approach, investors can gain a better understanding of the location aspect if they wish to inject their high CO2 emissions
into storage. A field scale of source-sink match for CCUS development in South Sumatera have been done in similar
concept by Usman et al. (2021).

Several studies of CO2 Source-Sink Matching have been conducted in recent years to promote the development of CCS
and CCUS. Zhu et al. (2019) conducted a study focused on identifying optimal spatial matches with a particular emphasis
on transportation cost considerations of significant CO2 sources and potential candidates of CO2 geological storage sites
in China's Jiangsu province. A carbon reduction model from Coal-fired Power Plant was also proposed in China based
on CO2 Source-Sink matching (Fan et al., 2021). The geographic relationship of CO2 source and sinks was also studied
in Taiwan (Chauvy et al., 2022), considering CO2 source magnitude and storage capacity as well as other surface
characteristics. Sun et al., (2021) conducted a case study in Spain that applied a multi-criteria analysis in their hubs and
clusters approach to identify economically attractive and dispersed CCS sites, thereby reducing development costs.
Currently there is limitation of Source-sink study globally as there is no detailed data, thus only local and regional scale
study are available although a layout of global scheme of CCS has been proposed by Wei et al., (2021).

In this study, we created a spatial database to match CO2 sources and sinks, including case studies in West Java within a
GIS environment. This aims to support the advancement of CCS/CCUS projects in Indonesia. The proposed CO2 source-
sink-clustering system maps the connections between potential sources and storages based on the existing pipeline right-
of-way (ROW) network. The advantage of this approach is that the locations of existing and future oil and gas pipelines
are already known, allowing us to anticipate a significant reduction in costs related to land release and permit processes.

1. METHODS

A Workflow for Determining CO2 Source and Sinks

In order to perform CO2 Source and Sinks matching, we follow the steps as shown in Figure 1. the first step is to identify
the available CO2 emitter and potential storage in the area. In this case, we selected high producing CO2 facilities such
as Central Processing Plant, Coal-fired Power Plant, Petrochemical Industry, Cement Industry, etc. as the main CO2
source. Next is to determine the available potential storage in the area by mapping all available gas and oil fields near the
selected CO2 emitter. The collected information of the available fields will be crucial especially the subsurface properties
and storage capacity. Sometimes, the storage capacity should be reviewed and recalculate to obtain valid number as it
will be used for the next steps.

Secondly, the fields will be screened to obtain optimal pairs between source and sinks. In our previous works, we filtered
and categorized the fields based on the radial and effective distance between CO2 source and the oil/gas fields, we also
filtered out all the fields that not yet developed or still in exploration stage. If the scenario of the project is CCS, we will
select the depleted field only, however if the scenario is for CCUS we will consider the producing field especially the
fields that need to be improved by implementing Enhanced Oil/Gas Recovery. Lastly, we prefer to select the field that
was operated by Pertamina as to simplify the permit process.

In this study, we employed a Geographic Information System (GIS) environment to investigate and establish spatial
connectivity between CO2 sources and their corresponding sinks. GIS tools have a wide range of applications in
performing spatial analyses, such as identifying the optimal locations for industrial hubs or planning routes (Matejicek,
2017; Rikalovic et al., 2014; Sun et al., 2021; Yildirim et al., 2017). In the context of our research, the GIS environment
facilitated the integration of various geospatial data layers, including CO2 emission sources, geological features, existing
pipeline, and potential storage reservoirs, enabling us to identify and assess potential matches between sources and sinks
with the aim of analyzing the connectivity between the sources and the storage sites via pipelines.

The use of GIS tools provided us with a comprehensive view of the spatial relationships between the CO2 sources and
sinks. Specifically, we were able to identify the most suitable locations for the storage of CO2 in order to support the
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~attainment of Indonesia's Zero Net Emission target by 2050. The tools also allowed us to visualize the extent to which
CO2 sources were geographically distributed across various industries (Bolstad, 2019).

By leveraging the available spatial data, we were able to screen and identify candidate locations for carbon capture and
storage (CCS) and carbon capture, utilization, and storage (CCUS) within the Indonesian context rapidly and accurately.
The GIS tools enabled us to match CO2 sources with their corresponding sinks and to determine the optimal pipeline
routes to transport CO2 from the sources to the selected storage sites. By utilizing GIS, we aimed to analyze and map the
geographical relationships between CO2 emission sources and potential storage sites. This approach allowed us to
evaluate the feasibility and suitability of connecting CO2 sources with appropriate sinks in terms of spatial proximity.

After the number of fields have been sorted out, the storage and CCS project must be assessed further with more detail.
The detailed assessment includes perform technical analysis including reservoir modelling for Oil / gas estimation,
geomechanics and seal integrity study, surface facilities, risk assessment, and lastly the economic evaluation. However,
this study focuses solely on the analysis of sources and sinks, as a comprehensive technical analysis requires
comprehensive data.

Oil & Gas field mapping | €O, Source mapping | | €O, Transport
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Figure 1. Schematic workflow of CO2 source and sinks matching determination
B. Identification of CO2 Sources

The CO2 is emitted from large variety of sources, including large stationary sources that produce significant amount of
CO2 (Bains et al., 2017). It's worth noting that not all sources of CO2 emissions are suitable for capture and storage, and
the feasibility of CCS/CCUS depends on the specific characteristics of the source and the availability of appropriate
storage sites. Some of the major sources of CO2 that can be captured using CCS include:

e Power plants: CO2 can be captured from the flue gas emitted by power plants that burn fossil fuels such as coal
power plant, natural gas, and oil.

¢ Industrial facilities: CCS can be applied to industrial processes such as cement, steel, and chemical production,
which are major sources of CO2 emissions.

e Natural gas processing: CO2 can be captured from natural gas fields before it is sent to pipelines for distribution.

e Bioenergy: CCS can be used in bioenergy plants that produce electricity by burning biomass such as wood or
other plant-based materials.

e Direct air capture (DAC) is a technology that captures CO2 directly from the atmosphere, it can be used as a
source of CO2 for CCS

In this study, we concentrated on identifying significant CO2 sources that produce over 1,000,000 tCO-2 annually. Data
from various industries that are significant CO2 producers, such as central processing plants, coal-fired power plants,
petrochemical industries, cement industries, and pulp and paper industries, was collected and documented in our database.
To perform an accurate mapping of CO2 sources, both geo-spatial data and annual CO2 emission data are necessary. The
data is then plotted on a map, serving as the focal point of the source-sink analysis.

C. Calculation of Storage Capacity

The captured CO?2 is transported to the subsurface storage or geological storage. The CO2 storage utilizes the depleted
oil & gas reservoir or deep saline aquifer to store the super critical CO2 that was transported from CO2 source. We
focused on depleted oil & gas fields as our main target as Indonesia has significant amount of depleted reservoir. Here,
we identify and collect the data of depleted reservoirs near the CO2 Source and assess based on its capacity and distance
from the source.

69


http://u.lipi.go.id/1585543125
http://u.lipi.go.id/1585544223

JOURNAL OF PETROLEUM AND GEOTHERMAL TECHNOLOGY
e ISSN: 2723-0988, e-ISSN: 2723-1496 Vol. 5 No. 2 2024

To determine the potential of CO2 sinks, there is also a need to calculate CO2 storage capacity. CO2 storage capacity
pyramid which is presented in Figure 2, was proposed by Bachu et al., (2007) as one of the methods to classify the value
of CO2 storage based on data availability. As it is evident on the scheme, the goal of the current study is to calculate the
theoretical capacity using only a limited set of data, therefore further study should be done to increase the conviction into
effective capacity or even matched capacity. This approach considers both regional and local scales in selecting suitable
CO2 fields for injection. It can minimize the costs and time required in identifying appropriate CO2 fields, while enabling
more focused and measurable field selection. Therefore, the use of our database can enhance the efficiency and
effectiveness of selecting field candidates for CO2 injection.

To enhance the significance of the study, fields with a calculated storage capacity of less than 1 million tCO2e will be
excluded from consideration for CCS/CCUS sinks, as they are not economically viable (with less than 2 MMSCFD of
CO2 for 20 years). Additionally, the reservoir depth must be deeper than 800 m (approximately 2600 ft) to minimize the
risk of early CO2 breakthrough or leakage. (Al Adasani & Bai, 2011).

This study particularly uses Goodman et al., (2011) equation to calculate CO2 storage capacity. Goodman’s model is
deemed to be practical, as well as requires less data compared to other correlations, thus ideal for preliminary study as
the available subsurface data is often limited. In comparison, we also use CLSF model as other calculation method (Bachu,
et al., 2007). In depleted reservoir, we could simplify the equation into the recovery factor of HCPV (Hydrocarbon Pore
Volume) as the total volume that could be injected by CO2. The equations for calculating CO2 storage capacity is
presented in Table 2.

Table 1. Correlations for Calculating CO2 Storage Capacity

CO, Storage Capacity
Storage Type - -
US DOE (effective storage capacity) CLSF
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Figure 2. Storage Capacity Pyramid (Bachu et al, 2007)
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D. Pipeline Route Proposal

The purpose of using spatial analysis for the CO2 Source-Sink Matching is to assess the initial calculation related the
infrastructure availability. The CO2 could be transported through train and truck for short distance and small CO2
quantities or using pipelines and shipping for transporting megatons of CO2 per year (Mtpa) as this method could be more
effective due to economies scale (NPC, 2019). In this case, we suggest pipeline as the transportation method from CO2
Source to CO2 Storage as it is the most effective mode of transport for large scale CO2 in the long term (Becattini et al.,
2022; Smith et al., 2022) although for very long distance the shipping is potentially cheaper. To minimize the financial
risk and lower the capital investment, it is crucial to assess the availability of Right of Way (ROW) pipelines in the area
as a means of transporting carbon dioxide (CO2). By utilizing existing ROW effectively, we can reduce costs associated
with land clearance and permit acquisition (Yildirim et al., 2017). As a result, in our workflow, we prioritize sinks that
are connected to existing oil or gas pipelines. It is important to note that while most CCS/CCUS projects will construct
new pipelines specifically for CO2 transportation, the ROW of existing pipelines can still be utilized. The following
diagram illustrates the scheme of CO2 sources and sinks management that are connected by pipelines (Figure 3). The
blue and brown lines represent pipeline connection between source and sinks.

In our approach, we prioritize sinks that are connected to the source by pipeline network, provided that the sinks have
sufficient storage capacity. In the event that the combined capacity of the connected sinks is insufficient, we will evaluate
storage candidates outside of the existing pipeline network. The limitation of the distance between the outside storage
candidates to existing pipeline can be varied and sensitive to price scenario so the calculation must be done iteratively to
obtain most optimal scenario. By considering these factors, we aim to optimize the cost-effectiveness of carbon capture
and storage (CCS) while ensuring adequate storage capacity.

The pipeline route is predicted based on its nearest distance or the shortest length possible between source and its targeted
sinks. To perform this calculation, we trace the availability of ROW first and plan the pipeline route based on the ROW
route. Then, in the case that there is no available ROW a new pipeline route is proposed to connect the source or sink
location with main existing route. Although sometimes the nearest route is achieved by building new route, it is not
preferable as the land permit and clearance cost could be significant.

CCS

CCS

- Depleted
Gas Field ,CPP, Gas Fleld COZ-EOR

[ F}‘,Z‘i";f; f}fﬁf}' : Oil Field
Ol Field / '
CO,-EOR ,
Oil Field

CCS

A

CCS

CCS
Conceptual Image of Hub & Clustered CO, Management

Figure 3. Conceptual diagram of CO2 Source - sink match Management.

I1l.  RESULTS AND DISCUSSION

We applied the methodology which is mentioned in previous section to one of the big coal-fired power plant in West
Java. The CO2 mapping process in West Java, with Coal-fired Power Plants as the main CO2 source, involves the
identification and selection of potential CO2 sinks based on established criteria. The representation of the depleted
hydrocarbon fields, coal-fired power plant is depicted in Figure 4, where the green circles denote the depleted oil fields
and red circles denotes depleted gas fields, while the CO2 source is represented by a blue square. The name of the field
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and its detailed data is not permitted to be published in this works and the accurate location of each feature are not
presented. Further technical evaluations are necessary to determine the feasibility of each sink in the West Java region.

In this study, we select the coal-fired power plant that emit significant quantities of CO2 annually. This power plant
supply significant electricity for Java, Bali, and Madura that generates over 600 MW of electricity, resulting in a
substantial annual CO2 emission of over 2 million tonnes. For the 20-year project lifespan, a minimum injection of 40
million tonnes of CO2 is expected to reach zero emission for this coal-fired power plant. Therefore, it is necessary for the
storage capacity to be adequate to accommaodate that volume of CO2.

The drawback of this coal-fired power plant location is the absence of depleted reservoirs within a 30 km radius of the
coal-fired power plant, making the connection to the nearest storage relatively further away. However, one advantage of
this coal-fired power plant is the availability of pipeline networks near the coal-fired power plant location, which reduces
the land acquisition process. In addition, the location of the coal-fired power plant is close to the sea, making transportation
via shipping easier, although we did not consider it in this study and further investigation is needed.

In order to prioritize and select appropriate fields for CO2 storage, we divided the potential fields into three clusters based
on radial distance from the CO2 source: 30 km, 60 km, and 90 km. Before proceeding with field selection and calculation,
a screening process was conducted using criteria provided by Al Adasani & Bai (2011) to identify the most suitable target
fields based on reservoir properties and remaining oil in place. The focus of this study was on depleted oil or gas fields,
without considering the potential for CO2 enhanced oil recovery (EOR) or enhanced gas recovery (EGR). Therefore, the
CO2 injected in this CCS scheme would be stored exclusively in depleted reservoirs without any further utilization. While
the nearest field within the 30 km cluster would be preferred due to lower transportation costs, Figure 4 illustrates that no
available field falls within this radius. As a result, the selection of potential storage sites must be extended to the wider
clusters. We employ screening criteria based on parameters as shown in Table 3.

| CO2 Producer |
Power Plant |

g.
/
;

7
Legend
" High CO2 Source

L //'/ M Coal Fired Power Plant
e 4 West Java Sinks Point

@ Oil Field

@ Gas Field
——————— = Pipelines Liquid_line
) —Pipelines Gas_line

Figure 4. Initial mapping of the identification of CO2 sources in the form of coal-fired power plants and
available oil and gas fields as CO2 Storage candidates in the proximity CO2 source. The blue square
represents CO2 Source, green and red circles represent oil and gas fields respectively. Most of the possible
candidates for CO-2 storage are in the northwestern direction from the power plant.

72


http://u.lipi.go.id/1585543125
http://u.lipi.go.id/1585544223

JOURNAL OF PETROLEUM AND GEOTHERMAL TECHNOLOGY
ISSN: 2723-0988, e-ISSN: 2723-1496

Vol. 5 No. 2 2024

. Table 3. Parameter Criteria for CO2 Storaie Screenini

Offshore Onshore
Field Location
Fair Good
<800 m > 800 m
Depth
Fair Good
< 3% 3% < X <15% > 15%
Porosity
Bad Fair Good
Tight Carbonate/Naturally Frac. Sandstone
Reservoir Formation/Shale Reservoir
Lighology
Bad Fair Good
<15Md 1.5mD < X <200 mD > 200 mD
Permeability
Bad Fair Good
Non Pertamina JOB w/Pertamina Pertamina
Field Operator
Bad Fair Good
Producing Abandoned Depleted/'ll'emp. Sl
Field Status i
Bad Fair Good
Distance from > 100 km 30 km < X < 100 km < 30 km
Source Bad Fair Good
Calculated Storage <1MMT 1 MMT < X <7 MMT >7 MMT
Capacity Bad Fair Good
o No ROW Need Additional ROW to Fully Integrated with
Pipeline ROW (Standed Field) | Integrate w/Existing ROW Existing ROW
Availability
Bad Fair Good
Network Required > 6 Sinks 3 Sink_s/FieId_ <X<6 1 Sink§/FieId_ <X<3
for Full CO, Sinks/Field Sinks/Field
Sequestration Bad Fair Good
Total Pipeline > 400 km 200 km < X < 400 km 0 km < X <200 km
Length Required Bad Fair Good
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Lateral Variation Medium Urﬁ:;?ﬂlgriﬁtr;écg:% o
Caprock Lateral to Large Faults F It
Continuity aults
Fair Good
Caprock Thickness <651t 65 ft < X <320 ft >320 1t
(Chadwick, 2008) Bad Fair Good

Based on the calculation and mapping of CO2 sinks in West Java Area, there are several possible candidates for CCS
application as there are several depleted fields with significant storage capacity. Most of the fields are located Northwest
of the Coal-fired Power plant with some of the fields are located off-shore which complicating the transportation. In this
study we will only consider the onshore fields as the transportation via pipeline is preferable. However, further study must
also be performed especially on the older fields in order to ensure well integrity and avoid leakage in the long term.

There are 34 fields within a 90 km radius of the coal-fired power plant (CFPP), including offshore fields. All of these
fields are non-producing or depleted fields since this study only considers the scenario for carbon capture and storage
(CCS). Although there are several producing fields that are potentially applicable for the scenario of carbon capture,
utilization, and storage (CCUS), this paper does not discuss them. The available pipeline route is also presented on the
map, with the blue and yellow lines indicating the gas and oil pipeline routes, respectively. These existing routes will be
included in the analysis to determine the proposed route for connecting the CO2 source and the CO2 sinks. The inclusion
of these routes will help to assess the feasibility and cost-effectiveness of connecting the CFPP with the selected CO2
sinks.

Several feasible fields for the CCS candidate can be seen on the table below (Table 3) with respect to storage capacity.
These depleted oil and gas fields are selected as the largest storage capacity for CO2 injection emitted by this Coal-fired
Power Plant. The three biggest storage capacity is from Field 23, Field 102, and Field 18 while the nearest is Field 14.
The selected CCS sink candidates are further prioritized based on their capacity and presented in Figure 7. The blue circles
indicate the most suitable and prioritized CCS sites, while the green circles denote the secondary options that require
additional study. The four fields that have been classified as priority candidates are insufficient to meet the required
storage capacity of 40 MtCO2. Hence, it is essential to consider additional secondary options to achieve the target storage
capacity of 40 MtCO2. Sites that fail to meet the minimum storage capacity are excluded from the map. The total capacity
of these fields reaches 42.03 MMT of CO2 which is adequate for the injection of 40 MtCO2 for 20 years.

The proposed route is presented on the Figure 5. We separated between the existing ROW with the green line while the
new ROW with brown line. All of pipeline dedicated for CO2 must be constructed separately from existing pipe, although
the ROW is still usable for new CO2 pipe. The total length of the existing ROW that connects the main CO2 Source to
the sink candidates is about 199.4 km to reach all priority depleted fields. However, there is need to build new pipeline
route for connecting the Coal-fired power plant to the main pipeline route as there is no existing ROW yet. At least 9.2
km is necessary to connect the coal-fired power plant to main existing ROW available. Moreover, it should be noted that
Field 18, which is one of the priority candidates, is currently not connected to the existing pipeline network. As such, it
is necessary to construct additional 23.872 km of pipeline route ROW to accommodate the transportation of CO2 to Field
18. Based on our calculations, it has been determined that the construction of additional ROW of pipeline route with a
minimum length of 33.1 km is necessary to establish a connection between the coal-fired power plant and all of the
candidate sinks. To reach Field 18, we conclude that taking the route from Field 102 is better than connecting from Field
30 as the necessary new ROW is shorter.
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able 4. Storage Capacity of oil and gas fields in the proximity of CO2 Source. Length of pipeline is measured
from coal fired power plant to the specific selected site. The total storage capacity of CO2 could reach
42.03 MMT which is enough to store CO2 emission from the Coal Power Plant for 20 years

Field ID Status HC Type Pipeline Storage
Length (km) Capacity
(MMT)
Field 17 Shut-in Oil & Gas 61.6 km 2.58
Field 18 Shut-in Oil & Gas 139.8 km 7.44
Field 30 Shut-in Oil & Gas 70.1 km 6.85
Field 34 Shut-in Oil & Gas 36.3 km 4.68
Field 23 Shut-in Oil & Gas 104.9 km 11.22
Field 102 Shut-in Gas Field 115.9 km 9.26
\\ =
=
!
\\
\
\
r///
e o
Igcw Fired Power Plant
v‘spt' :::: Sinks Point
O e i

Figure 5. The selected candidates for CO2 storage based on the priority level. The blue circles represent priority
fields that suitable for CCS, while the green circles represent second priority as the storage capacity is lower.
Green and brown line represent suggested pipeline route for CO2 transportation. The former would be pipeline
route using existing ROW while the latter is the new route.

75


http://u.lipi.go.id/1585543125
http://u.lipi.go.id/1585544223

JOURNAL OF PETROLEUM AND GEOTHERMAL TECHNOLOGY
ISSN: 2723-0988, e-ISSN: 2723-1496 Vol. 5 No. 2 2024

IV. CONCLUSION

Based on this research and analysis, it can be concluded that to support Indonesia's goal of reaching Zero Net Emissions
by 2050, scenarios for both CCS and CCUS are necessary to capture high CO2 emissions from various industries. Our
proposed method is source-sink matching to assess the potential for implementing CCS and CCUS in Indonesia. The
method and workflow were demonstrated through a case study on a coal-fired power plant in West Java. This plant
produces 2 million tons of CO2 annually, which will total 40 million tons over a 20-year project. To determine the best
locations for CCS, we evaluated depleted oil reservoirs based on factors such as proximity, storage capacity, pipeline
connectivity, and production status. There are six potential candidates with a combined storage capacity of 42.03 MMT
of CO2.

The source-sink matching method can be used to identify storage potential that is relatively close to the CO2 source. This
workflow is suitable for conditions with limited data but clear geographical information. We also consider the availability
of Right-of-Way (ROW) pipelines in the storage determination, as this can significantly reduce the land acquisition cost.
By utilizing geographical location and availability of spatial data, we can quickly screen and focus on more in-depth and
detailed studies. Further detailed studies must be carried out after this study is completed to confirm the subsurface
parameters.

The findings of this study can assist policymakers and energy companies in the selection of optimal CCS sites and in
implementing strategies to achieve climate change goals. The study highlights the importance of prioritizing CCS sites
based on storage capacity to ensure successful implementation of CCS technologies.
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