https://iopscience.iop.org/journal/1755-1315

lIopscience  Q_  Journals ¥ Books  Publishing Support @ Login ¥

IOP Conference Series: Earth and Environmental Science

10P Conference Series OPEN ACCESS Latest published conferences
e g gonn The open access IOP Conference Series: Earth and Vol 1486 v

Environmental Science (EES) provides a fast, versatile and cost-
effective proceedings publication service. Conference archive

2025 4

N\ RSS A Sign up for new issue notifications

View forthcoming_volumes accepted for

publication.
ISSN: 1755-1315

If you would like more information regarding /OP Conference Series: Earth and Environmental Science please visit
conferenceseries.iop.org, and if you are interested in publishing a proceedings with IOP Conference Series please visit our page

for conference organizers.




IOP Conference Series: 55‘:3’ PURPOSE-LED
Earth and PUBLISHING

Environmental Science

OPEN ACCESS You may also like
- Co-Host Comprising Hole-Transporting
Preface and Blue-Emitting Components for

Efficient Fluorescent White OLEDs
Yu-Cheng Chen, Po-Ching Kao, Jen-Chou

To cite this article: 2025 IOP Conf. Ser.: Earth Environ. Sci. 1486 011001 Yuetal.

- Finding Sians of Life on Transiting
Earthlike Planets: High-resolution

Transmission Spectra of Earth through
Time around FGKM Host Stars

View the article online for updates and enhancements. Lisa Kaltenegger, Zifan Lin and Sarah
Rugheimer

- The physics of earthquakes
Hiroo Kanamori and Emily E Brodsky

EGS) The Eectrochemical Society Sciencel
& | Technology +
248th T~ YOU!
ECS Meeting .3
hay

Chicago, IL /
October 12-167 20 5Si. b N _
Hilton Chicago ‘ — Se;(;?r:it:rrzbzy
' to save $$

|
~

REGISTER NOW

COCCUCCOCOCECCCKC

This content was downloaded from IP address 118.136.77.164 on 28/08/2025 at 11:04



https://doi.org/10.1088/1755-1315/1486/1/011001
https://iopscience.iop.org/article/10.1149/2.092204jes
https://iopscience.iop.org/article/10.1149/2.092204jes
https://iopscience.iop.org/article/10.1149/2.092204jes
https://iopscience.iop.org/article/10.3847/1538-4357/abb9b2
https://iopscience.iop.org/article/10.3847/1538-4357/abb9b2
https://iopscience.iop.org/article/10.3847/1538-4357/abb9b2
https://iopscience.iop.org/article/10.3847/1538-4357/abb9b2
https://iopscience.iop.org/article/10.1088/0034-4885/67/8/R03
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuN76OvYZXdLkcJnGQtle_RLMoGbgy8QsB6DtJMKyaP2FfwZMw4B6aR64h-bVX3gGY9ih61ZQqY8a7xq5NxKXmNg0Y8VVpu1w8MzXIO8QjY6Br0wKXcIrmyg_tnZLWQo2yv4UF20YYC95wMGBdfGiQWRRe2kRV-5UkuRP5eNBkMf-fbACdvXrj31F0xFYU1RcCf4iwNM0Ea76LJFf4CXvTWBVOTQxNXJSoIJGQeHKE2Zi5AZPrVh-nzWr5idzaxZkK_RsPZ-qM-p-t1RLfU4KO05MuOwHuFQxMFIiHJEQc6p2rfk1YC-ZMHpYQoG2np8cuT5d7TQa9v08rAB_VsnpzENd5VzB3tKxXUERT47maxyJ-JY8B9&sig=Cg0ArKJSzDLusYUNEg1X&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/248/registration%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_248_Early_Reg%26utm_id%3DIOP%2B248%2BEarly%2BRegistration

7th International Conference on Earth Science, Mineral and Energy (ICEMINE) 2024

IOP Conf. Series: Earth and Environmental Science 1486 (2025) 011001

Preface

The 7th International Conference on Earth Resources, Mining, and Engineering (ICEMINE
2024) was successfully held in Yogyakarta, Indonesia, on October 24th, 2024. This prestigious
gathering brought together researchers, academicians, practitioners, and stakeholders from
around the globe to address critical challenges and opportunities in earth resources
management, mining operations, and engineering innovations.

Under the theme "Mainstreaming Sustainable Development Goals in the Context of Earth
Resources, Energy, and Their Environmental Implications," ICEMINE 2024 provided a
dynamic platform for knowledge exchange and collaborative discussions. The conference
highlighted the crucial intersection between resource utilization and sustainable development,
emphasizing the need for balanced approaches that consider both economic growth and
environmental stewardship.

This annual conference was organized by the Faculty of Mineral Technology and Energy, UPN
"Veteran" Yogyakarta, in collaboration with Trisakti University as co-host. The successful
execution of this event demonstrates the strong partnership between these institutions and their
commitment to advancing knowledge in earth resources and engineering.

The proceedings encompass nine vital sub-themes that reflect the comprehensive nature of
contemporary earth resource management:

1. Geological Science and Engineering, exploring fundamental earth processes and their
practical applications

2. Geophysics, Geomatics and Geochemistry, advancing our understanding of Earth's
physical and chemical properties

3. Earth Resources Project Evaluation and Valuation, addressing economic and feasibility
aspects of resource development

4. Petroleum and Geothermal Engineering, focusing on sustainable energy extraction and
utilization

5. Mining and Metallurgical Engineering, examining innovative extraction and processing

methodologies

Taxation and Policy, discussing regulatory frameworks and economic instruments

Conservation, Geoheritage and Geopark, promoting preservation of geological heritage

Disaster Management, enhancing preparedness and response strategies

Reclamation and Environmental Issue, addressing ecological restoration and

environmental protection

©wooN®

The papers presented in these proceedings represent significant contributions to their respective
fields, offering new insights, methodologies, and solutions to contemporary challenges. They
reflect the commitment of the global scientific community to advancing sustainable practices
in earth resource management while maintaining environmental integrity.

We extend our deepest appreciation to our distinguished sponsors and supporting organizations
whose generous support made this conference possible. Their commitment to advancing
scientific knowledge and sustainable development has been instrumental in the success of
ICEMINE 2024. We particularly acknowledge the support of industrial partners, professional
associations, and government institutions that have contributed to the conference's success.
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Our sincere gratitude goes to all participants, reviewers, and organizing committee members
who contributed to the success of ICEMINE 2024. Their dedication and expertise have made

these proceedings a valuable resource for the scientific community and industry practitioners
alike.

Special appreciation goes to our host city, Yogyakarta, whose rich cultural heritage and
geological significance provided an ideal backdrop for this important gathering. We are
confident that the knowledge shared and connections formed during this conference will
contribute significantly to the advancement of sustainable earth resource management practices
worldwide.

Cordially Yours,
Yohana Noradika Maharani, S.T., M. Eng., Ph.D.
Chair of the 7th ICEMINE 2024
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Evaluation and Inventory of Idle Wells: A Case Study
of Pertamina Hulu Rokan Working Area

F. Herdiansyah!*, M. Burhannudinnur}, S. Prakoso?, S. Irham?, D.A. Wibowo?,
S. Rahmawanz, S. Reno3, M. Taslim#4, D. Baskara#, S.N. Ginting*

1Geological Engineering, Universitas Trisakti, Jakarta, Indonesia
2Petroleum Engineering, Universitas Trisakti, Jakarta, Indonesia

3Badan Afiliasi Teknologi Mineral Universitas Trisakti, Jakarta, Indonesia
4Pertamina Hulu Rokan, Jakarta, Indonesia

*E-mail: firman.herdiansyah@trisakti.ac.id

Abstract. The reactivation of idle wells will support the government's efforts
towards achieving the target of 1 million barrels of oil per day (BOPD) production
by 2030. Utilizing idle wells presents a promising opportunity for production
enhancement at relatively low costs, thus necessitating inventory and evaluation.
Idle wells with potential and favorable economics from both surface and
subsurface aspects can be reactivated and separated based on the scale of work
priority. The purpose of this study is to review well by well based on surface and
subsurface data, followed by establishing a database related to recommendations
for idle well operations. Evaluation of idle wells start from looking at the
availability of surface data including the existence of well heads, production
facilities, location access, and social issues. On the other hand, subsurface analysis
of geological aspects consisted of stratigraphic marker, compartment, results of
petrophysical calculations as well as reservoir and production. The work priority
scale is depicted in the 1-4 quadrant (Q1-Q4), where Q1 is the main well
recommended and Q4 is the most difficult. The analysis is carried out according to
the work areas, namely asset 1 and asset 2. In the Asset 1 working area, 76 wells
were included in Q1, 106 wells were included in Q2, 505 idle wells were included
in Q3, 1106 idle wells were included in Q4, and 119 idle wells were included in the
P&A category. In the Asset 2 working area, 57 wells were included in Q1, 145 wells
were included in Q2, 702 idle wells were included in Q3, 1659 idle wells were
included in Q4, and 37 idle wells were included in the P&A category.

1. Introduction

With the increasing demand for national energy, reactivating idle wells has become an essential
focus in the energy sector. These wells which have been closed for economic, operational, or
regulatory reasons, hold significant untapped potential that could offer a promising energy
supply. Reactivating idle wells has been economically beneficial, increasing asset value and
efficiency. Before the reactivation, it's crucial to assess the well's condition and integrity to ensure
the safety standards are met. A significant challenge is the lack of data, especially for wells that
have been idle for a long time. Therefore, developing a comprehensive database of idle wells is
essential to identify those with the highest potential for successful reactivation and to maximize
its benefits. The idle wells' database template and audit process are designed to handle many

Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
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wells and support effective well stock management. The idle well database can be evaluated using
quantitative assessment methods, where additive factors that estimate the good productivity
potential and weighting factors assess the intervention risks. These factors are normalized to
ensure a consistent audit process across different fields or reservoirs. The final ranking score is
calculated by multiplying the weighting factor and the sum of the additive factors, which helps
identify the wells with the highest potential for production improvement and those with the
lowest potential, which should be considered for plug and abandon or P&A [1]. Data collection
will be carried out on all production wells that are currently in an inactive state, and there is no
plan to review [2]. The analysis is carried out according to the work areas, namely asset 1 and
asset 2. Asset 1 is an area that is physiographically included in the North Sumatra Basin and
Central Sumatra Basin. Whereas, Asset 2 is an area included in the South Sumatra Basin.

1.1 Geological Condition of Asset 1 Working Area

Asset 1 is an area that is physiographically included in the North Sumatra Basin and Central
Sumatra Basin. For the last 100 years, the North Sumatra Basin has been known as a hydrocarbon
basin. Its tectonic setting is in the back-arc basin [3]. This basin covers approximately 60,000 km2,
consisting of onshore and offshore areas [4]. 25 TCF of gas reserves or 4.5 billion barrels
equivalent and 1.5 BBOE of oil and condensate have been claimed as reserves in this Basin [5].
The stratigraphic and faulting trapping system are significantly important in this basin.
Furthermore, intraformational seals compartmentalize the production area [6]. Central Sumatera
Basin is one of the giant basins has a current total discovered resources of approximately 15
BBoen [5;7]. The type of play concept and petroleum system elements in the Central Sumatra
Basin are source rocks consisting of shale rock of the Telisa and Pematang Formations, reservoir
rocks composed of sedimentary rocks of the Sihapas and Pematang Groups, and the Telisa
Formation is a regional cap rock in this basin [8]. The total number of idle wells recorded in this
Asset 1 working area reaches 1912 wells, including 785 in the Rantau Field, 411 in the Pangkalan
Susu Field, 561 in the Jambi Field, and 155 in the Lirik Field.

1.2 Geological Condition of Asset 1 Working Area

Asset 2 is working area that is physiographically included in the South Sumatra Basin. Oil and
gas exploration in the South Sumatra basin began in the early 1900s. Since then, more than 300
oil and gas fields have been discovered in the basin [9]. The South Sumatera Basin is the
hydrocarbon province with the 60t highest known reserves (exclusive of the United States) with
estimated reserve at 4.3 BBoe [10]. The South Sumatra province covers an area of approximately
117,000 km2, which is mainly on the mainland of Sumatra. This basin is divided into several sub-
basins: South Palembang, Central Palembang, North Palembang, and Jambi [11;12]. The total
number of idle wells recorded in this Asset 2 working area reaches 2573 wells, including 268
wells in the Adera Field, 480 wells in the Pendopo Field, 385 wells in the Ramba Field, 402 wells
in the Prabumulih Field, and 1065 wells in the Limau Field.

2. Methodology

The methods used in the idle well include both subsurface and surface analysis. To determine the
subsurface potential of idle wells, a well by well review is conducted. Subsurface aspects involve
stratigraphic correlation analysis, structural and stratigraphic compartmentalization,
petrophysical log review, determination of current hydrocarbon-water contact, production
performance, and well production history. Surface aspects include well integrity analysis,
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production facilities, site locations access to the idle wells, and issues surrounding the idle wells.
Surface data screening begins with conducting data collection on field names, structure names,
well names, and block names. Then, well locations, descriptions, and histories are recorded before
conducting subsurface evaluation. Subsurface analysis begins with evaluating well diagrams,
structural well positions, well correlations, reservoir conditions, perforations, and production
history. Database inventory is managed using Microsoft Excel, following the SKK Migas guidelines,
and includes general well information, potential data, issue data, and recommendations for work
and work plans. The evaluation and inventory workflow as shown in Figure 1.

| Existing Well Condition (Idle Well) |

) 4
wmmms'm | Geology & Geophysics I l Reservoir & Production |
Accessibility, Soclal Issue I i )

I Stratigraphy l I Structure [ m;::'e':“'

stratixrag:ti: Marker | Compartmentalization | [Well Log Review |

Problem Identification:

- historical jobs

Data integration:
\ Candidates, Reservoir Issues, Production Forecast, Work Description

BATM (2023) 1
/ Recommendation & Priority Level \

Figure 1. Evaluation and inventory workflow of idle well

An inventory of surface and subsurface analysis results are conducted in Table 1. In Table
1 columns 1-20 describe the general well information data group, which includes, in order: Zone
name, field name, structure name, well name, formation name, existing layer name, well type,
lifting method, well location, well status, initial and last well test, and cumulative production.

Table 1. General well information

1 2 3 4 5
Well Data Standard
Zona Field Structure Well Name Formation
Zona Field Structure  Well Name Formation
6 7 8
Well Data Standard
Layer Existing Well Type Lifting Method

Well Type Lifting Method

Layer Existing (Oil/Gas/Injector/Water) (Natural/Gas Lift /Pump)
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9 10 11
Well Data Standard
Location Wellhead Location
Location Wellhead Loc---Lat Wellhf::gLoc---
(Onshore/Offshore/Swamp) (-5.123456) (101.123456)
12 13 14 15
Well Data Standard
. Initial Well Last Well
Well TD Location Start Date S/I Date
Well TD Loc-Lat Weli"(l)‘llll)gLoc- Initial Well Last Well
(-5.123456) (101.123456) Start Date S/I Date
16 17 18 19 20
Well Data Standard
Last Well Test Well Cum Prod
Last Well Last Well Test st e L Well Cum Prod Well Cum Prod
Test (WC)

Test (BOPD)  (MMSCFD) Np (MSTB) Gp (BSCF)

%

In Table 2, columns 21-23 represent data based on the potential status according to the
following explanations: Potential status: The status of the idle wells potential, using the scoring
criteria. HC remaining potential (Oil, MSTB): Recording of the remaining potential volume for oil,
in MBO. HC remaining potential (Gas, BSCF): Recording of the remaining potential volume for gas,
in MMSCF.

Table 2. Potential data group

21 22 23
Potential Status
Potential Status HC Remaining Potential
. HC Remaining Potential HC Remaining Potential
Potential Status (0/1/2) (0il, MSTB) (Gas, BSCF)

In Tables 3 - 5, it is explained that columns 24-41 contain subsurface data (petrophysics and
pressure), and surface data (wellhead, facility production, location, access, and casing). The
scoring is filled out based on the information in Table 6.

Table 3. Petrophysical data group

24 25 26 27 28
Data for idle wells issues ranking, explanation, priority, work recommendation, and
work plan

Petrophysics (value)
Vsh, v/v Por,v/v Kk, mD Res (Ohmm) Sw,v/v
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Table 4. Surface scoring

32 33 34 35 36
Data for idle wells issues ranking, explanation, priority, work recommendation, and work
plan

Surface (fill scoring 0-4)

Surface Surface

Wellhead Surface F_asprod Location Surface _Access Surface _Casmg
. Scoring . Scoring Scoring
Scoring Scoring
Table 5. Subsurface scoring
37 38 39 40 41
Data for idle wells issues ranking, explanation, priority, work recommendation, and
work plan
Subsurface (fill scoring 0-4)
Subsurface Subsurfa'ce Subsurface
. Reservoir . . Subsurface Subsurface
Reservoir Pressure . Fluid Properties . . .
. Properties . Qoi Scoring  EUR Scoring
Scoring . Scoring
Scoring
Table 6. Scoring base fill out
Issues

related to the shut-in well
Rank Status Description

0 None No issue

1 Easy Insignificant issue, available tech, no well intervention

2 Medium Normal moderate issues, available tech, normal well intervention
3 Hard Significant issues, heavy intervention

4 Barrier  Unrepairable, not doable, need new technology

Table 7 shows the group of well problem data, with columns 42-49 providing details on
surface and subsurface issues. Scoring is completed based on the information in Table 8. In
column 50, the 'doability’ is described with the following details:

* Doability: Based on the well issue conditions, provide a conclusion on the likelihood of the well
becoming a reactivation candidate.

¢ Recommendation: WO/WS/ST/P&A (Workover/Work standby/Shut-in/Plug & Abandon)

* Work Description: A detailed description of the planned job.

« Estimated Cost: If available, provide an estimate of the cost according to the type of job.
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Table 7. Well problem group
42 43 44 45 46

Data for idle wells issues ranking, explanation, priority, work
recommendation, and work plan

Issues
[ Reservoir Facilit
Issues Issues Well Issues Well Issues Issuesy
(average . (0/1/2/3/4) Explanation
AM & AN) Explanation 0/1/2/3/4)
47 48 49 50

Data for idle wells issues ranking, explanation, priority,
work recommendation, and work plan

Doability

Market Market Doability
Issues Issues

(0/1/2/3/4) Explanation = (Z/M/H)

Facility Issues
Explanation

Table 8. Scoring base doability fill out

Doability

Doability rank based on issues

Rank Status Description

L Low Low doability, requires a lot more works

M Medium  Medium doability, issues require well intervention
H High High doability, no significant issue

3. Result and discussion

3.1 Subsurface evaluation

Subsurface evaluation is used to evaluate the candidates of idle wells potential. The subsurface
analysis starts with evaluating a well diagram, well position structurally, well correlation,
reservoir condition, perforation, and production history. Figure 2 and Figure 3 are examples of
subsurface analysis on one of the wells.
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Figure 3. An example of subsurface evaluation in asset 2

3.2 Work priority scale
A quadrant system is used to simplify the mapping of idle well work priorities. The priority
quadrant system is described by quadrants 1-4 (Q1-Q4). Idle wells that are put into the Quadrant
1 (Q1) category are the top priority to be worked on by looking at the ease of work (low surface
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risk) and high hydrocarbon potential (low subsurface risk). Quadrant 2 (Q2) is the next work
priority where the well has high hydrocarbon potential (low subsurface risk) but less favorable
surface conditions (high surface risk). Quadrant 3 (Q3) is the third job priority, where the well has
low hydrocarbon potential (high subsurface risk) but good surface conditions (low surface risk).
Quadrant 4 (Q4) is the fourth job priority, as the well has high subsurface and surface risks. The
quadrant value is determined by the total surface score and total subsurface score according to
the following criteria:
» If both the total surface score and total subsurface score are <2, the well is in quadrant 1
QD).
» If the total surface score is >=2 and <4, and the total subsurface score is <2, the well is
quadrant 2 (Q2).
» If the total surface score is <2 and the total subsurface score is >=2 and <4, the well is
quadrant 3 (Q3).
» If the total surface score is >=2 and <4, and the total subsurface score is >=2 and <4, the
well is in quadrant 4 (Q4).

The asset 1 working area consists of 76 wells that were included in Q1, 106 wells were
included in Q2, 505 idle wells were included in Q3, 1106 idle wells were included in Q4, and 119
idle wells were included in the P&A category. Job recommendations for as many as 1189 idle wells
are for well service job (WS), 205 idle wells for workover (W0), 153 idle wells no data (hold), 236
idle wells no coordinate (hold), ten idle wells not found, and 129 idle wells for Plug & Abandon
(Figure 4).

Total job recommendation per quadrant
TOta] We” 1 9] 2 ws 45 88 451 605 1,189]
. ;
- - - Hold 389 389
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e fois O e T R T wraA  "O°
Q3 ren 129 | 129
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Figure 4. Idle well evaluation and dashboard of asset 1

The asset 2 working area consists of 57 wells that were included in Q1, 145 wells were
included in Q2, 702 idle wells were included in Q3, 1659 idle wells were included in Q4, and 37
idle wells were included in the P&A category. Job recommendations for as many as 1781 idle wells
are for well service job (WS), 33 idle wells for workover (WO), 423 idle wells no data (hold), 326
idle wells no coordinate (hold), 10 idle wells not found, and 37 idle wells for Plug & Abandon
(Figure 5).
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Figure 5. Idle well evaluation and dashboard of asset 2

4. Conclusion

Based on surface and subsurface data from Pertamina Hulu Rokan's asset 1 and asset 2 working
areas, 4512 idle wells have been evaluated. With both asset 1 and asset 2 working areas consisting
of 133 wells included in Q1, 251 wells included in Q2, 1207 idle wells included in Q3, 2765 idle
wells included in Q4, and 37 idle wells included in the P&A category. Job recommendations for as
many as 1781 idle wells for well service job (WS), 33 idle wells for workover (W0), 423 idle wells
with no data (hold), 326 idle wells with no coordinate (hold), ten idle wells not found, and 166
idle wells for Plug & Abandon. Job recommendations in both assets for as many as 2970 idle wells
for well service job (WS), 238 idle wells for workover (WO), 576 idle wells no data (hold), 562
idle wells no coordinate (hold), 20 idle wells not found, and 166 idle wells for Plug & Abandon.
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Abstract. The reactivation of idle wells will support the government's efforts
towards achieving the target of 1 million barrels of oil per day (BOPD) production
by 2030. Utilizing idle wells presents a promising opportunity for production
enhancement at relatively low costs, thus necessitating inventory and evaluation.
Idle wells with potential and favorable economics from both surface and
subsurface aspects can be reactivated and separated based on the scale of work
priority. The purpose of this study is to review well by well based on surface and
subsurface data, followed by establishing a database related to recommendations
for idle well operations. Evaluation of idle wells start from looking at the
availability of surface data including the existence of well heads, production
facilities, location access, and social issues. On the other hand, subsurface analysis
of geological aspects consisted of stratigraphic marker, compartment, results of
petrophysical calculations as well as reservoir and production. The work priority
scale is depicted in the 1-4 quadrant (Q1-Q4), where Q1 is the main well
recommended and Q4 is the most difficult. The analysis is carried out according to
the work areas, namely asset 1 and asset 2. In the Asset 1 working area, 76 wells
were included in Q1, 106 wells were included in Q2, 505 idle wells were included
in Q3, 1106 idle wells were included in Q4, and 119 idle wells were included in the
P&A category. In the Asset 2 working area, 57 wells were included in Q1, 145 wells
were included in Q2, 702 idle wells were included in Q3, 1659 idle wells were
included in Q4, and 37 idle wells were included in the P&A category.

1. Introduction

With the increasing demand for national energy, reactivating idle wells has become an essential
focus in the energy sector. These wells which have been closed for economic, operational, or
regulatory reasons, hold significant untapped potential that could offer a promising energy
supply. Reactivating idle wells has been economically beneficial, increasing asset value and
efficiency. Before the reactivation, it's crucial to assess the well's condition and integrity to ensure
the safety standards are met. A significant challenge is the lack of data, especially for wells that
have been idle for a long time. Therefore, developing a comprehensive database of idle wells is
essential to identify those with the highest potential for successful reactivation and to maximize
its benefits. The idle wells' database template and audit process are designed to handle many

o Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL.
Published under licence by IOP Publishing Ltd 1
Zl'—_l ‘tur’n|t|n Page 5 of 14 - Integrity Submission Submission ID trn:oid:::3618:109938352


https://creativecommons.org/licenses/by/4.0/

Z'l_.l turnitin Page 6 of 14 - Integrity Submission Submission ID _ trn:oid:::3618:109938352

7th International Conference on Earth Science, Mineral and Energy (ICEMINE) 2024 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1486 (2025) 012003 doi:10.1088/1755-1315/1486/1/012003

wells and support effective well stock management. The idle well database can be evaluated using
quantitative assessment methods, where additive factors that estimate the good productivity
potential and weighting factors assess the intervention risks. These factors are normalized to
ensure a consistent audit process across different fields or reservoirs. The final ranking score is
calculated by multiplying the weighting factor and the sum of the additive factors, which helps
identify the wells with the highest potential for production improvement and those with the
lowest potential, which should be considered for plug and abandon or P&A [1]. Data collection
will be carried out on all production wells that are currently in an inactive state, and there is no
plan to review [2]. The analysis is carried out according to the work areas, namely asset 1 and
asset 2. Asset 1 is an area that is physiographically included in the North Sumatra Basin and
Central Sumatra Basin. Whereas, Asset 2 is an area included in the South Sumatra Basin.

1.1 Geological Condition of Asset 1 Working Area

Asset 1 is an area that is physiographically included in the North Sumatra Basin and Central
Sumatra Basin. For the last 100 years, the North Sumatra Basin has been known as a hydrocarbon
basin. Its tectonic setting is in the back-arc basin [3]. This basin covers approximately 60,000 km2,
consisting of onshore and offshore areas [4]. 25 TCF of gas reserves or 4.5 billion barrels
equivalent and 1.5 BBOE of oil and condensate have been claimed as reserves in this Basin [5].
The stratigraphic and faulting trapping system are significantly important in this basin.
Furthermore, intraformational seals compartmentalize the production area [6]. Central Sumatera
Basin is one of the giant basins has a current total discovered resources of approximately 15
BBoen [5;7]. The type of play concept and petroleum system elements in the Central Sumatra
Basin are source rocks consisting of shale rock of the Telisa and Pematang Formations, reservoir
rocks composed of sedimentary rocks of the Sihapas and Pematang Groups, and the Telisa
Formation is a regional cap rock in this basin [8]. The total number of idle wells recorded in this
Asset 1 working area reaches 1912 wells, including 785 in the Rantau Field, 411 in the Pangkalan
Susu Field, 561 in the Jambi Field, and 155 in the Lirik Field.

1.2 Geological Condition of Asset 1 Working Area

Asset 2 is working area that is physiographically included in the South Sumatra Basin. Oil and
gas exploration in the South Sumatra basin began in the early 1900s. Since then, more than 300
oil and gas fields have been discovered in the basin [9]. The South Sumatera Basin is the
hydrocarbon province with the 60t highest known reserves (exclusive of the United States) with
estimated reserve at 4.3 BBoe [10]. The South Sumatra province covers an area of approximately
117,000 km2, which is mainly on the mainland of Sumatra. This basin is divided into several sub-
basins: South Palembang, Central Palembang, North Palembang, and Jambi [11;12]. The total
number of idle wells recorded in this Asset 2 working area reaches 2573 wells, including 268
wells in the Adera Field, 480 wells in the Pendopo Field, 385 wells in the Ramba Field, 402 wells
in the Prabumulih Field, and 1065 wells in the Limau Field.

2. Methodology

The methods used in the idle well include both subsurface and surface analysis. To determine the
subsurface potential of idle wells, a well by well review is conducted. Subsurface aspects involve
stratigraphic correlation analysis, structural and stratigraphic compartmentalization,
petrophysical log review, determination of current hydrocarbon-water contact, production
performance, and well production history. Surface aspects include well integrity analysis,
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production facilities, site locations access to the idle wells, and issues surrounding the idle wells.
Surface data screening begins with conducting data collection on field names, structure names,
well names, and block names. Then, well locations, descriptions, and histories are recorded before
conducting subsurface evaluation. Subsurface analysis begins with evaluating well diagrams,
structural well positions, well correlations, reservoir conditions, perforations, and production
history. Database inventory is managed using Microsoft Excel, following the SKK Migas guidelines,
and includes general well information, potential data, issue data, and recommendations for work
and work plans. The evaluation and inventory workflow as shown in Figure 1.

| Existing Well Condition (Idle Well) |

L] ¥

Well Coordinate, Wellhead,

Production Facility, | Geology & Geophysics I l Reservoir & Production |
Accessibliity, Soclal Issue I i
I Stratigraphy l I Structure [ petiphysce

Review

stratixrag:ti: Marker | Compartmentalization | [Well Log Review |

Problem Identification:
- perfi e production
- historical jobs
Data integration:
\ Candidates, Reservoir Issues, Production Forecast, Work Description
BATM (2023) 1

/ Recommendation & Priority Level \

Figure 1. Evaluation and inventory workflow of idle well

An inventory of surface and subsurface analysis results are conducted in Table 1. In Table
1 columns 1-20 describe the general well information data group, which includes, in order: Zone
name, field name, structure name, well name, formation name, existing layer name, well type,
lifting method, well location, well status, initial and last well test, and cumulative production.

Table 1. General well information

1 2 3 4 5
Well Data Standard
Zona Field Structure Well Name Formation
Zona Field Structure  Well Name Formation
6 7 8
Well Data Standard
Layer Existing Well Type Lifting Method
Well Type Lifting Method

Layer Existing (Oil/Gas/Injector/Water) (Natural/Gas Lift /Pump)
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9 10 11
Well Data Standard
Location Wellhead Location
Location Wellhead Loc---Lat Wellhf::gLoc---
(Onshore/Offshore/Swamp) (-5.123456) (101.123456)
12 13 14 15
Well Data Standard
. Initial Well Last Well
Well TD Location Start Date S/I Date
Well TD Loc-Lat Weli"(l)‘llll)gLoc- Initial Well Last Well
(-5.123456) (101.123456) Start Date S/I Date
16 17 18 19 20
Well Data Standard
Last Well Test Well Cum Prod
Last Well Last Well Test Lref el Well Cum Prod Well Cum Prod
Test (WC)

Test (BOPD)  (MMSCFD) Np (MSTB) Gp (BSCF)

%

In Table 2, columns 21-23 represent data based on the potential status according to the
following explanations: Potential status: The status of the idle wells potential, using the scoring
criteria. HC remaining potential (Oil, MSTB): Recording of the remaining potential volume for oil,
in MBO. HC remaining potential (Gas, BSCF): Recording of the remaining potential volume for gas,

in MMSCF.
Table 2. Potential data group
21 22 23
Potential Status
Potential Status HC Remaining Potential
. HC Remaining Potential HC Remaining Potential
Potential Status (0/1/2) (0il, MSTB) (Gas, BSCF)

In Tables 3 - 5, it is explained that columns 24-41 contain subsurface data (petrophysics and
pressure), and surface data (wellhead, facility production, location, access, and casing). The
scoring is filled out based on the information in Table 6.

Table 3. Petrophysical data group

24 25 26 27 28
Data for idle wells issues ranking, explanation, priority, work recommendation, and
work plan

Petrophysics (value)
Vsh, v/v Por,v/v Kk, mD Res (Ohmm) Sw,v/v
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Table 4. Surface scoring

32 33 34 35 36
Data for idle wells issues ranking, explanation, priority, work recommendation, and work
plan

Surface (fill scoring 0-4)

Surface Surface

Wellhead Surface F_asprod Location Surface _Access Surface _Casmg
. Scoring . Scoring Scoring
Scoring Scoring
Table 5. Subsurface scoring
37 38 39 40 41
Data for idle wells issues ranking, explanation, priority, work recommendation, and
work plan
Subsurface (fill scoring 0-4)
Subsurface Subsurfa'ce Subsurface
. Reservoir . . Subsurface Subsurface
Reservoir Pressure . Fluid Properties . . .
. Properties . Qoi Scoring  EUR Scoring
Scoring . Scoring
Scoring
Table 6. Scoring base fill out
Issues

related to the shut-in well
Rank Status Description

0 None No issue

1 Easy Insignificant issue, available tech, no well intervention

2 Medium Normal moderate issues, available tech, normal well intervention
3 Hard Significant issues, heavy intervention

4 Barrier  Unrepairable, not doable, need new technology

Table 7 shows the group of well problem data, with columns 42-49 providing details on
surface and subsurface issues. Scoring is completed based on the information in Table 8. In
column 50, the 'doability’ is described with the following details:

* Doability: Based on the well issue conditions, provide a conclusion on the likelihood of the well
becoming a reactivation candidate.

¢ Recommendation: WO/WS/ST/P&A (Workover/Work standby/Shut-in/Plug & Abandon)

* Work Description: A detailed description of the planned job.

« Estimated Cost: If available, provide an estimate of the cost according to the type of job.
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Table 7. Well problem group
42 43 44 45 46

Data for idle wells issues ranking, explanation, priority, work
recommendation, and work plan

Issues
[ Reservoir Facilit
Issues Issues Well Issues Well Issues Issuesy
(average . (0/1/2/3/4) Explanation
AM & AN) Explanation 0/1/2/3/4)
47 48 49 50

Data for idle wells issues ranking, explanation, priority,
work recommendation, and work plan

Doability

Market Market Doability
Issues Issues

(0/1/2/3/4) Explanation = (Z/M/H)

Facility Issues
Explanation

Table 8. Scoring base doability fill out

Doability

Doability rank based on issues

Rank Status Description

L Low Low doability, requires a lot more works

M Medium  Medium doability, issues require well intervention
H High High doability, no significant issue

3. Result and discussion

3.1 Subsurface evaluation

Subsurface evaluation is used to evaluate the candidates of idle wells potential. The subsurface
analysis starts with evaluating a well diagram, well position structurally, well correlation,
reservoir condition, perforation, and production history. Figure 2 and Figure 3 are examples of
subsurface analysis on one of the wells.
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Figure 2. An example of subsurface evaluation in asset 1
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Figure 3. An example of subsurface evaluation in asset 2

3.2 Work priority scale

A quadrant system is used to simplify the mapping of idle well work priorities. The priority
quadrant system is described by quadrants 1-4 (Q1-Q4). Idle wells that are put into the Quadrant
1 (Q1) category are the top priority to be worked on by looking at the ease of work (low surface
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risk) and high hydrocarbon potential (low subsurface risk). Quadrant 2 (Q2) is the next work
priority where the well has high hydrocarbon potential (low subsurface risk) but less favorable
surface conditions (high surface risk). Quadrant 3 (Q3) is the third job priority, where the well has
low hydrocarbon potential (high subsurface risk) but good surface conditions (low surface risk).
Quadrant 4 (Q4) is the fourth job priority, as the well has high subsurface and surface risks. The
quadrant value is determined by the total surface score and total subsurface score according to
the following criteria:
» If both the total surface score and total subsurface score are <2, the well is in quadrant 1
QD).
» If the total surface score is >=2 and <4, and the total subsurface score is <2, the well is
quadrant 2 (Q2).
» If the total surface score is <2 and the total subsurface score is >=2 and <4, the well is
quadrant 3 (Q3).
» If the total surface score is >=2 and <4, and the total subsurface score is >=2 and <4, the
well is in quadrant 4 (Q4).

The asset 1 working area consists of 76 wells that were included in Q1, 106 wells were
included in Q2, 505 idle wells were included in Q3, 1106 idle wells were included in Q4, and 119
idle wells were included in the P&A category. Job recommendations for as many as 1189 idle wells
are for well service job (WS), 205 idle wells for workover (W0), 153 idle wells no data (hold), 236
idle wells no coordinate (hold), ten idle wells not found, and 129 idle wells for Plug & Abandon

(Figure 4).
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Figure 4. Idle well evaluation and dashboard of asset 1

The asset 2 working area consists of 57 wells that were included in Q1, 145 wells were
included in Q2, 702 idle wells were included in Q3, 1659 idle wells were included in Q4, and 37
idle wells were included in the P&A category. Job recommendations for as many as 1781 idle wells
are for well service job (WS), 33 idle wells for workover (WO), 423 idle wells no data (hold), 326
idle wells no coordinate (hold), 10 idle wells not found, and 37 idle wells for Plug & Abandon
(Figure 5).
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Figure 5. Idle well evaluation and dashboard of asset 2

4. Conclusion

Based on surface and subsurface data from Pertamina Hulu Rokan's asset 1 and asset 2 working
areas, 4512 idle wells have been evaluated. With both asset 1 and asset 2 working areas consisting
of 133 wells included in Q1, 251 wells included in Q2, 1207 idle wells included in Q3, 2765 idle
wells included in Q4, and 37 idle wells included in the P&A category. Job recommendations for as
many as 1781 idle wells for well service job (WS), 33 idle wells for workover (W0), 423 idle wells
with no data (hold), 326 idle wells with no coordinate (hold), ten idle wells not found, and 166
idle wells for Plug & Abandon. Job recommendations in both assets for as many as 2970 idle wells
for well service job (WS), 238 idle wells for workover (WO), 576 idle wells no data (hold), 562
idle wells no coordinate (hold), 20 idle wells not found, and 166 idle wells for Plug & Abandon.
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