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Abstract - Throughout 2021, PT PHE as an Subholding 
Upstream, faced the issue of unachieveable drilling well 
target with the realization only 88.4% of the YTD RKAP 
Revisi target, and 84% of the RKAP Revisi target that 
were successfully onstream. This issue has an impact on 
the oil production target from August to December 2021 
where the total realization of oil production up to Q4 in 
2021 was 88.2% of the oil production target.

This study aims to select and determine the decision-
making process in order to find a solution to the issue 
of decreasing oil production volume in the Subholding 
Upstream, especially in Regional 2 area and determine 
proposed wells that are easy to execute as the main 
guide in developing the Quick Win Program in Subholding 
Upstream.

The results of calculations using the Weight Sum Model 
method in the form of alternative rankings in the Regional 
2 and from the calculation with the DTA method, the 
Quick Win Program simulation showed an increase in 
production compared to the original case in forecasted 
production profile of the RKAP 2023 development wells.

Keywords – Weighted Sum Model, Decision Tree Analysis, 
Quick Win Program

I.  INTRODUCTION
The production of oil and gas fields in Indonesia and 
especially in Pertamina’s work areas has passed the 
peak period of production and is now entering a phase 
of natural production decline since the last 10 years. 
The downward trend in oil and gas lifting is mainly due 
to the large number of old oil wells, characterized by 
the beginning of a natural decline in production as can 
be seen from the increasingly high-water content in the 
reservoir. With various efforts made by the company, 
such as exploration activities and intensive new field 
discovery efforts, replenishment of reserves, optimization 
of production, reliability of production facilities, efficiency 
and technological innovation, it is hoped that the decline 
in production can be restrained.

PT Pertamina continues to strengthen its commitment to 
achieve the company’s vision and mission in the context 
of transformation into a global company with a target 
market value of $100 billion by 2024 while continuing 
the main agenda of the energy transition going forward. 

The transformation within the company itself through the 
restructuring of Holding and Subholding has been going on 
since mid-July 2020. Pertamina now has a very strategic 
role in overseeing five sub-holdings engaged in energy, 
i.e., Subholding Upstream which is operationally run by PT 
Pertamina Hulu Energi. PT Pertamina Hulu Energi is assigned 
to manage the business and operations of upstream 
business activities within PT Pertamina (Persero) and its 
subsidiaries and affiliates of PT Pertamina (Persero) within 
the scope of the Upstream business group, including 
carrying out upstream business activities regionally by 
upstream subsidiaries. This research will focus on the 
Subsurface Development & Reserve Evaluation (SDRE), 
a strategic organization under the Directorate of 
Development and Production Subholding Upstream that 
has a role and responsibility in achieving targets, reliability 
and sustainability of subsurface development, Enhanced/
Improved Oil Recovery (E/IOR), as well as reserve and 
resource management.

Throughout 2021, 350 wells have been drilled throughout 
all Regional or 88.4% (-11.6%) of the YTD RKAP Revisi 
target. From a total of 350 drilling wells, 294 drilling wells or 
84% (-16%) of RKAP Revisi target have been successfully 
onstream. From the achievement of onstream wells, the 
oil production target for August to December 2021 has 
not been achieved.

The total realization of oil production until Q4 in 2021 was 
445.3 MBOEPD or 88.2% (-11.8%) of the oil production 
target of 504.84 MBOEPD (Figure 1).

Fig. 1.  Production Performance of RK 2021 Development Drilling
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II.  METHODOLOGY
The conceptual framework is created to describe the main 
problems that arise in the upstream business processes 
that must continue to run. The upstream process 
business also demands the reliability of SDRE in terms 
of subsurface engineering in carrying out its functions 
and responsibilities to achieve the production target of 
development wells in Subholding Upstream. The expected 
condition is the existence of a Quick Win Program that 
can increase oil production, through the quality of decision 
making and project implementation plans that are easy, 
agile, and reliable (Figure 2).

Several steps are used in answering problems and finding 
solutions, including:

1.  Identifying Main Problems and Analyzing Root 
Causes: Root Cause was analyzed using the FTA 
(Fault Tree Analysis) method. Fault Tree Analysis is 
a top-down deductive analysis in which unwanted 
systems are analyzed using Boolean logic 
(Martensen, 1987). From the root cause analysis 
using FTA, the results of the root causes of the main 
problems in SDRE are as follows: proposed wells 
that are not economically viable or economically 
marginal, subsurface issues during and after drilling, 
and completion problems. Subsurface issues 
can be broken down into the following: Dynamic 
Uncertainty, Structural/Static Uncertainty, Facies 
Heterogeneity & Reservoir Quality and Completion 
Issues (Figure 3).

In the FTA tree, the peak events are based on the 
risk management activities performed by SDRE. Risk 
management itself is an activity of routine inspection, 
supervision, and observation as well as determining the 
status of actual performance compared to the plan that 
will be produced. Risk management activities themselves 
have an important role in avoiding or minimizing potential 
losses, optimizing opportunities and maintaining a 
conducive environment. The results in the form of the 
main risks are written in the monitoring report form and 
reported on a monthly and quarterly basis (Table 1).

2.  Developing Quick Win Program: Quick Win Program 
procedure consists of selecting a database 
structure/oil and gas field as an alternative, 
determining the defined criteria and sub-criteria, 
determining the weight of the assessment of 
each criterion and sub-criteria, appointing experts, 
calculating the final total of the assessment 
system, grouping oil and gas fields (alternatives) 
in 5 categories, ordering proposed wells of 
RKAP 2023 based on the best alternative, data 
analysis and simulation of quick win programs, and 
recommended solutions (Figure 4).

In developing Quick Win Program, Weighted Sum Model 
was chosen because it is the most suitable method 
among other Multi-Criteria Decision Analysis methods. 
The consideration is the number of oil and gas fields as 
alternative that are widely spread in the Regional 2 area 
with all subsurface data in it. Another consideration that is 

Fig. 2.  Conceptual Framework

Fig. 3.  Fault Tree Analysis of Main Issue

Table 1 - EXAMPLE OF TOP RISK DETERMINATION

Fig. 4.  WSM and DTA Approach in Developing Quick Win Program
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no less important is all oil and gas fields must be included 
in the analysis to ensure that all available alternatives 
remain objective to be assessed by all experts in the SDRE 
organization. The expert considered that a priority system 
was needed in the management pattern of the oil and 
gas field in order to facilitate the allocation of resources, 
humans, technology, and other supporting facilities.

The calculation begins with preprocesses the data by 
determining the criteria and sub-criteria that will be used 
as a reference in making decisions to achieve the desired 
goals. The determination of the criteria and sub-criteria 
agreed upon by the forum covers various subsurface 
techniques, where these aspects are closely related to 
the domain of SDRE. The criteria are then sorted from 
highest to lowest based on importance. The criteria 
used in determining the priority of oil and gas structures/
fields are as follows: Resources Assessment, Economic 
Value, Reservoir Management, Surface – Subsurface Issue, 
Infrastructure, Structural & Facies Uncertainty, Production, 
Water Cut, Workplan, IOR/EOR (Figure 5).

Then, after Weighted Sum Model gives the results, the 
author presents a simple Value of Information Analysis 
(VOIA) approach through Decision Tree Analysis. The 
approach presented here is an additional tool that can 
be used in the decision-making process. The decision 
to continue drilling after the funneling/challenge session 
is determined by evaluating the value of the conceptual 
model – relative to the cost of the drilling. The Decision 
Tree Analysis method was also chosen by the author to 
prioritize the wells to be drilled from the beginning to the 
end of the year in RKAP 2023, based on each region and 
the drilling barchart.

Each conceptual model prior to subsequent decisions will 
have two values to estimate at this point: model reliability 
and drilling risk (cost of unsuccessful wells). The project 
will have an Expected Monetary Value (EMV) at initial 
conditions. The reliability of the model will be determined 
by defining the drilling success ratio for each region, 
although this is often considered subjective. To calculate 
VOI, the Net Present Value of a project is estimated with 
or without additional activities (Figure 6). NPV is the 
amount of cash flow from the project evaluated to date 

with the required rate of return for the investment of the 
project (White et. al., 1998).

3.  Implementing Quick Win Program: The 
implementation of the Quick Win Program is carried 
out based on the stages of decision-making within 
the company, starting from the initiation stage, 
selection stage, further study stage, before finally 
entering the execution stage (Table 2).

At the initiation stage, coordination is needed in the 
internal organization of SDRE. The Quick Win program 
will be presented to each expert to be challenged before 
being brought to a bigger contest. At the selection stage, 
external SDRE coordination was carried out, especially 
with organizations of DWI, P&P, and UBPPM. Here, experts 
collaborate to select proposed wells to be issued in the 
Quick Win Program. Justification for the proposed wells 
that will be issued are wells that have obstacles in both 
surface and administrative aspects, such as problems 
with POD/FID approval, land permits, delays in UKL/UPL 
documents, and vendor and technology contracts. At 
the further study stage, the FEED is compiled to detail 
the best development concept until it reaches a certain 
level of maturity and confidence so that it is suitable for 
use as decision-making material. Finally, at the execution 
stage, project planning that was prepared previously is 
implemented through detailed engineering activities under 
the DWI and P&P organization by taking into account 
strict risk and uncertainty management as well as project 
control and monitoring that follows project management 
rules.

III.  RESULTS
Taking into account the Covid-19 Pandemic when this 
work was taking place, Focus Group Discussions with 
experts were conducted. Each expert gives weight one 
by one to each oil and gas field as alternative (Table 3). 
As many as 202 oil and gas fields have been assessed, 
which are divided into 191 developing fields, 2 KSOs, and 
9 suspended fields.

Fig. 5.  Alternative Ranking Model

Fig. 6.  Decision Tree Model in Quick Win Program Development

Table 2 - IMPLEMENTATION PLAN SCHEDULE
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After the experts calculated the weight of the alternative 
assessments for each criterion, the alternative values 
were then multiplied by the weights of the criteria and 
added together to produce a total alternative value (Table 
4). Furthermore, each alternative is put into a ranking 
category according to the total value of each alternative.

Based on the decision analysis using the WSM method, the 
alternative rankings in the Regional 2 with the following 
summary: 2 fields in the very low priority category (1%), 56 
fields in the low category (28%), 95 fields in the medium 
category (47 %), 37 fields in the high category (18%), and 
12 fields in the very high category (6%) (Figure 7).

Oil and gas fields with high and very high category can 
be interpreted as fields that are prioritized by zones and 
regions to be developed or are currently being developed, 
and become the backbone of oil production in Regional 
2. Meanwhile, oil and gas fields with moderate to very low 
category can be interpreted as oil and gas fields that 
have not been fully exploited (Table 5).

Table 3 - EXAMPLE OF WEIGHT ASSESSMENT FOR EACH CRITERION Table 5 - ALTERNATIVE RANKING OF REGIONAL 2

Table 4 - EXAMPLE OF RANKING DETERMINATION OF EACH ALTERNATIVE

Fig. 7.  Percentage of Each Alternative Ranking Category
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Proposed wells of RKAP that have been calculated and 
produce EMV, are included in each alternative ranking 
category and sorted by its alternative. Then, after each 
proposed well is sorted by its alternative, the proposed 
wells are sorted from high to low EMV values in each 
alternative ranking category. Proposed wells will be 
included in the Quick Win Program simulation as an effort 
to increase oil production at Pertamina (Table 6).

In presenting the ranking results for proposed wells, 
mainly there is an onstream date for each proposed well, 
a monthly decline rate, and a forecast of the average daily 
oil production rate in each year (Table 7). In the proposed 
wells ranking, the forecast average rate of production still 
looks random with the onstream date plan throughout 
2023 which is obtained from the UBPPM organization.

Meanwhile, in the Quick Win Program Simulation, the wells 
are sorted by Onstream Date which has been optimized 
or prioritized, also based on the availability of rigs in Zona 
5, Zona 6, and Zona 7 (Table 8). The description of rig 
availability is as follows: Rig #1 is operated in Zona 5 and 

Zona 6; Rig #2 and Rig #3 are operated in Zona 5; Rig #4, 
Rig #5, and Rig #6 are operated in Zona 7.

The Quick Win Program simulation result show an increase 
in production indicated by the optimized case compared 
to the original case in forecast production profile of RKAP 
2023 development wells (Figure 8).

IV.  FINDINGS AND DISCUSSION
The proposed wells at Pertamina cannot be separated 
from the oil and gas field development portfolio itself. 
Proponents of proposed wells will look at data related 
to the subsurface aspect of the oil and gas field. The 
subsurface aspects that are seen are from resources, 
availability of POD/FID, reservoir management, subsurface-
surface-environment issue, infrastructure, structural & 
facies, water cut, and IOR/EOR. The more complete the 
data criteria, the lower the uncertainty of the proposed 
well and the higher the confidence of the proposing 
team. Fields that have a medium or low category are not 
completely without a future. Fields with medium to low 
priority still have untapped potential, so that one day the 
ranking of a field can improve.

The Weighted Sum Model and Decision Tree Analysis 
were chosen based on the author’s thoughts, taking into 
account the number of oil and gas structures/fields and 
the proposed development wells. Based on calculations 

Table 6 - EMV CALCULATION RESULTS TOWARDS ALTERNATIVE RANKING

Table 8 - QUICK WIN PROGRAM SIMULATION

Table 7 - PROPOSED WELLS RANKING WITH THE ORIGINAL ONSTREAM DATE PLAN

Fig. 8.  Percentage of Each Alternative Ranking Category
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using the Weighted Sum Model and Decision Tree 
Analysis, proposed fields and wells such as Zulu, LL, Krisna, 
BBS, and ABG rank at the top. This high ranking well is in 
accordance with the actual conditions in the field.

Decision making analysis in the development of oil and gas 
fields is proven to be able to contribute time efficiency 
and effectiveness of drilling from the specified target, due 
to more mature preparation and planning. With Decision 
Making Analysis, companies can selectively choose 
projects that benefit their business through the decision-
making stages from the initiation stage, selection stage, 
further study stage, before finally entering the execution 
stage. DMA can also participate in determining decisions 
between organizations that are more integrated with 
decision making that remains objective.

V.  CONCLUSION
The Quick Win Program in Regional 2 is one example of 
the successful use of the Decision-Making Process. A 
similar program can also be used as an analogy and can 
be applied in other Regional in the Subholding Upstream. 
The implementation of the Quick Win Program can still 
be improved by adjusting the proposed wells for certain 
months of production (especially January and December 
2023) to increase the production forecast above the 
target, as input for the management team as decision 
makers.
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