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Abstract. Petroleum-producing wells sometimes facing production problem. These problems
can be solved by deploying a Maintenance fleet that requires 2 days of travel and 3 days of repair
time for the well. With 80 wells that are probabilistically appearance of problem, we need a
Mathematical model that can minimize idle time of the well, in the condition of not Produce any.
Trought this research, obtained problem solving formulation using the Dynamic Programming
approach. The first step of this research are building an influence diagram.

1. Introduction

The organization has limited resources. Internal and external constraints are considered in decision
making. Resources is one of the internal constraint in organizations [1] [2]. Strategies are needed to be
able to optimize the available resources so as to produce an optimal return. Decision selection is at a
strategic level [3] to the tactical and technical level.

In operating a crude oil-producing well, sometimes unexpected conditions are found. A maintenance
and repair process is needed to repair the existing damage. However, the damage settlement is hampered
by the condition of limited resources. Of the many wells available, there are fewer maintenance devices
that must be dispatched from the depot to repair the well. The distance traveled requires the well to wait
to be repaired. As long as the well is damaged, the well cannot produce. The production of the well
because waiting for the maintenance device to come is a loss for the company. Then we need a decision
support system that can help decision makers determine which wells first need to be repaired to minimize
losses arising from not being able to produce.

The approach to be used is mathematical modeling using influence diagram [4]. Some previous
research has proven successful in modeling mathematics with this approach; Inventory management [5]
, Queueing system [6], employment system [7] [8] , transportation problem, [9], distribution planning
[10], and many more.And there is some research which build a mathematical model for well service and
maintenance [11], [12], [13], [14], [15]. And some patent has been published relevant to this topic [16]
[17]. This research try to contribute in aspect that which has not been done by previous research by
developing conceptual models. Conceptual models are made in the form of influence diagrams using a
systems approach.
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Figure 1. Mathematical model [18]

The research begin with system approach using influence diagram. The next step is define the goal,
system characterization, develop mathematical model, analysis, and validation. The final step is get and

implement solution.



ICComSET 2019 IOP Publishing
Journal of Physics: Conference Series 1477 (2020) 052024  doi:10.1088/1742-6596/1477/5/052024

3. Result and discussion
The result of influence diagram shown in figure 2:
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Figure 2. Influence diagram

The purpose of this model is to minimize revenue lost. Revenue lost is caused by idle time from well i
and revenue lost due to idle time from well i. Each well is estimated to have a different level of
production. This also causes a difference in revenue lost due to idle and damage. The idle time of the
well is caused by the process of waiting for the arrival of maintenance and repair devices.

Then the idle time in the diagram is illustrated due to the transportation time and repair time of the
well. Whether or not the distance to the location, the speed of the vehicle carrying the maintenance
equipment, route decision, and the number of vehicles available, affects the transportation time.
Decision variable is the vehicle route of the well repair device carrier. Decision makers are assisted by
the system to choose the best route. The best route is measured by revenue lost that is successfully
reduced. Then this model helps minimize lost revenue from the process of waiting for the repair of wells.

4. Conclusion and suggestion
Obtained influence diagram which becomes the initial stage in decision making to minimize losses from
inactivity in the well due to damage and due to the process of waiting for the arrival of the repair device.
Influence diagram is the initial basis for determining mathematical models. After obtaining a
mathematical model, the next step is to find the optimal solution of the mathematical model.

Some research development can be done. In this research it is assumed that the process of repairing
wells will take the same time even if using any maintenance device. In further research it can be assumed
that each well has a different processing time depending on the device used. Revenue lost is also
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assumed to be static. In the development of the next model it can be assumed that revenue lost develops
and changes dynamically depending on the waiting time and the circumstances. Development can also
be made by considering the different repair costs.
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