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ABSTRACT 
Indonesia has old oil wells that are still potential for reactivation. The efforts undertaken 
so far are still not optimal, the production is still relatively low, the influence on the 
environment, and not yet maximally able to provide benefits to the welfare of the 
community. The obstacles faced are the absence of old wellbore maps that are still 
potentially reacted, yet no suitable technology has been found for the conditions of old 
wells that meet HSE standards, but are also relatively inexpensive. 
 
This research is intended to involve old wells that are still potential to reactivate especially 
in the field of Gabus, then evaluate people's perceptions and attitudes toward the 
development of old well management, and develop technologies that can be used 
effectively and efficiently.. 
 
The method of SWOT analysis to formulize  grand strategy,  inventory of potential uses of 
geoelectric method, modification and development of RIG technology and pumps, 
development of governance by building stakeholder cooperation, financial analysis by 
investment feasibility analysis, economic and social studies supported by a public 
perception and attitude questionnaire. The results focus on four old wells to reactivation, 
the technology that can be used for exploitation is the mobile RIG ESP and ESP Pump. 
Manage with the pattern of cooperation between technology provider, BUMD (regional 
owned enterprise), and society. The results of the feasibility analysis of the business 
resulted in a feasible conclusion both from the financial, economic and social aspects. 
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1. INTRODUCTION 

The potential of old wells in the State of Indonesia is a thing that has not been optimally 
utilized, whereas the drastic reduction of oil prices resulted in exploration and exploitation 
activities decreased so as not to increase reserves and production that continue to experience 
production decline in Indonesia. The condition of the old well concession right now also 
some old well field less attention to environmental conditions as a result of conflict with the 
community around the old well field about environmental pollution, this should be a concern 
for the parties who will do the old wells. 

Therefore, it is necessary to utilize the old wells to increase the production of petroleum in 
Indonesia. Certainly with the condition of oil prices that come down drastically, the need for 
an innovation for the management of old wells in Indonesia to be economical and can provide 
multie ffect to the community around the well field old. 

Several regulations have been changed in relation to the management of old wells. Among 
them is the Regulation of the Minister of Energy and Mineral Resources (ESDM) No. 1 of 
2008 which replaces the Decree of the Minister of Mines and Energy No. 1285.K / 30 / M.PE 
/ 1996 concerning the guidelines of petroleum mining concessions on old wells that are not 
suitable with the development of laws and regulations in the field of oil and gas. 

According to the Regulation of the Minister of Energy and Mineral Resources No. 01 of 
2008, the definition of the old wells is oil wells drilled before 1970 and once produced and 
located on unprofitable fields in a working area bound by Cooperation Contracts and not put 
into operation by the Contractor. The government seeks to optimize petroleum production 
as well as old wells. The management of old wells is preferred by local companies such as 
BUMD and KUD, with the aim of improving the welfare of surrounding communities. 

Therefore, there needs to be an innovation to optimize the management of old wells. 
Innovation starts from management concept to technology used for more efficient, effective 
and economical management. 

LPPM UPN "Veteran" Yogyakarta has been doing research & development from 2003 until 
2016. This Appropriate Technology Innovation has had operation license and tried to 
reactivate suspended wells in PT. PERTAMINA EP Asset 4 Field Cepu. 

Based on the evaluation of the use of this technology, RIG is still lacking, therefore the 
researcher performs a modification in order to produce efficient and effective technology for 
the management of old wells RIG ESP (RIG Efficient Professional Smart) and ESP Pump 
(Efficient Professional Smart Pump). The research road map is shown in Figure 1. 



 

Figure 1. Research Roadmap 

 
2. RESEARCH METHODOLOGY 

2.1. Inventory of potential old wells subsurface and surface 

Conduct an inventory of technical data of old wells such as surface-visible casing by way 
of survey to field and doing geoelectric work to get subsurface data. 

 

2.2. Modified Technology 

Technology for the Efficiency of Old Wells. The technology in question here is a 
technology that has been used for re-opening and production of old wells in Indonesia, as 
already done in Wonocolo field, Ledok field by the community around the old well field. 

For the management of old wells can now be divided into two types, which distinguish this 
type of management is the technology that supports it, namely: 

1. Traditional Technology 

2. Semi-Traditional Technology 

 



2.3. Management of Old Wells use SWOT 

According to Ferrel and Harline (2005), the function of the SWOT Analysis is to obtain 
information from the analysis of the situation and separate it in the internal issues (strengths 
and weaknesses) and external issues (opportunities and threats). The SWOT analysis will 
explain whether the information indicates something which will help the company achieve 
its goals or provide an indication that there are obstacles to be faced or minimized to meet 
the desired income. 

 

2.4. Financial of Old Wells 

For the exploitation of the old well not the revenue share but the rewards of services provided 
by PT. Pertamina EP, for the amount of service fee provided for 70% of ICP field (shown in 
Figure 2). 

 

Figure 2. Recompense of Old Well 

  
Based on the analysis of the parties involved, competence / capacity, contribution and 
compensation will be made some profit-sharing schemes and given examples of calculations. 

 
3. RESULT AND DISCUSSION 

3.1. Inventory of potential old wells subsurface and surface 

Field Survey of Old Wells. The survey conducted to find out the condition of the old well 
surfaces and estimate the well wells old well based on existing data. One example of the old 
well documentation is shown in Figure 3. 



 
Figure 3. Survey results and cross-section of GBS-05 Wells 

 

The geoelectric activity to know the subsurface condition based on the geoelectric 
estimation around Gabus Field oil wells obtained the resistivity range of 0.23 - 93.36 Ωm, 
with an estimated depth of 375 meters. From the obtained resistivity value and based on 
existing lithologic conditions, it can be interpreted as Table 1. 

Table 1. Value of Resistivity and Litology 

Resistivity Value Ωm Lithologi 

0 - 5 Clay with brackish water (salty) 

5 - 10 Clay of sand 

10 - 100 Sand clay 

 

From the resistivity columns obtained from the measurement, after being interpreted as 
lithologically and then correlated between points, so as to show the spread of layers of 
lithology both vertically and laterally in two dimensions, the correlation results in a 
subsurface geological section based on resisitivity values. 

Based on predicted data showing very small resistivity at depths between 80 meters and 90 
meters, it can be interpreted that the possibility at that depth is the contact between oil with 
brine (OWC_1) shown in Figure 4. 



The second reservoir layer is a layer of sand of clay with a thickness of more than 250 meters 
and it is suspected that at a depth between 230 meters to 240 meters there is contact between 
oil with brine (OWC_2) shown in Figure 5. 

 

 
Figure 4. Top Structure of Upper Reservoir 

 

 
Figure 5. Top Structure of Lower Reservoir 

 
From the potential side based on the Dutch-era map that has been converted. If based on the 
high final production rate there are two wells GBS-10 and GBS-28 wells (indicated by 
yellow circle line) in Layer I, but if the result is integrated from the OWC map, the two wells 
are outside OWC, therefore at this phase of reactivation I we propose an old well in the top 
structure (indicated by a green circle line). The integration of this evaluation is shown in 
Figure 6. 



 

Figure 6. Integration of data for evaluation of potential old wells 
 

3.2. Modified Technology 

The development of technology use for the management of old wells is shown in Figure 7. 

 

Figure 7. Technological developments for the management of old wells 



 ESP RIG Design and ESP Pump. This activity is the result of innovation researchers who 
see the potential of old wells but because the technology used to make the old well less 
effective, efficient and economical. The ESP RIG design results are shown in Figure 8. 

 

Figure 8. ESP RIG Design 
 

3.3. Management of Old Wells use SWOT 

The strategy of this study using SWOT Matrix is shown in Figure 9.
 

Figure 9. SWOT Matrix 



3.4. Financial of Old Wells 

Analysis of the parties involved, competence / capacity, contribution and compensation of 
management of old wells shown in the Table 2 and Figure 10. 

 
Table 2. Management of Old Wells 

 

 
 

Figure 10. Management of Old Wells 
 
 In the calculation of the old well economics can be made some scheme that is the old well 
concession scheme without the investor and the old well exploitation scheme by using investor 
(where BUMD / KUD do not do investment but get fee as an example of 10% from which obtained 
by investor). 
  



 The economic calculations use some cost, production and price assumptions as shown in 
Table 3. 
 

Table 3. Cost assumptions, oil production and prices 
 

 

 

 

 
 

The economic calculation to the economic indicator with the scheme without the investor, is 
shown in Figure 11. 



 

Figure 11. Economic calculation of the first scheme (without investors) 
 

The economic calculation to the economic indicator with the scheme with the investor, is 
shown in Figure 12. 

 

Figure 12. Economic calculation of the second scheme (with investors) 
 
 

4. Conclusion 
1. Based on data of subsurface and surface analysis results obtained 4 candidate wells are 

GBS-11, GBS-22, GBS-24 and GBS-36. 
2. Based on the mobile ESP RIG design, it is expected to optimize the potential and 

economics of old wells spread in Indonesia become more attractive to support increase 
the national oil production and increase too the society  welfare around the old wells. 

3. Based on the strategy of using SWOT method, it is clear that this technology can be 
utilized optimally in the exploitation of old wells and the achievement of increasing 
national oil production. 

4. In terms of economics of old wells, two schemes that try to be calculated above all show 
good results for BUMD / KUD and investors. 
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