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Abstract 

Production decreased often occur in Indonesia's oil and gas fields which becomes a problem for oil well exploration. Thus the role of the 

company demands to be able to re-optimize the flow rate of oil production in the oil and gas field. One of the workover jobs was stimulation. The 
function of the work was to stimulate the wells mechanically and chemically which aimed to increase the productivity of wells that have experienced 

a decrease in oil production, in which mechanical stimulation was in the form of coiled tubing units and bullhead used chemical stimulation, namely 

acidizing and solvent. To prove the economy of the coiled tubing unit and bullhead stimulation work, calculations and analysis of economic 
indicators such as net present value (NPV), internal rate of return (IRR), and payout time (POT) can be carried out. Where this study aimed to 

determine the economics of the stimulation project carried out on the horizontal wells of the RD field. The results of the calculation of economic 

indicators that will be feasible are not like this stimulated workover work project with an investment of US$ 133,053 acidizing coiled ribbing oil 
price of 68.51 USS/bbl thus the calculation of NPV @ 10% 60631 USS, POT 0.74 months, P1 9, is obtained. 73, IRR 355%, coiled tubing solvent 

well US$ 185,967.166 NPV@ 10% 98,431 USS, POT 3.94 months, PI 3.69, IRR 103%, bullhead acidizing well US$ 8858.31 value NPV@10% 

218029 USS, POT 0.95 months, P1 45.16, IRR 1890% and bullhead solvent USS 72745 value NPV@10% USS 248586, POT 0.94 months, PT 
52.53, IRR 1822%. Sensitivity analysis on stimulated workover work is carried out by changing the assumptions with 85% and 115% then the 

results obtained are the oil price value which is the parameter that most influences the NPV value then oil production, and capex. From the results 

of profit indicator calculations and sensitivity analysis, it can be concluded that the stimulated workover work in the RD field is all feasible because 
it meets the eligibility requirements of a project. 

 

Keywords: Workover, Coiled Tubing Unit, Bullhead, Economics Indikators 

 

 

 

1. Introduction  

1.1 Background of the Problem 

Since the start of modern oil and gas industrialization in the 

mid-19th century, the oil and gas industry has played a 

dominant role in economic growth in various parts of the world, 

both from the producer's side and from the user's side 

(consumers). The upstream oil and gas industry itself is a 

unique industry, the scope of which includes exploration 

activities, oil and gas field development, production 

exploitation, and lifting of oil or natural gas (Center for Data 

and Information Technology of Energy and Mineral Resources, 

2016). 

The decrease in oil production in horizontal wells is due to 

scale which causes a decrease in reservoir pressure resulting in 

a continuous decrease in oil production. The way to overcome 

this problem is using a method called the stimulation method. 

Stimulation aims to increase the productivity of wells that have 

experienced a decrease in production (Apfia Grace Yolanda 

Murti Latumaerissa, Muh Taufiq Fathaddin, 1967). Stimulation 

is injection carried out in horizontal wells utilizing acidizing 

and using a combination of mechanics where the method is 

Coiled Tubing and Bullhead. To determine the best treatment 

design for stimulation, reservoir analysis must be carried out 

such as porosity, permeability, and pressure inside the well 

(Kolle et al, 2008). To carry out acid stimulation that must be 

considered before the stimulation is carried out, namely the 

design of the acid treatment system and the volume of selected 

HF acid, determining the interval zone to be treated: 

temperature considerations, acid preparation (Pasikki & 

Gilmore, 2006). The rate of oil and gas production in horizontal 

wells is larger than the vertical wells, with the explanation that 

the wider and longer the horizontal wells, the more production 

absorption capacity of the oil and gas production wells. 

2. Literature Review 

2.1 Well-Stimulation 

Well-stimulation is carried out to increase the productivity 

of wells that have experienced a decrease in production due to 

decreased permeability due to formation damage. Where 

stimulation has a very important role in production activities 

(Herawati & Novrianti, 2015). Formation damage in wells that 

will become the object of this research is horizontal wells, 

which can be overcome by providing stimulation or stimulation 

of wells that experience formation damage, and the presence of 

scale formation in the production casing (Furgan et al., 2015). 

Stimulation is the work of stimulating the well mechanically 

and chemically. A repair process for wells to increase the 

permeability of damaged formations to provide a large 

production rate. 

In the implementation of stimulation, namely injection of 

acid into the good reservoir to be repaired but the injection of 

acidification has a lower pressure than the wellbore pressure, 

acidification aims to react quickly to spread into the good 
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formation. The rock studied is sandstone, which generally 

consists of quartz (Herawati & Novrianti,2015). 

Mechanical and chemical stimulation activities are a 

method of increasing oil production in horizontal wells that are 

being studied or observed where this chemical stimulation is by 

injecting chemicals into the reservoir to change the physical 

properties of the fluid and/or reservoir bottom which can 

increase the efficiency of pressing the hydrocarbons in the 

reservoir where the chemical substances which are used in the 

chemical injection process in the formation are solvent and 

acidizing. 

2.1.1 Mechanical Stimulation 

This stimulation is an activity to stimulate wells that 

experience problems with decreased permeability in the 

wellbore, sometimes this problem can extend several meters 

into the well which will experience a decrease in production due 

to formation damage. several efforts including eliminating the 

scale (Anisa & Sudibjo, 2015) 

This mechanical stimulation activity aims to increase the 

productivity of damaged wells by acidizing which will be 

injected into the wellbore that is experiencing problems, even if 

it turns out that there is unavoidable damage, knowing the 

nature of the formation will be very important in selecting a 

method. for stimulation which aims to stimulate to increase the 

value of formation permeability and increase well productivity 

(Cahyaningsih, 2012). 

The tool to be used in this Horizontal well is Coiled Tubing 

which is a tool like steel tubing (pipe) that can be rolled up. you 

could say it looks like a rope or thread that measures from 1 to 

4.5 inches in diameter. Where in a conventional rig the 

pipes/tubing/strings are connected, however, the Coiled Tubing 

method takes quite a long time and requires a lot of people and 

tools because the Coiled Tubing activity uses continuous 

tubing. 

3. Research Method  

This research discussed repairing horizontal wells in RD wells 

that have experienced a decrease in production rate using a 

combination of mechanical and chemical stimulation which 

used the coiled tubing unit and Bulhhead methods. Then to 

stimulated NVA chemical techniques using Solvent and 

Acidizing, where there were stimulation activities in this 

horizontal field due to the reworking of wells that have 

experienced a decrease in production, in the oil and gas field at 

Pertamina Hulu Rokan Company. Which will later be used to 

carry out an economic analysis of the RD Field. The author will 

consider its economic value by determining the NPV value for 

problems in the RD field in horizontal wells to overcome the 

problem of decreasing the production flow rate. 

4. Result And Discussion 

4.1 Economic Analysis Of The Stimulation Method  

Before the stimulation of the coiled rubing and bullhead 

combination, the type of work in the form of a workover method 

is the injection of acids and solvents during treatment which 

aims to increase fluid production which has decreased due to 

scale and organic deposits, it is necessary to analyze the 

economics which can be seen from the parameters that have 

been applied in this study by looking at the parameters of 

economic indicators. The purpose of this analysis is to serve as 

material for making decisions on whether the mechanical and 

chemical combination stimulation method in the RD field on 

horizontal wells is feasible or not to be applied. 

For the investment cost of this project, the main thing to be 

seen is to be considered. In this research, there are also 2 types 

of investment, namely capex, and opex. But in this study the 

type of investment studied in this study is capex. The following 

is the planning of investment costs when carrying out 

mechanical and chemical combination stimulation, seen in the 

following tablet:  

Table 1. Investment Planning 

 

 

 

 

 

 

 

 

 

 

The RD field located in the Horizontal well experienced a 

decrease in oil production due to scale thus the flow of the RD 

field experienced an obstacle to the flow of fluid to the surface. 

In this simulation, two methods are used to deliver fluid 

treatment to the target interval, namely the coiled mubing and 

bullhead methods. In this research, we will analyze these two 

methods using several chemical stimulations, namely 15% 

HCL, and Solvent (Envirosol-X§), and also discuss the 

economics of chemical stimulation using the coiled tubing and 

bullhead methods. 

The calculation of oil lifting in this study is obtained from 

oil production data. The results of oil lifting data on stimulation 

work for 6 months are as follows: 

Table  2. Lifting Petroleum coiled mibing acidizing and coiled 
tubing solvent 

 

 
 

 

 

 

 

 
 
 

 

 

 

 
 
 
 
 

Table 3. Lifting Crude oil bullhead acidizing and bullhead 

solvent 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

4.2.2 Calculation of Oil Prices  

The price of oil used in the RD field in the horizontal well 

is US$ 68.58/bbl. The oil price was obtained from the results of 
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the ICP (Indonesian crude price) in January 2021 to December 

2021. 

4.2.3 Gross Revenue 

To get the Gross Revenue value, you have to compile what 

is called cash flow thus there are several important economic 

indicators to calculate. Which is to find out Gross Revenue, 

which is obtained from the value of multiplying the lifting of 

petroleum per month by the price of petroleum, then the Gross 

value is obtaineds 
Table 5. Gross Revenue Coiled Tubing Acidizing 

 

 

 
 

 

 

 

 

 

 

Table 6. Gross Revenue Coiled Tubing Solvent 

 

 

 

 

 

 

 

 

 

 

 

Table 7. Gross Revenue Bullhead Acidizing 

 

 

 

 

 

 

 

 

 

 

 

Table 8. Gross Revenue Bulhead Solvent 

 
 
 
 
 
 
 
 

Table 9. Operation Cast 

 

 
 

 
 

 

 
 

 

 
 

Operation Cast is costs that must be incurred by the 

company when carrying out oil and gas operations. Operation 

Cast is one of the economic parameters that need to be 

calculated and can be found by multiplying prices Operation 

Cast with Lift petroleum (Pambayun, 2018). 

 

 

 

Table 10. Cash Flow Coiled Tubing Acidizing 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

NPV =60361 US$ 

 

Table 11. Cash Flow Coiled Tubing Solvent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NPV =98431 US$ 

Table 12. Cash Flow Bullhead Acidizing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NPV =218029 US$ 

Then for the calculation of the NPV in the bullhead solvent 

work, the NPV value is 215360 USS, it can be said that the 

bullhead work using a soft vent is said to be very feasible to 

work on this project in the RD field. 

If the NPV (Net Present Value) is negative (-) then the project 

is said to be unfit for stimulation projects and if the NPV is 

positive (+) then the project is said to be feasible. Thus, based 

on the results of NPV calculations, the combination of coiled 

tubing and bullhead stimulation projects is feasible to be 

implemented in the RD field. 
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Table 13. Cash Flow Bullhead Solvent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NPV = 215360 US$ 

4.3.1 Internal Rate Of Return (IRR) 

The Internal Rate of Return or IRR can be said to be an 

interest price that causes the price of all Cash inflow to be 

similar in magnitude to Cash Outflows if the cash flow is 

discounted for a certain time (Havidh Pramadika, 2018). 

Calculating the IRR value can be done by trial and error. IRR 

can be said to be feasible if the IRR value is greater than the 

MARR value (minimum attractive rate of return). 

     The following are the steps for calculating the IRR value in 

a way trial and error: 

1. For a discount rate of 10%, the NPV value of coiled 

tubing acidizing is 60361 USS, NPV coiled tubing 

solvent is 98431 US$, NPV bullhead acidizing is 

218029 USS, and NPV buildhead solvent is 215360 

USSM  

2. The higher the discount rate, the smaller the NPV 

value  

3. Then try for a discount rate of (i) 350% to get a 

positive acidizing coiled tubing NPV (+) 372337 

USS 

Table 14. Discount rate on horizontal wells 

 

 

 

 

 

 

 

 

 

 

 

 

 

After calculating the IRR from one of the jobs, namely 

coiled tubing acidizing, the IRR value is 355%, thus the IRR 

value is said to be feasible for stimulation in the RD field. The 

following table calculates the IRR.. 

4.3.2 Pay Out Time 

Payout Time is an economic indicator that shows how long 

the investment will return. The parameter that will be used to 

get the POT value is cash flow and cash flow cumulative 

production. 

 

Table 15. POT Coiled Tubing Acidizing 
 

 

 

 

 

 

 

 

 

 

 

 

 

POT =0.74 Bulan  

4.4 Sensitivity Analysis 

Sensitivity analysis is a method that will be used to see how 

much influence changes have on economic indicators. Thus 

economic analysis can also show how it influences the benefits 

that can be obtained from an investment (Irham, 2015). In this 

study it was used to change the value of each parameter are 85% 

and 115%. Which means the difference and the addition is 15%. 

The graph of the NPV and IRR sensitivity analysis is as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. NPV Sensitivity Analysis of RD Wells Using Coiled Tubing 
Acidizing. 

 

Judging from the oil price minus 15%, the NPV has 

decreased, whereas if the oil price is added 15%, the NPV value 

is very high. Then followed by oil production which also has a 

significant slope, followed by capex and opex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. RD Well IRR Sensitivity Analysis Using Coiled Tubing 

Acidizing. 

Similar to the NPV, the IRR sensitivity analysis on coiled 

tubing acidizing stimulation also shows that oil prices have the 

most visible slope. If the oil price is reduced by 15%, the IRR 

will decrease, and if it is increased by 15%, the IRR will be 

higher. 
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Fig 3. Critical point of stimulation oil prices Coiled Tubing Acidizing 

Based on the image of the critical oil price point above, if 

the initial oil price is reduced to 50.10% (34,363) then the NPV 

will be zero. Then it can be seen that if the NPV and IRR values 

are negative or zero then the project is not feasible to do. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 4. NPV Sensitivity Analysis of RD Well Using Coiled Tubing 

Solvent. 

Solvent Judging from the reduced oil price: i 15% NPV has 

decreased while for oil prices added 15% the NPV value of 

coiled tubing solvent is very high. Then followed by oil 

production in the RD field which also has a very significant 

slope and is followed by capex and opex. 

 

Fig 5. RD Well IRR Sensitivity Analysis Using Coiled Tubing 

Solvent. 

Same as the IRR, in chemical stimulation coiled tubing 

using solvent oil prices still have a sufficient slope. If the oil 

price is reduced by 15% the IRR will decrease and vice versa if 

the oil price is added by 15% the IRR will be high. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 6. The critical point for the price of Solvent Coiled Tubing 

stimulation oil 

Based on the image of the critical oil price point above, if 

the initial oil price is reduced to 28.16% (19.31%) then the NPV 

will be zero. Then it can be seen that if the NPV and IRR values 

are negative or zero then the project is not feasible to do. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 7. NPV Sensitivity Analysis of RD Well Using Bullhead 

Acidizing. 

 

It can be seen from the graph above that the price of oil 

minus 15% NPV has decreased, while for oil prices added 15% 

the NPV value is very high. Then followed by oil production 

which also has a very significant slope and is followed by opex 

and capex. 

 
 

Fig 8. RD Well IRR Sensitivity Analysis Using Bullhead Acidizing. 
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Fig 9. The tipping point for the bullhead acidizing oil price  

 

Based on the image of the critical oil price point above, if 

the initial oil price is reduced to 6.7% (4.68) then the NPV will 

be zero. Then it can be seen that if the NPV and IRR values are 

negative or zero then the project is not feasible to do. 

 
 
Fig 10. NPV Sensitivity Analysis of RD Well Using Bullhead Solvent 

Judging from the oil price minus 15% the NPV has 

decreased while for the oil price added 15% the NPV value is 

very high. Then followed by oil production which also has a 

very significant slope and followed by opex and also 

investment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 11. RD Well IRR Sensitivity Analysis Using Bullhead Solvent 

 

In addition, as shown from the graph above with TRR, oil 

prices still have a sufficient slope. If the oil price is reduced by 

15% the IRR will decrease and vice versa if the oil price is 

increased by 15% the IRR will be high. 

 

Fig 12. The critical point for the Bullhead Solvent stimulation oil price 

Based on the picture of the critical oil price point above, if 

the initial oil price is reduced to 2.8% (1.9%) then the NPV will 

be zero. Then it can be seen that if the NPV and IRR values are 

negative or zero then the project is not feasible to do. 

5. Conclusions  

       From the research that has been done, it can be concluded 

that: 

The results of the calculation of economic indicators in the 

stimulated workover work of the combination of coiled tubing 

and bullheads in this RD field are for the NPV value of 

acidizing coiled tubing — 60361 USS. POT = 0.74 months. PI 

= 0.733, IRR = 355%. Furthermore, for the stimulation of coiled 

tubing solvent, the NPV value = 98431 USS. POT = 3.94 

months, PI = 3.69, and IRR = 103%. For Bullhead Acidizing 

stimulation where the NPV value = 218029 USS. POT = 0.94 

months, PI = 46.16, and IRR = 1890%. Then the last stimulation 

is that there is a bullhead using solvents where the value of NPV 

= 248585USS $, POT = 0.96 months. PI = 52 5 and IRR value 

= 1822%. These proverbs or workover work are all feasible 

because all economic indicators meet the requirements for 

further proofreading. It can be seen that the NPV (net present 

value) for the four jobs has a positive value and the IRR 

(internal rate of return) is greater than MARR, the profitability 

index (PI) is greater than 1. 

Sensitivity analysis obtained that oil prices in this study have 

a visible slope, oil production cycle, and investment. and capex. 

Thus from all the calculation processes that have been carried 

out based on the economics of combined stimulation workover 

work in the RD field, it is feasible to do and develop. 
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