Practical Application of
Reactivation Strategy as a
Production Optimization in
DAL-031 Shut-in Well of DAL
Structure

by John Smith 101

Submission date: 01-Aug-2024 03:26PM (UTC+0700)

Submission ID: 2425720775

File name: 3-_Paper_CSB-15-07-2024-1408_Bambang_Bintarto.pdf (1.9M)
Word count: 4998

Character count: 25625



Link Scimago CSB: https://www.scimagojr.com/journalsearch.php?q=84932&tip=sid

25 scmagojr.com

SJR

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

Kexue Tongbao/Chinese Science Bulletin

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER

China Multidisciplinary Science China Press
Multidisciplinary
1 Universities and research
<. nstitution: a

Media Ranking in China

¥
H-INDEX PUBLICATION TYPE 1SSN

4 3 Journals 0023074X, 20959419
COVERAGE

1963-1964, 1980-1984, 1989, 2015-
2023

Kexue Tongbao/Chinese +« Show this widget in G SClmago Graphica
Sclence Bulletin your own website
Explore, visually

Multidisciplinary

Just copy the cade below communicate and make
and paste within your htm sense 01 data \‘\l'ith our
code: . . .
SJR 2023 new data visualization
0.3 4l <a href="https:/'www.scimag tool.
- )
s —

Metrics based on Scopus® data as of March 2024




Indexation Scopus Database Link: https://www.scopus.com/sourceid/84932

Sou rce deta i |S Feedback > Compare so

Kexue Tongbao/Chinese Science Bulletin 3‘2‘“ e

Scopus coverage years: from 1963 to 1964, from 1980 to 1984, 1989, from 2015 to Present

Publisher: Science China Press

ISSN: 0023-074X E-ISSN: 2095-9419 3’*5“;27
Subject area:  (Multidisciplinary :
Source type: Journal
SNIP 2022
() Save to source list 0.468

Indexed By

Kexue Tongbao/Chinese
Science Bulletin

Multidisciplinary

SJR 2023
03 /\/—"

Y/ ORES

Kexue Tongbao/Chinese Science Bulletin

Kexue Tongbao/Chinese Science Bulletin (ISSN:0023-074X) and (E-ISSN:2095-9419) is a monthly peer-
reviewed scopus indexed journal originally from 1963 to 1964, from 1980 to 1984, 1989, from 2015 to
Present. The publisher of the journal is Editorial Office of Journal of Science China Press.The journal

welcomes all kind of research/review/abstract papers regarding Multidisciplinary subjects

Kexue Tongbao/Chinese Information Guidelines
Science Bulletin




Indexed By

Kexue Tongbao/Chinese
Science Bulletin

Multidisciplinary \’ e
37 ORES

0.3 3 “"_'

ed by sCimagojr.cc

Kexue Tongbao/Chinese Science Bulletin

Kexue Tongbao/Chinese Science Bulletin (ISSN:0023-074X) and (E-ISSN:2095-9419) is a monthly peer-
reviewed scopus indexed journal originally from 1963 to 1964, from 1980 to 1984, 1989, from 2015 to
Present. The publisher of the journal is Editorial Office of Journal of Science China Press.The journal

welcomes all kind of research/review/abstract papers regarding Multidisciplinary subjects.

Chinese Science Bulletin
Volume 69, Issue 06, July 2024

Paper ID: CSB-21-07-2024-1411

Early Detection and Accurate Fault Location Algorithm for Medium Voltage Transmission Lines
Using Transient Analysis for Current Measurements

Paper ID: CSB-17-07-2024-1409
Enhanced Object Classification through Deep Leaming: Techniques and Performance Analysis

Paper ID: CSB-15-07-2024-1408

Practical Application of Reactivation Strategy as a Production Optimization in DAL-031 Shut-in Well
of DAL Structure

Paper ID: CSB-11-07-2024-1399
An Investigation of the Density and Thermal Properties of Composite Brake Shoes for Railway
Applications Prepared by Various Duration in the Hot Compression Molding

Paper ID: CSB-11-07-2024-1398
A Secured Light Fidelity Transmitter Using Low Flicker LEDs Array

Paper ID: CSB-05-07-2024-1376

Formulation and Investigation Epoxy Composite Properties for Electrical Insulation Prepared by
Hand Lay-Up Method

Kexue Tongbao/Chinese Information Guidelines
Science Bulletin




CcSB

I58M-tB13.0Te, b 413

Scopus Index(2024) Indexed By

Kexue Tongbao/Chinese
Science Bulletin

Multidisciplinary

S|R 2023
0.3 /¥~-‘—'

o’ -
3~ ORES

Kexue Tongbao/Chinese Science Bulletin

Kexue Tongbao/Chinese Science Bulletin (ISSN:0023-074X) and (E-ISSN:2095-9419) is a monthly peer-
reviewed scopus indexed journal originally from 1963 to 1964, from 1980 to 1984, 1989, from 2015 to
Present. The publisher of the journal is Editorial Office of Journal of Science China Press.The journal

welcomes all kind of research/review/abstract papers regarding Multidisciplinary subjects.

Editorial Board

Prof. Guang Zia
¢ Editor-in-Chief

Prof. Song Ze Bing
e Associate-Editor
Ming-Poi Kih

e Co-Editor

Assist. Prof. Zhenyu Zhang
» Sub-Editor

Prof. Liming
« Editor

Sabio Maradona
e Co-ordinator

Kexue Tongbao/Chinese Information Guidelines
Science Bulletin




C S B ISSN: 0023-074X

e e e et Volume 69, Issue 06, July, 2024

Practical Application of Reactivation Strategy as a
Production Optimization in DAL-031 Shut-in Well of
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AP e value. Strategy for reactivation of shut-in wells in the DAL structure
optimization, Mature oil field

begins with the screening of wells and layers with well parameters such as
high water cut (WC) more than 90%, comparison of recovery factor from

cumulative production with in-place wells radius and calculation of
recovery factor based on special core analysis (SCAL) data, production
forecast, and economic analysis. Based on the screening results, the DAL-
031 well was selected as a candidate for the reactivation well, which was
closed on January 21, 2016 due to high water cut. The strategy for
reactivation of the DAL-031 well by perforating at interval 1884-1887 m
and obtained oil gain of 47.04 bopd with correlation well analysis and
forecast with exponential decline type for 8 years. Economic analysis was
carried out by analyzed economic indicators 315 42 MUSD of net present
value (NPV), 77% of internal rate of return (IRR), and 11 months and 28
days of pay out time (POT). Based on the technically and economic
analysis, it was concluded that reactivation strategy of DAL-031 shut-in
well is feasible to be applied.

® a’m work is licensed under a Creative Commons Attribution Non-Commercial 4.0
International License.
BY ND

1. INTRODUCTION

At the beginning of production, the amount of oil recovery is very high, but the longer a well is in
production, the reservoir pressure will decrease, which can cause a decrease in oil production. Oil
production will be decreased and replaced by increased water production. Increased water production will
affect the high water cut value, which can indicate problems in wells conditions such as water coning and

water channeling, so it is necessary to analyze and evaluate production. High water cut value are generally
found in mature oil field that have been in production for a long time [1].

A mature field is an oil field where production conditions have decreased or reached a productive limit.
According to SKK Migas in [1], mature oil fields have the characteristics of a recovery factor value greater
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than 30%, a water cut (WC) value higher than 90% , and have been in production for more than 30 years.

The LAZ field is a mature oil field in South Sumatera Province that started producing in 1947. During the
time, water production at the LAZ field increases until the end of 2022, when the water cut value reach
949 . DAL structure is one of the structures in the LAZ field, that started production in 1949 with a 0%
water cut and over time tends to increase until at the end of 2022, the water cut value was reaches 97% [2].

2. BASIC CONCEPTS AND CALCULATIONS

2.1 High water cut analysis

The primary cause of a decline in well productivity is excessive water production. The inflow and outflow
curves are impacted by increasing the water cut, which al increases the cost of lifting the fluid to the
surface and the expense of water treatment and disposal. Excessive water production can be caused by
mechanical problems or other problems related to the reservoir, such as water channeling or water coning
(11, [3].

Coning is defined as a production problem that causes water below the production zone to flow through the
perforation zone around the borehole, reducing oil production. Coning can occur when the oil production
rate exceeds the critical rate at which coning can occur, excessive pressure draw-down (exceeding the
buoyancy force that causes the oil to separate from the water), and exorbitant vertical permeability. Coning
causes high water cut problems due to water will enter and oil will be hindered by higher water mobility
(11, [3].

According to [1], there are 7 (sevens) parameters that influence the occurrence of water coning, such as
mobility ratio, thickness of the oil zone, comparison cnthe gravitational and viscous forces, distance
between wells, comparison of vertical permeability with horizontal permeability, perforation interval, and
well production rate. Channeling defined as the entry of formation watenfmm a high-pressure zone into
well through channel to oil production zone with lower pressure. These channels could be in the form of
fractures (fracture channeling), exorbitant horizontal permeability due to rock heterogeneity known as
multilayer channeling, and due to poor cement bond between casing and fonnatiol“l I, [3]. By analyzing
production history data, [1], [4- 6], was able to successfully identify the water coning and channeling
phenomena. Chan used the WOR and WOR derivative (WOR') graphs to determine and assess the potential
causes of coning and channeling as shown in Figure 1.
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Figure 1. Water coning and channeling WOR comparison [4]
[4], has also obtained additional graphs, collectively known as Chan's diagnostic plots, to examine bottom
water coning, multi-layered channeling, rapid channeling, near-wellbore water channeling, and normal
displacement. The equations used to calculate WOR and WOR' are as follows:
WOR =1 (1
gqo
_ WORy41 — WOR,

WOR’
Dayn1 — Dayy

(2

2.2 Reserves estimation

Reserves are the number of hydrocarbons in a reservoir that can be produced commercially using existing
technology. One of the methods used for estimating the amount of oil reserves based on production data
after a certain time interval is the decline curve analysis (DCA) method. The main requirement for using the
decline curve method is that the decline in production is caused by thntate of the reservoir, not by a
decline in the ability of production equipment B [3]. Reserves using the decline curve method is based on
production data over a certain time interval. This method can only be used if an oil/gas field has been
producing and has a declining profile of production [3].

Forecasting the amount of hydrocarbon reserves, specifically oil or gas, using the decline curve method
entails estimating the extrapolated results obtained from a curve constructed by plotting the production data
or cumulative production versus production time [1]. Production decline analysis is analysis of past
trends in declining production performance for wells and reservoirs, such as rate versus time and rate versus
cumulative production plots. Arps, 1945 in T. Ahmed [7] and [8- 12], recognized the following three types
of rate-decline behavior:

1. Exponential decline, also known as constant percentage decline or geometric decline, is defined by
a decrease in output per unit time that is proportional to the rate of output and forms a straight line.

2. Harmonic decline, by plotting the log production rate (qo) against time, hyperbolic decline shows
an upward curvature line on semi-log paper.

3. Hyperbolic decline, shows a decrease in the rate of production per unit time in direct proportion to
the rate of production.

The type of decline is determined before estimating the number of remaining reserves and the age of the
reservoir, which is calculated up to the q limit. There are several methods for determining the type of
decline, including the loss-ratio method, the trial error and X? Chi-square test methods, and the Fetkovich
method [1], [3]. Trial error method and the X* Chi-square test are carried out by estimating the value of g
based on assumptions for various values of b, then determining the smallest difference between the actual q
and the previously calculated q forecast. The calculation procedure for the trial error method and the X2
Chi-square test is as follows [1], [3],[11]:
1. Create a table with the following columns: number, time (t), q actual, q forecast, decline rate (Di) with
various values b, and X? which is the difference between q actual and q forecast.
2. Assume b values ranging from O to 1 (b = 0 for exponential decline, 0 <b < 1 for hyperbolic decline,
and b = 1 for harmonic decline).
3. Calculating Di for various types of decline.
. Exponential decline (b= 0)
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Di= . (3)
. Hyperbolic decline (0 <b < 1)
(@
Di= b—tl (4)
« Harmonic decline (b= 1)
@
Di =~ (5)
4. Calculating the q forecast.
» Exponential decline (b= 0)
gn = qi. e (6)
. Hyperbolic decline (0 <b < 1)
gqn=gqi(l +bDit)"® (7
« Harmonic decline (b= 1)
qn=gqi (1 +Di.t)" (8)

5. Using the chi square test equation, calculate X as the difference between q actual and q forecast.

5 |- Fi?
X2n= |—Fi | 9)
6. To calculate the next data, repeat the calculation procedure from step 3 to step 5.

7. Determine the smallest value of X? that shows the most appropriate curve for each type of decline.

The b value and the type of decline will be used in making production forecasts to estimate the well's
production capacity in the future. Estimated ultimate recovery (EUR) is the total (cumulative) amount of oil
that will be produced up to its economic limit (abandonment). It can be said that the estimated ultimate
recovery is the accumulation of the cumulative oil production that has been obtained (Npt) and the
cumulative oil production that will come up to its economic limit (Npt—limit) [1], [10], [11].

EUR = Npt + Npt—=limit (10)

Furthermore, estimate remaining reserve (ERR) is an estimate of the number of reserves that can be
retrieved that are still left in the reservoir or have not been produced.

ERR = EUR - Npt (11)

03 Recovery factor

Recovery factor (RF) is defined as an amount that shows a ratio between producible hydrocarbon versus
original hydrocarbon in place [1], [3]. The amount of recovery factor could be calculated using the J. J.
Arps method, which is based on the current drive mechanism in the reservoir; special core analysis (SCAL)
results based on the correlation between relative permeability versus water saturation, and fractional flow

curve versus water saturation [1], [3]. The equation to calculate recovery factor based on SCAL is as
2296
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follows:
RFscar) = (1-Swi-Sor) / (1-Swi) x 100% (12)

2.4 Economic and sensitivity analysis

Oil and gas production is becoming increasingly important. There are several key characteristics of the oil
and gas industry, including high risk and uncertainty, very large investment and capital costs (high cost),
and very large profits (high profit) if properly realized. As a result, in the oil and gas industry, analyzing the
economics of a project to determine feasibility and company management decision making is inseparable.
An economic analysis using standard parameters of economic assessment in the petroleum industry, such
€3 net present value (NPV), internal rate of return (IRR) or rate of re-turn (ROR), pay out time (POT),
profit to investment ratio (PIR), and discounted profit to investment ratio (DPIR), are required to determine
whether a field has economic value or not [12- 14].

According to [15], after obtaining the results of economic indicators, a sensitivity analysis of economic
values is nirried out to anticipate changes in the parameters that are the economic indicators above. In
addition, sensitivity analysis is also an analysis carried out to observe the effect of changes in parameters
nat will affect profit, seen from the results of economic indicators. The parameters used to carry out the
sensitivity analysis are cumulative oil production, oil prices, total investment, and lifting costs [16].

3. RESEARCH METHODOLOGY

Strategies for reactivation of shut-in wells on the DAL structure begin with scatter plots for shut-in wells in
the DAL structure for each layer, where oil rate (Qo), cumulative production (Np), and water cut (WC)
were analyzed. The results of screening cumulative production (Np) with water cut (WC) obtained four
priority quadrants, where the candidate wells for reactivation are in quadrant I, which is then screened for
the availability of lumping data and analysis of recovery factors. The scatter plot for the DAL structure can
be seen in Figure 2, as preliminary of the screening steps for deter-mining well candidates.

Scatter Plot
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Figure 2. Scatter plot analysis of DAL structure

After screening using a scatter plot on shut in wells in the DAL structure, an analysis is then per-formed on
the availability of lumping data in these wells which will then be used in the calculation of original oil in
place (OOIP). From the lumping data, the net pay value (reservoir thickness) is obtained which is obtained
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from the gross rock volume (GRV) multiplied by net to gross (NTG) to determine the thickness of the
reservoir which actually contains hydrocarbons and has been cut-off porosity, Vshale, and water saturation.
In addition to net pay, water saturation data (Sw) and porosity data are obtained. The well data which has
lumping data is calculated using the OOIP volumetric method.

The next step is calculating the recovery factor (RF) of the well by making a comparison between the
cumulative production (Np) and the in-place radius of the well (OOIP). The recovery factor results of the
wells will be compared with the recovery factor results obtained from the calculation of the SCAL data.
Calculation of recovery factor from special core analysis (SCAL) data begins with collecting core sample
data by knowing the values of water saturation, water permeability, and oil permeability, water and oil
viscosity data are also needed to be used in fractional flow calculations [17].

The fractional flow curve describes the relationship of the total water flow rate to the water saturation value
[16]. The optimal condition for optimizing production is that the recovery factor value of the well has a
smaller value compared to the recovery factor value from the SCAL calculation data [1]. Selection and
screening of wells with RF value by well < RF SCAL was carried out. The fractional flow curve based on
SCAL data and the calculation of the SCAL recovery factor can be seen in Figure 3. From fractional flow
graph of Figure 3, it is obtained the RF SCAL value of 54 .41%.

Fractional Flow

Moveable Chl /'T

I
]
'
I
'
I
1
I
'
i
I
I
]

fraction

9
T 03 RFscy = (1-Swi-Sor) / (1-Swi) x 100%
i 02 =(140.2683-0.3116) / (1-0.2683) x 100%
- = 57.41%
0.1 T
00 Swi =10 2683 ' Sor=0.3116
o0 01 02 03 04 05 06 07 08 09 10
Sw, fraction

Figure 3. Fractional flow of DAL structure from SCAL

Based on the screening all shut-in wells in DAL structure, it is known that the L2 layer still has the potential
for shut-in wells to be optimized with the screening parameters above. The L2 layer is a potential layer for
production optimization, where there are many shut-in wells that can still be optimized for production.
Based on well production data, there are several wells that are actively producing to date in the L2 layer,
including the DAL-006 well and DAL-092 well.

4. RESULTS AND DISCUSSION

4.1 Analysis of DAL-031 as well candidate for reactivation

According to screening analysis of the DAL structure of the LAZ field, a candidate well for reactivation
planning, the DAL-031 well in the L2 layer, was identified. The planning strategy for the reactivation of the
DAL-031 well is also based on the correlation with the DAL-092 well as an actively producing well in the

2298




C S B ISSN: 0023-074X

Volume 69, Issue 06, July, 2024

FSSAO0LI-STAN, L-I53N-2095- 419

L2 Layer. The DAL-031 well is a shut-in well due to high water cut in the DAL structure which perforated
the L2 layer on October 1,2013 at interval 1892-1896 m and started production on October 3, 2013 and last
produced on January 21 2016.

Table 1. Production data of DAL-092 as reference well

Well La Interval Date Gross Oil Gas Water wcC
el er 2

i (m) (Blpd)  (Bopd)  (MMscfd)  (Bwpd) (%)
DAL- 1894.5 - 6-Mar-
092 L2 1896 3 826.6 508 0.387 7758 93.85

4.1.1 High water cut analysis
DAL-031 well is a candidate well for reactivation with a high water cut value of 92% in the L2 layer. An

analysis of the causes of the high water cut problem was carried out by conducting WOR and WOR
derivative analysis and plotting the log-log plots for the cumulative production time so that the shape of the
curve was obtained, which could then be analyzed with Chan's diagnostic plot to find out whether the
behavior of water in the DAL-031 well with a high water cut value causes water coning or water channeling

problems.

Figure 4 shows the log-log plot graph between WOR and cumulative production time shows that the initial
WOR graph is constant, then the WOR increases, and the WOR trendline is drawn, which shows linear, the
WOR' curve has increased as well as the WOR' trendline that follows from the WOR chart. This indicates a
water channeling problem at the DAL-031 well, which resulted in an increase in the water cut value using
Chan's diagnostic plot analysis [2], [4].

Chan's Plot DAL-31
100
c
2 10
e
(5
o
o
1
g @ WOR
o ®WOR
S
0.1
=
0.01
1 10 100 1000
Days of Production, day

1
Figure 4. Chan’s diagnostic plot of DAL-031 well

4.1.2 Original oil in place (OOIP) and recovery factor analysis

Based on the screening parameters of candidate wells for reactivation where OOIP and RF calculations
were carried out as explained in the methodology section, the table below shows the results of OOIP and
recovery factor (RF) calculations for the DAL-031 well as a reactivation candidate well. OQOIP calculations
use lumping data and are calculated using the volumetric method.
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Table 2. OOIP calculation of DAL-031 well

Net Pay Por Sw Bo Radius OOIP

Well Layer
m fraction fraction bbl/sth m Msth
DAL-031 L2 6.8 0.161 0.29 1.6 250 599.99

According to Table 2, the OOIP obtained at the DAL-031 well using the volumetric OOIP equation is
599.99 Mstb. This OOIP calculation will then be used to compute the recovery factor (RF) value, which is
shown in Table 3 below, by dividing it by the cumulative production (Np). The recovery factor value of the
well from the DAL-031 well is 20.82%, which indicates that the RF value of the well is smaller than the RF
SCAL (20.82% < 57.41%), and this condition is optimal for optimizing production [1].

Table 3. Recovery factor by well calculation of DAL-031 well
Np OOIP
Well Layer ————— RF by Well
Mstb  Mstb

DAL-031 L2 1249 59999 20.82%

4.2 Reactivation strategy of DAL-031 well
Based on the correlation data of the L2 layer well to the DAL-092 well and RF screening data, the DAL-
031 well was obtained as a candidate for reactivation with a perforation interval of 1884-1887 m by doing a
squeeze at the existing perforation interval at a depth of 1892-1896 m then opening the perforation new 1.2
layer on interval perforation 1884-1887 m.

By planning the reactivation of the DAL-031 well, the DAL-092 well is used as a reference in analyzing the
production flow rate that can be generated. March 6, 2023 is used as the analysis cut-off date. With the
actual reference production rate data from the DAL-092 well 826.6 blpd and the assumption that the water
cut value in the DAL-031 well is 94.31% with deeper perforations, then the oil rate of the DAL-031 well is
obtained if reactivation is carried out at 47.04 bopd.

To analyze the production capability of the DAL-031 well if reactivation is carried out, a decline analysis is
carried out then followed by a forecast. The first step taken is to determine the decline trend that represents
the decline in L2 layer. The decline trend was taken from December 1, 2010 to March 1, 2013 where this
trend represents a graph of the decline in other trends. The results of the decline line draw to a point where
it indicates that the DAL layer of the L2 layer was mature, as shows in Figure 5. After the decline trend is
determined, hence decline analysis can then be carried out at L2 layer using the trial-error and X2 Chi-
square test methods to determine the type of decline whether it is exponential decline, hyperbolic decline, or
harmonic decline [1],[5], [11].
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Figure 5. Decline trend of L2 layer

Based on the X2 Chi-square test method that shown in Table 4, it is assumed that the b value is from 0 to 1
and the Di and Qo forecast values are calculated, then X2 is calculated for each b value and the smallest
total X2 value is selected as the nominal value of decline, namely 113.34 and the decline rate, Di= 0.0158
for each month (monthly decline) at the value of the exponential decline, b=0 which illustrates that the type
of decline at L2 layer is exponential decline. Furthermore, determining the Qlimit is taken by averaging the
last production rate of the wells in the L2 layer, then plotting between the wells and Qo and obtaining 9.41
bopd is then rounded up to 10 bopd. After determining the Q limit, the next step is to perform a forecast to
find out the production lifetime of the DAL-031 well with Qoi 47.04 bopd and Npt 124900 bbl. In Figure 6,
shows the production forecast of DAL-031 well using the exponential decline equation as decline type.

Table 4. Decline type calculation using trial-error and X° chi-square test methods
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Figure 6. Production forecast of DAL-031 well

Calculations are made until Qt reaches the t limit of 10 bopd, that is, until the 98th month. In the 98th
month which is the end of the forecast for the DAL-031 well until it reaches the t limit of 10 bopd, the Npt-
limit = 70273 bbl is obtained. It obtained 195.173 Mbbl of estimated ultimate recovery (EUR), 32.53% of
recovery factor (RF), and 70.273 Mbbl of remaining reserves (RR).

4.4 Economic and sensitivity analysis
The final step in planning the reactivation of the DAL-031 well is to carry out an economic analysis to find
out whether the work or project has economic value and is feasible to develop. The DAL-031 well
reactivation plan uses the PSC Cost Recovery contract model with an oil price of 61 USD/bbl. Economic
analysis on the DAL-031 well based on five economic indicators is shown in Table 5. Obtained values
315.422 MUSD of net present value (NPV), 77% of internal rate of return (IRR), 11 months and 28 days of
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pay out time (POT), 0.885 of profit to investment ratio (PIR), and 0.517 of discounted profit to investment
ratio (DPIR) as shows in Table 6.
Table 5. Data of economic calculation

Data Value Unit
Project Lifetime 8 years
Investment 610 MUSD
Qil Price 61 USD/STB
Discount Rate 11% per year
FTP 20 %
OPEX 12 USD/STB

Table 6. Economic calculation results for DAL-031 well

Parameters Value Unit
NPV 315.422 MUSD
IRR 77 %
POT 0.991 year
PIR 0.885

DPIR 0.517

Afn' analyzing the five economic indicators, a sensitivity analysis of four parameters was carried out, such
as cumulative oil production, oil prices, total investment, and lifting costs [16]. Sensitivity analysis on the
reactivation plan of the DAL-031 well was carried out to anticipate changes in the parameters that become
economic indicators. In this sensitivity analysis, it is done by changing the sensitivity of the four parameters
above with an increase and decrease of 10% and 20%, hence a spider diagram plots for the economic
indicators is shows in Figure 7 and Figure 8, respectively.
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Figure 7. Sensitivity analysis of net present value  Figure 8. Sensitivity analysis of pay out time (POT)
(NPV) DAL-031 well DAL-031 well

5. CONCLUSIONS
From the result and discussion above, it concludes that:

1. From the results of screening of the wells and layers in the DAL Structure of the LAZ Field, it
was obtained that DAL-031 is a candidate well for reactivation planning based on parameters,
such as shut-in well, has a high water cut value (92%), has lumping data, and recovery factor of
DAL-031 value less than recovery factor of SCAL (20.82% < 57.41%).
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2. Strategy of DAL-031 well reactivation plan, an oil gai n analysis of 47.04 bopd by perforating at
interval 1884-1887 m was obtained by conducting a decline analysis with the exponential decline
type using the trial error and X2 Chi-square test and forecast methods with a production lifetime
of 8 years up to a Qlimit of 10 bopd.

3. Based on the economic analysis by observing the economic indicators; 315.42 MUSD of net pre-
sent value (NPV), 77% “ internal rate of return (IRR), and 11 months and 28 days of pay out
time (POT), 0.885 of profit to investment ratio (PIR), and 0.517 of discounted profit to
investment ratio (DPIR). 1

4, The reactivation strategy of DAL-031 well is based on technically and economically able to im-
prove the production and can be implemented in the field.

5. Before reactivation of the well implemented, it is necessary to pay attention to the integrity of the
well where it is hoped that the well will have good integrity, such as having good cement bonding
and no damage to the casing to reduce the risk of problems occurring which can be detrimental
from the start of the well-being planned until the well is permanently abandonment.
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