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Abstract

This study focuses on the artificial lift selection and optimization for
Well E-25 in the (103-E). Intesar Field, Sirt Basin, Libya. Reservoir
characteristics and production history analyzed to determine the
most suitable artificial lift method. Gas lifting and electric
submersible pumps (ESPs) evaluated. Production has been
simulated in PROSPER software for different scenarios and
methods. The results indicate that gas lifting offers simplicity and
can be optimize through completion design, while ESPs have a
limited lifetime, increasing project costs. The production analysis of
Well E-25 demonstrates the superiority of the ESP solution, which
can also enhance production and recovery factors for the field.
However, gas lifting can be advantageous with efficient water
injection management, resulting in increased fluid production and
maintaining pressure and water cut. Gas lifting may be a cost-
effective choice when multiple wells use this method.E25 well's
performance curve graph shows that the operational point's liquid
flow rate is 999.5 stb/d. The gas lift performance curve also shows
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that liquid flow rates are 875.5 stb/d.

Keywords: Artificial lift, gas lifting, electric submersible pump,
production analysis, PROSPER software, Intesar Field, Sirt Basin,
Libya
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1. Introduction

Anrtificial lift used when reservoirs do not have enough energy for
naturally produce oil to the surface or at the desired economic rate.
It refers to the use of artificial means to increase the flow of liquids
such as crude oil or water from a production well. The basic concept
of artificial life is to add energy to the fluid column in a well bore,
in order to create a predetermined bottom hole pressure so the
reservoir may produce the objective flow rate. [1].Study in 2006
proved that gas lift method occupies 50% of artificial lift method,
and ESP is sharing 30% of the total artificial lift method in the
world. [2].The artificial lift method used when the reservoir pressure
decreased and not produce at economic rate, the energy not able to
raise the oil into the surface, but able to push the oil until the bottom
hole of well. Electric submersible pump (ESP) the energy is
transmitting down hole electrical by power cable. The gas lift (GL)
external source of high-pressure gas that supplementing formation
gas to reduce the bottomhole pressure (BHP) and lift the well fluids
[3].

The process of selecting an ideal method for exploitation is complex
and subjective. Different researchers can choose different methods
using the same facts and information. There is however a process of
thinking that everyone can follow to eliminate some subjectivity.
Mehrdad Alemi, with a group of authors [4, 5, 6, and 7], dealt with
the selection of artificial lift methods using several models of
multicriteria analysis: TOPSIS, ELECTRE, SAW, and VIKOR, in
the case of oil fields in Iran. The authors used multiple sets of input
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data: restrictions on production, deposits, and wells; characteristics
of production fluid; and surface infrastructure.

The four primary artificial lift systems are[8]:

1- Electric submersible pump (ESP).

2- Gas lift.

3- Hydraulic pump (piston and jet pump).

4-Beam pump

The gas lift is a method of artificial lift that utilizes an external
source of high-pressure gas to supplement formation gas to reduce
the bottomhole pressure and lift the well fluids. Hydrocarbon
production is the process by which an external fluid, such as water
or gas, injected into the reservoir through injection wells located in
rocks that have fluid communication with the production wells.
Normally, gas injected into the gas cap and water injected into the
production zone to sweep oil from the reservoir (edge of the
reservoir). Gas may be inject continuously or intermittently,
depending on the producing characteristics of the well and the
arrangement of the gas-lift equipment. The amount of gas to be
inject to maximize oil production varies based on well conditions
and geometries. Too much or too little injected gas will result in less
than maximum production. [9] The gas lift concept illustrated in figure
1.

Figure 1.The gas lift concept [9].
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The energy transmits downhole electrically by a power cable. The
electrical energy transformed into mechanical energy by the
submersible electric motor. When the ESP started, it draws the
required voltage from the source. This powers the motor and thus
generates pump rotation. Figure2 shows the ESP pump suction. [10]
As the fluid comes into the well through the perforation, it passes
by the motor and into the pump. This fluid flowing past the motor
brings about a natural cooling process that is critical for long and
efficient motor life. The standard ESP-unit configuration requires
the motor to be set above the perforations, allowing excess heat to
dissipate in the produced fluid.

Set pump suction below perforation to maximize potential
drawdown (increase production) and provide maximum area for gas
separation. [11]

Furmee
Inta ke

- rACOr Seal

Figure 2.The ESP pump suction.[10]

2. The study's location.

About 260 kilometer south of Benghazi is where the 103E Field
found in the Sirte Basin's concession 103. South of the field is where
Well E 25 is located. 10,890 feet are in the depth of the well E-25.
Figure 3 generated up to July 2013 when the well damaged by the
excessive water rise.
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Figure 3.Well locations on top of depth structure map.

3. Objectives of the study

This study's objective is to increase flow rate by using one of the
artificial lift techniques. Using Prosper software, (ESP/or gas lift)
on a well in the E-25,103E oil field.

4. Materials and procedures

4 .1.The first action Analyze each piece of data that will be utilize
in the study. Table (1, 2, 3, 4, and 5) contains data from the well (E
25, 103 E Field).

Table.1: IPR Data for well

Parameter Quantity Unit

Reservoir Pressure 3000 Psig

Reservoir Temperature 196 T+

Water Cut 70 %

S -1.6 Dimensionless

K 11 Md

h( thickness) 94 Ft

Dietzshape factor 30 Dimensionless
A (drainage area) 1000 Acre
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Table 2: PVT Data of the Reservoir Fluid

Parameter Quantity Unit

GOR 185 scf/stb

Oil Gravity 34 API

Gas Gravity 0.75 Dimensionless
Water Salinity 189000 Ppm

Table 3: Deviation survey

Measured Depth ,ft TVD ft
0 0
6804 6804

Table 4: Down hole Equipment

Parameter Depth, ft
Tubing 6500
Casing 6804

Table 5: Geothermal Data

Depth ft Temperature F
0 70
6804 196

4.2. PROSPER

After being used to increase a well's output, this program offers a
solid forecast of its production characteristics. PROSPER also has
the ability to improve (simulate) the flawed existing system; this is
done by offering tools for evaluating each well's performance
critically. The program enables the construction of well models that
may take into account every factor, including well setup, fluid
characteristics (PVT), multiphase VLP correlations, and different
IPR models. By adjusting PVT, multiphase flow correlations, and
IPR to match observed field data, PROSPER offers a special
matching correlation that makes it possible to build a reliable model
before applying it to prediction.[12]

Building the Well E25 Base Model in PROSPER as the First Step
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In PROSPER; defining the system summary is the initial step in
modeling a new well. The Black Oil model, which uses the oil and
water choice to describe the fluid, employed, and the gas lift
technique (a continuous kind of unloading) used, allowing for the
filling in of data and design.

PVT enters data in step two.

Third step: IPR Data Entry Window

Fourth step: professional modeling

Fifth step: design pump and ESP data input

The sixth step is the evaluation of the ESP's performance under
various.

5. Operation Conditions.

The intended ESP was put to the test in a variety of scenarios,
including a drop in reservoir pressure, a rise in water cut, a change
in wellhead pressure, a change in tubing size, a change in ESP
operating frequency, and a change in the ESP pump's stage number.
Changes in wellhead pressure and operation frequency have an
impact, as shown in Tables 6 and 7. Because the pump setting depth
was in the ideal range (Pr = 3000, WC percentage = 70), sensitivity
was not required.

Table 6: Sensitivity for the first node pressure

Pwh, psig Liquid rate, bbl/day PHB, pisg
150 1050.5 1739.6

200 1023.6 1776.69

350 935.5 1893.59

Table 7: Sensitivity for the frequency

Frequency, Hz Liquid rate, bbl/day PHB, pisg
50 746 2143.27
60 999.5 1808.8

70 1232 1477.96

8 Copyright © ISTJ b gine okl (3 gia

Al 5 lall A ) Alaal



International Science and Volume32aad) gy plall A3 i

Imtrwaational beimrs mad Taviasiags demraal

Tyl part2 s pemeeg 2K

July 2023 s s

£2023/ 7 /31:fu i ddsal) o pdialy  42023/7/ 2 sl 4Bl Nl 3

6. Results and discussion:

6.1. The results of general data
The optimal functioning point for the ESP is show when the
maximum and lowest values are 1266 bpd and 647 bpd,
respectively. Figure 4. All computations in this study will be based
on the assumptions that WC = 70% and Pr = 3000 pisg.

| Pump Discharge Pressure v VLP Pressure Plot ( 23/03/2022 - 19:55:56) |
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Figure 4: pump discharge pressure vs VLP Pressure plot.

6.1.2. The gas lift results of general data :

Gas lift style a number of factors must be included while modeling
a gas lift well, especially for the well E25, as indicated in the
accompanying figure (5, 6, 7, 8, 9, 10, 11, and 12).
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Figure 5: The PROSPER System Summary E-25 Prosperg

GASLIFT INPUT DATA (GL E25.0ut)
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Figure 6. The input data for gas lift
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Figure 7. The Gas lift design input data

| Gas Lift Design - Performance curve Plot ( 24/03/2022 - 01:02:46) |
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Figure 8. The gas lift design performance curve plot.
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Figure 9: The Gas lift designed report
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Figure 10: Gas lift design results.
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Inflow (IPR) v Qutflow (VLP) Plot { 24/03/2022 - 14:29:13)

£l 110022)

Figure 11: The inflow (IPR) vs out flow (VLP) Plot.

6.1.3 Gas Lift Sensitivities

The following parameters can be modified are related with inflow
of the well. Thus, any alterations in these parameters will affect the
IPR curve rather than VLP curve.

Reservoir Pressure and Reservoir Temperature

Productivity Index

Water Cut

Gas Qil Ratio (GOR), Water Qil Ration

Dissolved and Free GLR

6.1.4. Gas injection rate sensitivity

By choosing the gas lift injection rate in system 3 variable 1, the
lifting gas may be examined. Figure 12 shows the following curve
as result of experiments with various injection rates on well E25,
ranging from 0 to 3.5 MMscf/day:

According to this graph, a higher injection rate will result an
increase in pressure as opposed to a change in the liquid rate (in this
case, the rate of oil).According to the graph, the line tends to remain
constant while gas is inject at a rate greater than 2.28 MMscf/day
before decreasing after this rate and merely increasing pressure,
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which might be unprofitable. As a result, 1.9886 MMscf/day is the
well E25's maximum sensitivity. However, it is best to stay away
from this rate because only pressure will increase, and probably
more gas will be produce than liquid.

I Sensitivity Plot ( 24/03/2022 - 01:37:15)

Figure 12 Gas lift injection rate sensitivity plot.

6.1.5. Gas liquid rate sensitivity

Selecting the injected GLR in the system of three variables' variable
one allows for the analysis of various injected GLR. The graph
below (Figure 13) is the result of testing various GORs, such as 500
SCF/STB and 3500 SCF/STB, on well E25.

6.1.6 Injection depth sensitivity

The oil or liquid rate rises as result of the deeper gas injection. A
decrease in the density of the oil column inside the tube is what
caused this to occur. The fluid will get lighter, which will lower the
hydrostatic pressure. Thus, the PHB. Any gas lift system has a
maximum injection depth that is just above the tube shoes when it
comes to design consideration. The highest point here is 6500 feet.
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Sensitivity Plot (E25 21/03/2022 - 20:36:03) (E25 21/03/2022 - 20:36:03) I

Figure 13.The Gas lift GLR Sensitivities plot

6.2. The Discussion

The well's operating point's liquid and oil flow rates, the well's
absolute open flow (AOF), and the operating point's pressure
drawdown The well's capacity to flow in the absence of formation
damage and with less pressure drop in the various segments that led
to pressure loss during production is known as the absolute open
flow (AOF). While comparing the two artificial lift techniques, the
natural flow had an AOF of 1700 stb/d. These suggest that the E25
well is capable of producing liquid at a rate of 1700 stb/d at zero
pressure. The AOF production could not done practically since it is
against pressure decrease, but it may be used as an example to
demonstrate how the E25 well can be manage well. Reservoir and
well pressure could lead to the achievement of production near
AOF.

The operational point is when the inflow and outflow curves, which
represent the flow from the reservoir to the wellbore and surface,
respectively, converge. This statement describes well performance
in terms of rate and the absence thereof, the wellbore drawdown.
There is no natural flow in oil well E25. The performance curves of
the two artificial lifts that were create to address this problem
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compared in order to look for any deviations in the liquid/oil flow
rate from the natural flow rate. The E25 well's ESP well
performance curve, the graph shows that the operational point's
liquid flow rate is 999.5 stb/d. The gaslift performance curve also
shows that liquid flow rates are 875.5 stb/d.

7. Conclusions and recommendations

o Gas lifting is a simple method where little can go wrong, while
ESPs are a complex solution.

e ESPs have a limited lifetime, which increases the cost of a
project on the 103E field.

e Production through gas lifting is not only dependent on injection
rate but can be optimizing through the completion design.
Setting the valves deeper increases production.

e The production of the oil well E-25 shows that the ESP solution
is superior to the gas lift. A secondary effect of the ESP pressure
drawdown can also increase production and recovery factors for
the field.

e The gas lift can give more fluid. If we have good management
of the water injection, that will be maintain by the Pr constant
and water cut, so we can get more benefit.

e The gas lift may be a choice. If we have a number of wells
produced by gas lift, although they have a smaller rate than ESP,
the cost will be lower than ESP.
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