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ABSTRACT

This paper express model application that monitors and evaluates the economic viability and cost
effectiveness of modular gas processing plant for the utilization of gas in Field-x. Critical evaluation
has shown that these oil companies waste (flare) this precious resource primarily due to lack of
processing infrastructures and remoteness of the field. Discounted cash flow analysis was used to
evaluate the developed model for the utilization of associate gas for the marginal field. The
profitability of the project was evaluated at discount rates of 5%, 10%, 15%, 20% and 25% for a
project life cycle of 10 years. The payback period for each scenario was approximately 2 years.
Net Present Value (NPV) observed an increase almost linearly with time until later periods (about 5
years) which the relationship with non-linearity was visible. This suggests that the project was
approaching its peak production, and there was a progressive decrease in the amount of gas
flared. The Net Present Value (NPV) and Return on Investment (ROI) which is a fair indication of
the profitability index of the project increased with reducing discount rate. All values of NPV were
positive, and the Profitability Index (PI) of the project was greater than one. The regression model
was also compared with the observed data from the field and the percentage error in prediction
was less than 5% for all scenario of discount rate.

*Corresponding author: Email: osadebestl@gmail.com;



Osadebe et al.; JERR, 22(3): 45-57, 2022; Article no.JERR.84725

Keywords: Model; evaluation; economic; modular gas; Field X.

1. INTRODUCTION

Associated petroleum gas (APG) is gas
dissolved in oil produced in the process of olil
production, so it is a derivative. But APG itself is
also a valuable raw material for further
processing  (Roland, 2010).  Associated
petroleum gas is a form of natural gas which is
found with deposits of petroleum, either
dissolved in the oil or as a free "gas cap" above
the oil in the reservoir. Historically, this type of
gas was released as a waste product from the
petroleum extraction industry. It may be a
stranded gas reserve due to the remote location
of the oil field, either at sea or on land, this gas is
simply burnt off in gas flares [1]. When this
occurs the gas is referred to as flare gas. The
gas can be utilized in a number of ways after
processing: sold and included in the natural gas
distribution networks, used for on- site electricity
generation with engines or turbines, re-injected
for enhanced oil recovery, converted from gas to
liquids producing synthetic fuels or used as
feedstock for the petrochemical industry [2].
Associated gas is gas produced as a by-product
of the production of crude oil. Associated gas
reserves are typically developed to produce
crude oil, which pays for the field development
costs. The reserves typically produce at peak
levels for a few years and then decline [1].
According to the estimation of the International
Energy Agency (IEA), the natural gas will
overtake rival role of oil and coal by 2035 and
will cover 25% of the total globally energy
demands [3]. Flaring and venting of associated
gas are problematic from environmental point of
view because both processes involve releasing
Greenhouse Gases (GHGs). Venting release a
huge amount of methane (CH,) and flaring
release (CO,) and if the combustion process is
not efficient, methane (CH,) will release as well.
Methane is a highly flammable gas and is
considered as the lightest component combined
by one atoms of carbon and four atoms of
hydrogen. In the pure form, methane has no
color and odor. Due to this characteristic of
methane, oil processing companies add some
chemical materials to make it smell to detect any
gas leaks (Irag Oil Almanac, 2013). There is a
business case for proper harnessing and
adequate utilization of associated natural gas, as
it can be a source of huge foreign exchange [4].
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Offshore associated gas could be treated,
recovered and economically utilized in power
generation. This is the focus of this project.
This view is supported by the outcome of the
study by Obadote [5] which suggests that
substantial amount of money could be saved if
conventional fuel and energy were to be
substituted with natural gas. This could also
reduce the level of loss reported by Oseni [6].
These have double processing capacity by 2013
and should reduce flaring in the western parts of
the Delta. In the offshore regions of Nigeria, gas
is captured and brought to the Bonny LNG

facility or re-injected. ExxonMobil has
increasingly relied on offshore processing [7].
Although Nigeria has reduced flare gas

emissions by 28 percent from 2000 levels, the
country’s oil industry still wastes about 15cm of
natural gas every year [7]. Natural gas may be
used to generate electricity in a certain industrial
setting, the excess heat and steam produced by
this process may be used to fulfill other industrial
applications such as space heating, water
heating and to power industrial boilers.
Increased efficiency saves money and the
burning attributes of natural gas helps industries
reduce harmful emissions [8]. For years the oil
and gas producing company utilization of
associated petroleum gas, not only by putting
the chemical processing plants, but also by
burning a large amount of valuable
hydrocarbons.  This was  because the
construction of new pipeline systems and
preparation of associated gas was considered by
many experts as unprofitable [8]. Major losses of
associated gas, that is, its flaring, are formed
mainly in the micro, small and medium-sized
fields that are remote from each other over long
distances can be in regions with poor
infrastructure, or their geographical location
indicates the presence of unstable ground
(marshland) (Roland, 2010). Low carbon content
of natural gas compared to other fossil fuels and
its availability increased natural gas share as
fuel for power generation. Gas turbine based
power stations have rapidly increased in Nigeria
with 18 new power plants built between 2002
and 2014 [9]. Apart from the physical and
environmental differences among battery sites,
there are significant variations in the composition
and phase of materials being flared and vented
[10-13].
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2. MATERIALS AND METHODS

Table 1. Mathematical model development

Total Cost (ST) Methane (SM) Total NGL (SN)
YR1 31628553.94 138646.57 1493662.26
YR2 30995734.50 135872.55 1463777.28
YR3 29669598.97 130059.32 1401150.38
YR4 28658010.39 125624.93 1353377.97
YR5 28196568.44 123602.17 1331586.33
YR6 27211059.04 119282.09 1285045.52
YR7 27447723.23 120319.53 1296222.02
YR8 27723594.90 121528.84 1309250.09
YR9 27989176.82 122693.03 1321792.23
YR10 27935421.75 122457.40 1319253.64
> 287455442.00 1260086.44 13575117.73

The Regression of Cost (CT) on Amount of Electricity (ET) and the Volume of NGL Produced (NT):

Y = Bo + B1X; + ByX; (1)
Where: X; = VM; X, = VN
Substituting the variables into equation 3.1 ...

ST= By+ B:..VM+ B,.VN (:2)
Where, By, B; and B, are constants
Developing the normal equations.

) ST = ByN + B; 2 VM + E:Z VN 3

Z ST.VM =EDZ VM + B, VM2 + B, Z VM.VN (.4)

E ST.VN = an VM+E|E VM.VN + B;Z VN? (.5)

In Matrix Form

N VM YVN 11Bo Y. ST
SVM  IVM? YVM.VN||B;|=XST.VM
SVN ZVM.VN 3VN? l1BJ ¥ ST.VN

2.1 Economic Analysis

Economic Evaluation will be carried out on Wells WT2, WT5 and WT7, to determine if the proposed
investment with MGPP as shown in the model meets the Profitability Criteria for the field operators.
Major methods of valuing projects before decisions are made in investments comprises of the
following.
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2.2 Net Present Value

This is the difference between the present
values of cash inflows to cash outflows over
time. NPV is considered during capital budgeting
and investment planning to evaluate the
profitability of a projected investment. In this
work, the net present worth of the project will be
calculated in other to evaluate if there will be
surplus or shortage of cash flows.

NPV = Total Revenue Generated — Cost of
Investment. (.6)

Present Value (PV) of future cash flow for any
particular year (i) is given in equation below

pv, =_U i
1+7r
( ) 7
Therefore,
NPV, = Y stment Cost (.8)

Where r = Int of Return; C; = Cash flow for year i

If NPV = 0; The Investment is exactly marginal.
NPV > 0; The Investment will be favorable.
NPV < 0; The Investment will be unfavorable.

2.3 Profitability Index (PI)

This is the modification of NPV method. It is a
useful tool for ranking projects/investments due
to its ability to allow for quantification of the
amount of values created per unit of the
investment. It is therefore regarded as an
investment appraisal technique and calculated
by dividing the present value of future cash flows
of the project/investment by the cost of the
investment.

Mathematical (PI)

PRESENT VALUE OF FUTURE CASH FLOWS
COST OF INVESTMENT
(.9)

()=

If PI > 1: The Investment will be favorable.
Pl < 1: The Investment will be unfavorable.

2.4 Basis for Economic

Calculations

Analysis

For the sake of the calculations, the following
indices will be considered.
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1. The price of 1 Standard Cubic Foot (SCF)
of natural gas in Global market= $2.5
Source: (/scfhttps://punchng.com/fg-to-
release-new-gas-pricing-template-may-
29/)

2. 1KWh will be generated from 0.01003
Mscf of natural gas Source:
(https://michaelbluejay.com/electricity/fuel.
html)

3. The Price of One Kilowatts-hour (KWH) of
Electricity in Nigeria = $0.07 Source:
(https://www.globalpetrolprices.com/Nigeri
alelectricity_prices/)

4. 1 SCF of Natural Gas = 0.2374768089

Barrel
5. The cost of investment includes the
following: —
® Cost of equipment = $18,000,000
® Cost of Shipment -
® Cost of = $2,000,000
labour/Installation
® Cost of operation _
® Cost of raw material
6. Letthe Cost of Investment = $20,000,000
7. A tax of 30% would be applied throughout
the life of the project.
8. A straight line depreciation value of

20000000/10years = 2000000 per year will
be applied

9. The profitability of the project would be
tested using a discount rate 5%, 10%,
15%, 20% and 25%.

3. RESULT AND DISCUSSION

3.1 The Modular Gas Processing Plant
(MGPP)

Natural Gas from three wells in Field-X is
channeled to a single gathering system, Since
the volume of the natural gas from the marginal
field is considerably small compared to gases
from a typical dry gas wells, Modular Gas
processing plant (MGP) will be an economical
infrastructure to monetize these gases at a low
investment cost, so as to discourage gas flaring
in Niger delta.

MGP is a miniaturized processing system
designed for the separation of methane, ethane
and Natural Gas Liquids from a raw natural gas
stream consist a minimum of 80% of methane.


http://www.globalpetrolprices.com/Nigeria/electricity_prices/)
http://www.globalpetrolprices.com/Nigeria/electricity_prices/)

The plant consists of a chassis constructed
to hold the system for field deployment. It has
four distinct sections: A compressor for
compressing the raw gas stream, a dehydrator
for removing water from the already compressed
gas stream, if any. It also consists of a
refrigerator that has one or more stages used in
lowering the temperature of the compressed and
dehydrated gas streams; the last section is a
separation sub-system which separates the
compressed, dehydrated, and refrigerated
natural gas stream into three distinct products of
at least 75% methane, and some considerable
amount of ethane and natural gas liquids, NGL’s.
The Modular Plant (MAGS-200 field unit) is
designed to process 200 mcf of raw natural gas
per day. For raw feed rich in NGLs composition,
the plant can refine it into a reasonable amount
of methane and about 1,700 gallons of Natural
Gas Liquids per
day.

3.2 Conceptual Model Development

A conceptual Block Model was developed for
this project as shown in section 3.2, which is
suitable for Associated Gas Utilization in
Marginal Onshore Fields.

From Fig. 2, Associated Gas from three Wells
(WT2, WT5, and WT7) will be gathered and sent
to the Modular Gas Processing Plant, which
separates the gas stream to three
products.
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3.2.1 Lean methane gas

It will be sent to a Gas Turbine Plant for
electricity generation. The generated electricity
will then be distributed to homes, industries,
worship centers, event centers, etc.

3.2.2 Natural gas liquids

The NGL produced will be transported through
trucks to distillery for the production of Liquefied
Petroleum Gas (LPG) and Gasoline. The LPG
will be sent for bottling using trucks while the
Gasoline will be sent to station for vehicle fuels.

3.2.3 Ethane gas

The third product is a low grade product
designed accordingly which will be dedicated as
fuel for running the Modular Gas Processing
Plant deployed to the field.

3.2.4 Mathematical model for cost evaluation

Since the project Profit Margin is dependent on
the sales of the Methane gas for power
generation and Natural Gas Liquid, NGL for
cooking and vehicle fuels, mathematical Model
was developed using Linear Regression Model
Approach. Total Sales (ST) (dependent variable)
from the field is dependent on sales of Methane
(SM) (Controlled Variable) for Electricity
Generation and sales of NGL (SN) (Controlled
Variable) for gasoline and LPG Production.
Processing Plant deployed to the field.

CONCEPTUAIL MODEL FOR THE UTILISATION OF ASSOCIATED GASES SUITABLE

PLANT
(MGPP)

FOR MARGINAL FIELDS

EAECTIICITY
DISTRIBUTION
Tron

Fig. 1. Conceptual model for associated gas utilization in field-X
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Table 2. Computation of the model parameters from the matrix box

(P) (ST) (VM) (VN) (VM?) (VN?) (VM.VN) (ST.VM) (ST.VN)
YR 3162855 138646. 1493662 1922287 2.23103 2.07091 4.38519  4.72424
1 3.94 57 26 1373 E+12 E+11 E+12 E+13
YR 3099573 135872. 1463777 1846134 2.14264 1.98887 4.21147 4.53709
2 4.5 55 .28 9844 E+12 E+11 E+12 E+13
YR 2966959 130059. 1401150 1691542 1.96322 1.82233 3.85881 4.15716
3 8.97 32 .38 6719 E+12 E+11 E+12 E+13
YR 2865801 125624. 1353377 1578162 1.83163 1.70018 3.60016 3.87851
4 0.39 93 .97 3038 E+12 E+11 E+12 E+13
YR 2819656 123602. 1331586 1527749 1.77312 1.64587 3.48516  3.75462
5 8.44 17 .33 6429 E+12 E+11 E+12 E+13
YR 2721105 119282. 1285045 1422821 1.65134 1.53283 3.24579  3.49674
6 9.04 09 52 6995 E+12 E+11 E+12 E+13
YR 2744772 120319. 1296222 1447678 1.68019 1.55961 3.3025E  3.55783
7 3.23 53 .02 9299 E+12 E+11 +12 E+13
YR 2772359 121528. 1309250 1476925 1.71414 1.59112 3.36922 3.62971
8 4.9 84 .09 8952 E+12 E+11 E+12 E+13
YR 2798917 122693. 1321792 1505357 1.74713 1.62175 3.43408 3.69959
9 6.82 03 23 9611 E+12 E+11 E+12 E+13
YR 2793542 122457. 1319253 1499581 1.74043 1.61552 3.4209E  3.68539
10 1.75 4 .64 4815 E+12 E+11 +12 E+13
N 2874554 126008 1357511 1.59182E 1.84749 1.7149E 3.63133  3.91209
= 42 6.43 7.72 +11 E+13 +12 E+13 E+14

Substituting the value from Table 3 into the normal equation

10 1260086.43 13575117.72 287455442
126008643 159182E+11 1.7149E+12 |=|3.63133E+ 13
13575117.72 17149E+12 1384749E+13 91209E+ 14

By Gauss-Jordan elimination method

1 0 0 5060.052567
0 1 0 —25.964658
0 0 1 23.581567
Therefore;

B0 =15060.0526
B1=-25.96466

B2=23.5816

Substituting the constants into equation 3.2

The Regression Model for the Amount that can be generated from Methane and NGL
using the Proposed Modular-Gas Processing Plant (MGPP) in Field -x

ST =5060.0526 -25.9657VM+ 23.5816VN

ST = Total Cost of methane and NGL from the field
VN = Volume of NGL processed using MGPP
VM = Volume of Methane Processed for Electricity using MGPP

50
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Table 3. Results of economic analysis on well WT2

T F (MSCF) Methane Gas (MG) E=MG +0.01003 Sales of NGL (X) = NGL (N) NGL Sales =N Total Sales
0.77769xF (MSCF) KWH Electricity  0.03528*R  =0.23748*X x $21.11 (%)
E*0.07 (%) (MSCF) (Barrel)
YR1 64126 49870.15 500197.59 35013.83 2262.37 537259.29 11341543.6 11376557.38
YR2 62821 48855.26 490018.29 34301.28 2216.32 526325.76 11110736.8 11145038.07
YR3 57200 44483.87 446173.20 31232.12 2018.02 479232 10116587.5 10147819.64
YR4 54310 42236.34 423630.53 29654.14 1916.06 455019.05 9605452.24 9635106.38
YR5 52477 40810.84 409332.71 28653.29 1851.39 439661.85 9281261.6 9309914.89
YR6 48212 37493.99 376064.72 26324.53 1700.92 403928.9 8526939.12 8553263.65
YR7 47600 37018.04 371290.98 25990.37 1679.33 398801.45 8418698.71 8444689.08
YR8 47600 37018.04 371290.98 25990.37 1679.33 398801.45 8418698.71 8444689.08
YR9 47912 37260.68 373724.65 26160.73 1690.34 401415.45 8473880.09 8500040.82
YR10 48340 37593.53 377063.15 26394.42 1705.44 405001.31 8549577.63 8575972.05
3 530598 412640.8 4138786.81 289715.1 18719.50 4445446.52 93843376 94133091.04
Table 4. Results of economic analysis in well WT5
T F (MSCF) Methane Gas (MG) E= MG+0.01003 Sales of NGL (X) = NGL (N) NGL Sales =N Total Sales ($)
0.77769xF (MSCF) KWH Electricity 0.03528*R =0.23748*X x $21.11 (%)
E*0.07 (%) (SCF) (Barrel)
YR1 52,228 40617.19 407390.50 28517.33 1842.60 437575.68 9237222.60 9265739.93
YR2 50,172 39018.26 391353.20 27394.72 1770.07 420350.14 8873591.42 8900986.14
YR3 50,817 39519.87 396384.30 27746.90 1792.82 425754.07 8987668.32 9015415.22
YR4 48,300 37562.43 376751.10 26372.58 1704.02 404666.18 8542503.10 8568875.68
YR5 47,980 37313.57 374255.10 26197.85 1692.73 401985.16 8485906.80 8512104.65
YR6 47,942 37284.01 373958.70 26177.11 1691.39 401666.79 8479185.99 8505363.10
YR7 48,100 37406.89 375191.10 26263.38 1696.97 402990.55 8507130.41 8533393.79
YR8 49,400 38417.89 385331.40 26973.20 1742.83 413882.18 8737052.86 8764026.06
YR9 51,341 39927.38 400471.60 28033.02 1811.31 430144.23 9080344.75 9108377.77
YR10 50,923 39602.31 397211.20 27804.78 1796.56 426642.15 9006415.84 9034220.62
497,293 386669.8 3878298 271480.90 17541.32 4165657.13 87937022.11 88208502.96

NAI<14
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Table 5. Results of economic analysis in well WT7

T F (MSCF) Methane Gas E= MG Sales of NGL (X) NGL (N) NGL Sales (S) Total Sales ($)

(MG)0.77769xF +0.01003 Electricity = 0.03528*F =0.23748*X =N x $21.11 ($)

(MSCF) KWH E*0.07 ($) (SCF) (Barrel)
YR1 61,926 48159.23 483037.09 33812.60 2184.75 518827.29 10952444.03 10986256.63
YR2 61,720 47999.03 481430.24 33700.12 2177.48 517101.38 10916010.17 10949710.29
YR3 59,221 46055.58 461937.46 32335.62 2089.32 496164.31 10474028.49 10506364.11
YR4 58,926 45826.16 459636.39 32174.55 2078.91 493692.74 10421853.78 10454028.33
YR5 58,478 45477.76 456141.89 31929.93 2063.10 489939.32 10342618.97 10374548.90
YR6 57,226 44504.09 446376.00 31246.32 2018.93 479449.83 10121185.97 10152432.29
YR7 59,014 45894.60 460322.81 32222.60 2082.01 494430.02 10437417.76 10469640.36
YR8 59,269 46092.91 462311.87 32361.83 2091.01 496566.46 10482517.93 10514879.76
YR9 58,513 45504.97 456414.90 31949.04 2064.34 490232.55 10348809.19 10380758.23
YR10 58,200 45261.56 453973.43 31778.14 2053.30 487610.18 10293450.94 10325229.08

592,493 460775.88 4621582.09 323510.75 20903.15 4964014.08 104790337.23 105113847.98

VR
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3.3 Economic analysis

For this work, secondary data was obtained from
a known marginal field in Niger-Delta, for a
period of ten years, ranging from 2009 to 2018.
Economic Analysis was carried out to determine
the cash flow as well as other profitability
indicators for three oil wells (WT2, WT5 & WT7)
in FIELD-X over these periods. The following are
some of the calculated variable.

3.4 Profitability Indicators for the Project

Profitability indicators for this project were
determined by considering the cost of in the
Marginal field for the utilization of the produced
associated gases. By inquiry, the cost of the
Modular Gas Processing Plant also known as

Mobile Alkane Gas Separator (MAGS), these
were suitable for the Associated Gas operating
parameters and daily production which is
$18,000,000. The Modular Gas Plant considered
for this project is one of the patented equipment
of Pioneer Energy, USA. Meanwhile the cost of
shipment, labour/installation and other
miscellaneous expenses required to put the
equipment to work is estimated as $2,000,000.
By implication, the total cost of the investment is
estimated as $20,000,000. Ten (10) vyears
projection was used for analysis based on the
volume of gases that was produced and flared
over 10-year period (2009- 2018). A tax of 30%
was applied throughout the life of the project. A
straight line depreciation value of
20000000/10years = 2000000 per year was used
in the analysis.

NPV vs Time at 5% Discount Rate

$140,000,000.00
$120,000,000.00
$100,000,000.00
$80,000,000.00
$60,000,000.00
$40,000,000.00
$20,000,000.00
$0.00
{$20,000,000.00)

($40,000,000.00)

—e— NPV_calculated -

io iz i4

- NPV_model

Fig. 2. Plot of Net Present Value (NPV) vs Time (in years) at 5% discount rate

NPV vs Time at 102 Discount Rate

$120,000,000.00
$100,000,000.00
$80,000,000.00
$60,000,000.00
$40,000,000.00
$20,000,000.00
$0.00
($20,000,000.00)

($40,000,000.00)

—e— NPV_calculated —=

i4

NPV_model

Fig. 3. Plot of Net Present Value (NPV) vs Time (in years) at 10% discount rate
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Table 6. Table showing economic parameters for observed calculation and model for discount

rate of 5%

Economic Parameters Calculated Model Error
ROI 6.51 6.24 4.15%
IRR 94% 90% 3.74%
NPV $130,135,602.55 $124,729,749.20 4.15%

Table 7. Table showing economic parameters for observed calculation and model for discount

rate of 10%

Economic Parameters Calculated Model Error
ROI 5.01 4.80 4.29%
IRR 85% 81% 3.96%
NPV $100,217,103.14 $95,915,264.08 4.29%
NPV vs Time at 15% Discount Rate
$100,000,000.00
$20,000,000.00
— -
$60,000,000.00
$40,000,000.00 /
$20,000,000.00
$0.00
o 2 g 1= 8 10 iz iqg

{$20,000,000.00)

($40,000,000.00)

—e— NPV__calculated —=— NPV_model

Fig. 4 Plot of Net Present Value (NPV) vs Time (in years) at 15% Discount Rate

$70,000,000.00
$60,000,000.00
$£50,000,000.00
$40,000,000.00
$30,000,000.00
$20,000,000.00
$10,000,000.00
s$o.00
($10,000,000.00)
($20,000,000.00)
($30,000,000.00)

o

NPV vs Time at 20% Discount Rate

—e— NPV _calculated —e— NPV_model

14

Fig. 5. Plot of Net Present Value (NPV) vs Time (in years) at 20% discount rate
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Table 8. Table showing economic parameters for observed calculation and model for discount
rate of 15%

Economic Parameters Calculated Model Error
ROI 3.94 3.76 4.46%
IRR 7% 73% 4.22%
NPV $78,786,725.96 $75,272,956.86 4.46%

Table 9. Table showing economic parameters for observed calculation and model for discount
rate of 25%

Economic Parameters Calculated Model Error
ROI 3.15 3.00 4.66%
IRR 69% 66% 4.52%
NPV $62,998,551.70 $60,063,208.83 4.66%

NPV vs Time at 25% Discount Rate

$60,000,000.00
$50,000,000.00
$40,000,000.00
$30,000,000.00
$20,000,000.00
$10,000,000.00
$0.00
($10,000,000.00)
($20,000,000.00)

($30,000,000.00)

—e— NPV _calculated

10

12 14

NPV_model

Fig. 6 Plot of Net Present Value (NPV) vs Time (in years) at 25% Discount Rate

Table 10. Table showing economic parameters for observed calculation and model for
discount rate of 25%

Economic Parameters Calculated Model Error
ROI 2.55 2.43 4.90%
IRR 62% 59% 4.88%
NPV $51,067,500.11 $48,567,557.88 4.90%

The profitability of the project at discount rate
5%, 10%, 15%, 20% and 25% was evaluated
with 10% discount rate being the base
assumption value. Fig. 2 through Fig. 6 shows a
plot of Net Present Value (NPV) of the project
against time. The payback period for each
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scenario was approximately 2 years. NPV tends
to increase almost linearly with time until later
periods (about 5 years) which the relationship
non-linearity was visible. This suggests that the
project was approaching its peak production,
or/and there was a progressive decrease in the



amount of gas flared at the later years due to the
intervention of the gas flare policies in the mid
2010 ‘s (e.g. the Nigerian Gas Flare
Commercialization Program, NGCFP in 2016).
The Net Present Value (NPV) and Return on
Investment (ROI) which is a fair indication of the
profitability index of the project increased with
reducing discount rate as shown in Table 2 and
Fig. 3. An NPV of approximately $130 million,
$100 million, $79 million, $63 million, and $51
million was recorded for discount rates of 5%,
10%, 15%, 20%, and 25% respectively.
Profitability Index PI of 6.51, 5.01, 3.94, 3.15,
and 2.55 was recorded for discount rates of 5%,
10%, 15%, 20%, and 25% respectively. All
values of NPV were positive, and the Profitability
Index (PI) of the project was greater than one.
The Internal Rate of Return (IRR) was also
greater than the discount rate, showing a good,
favorable and profitable indication for investment.
The regression model was also compared with
the observed data from the field and the
percentage error in prediction was less than 5%
for all sceneries of discount.

4. CONCLUSION

A model for the utilization of Associated Gas was
developed and proposed for use in a typical
marginal Field-X in Niger Delta, for power
generation for the nearby communities and for
the production of NGL for sales. The Gas
Processing under review is designed and own by
Pioneer Energy USA, which is proposed for use
in an onshore marginal field with just three
producing oil wells and having a substantial
amount of Natural gases produced alongside.
The said wells are tagged, WT2, WT5 and WT7
In other to convert waste to riches for the
wellbeing of the society, the field operator should
adopt the developed models in this work. There
should application of cost effective Modular Gas
Processing Plant (MGPP) for use in Marginal
Fields for the utilization of associated Petroleum
Gases
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