|

=,

In this study, the investigation of the decision-mak-
ing strategy was used to select the alternative that was
finally adopted in the crude oil refining process. This
strategy was used to select the option that was ultimately
implemented in the process. The Doura industrial refin-
ery was the source of the information that was acquired
Jor the analysis. The super decision software was applied
in order to carry out an examination of the PDS compo-
nents. After going through the process of refining, one
can get the items on the following list: There are five main
types of petroleum products, and they are: gasoline, gas
oil, liquid gas, black oil, and white oil. Gasoline is the
most common type of petroleum product. In order for the
parameters to be optimally accommodated by the solu-
tion that is finally decided to be the most practical one,
the analytic hierarchy process, also known as AHP, tech-
nique has been applied. This has been done in conjunc-
tion with the parameter determination system, or PDS.
This has been done in order to reach the maximum poten-
tial level of productivity in the most efficient manner. As a
result of the fact that this was the circumstance, a probe
into the preliminary phase of the project was carried out,
which in the end resulted in the expenditure of a grand
total of 3,969,463 USD. This was determined by taking
into account the costs of running the firm in addition to
the prices of the raw materials that were utilized in the
production process. In addition, the output of the refining
process was not only dependent on the price and quanti-
ty of the product, but also on the amount of product that
was actually sold. This meant that the cost and quantity of
the product were not the only factors that determined the
output. In order to determine what should be done during
the process of making an estimate of what should be done
in order to arrive at the response that was going to be the
most advantageous taking everything into consideration,
a mathematical model was applied as part of the process
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1. Introduction

Joint products are products made from the same raw
material, but the productive art, degree of technological
progress, and nature of the final product in the manufactur-
ing industries differ from the extraction industries, so the
productive art used in oil extraction differs from the pro-
ductive art used in iron or coal extraction. But they’re both
extractive [1] industries. To accurately estimate the direct
costs of joint goods, it is impossible to accurately estimate
the costs of raw materials, labor and other facilities. An
organization’s administrative and financial decision-making
relies heavily on procedures for distributing shared expenses
and for calculating and assigning shared expenses. In any
case, these choices have an impact on the company’s bottom
line [2]. Since these costs must be distributed fairly among
all the joint products acquired, correct accounting proce-
dures are followed in order to ensure adequate stock assess-
ment, calculate a reasonable selling price for each product
and ensure the profitability of every production line [3].
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An unstructured decision-making problem that calls for
the participation of experts or decision-makers can be solved
using group decision-making (GDM). Prior to making a
conclusion, a group of people need to have a wide-ranging
and in-depth discussion of the topics. Consensus and selec-
tion are the two most common GDM techniques [4]. In a
consensus process, a moderator, who does not participate in
the debate but is aware of the agreement at any given time,
serves as an intermediary. A moderator oversees and guides a
consensus process to reach the maximum possible agreement
and lower the number of experts who are not in accord [5].
Experts’ perspectives are gathered and combined to produce
a collection of solutions for the problem at hand [6]. This is
how the selection process comes to fruition.

Two alternative pairings, two alternative alternatives,
and relations between them were all used to calculate the de-
gree of agreement in [7]. They were used to assist experts in
revising their positions and to gauge the degree to which the
views of individual experts align with those of the group. It
was proposed that [8] use MCDM to rate a variety of differ-




ent algorithms or methodologies by looking at algorithm se-
lection as an MCDM problem [9]. Experts and a moderator
engage in a dynamic exchange of ideas during the consensus
process. When a person’s opinion shifts, the particular expert
aims to enhance his or her interest or re-turn [10]. Consen-
sus in GDM can be facilitated by constructing two kinds
of soft cost consensus models from a moderator’s and an
expert’s perspective, respectively, to account for the costs
and payments involved in the process. It is also examined
how the two models interact with each other. Real-world
GDM difficulties often call for compromises based on a
common understanding of minimal costs rather than more
time-consuming and expensive unanimous decisions. As a
result, in GDM, both the level of agreement and the cost
of agreement are key considerations [11]. Consensus de-
grees, on the other hand, did not provide a cost estimate,
while the literature on minimum cost consensus did not
take into account the degree of consensus [12].

Therefore, study that is devoted to investigating how the
AHP and Decision-making Method can be applied in prac-
tice by predicting the oil prices scientific relevance.

2. Literature review and problem statement

Many management problems necessitate the simultane-
ous examination of many elements and the reliance on the
subjective opinions of experts, making the approach to pick-
ing important factors critical in matters of cost management
specification for some time. Because it is so helpful in picking
the alternative that will cost the least amount of money,
the Analytic Hierarchy Process (AHP) method has seen a
lot of action in multi-attribute decision-making settings in
recent years. With its ease of use, flexibility to incorporate
many elements with quantitative and qualitative features as
well as extensive applications and publications, the AHP is
widely used [13]. Decision support systems using the AHP
technique have been effectively deployed in various areas
of construction management, including the assessment of
cutting-edge construction technology [14]. The AHP meth-
odology is used to identify which alternative provides the
management section’s good area with the most advantageous
scenario possible.

Selection and evaluation of equipment and asset manage-
ment models are evaluated in this process.

With the assistance of AHP and decision-making con-
siderations for cell formation and machine selection, a heu-
ristic algorithm may be utilized to build an altogether new
production system. This can be accomplished with the help
of AHP. The cost of production would be the system’s major
emphasis throughout the entire process. For study [15] the
performance of AHP was discussed as it relates to deci-
sion-making on the magneto-adsorbent that is most suited
for the removal of methylene blue. In particular, a compari-
son was carried out on four distinct kinds of adsorbents, one
of which was comprised of bare Fe3Oy4 nanoparticles. They
described the steps for the AHP using this method, which
comprises the following:

—step 1. Define the problem and determine the goal,

—step 2. Develop the hierarchy structure from the high-
est level (objective) through the intermediate level (criteria)
to the lowest level (alternatives);

— step 3. Apply simple pair-wise comparison matrices for
each of the criteria and alternatives;

— step 4. Conduct the consistency check;

—step 5. Determine the relative weight of the compo-
nents at each level.

When contrasted with the results obtained through the
use of the other method, it has been demonstrated that the
findings obtained through the use of the proposed strategy
have accurate value. In order to determine its outcomes, it
makes use of both a statistical model and a newly developed
automated procedure. The price of petroleum goods is being
constrained by the current study, which is using the five
fundamental factors. This makes use of a PDS method and
includes three basic stages in addition to five fundamental
criteria. In addition, it is restricted to academic research
only. The most significant shortcoming of this investigation
is the fact that it requires the collection of data relating to
crude oil. There were a number of challenges that needed to
be conquered while utilizing the super decision program to
perform an analysis on the data that was supplied. In addi-
tion to collecting the information from a reliable source, this
is also very important. In light of this, novel approaches need
to be incorporated into the process of cost estimating.

For a machine selection problem, [16] AHP can be used.
Machine tool alternatives to a manufacturing organization’s
manufacturing strategy were calculated using AHP and
ANP (Analytic Network Process) by [17]. For the machine
tool selection problem, [18]. Therefore, proposed a fuzzy
AHP solution using fuzzy logic has been analyzed and ex-
plained accordingly.

As far as the author of the study [19] is aware, Priorities
have never been evaluated using decision-making process
based on quantitative comparisons of these methodologies.

The “decision making process that uses a thorough
analysis of the energy system” takes into account the full
range of potential outcomes, including both immediate and
long-term consequences, associated with a given technolo-
gy’s implementation. The installation of increased electrical
heat demand in the heating sector, for instance, affects both
electricity generation and the capacities that are needed in
the electricity sector. This is the case because of the feedback
loop between the two industries. The prices of the ESA are
based on a model of the energy system in Germany. This
model was chosen since the energy system in Germany has
a diverse array of technologies already installed, which is
necessary for the comparison. The energy infrastructure of
Germany in 2015 is based on a model that was established in
collaboration with the projects.

It’s impossible to say that one strategy is superior to
another, although some techniques are more suited to some
types of choice issues than others. These approaches have
the advantage of taking into account both monetary and
non-monetary effects. One of the most prominent scoring
models is the analytic hierarchy process (AHP) [20], which
is among these methods. Before picking a suitable MCDM
approach to address the issue at hand, it is critical that all as-
pects of the MCDM situation be thoroughly developed [21].
Method selection should be deferred until the analyst and
decision makers have a clear picture of the problem, in-
cluding all viable options and possible outcomes as well as
any inconsistencies in the criterion and the amount of data
uncertainty. AHP and Fuzzy AHP are MCDM approaches
that use the same evaluation scale and preference functions
on the criterion basis to perform evaluations for equipment
selection problems. One of the most critical aspects of mak-
ing an informed decision is determining the best way to



define different preference functions for the various criteria.
Different preference functions can be defined, unlike other
ranking systems in the literature.

Therefore in the conclusion of the previous studies the
implementation of the noisiceD making along with Analytic
hierarchy process (AHP) approaches were employed to as-
sess the petroleum products using ng statical model.

3. The aim and objectives of the study

The aim of the study is to investigate De-
cision Making in conjunction with AHP Ap- (m]
proaches in the Evaluation of Petroleum Prod-

PDS, which includes the extraction of crude oil as one of its
components. The second level is a sub-criteria that is regard-
ed to be part of Crude oil. This level comprises ingredients
such as gasoline, white oil, and other similar components. As
can be seen in Fig. 1, the third level is currently being inves-
tigated as a feasible alternative to the expenditures, which
include things like cost, etc.
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ucts Based on Statistical Models.
To achieve this aim, the following objectives

are accomplished: (=
— to assess the first refinery phase using AHP;
— to investigate products of the raw oil;
— to study the output of the refinery process.

4. Materials and methods of research

4. 1. Product design systems PDS and modeling

There have been considerations given to thoroughly
investigating all three levels. The primary objective of the
PDS, which also involves the extraction of crude oil, con-
stitutes the first level of the pyramid. The second level is
considered to be a sub-criteria that includes Crude oil ele-
ments such as gasoline, white oil, and so on. As can be seen
in Table 1, the third level is being examined as a potential
alternative to the expenditures such as cost, etc.

Table1
Product design systems (PDS ) elements
Stages Details Ending
first level Production of crude oil Goal

Second level Elements of Crude oil Sub-criteria

Third level

Expenses Alternative

PDS is the abbreviation for “level description,” which
refers to the listing of the level as well as what it includes in
the AHP. Suitable adjustments will be made to the software
to accommodate these values.

The model that has been considered to carry out the
results is as follow:

D=F(n133,4.)+tI(my53.),

where the functions F are polynomial functions of one or
several variables. The functions are also polynomial. The AL-
DORA Refinery industry in Iraq was where the data for this
report was collected and presented , and it is from there that it
has been provided. In order to achieve the statistical descrip-
tion, these data will be evaluated by employing the statistical
model that was covered earlier in this conversation.

4. 2. Configuration of the boundary condition

There has been some discussion on the possibility of
examining all three levels in great detail. The first level of
the pyramid is comprised of the fundamental purpose of the
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Fig. 1. Software configuration of Decision-making approach
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The configuration of the decision-making process has
been divided into three distinct levels for ease of under-
standing. The first stage consists of achieving a goal that
is symbolized by crude oil, Alternatives and supplemen-
tary criteria.

The data collected from the AL-DOURA refinery’s
operations was assessed using a decision-making tech-
nique in order to select the product that offered the most
value for cost. The super decision software will be em-
ployed to asses the Sensitive plot of the alternatives.

5. Results of the noisiceD making along with analytic
hierarchy process AHP approaches in the assessment of
the petroleum products based on the statical model

5. 1. Assessment of the first refinery phase using An-
alytic Hierarchy Process AHP

The Doura refinery of the central oil companies’ refiner-
ies has two stages of refining and produces a variety of prod-
ucts . It will choose the first stage of refining as a model for
separating the joint costs at the point of separation, which
is different from the approach employed in the refinery
where the joint costs are distributed (the method of physical
production units). With this technique of distributing, the
waste will also be charged with forming costs, since the
waste is generated at the end of each stage and so bears all
of its own expenses. Adding it just to the cost of materials
distorts the costs that are collected from the Doura refinery
industry, as illustrated in Table 2.

Table 2

The amount of the joint costs represented in the materials
and costs of formation will be calculated

Cost Values
Raw Material 311645046005 IQD
Operating Expense 85301329702 1QD
Total cost 396946375707 1QD

The analysis may be carried out in one of three steps,
which have all been proposed for consideration. In the first



stage of manufacturing, the cost of joining is included in,
whereas in the second stage, the cost of raw materials, oper-
ating expenditures, and other expenses are factored in. the
very last phase, which is considered to have incorporated
the whole assessment in its entirety. The evaluation that is
depicted in Fig. 2 has been carried out making use of the
AHP approach.

/

Raw Material

Join Costs

\ 4

Operating Expense

Total assessment

Fig. 2. The main elements based on the Product design systems PDS arrangement

There were three steps that were presented and spoken
about in accordance with the product design systems; the
first stage involves the costs of connecting. The raw ma-
terials, the costs of cultivation, and any other important
concerns make up the basic components of the second stage,
which is comprised of these three primary components.

\

should not be depended upon in any way, and one should avoid
doing so. The following chart has been generated based on the
output of the super-decision software.

When it comes to the strategies that are the most effective,
it is possibel to separate them into three distinct categories:
the first category will include cost and income, and the second
category will include benefits and drawbacks. The third cate-
gory will include the strategies that
are the most effective. The ranking
system as a whole places it in the
third position overall due to its val-
ue of around 0.95 as well as the fact
that it occupies the third position
on the normalized alternative axis.
As can be seen in the illustration,
another group, this one comprising
the starting inventor, the complet-
ing inventor, and the gross profit,
has been centered on the axis be-
tween the numbers 1 and 2, and
the numbers 1 and 2 may be found
between the numbers {and 2 as
shown in Fig. 4.

It has been shown that the alternative plot that is re-
ferred to as the Ideal Sensitive better shows the optimal
location of the major parameters along the Y-axis. This dis-
covery was made. Figure four shows the best option for the
main parameters

Other
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Private elite). Gas oil has overtaken all other options to % 05 ,/
become the top choice since it generates 10° in revenue £ 4
and 10% in cross profit. This has caused it to outperform 2 0.4 y
all other alternatives. As a result of this, it has surpassed =2 /
all of the other possibilities and become the best option. 0.3 Vi
In addition to this, the quantity of gas oil that was in 02 i
inventory at the beginning of the period was 5¥10%, and | =
the quantity of gas oil that was in inventory at the end of 0.1 —
the period, as indicated in Table 3, was 106, B e \\“\_ﬁ
In Fig. 3, it is possible to find a graphical representa- 0% 01 02 03 04 05 06 07 08 09 1
tion of the final set of criteria, which is also sometimes Parameter value
referred to as the alternatives. These choices take ev-
ery factor into consideration, including the fowling, the Fig. 3. Sensitive plot of the alternatives
revenues, the expenses, the Table 3
inventor’s begging, and the ) )
gross profit. According to The production of the Raw oil
the conclusions of the study, Begging o ]
one should not put their | OutPut | Revenues(IQD) | Cost(IQD) | inventory | -ndinginventory | Gross profit
faith in the begging inven- D/MC (IQD) (IQD) QD)
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Fig. 4. The Ideal Sensitive plot of the alternatives

5. 3. Output of the refinery process

When loading trash with forming costs and materials,
the combined costs were computed in Table 4 by taking into
account that they are discharged

at dthe conclujilon Ofdesch ;3?86 Name Graphic Ideals Normals Raw
and are not addressed by adding g | 0691429 0208664 | 0.087457
common expenses. Consequently, =6y I 0000 | 00177 | 0:zoe
the issue of dumping trash at a  [Fggnginentory | N 0363229 0109618 | 004594
lower price than its true value Gross profit I 0.295205 0089083 | 0.037340
was addressed. Data has been col- [ pevenues I | 0.7 0290843 [ 0121901

lected for ALDOURA refinery

accomplished by acquiring the value 0.0905 as the result
of this attempt. If you want to be the best available option
it is necessary to make sure that the cost is set to 1, which
is the number that is deemed to be optimal. Only then will
you be able to compete effectively with the other choices.
According to Fig. 5, the number 2.973 is judged to be
within the usual range.

The maximum conceivable value for the first property
is 0.975, while the best possible value for the second prop-
erty, which is used for Revenues, is 0.2900. Both proper-
ties are considered to have equal potential. Both of these
properties are rented out, but for entirely separate reasons.

In terms of the raw values of the, the value of the
cost is 0.124155, while the value of the income is 0.121130.
Both of these values can be expressed as percentages. In
the process of analysis, these two numbers will become
apparent.

It will be necessary to have a total of five separate
sections in order for the parameter that was ultimately se-
lected to function effectively. Some of these sections must
have inventories and other sections that are comparable to
these types of sections. These metrics were examined by

taking into account the three unique types of data, which
are referred to as ideal data, normal data, and raw data,
respectively.

industrial. Fig. 5. The overall process of the final selected parameter
Table 4
The output of the refinery process 6. Discussion of the
Out put Quantity (Litre) Price (IQD) Sales (IQD) decision making along
282154905610000 D;/L,/ 1000~ with analytic hierarchy
Gasoline 1485025819 L 190000 D/L - /1/1000= process AHP approaches
~282154905610D/MC :
— in the assessment of the
White oil 27221808 L/ 10007 125000 D/MC 34027250000D/MC petroleum products based
=272218 m . .
1500134937 L *0.5565 5843768000000 0.5565 on the statistical model
. 4937 . *0.5565= 437 D/Ton,/0.5565=
Gas oil - 70000 D/TON -
=834824.571 =10500930817610D/MC This analysis of the re-
Diesel fuel 137391;% fﬁg‘)oz 53000 D/MC 7302923000 D/MC finery’s first phase utilizing
_ the analytic hierarchy pro-
- 2543687276 L/1000= cess (AHP) is based on the
Black oil 60000D/MC 152621220000D/MC
—2543687 MC findings of the most recent
L 4131470000 D/T/0.5565= research and is depicted
Liquid gas 59021.802 Ton 70000 D/Ton
quidg / ~7424025157 D/MC in Fig. 1. The purpose of this
. . 17586 L/1000= analysis was to select the op-
Private elit 210000 D/MC 3570000 D/MC
rvateciite =17.586 MC / / timal strategy. Additionally,

The aggregate of the three estimated values will decide
the value of the other optional parameter, which you may or
may not choose to make use of (Idaels, Normals, and Raw).
The application of a computer program that assisted with
decision-making was what made it feasible to choose the
most qualified Parmenter for the job. According to the
findings of the study, out of all of the many variables that
should be taken into consideration, the cost should be given
the utmost importance. The last opportunity to acquire
a value for the Gross profit was offered, and the goal was

research was conducted on
the Table 3 goods that were made from raw oil. Fig. 5 also
provides an accurate description of the final products of the
refining process.

When compared to the alternative method, it has been
shown that the results obtained utilizing the proposed strat-
egy have precise value. [22] It uses a statistical model and a
brand new automated technique for its calculations.

Based on these five fundamental characteristics, the
current study is limiting the price of petroleum products.
This employs a PDS method with three core phases and five



basic criteria. As an added downside, it can only be used
for research.

The most significant limitation of this study is that
crude oil data had to be collected. Several challenges arose
while attempting to analyze the offered data with the aid of
the super decision program. Furthermore, it was obtained
from a reliable source. Therefore, it is necessary to imple-
ment novel approaches to the estimation of costs.

7. Conclusions

1. The Analytic Hierarchy Process Used in the Eval-
uation of the First Refinery Phase The AHP was carried
out utilizing the data form. The Doura refinery, which is
connected to the central oil firms, features two stages of
the refining process and produces a number of different
goods.

2. Product of the raw oil has been estimated using AHP
approach . There has been significant debate regarding the

desirability of using these five metrics as the primary in-
dications of the output of the project (Gasoline White oil,
Gas oil, Diesel fuel, Black oil, Liquid gas, and Private elite).
Gas oil has surpassed all other alternatives to become the
top choice because it generates 10500930817610 in revenue
and 10500930817610 in cross profit.

3. It has been determined what the output will be from
the refinery’s operation. Through the process of calculating
the total costs of the waste, which involved loading them
with the forming costs in addition to the materials as they
were discharged at the conclusion of the stage, the combined
costs of the waste were determined.
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