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Introduction

In general, nature-inspired optimization algorithms can
be divided into evolutionary and swarm intelligence
algorithms. Moreover, genetic algorithms and particle
swarm are the most common algorithms [ 1 ]. Darloseffki
et al. in 2010 showed that the performance of these
algorithms in wells placement problems depends on
the problem conditions [2-4].Iran oil discovery in the
Qajar era , oil extraction was provided as a concession
to the colonial countries until the influence of the
nationalization movement of the oil industry in 1957,
these concessions were abandoned and production
sharing contracts were replaced. Since 1974, service
contracts have replaced sharing contracts at different
field development cases. After the Islamic revolution,
the Buyback contracts were designed in three
generations. Finally, due to management requirements
and the exploration of high-risk small and medium-
sized fields, with the aim of making contracts more
attractive and more contractual flexibility, New Oil
Contracts (IPC) was proposed in 2015. To compare the
performance of new contracts with previous contracts,
many studies have been conducted. As for what is the
most appropriate contract for the country, it depends on
the geopolitical position and regional and international
conditions, each country is in.

Accepted: May/13/2024

Materials and Methods
Selection of Decision Parameters and Objective Functions
in Simulated Model

For EOR projects, locating production and injection
wells, completion of wells, the rate of production and
injection of wells are considered as variables. Two
technical functions are considered for optimizing
problem in the common field.[3.,4]

1. Maximizing oil production in Iran section

2. Minimizing Iran’s oil migration to neighboring
country

Fisical Parameters and Economic Functions

The specified values are considered as fixed defaults
for fisical parameters. However, the unknown
values (fee in the buyback, taxes on participation in
production and basic fee in the new oil contract of
Iran) are adjusted for the case where all three contracts
have same IRR and better comparability. After the
optimization cycle and the emergence of Pareto front,
the following economic functions are examined in 100
scenarios from Pareto front:

1. Gross field Revenue during the 6-year, 12-year and
20-year forecast.

2. Net present value was contracted at two discount
rates of zero and ten.
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3. host-country revenue over the 20-year period for all
three types of contracts.

Results and Discussion

Initially, because of the superiority of 500 generation
responses, three scenarios are selected from the front
of those responses. The first scenario emphasizes
on maximizing cumulative production, the second
scenario emphasizes migration minimization, and
the third scenario is the same emphasis on two target
functions. The fourth scenario is also a state of the
algorithm’s random first-generation data. Moreover,
Results obtained for technical objective functions in
the fields shown in Table 1.

According to Fig. 1, oil migration in optimized
scenarios has lower values than the pre-optimization
scenario (scenario four). First, positive oil migration
happens. After creating a two-phase flow in the
reservoir, the process of oil migration changes. With

the overcoming of the pressure waves from Iran side to
the waves of the neighboring country due to the drop in
production of border wells, migration to neighboring
country gradually decreases and in some scenarios,
migration to Iran occurs. After the fluid is biphasic in
the reservoir and the release of gas, part of the released
gas in the upper layers of the reservoir begins to move
and reduces the overall oil mobility in the boundary
plate. The net present value function (NPV) is studied
both at the zero discount rate and at the discount rate
of ten for three oil price prediction cases. In both, the
discount rates of new oil contracts in the three modes
of low, reference and high oil prices will have the
highest net worth for the contractor. (Fig. 2 ) In this
form, at the zero discount rate, the Buyback has the
least attraction for the contractor, but at the discount
rate of ten, the product sharing is the least attractive to
the contractor at the reference oil price rate.

Table 1. Results obtained for technical objective functions in the field.

Scenario / Function Scenario 1 (focous on maximum | Scenario 2 (focous on | Scenario 3 (focous | Scenario 4 (Initial
cumulative production) minimal migration) on both goals) Random Mode)
ROPT(MMB) 705.39 611.93 647.52 542.80
MIG(MMB) 45.86 -8.25 3.78 117.74
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Fig. 1 Rate and the cumulative amount of oil migration over twenty years of production (dashes, cumulative charts and high-

charted lines are migration flows).
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In Fig. 3, the trend of net present value changes (with
zero discount rate) during Pareto Front scenarios
is depicted. Buyback contracts generally operate
regardless of the scenario and oil price and have a fixed
net present value. The trend of changes in net present
value in new oil contracts (IPC) is similar at different
oil prices, but generally the scenarios with emphasis
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on oil production towards scenarios emphasizing the
reduction of migration, the trend is declining. PSC
contracts have shown non-linear behavior. At low oil
prices, it has acted against the trend of higher prices
and generated more revenue in scenarios towards oil
migration.
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Fig. 3 Trend of changes inNPV of different contracts in different scenarios and prices.

Conclusions

1. The oil migration function is increasing in the early
years (before the two-phase flow in the reservoir) un-
der the influence of gas injection and production from
neighboring country, but after the formation of the
two-phase flow, the decreasing effect of oil production
in Iran on the migration function is greater. Finally, in
the final years of the study, gas infusion will decrease
due to the accumulation of free gas in the region of
fluid mobility at the border.

2. In comparative study of different scenarios in con-
tracts with assumed fisical parameters, after unifica-
tion of IRR, low oil prices and reference of new oil
contracts(IPC) will be the most attractive for contrac-
tor companies. At high oil prices, they will be attract-
ed by product SHARING agreements.

3. In the oil field, at high prices and oil base, the
Buyback agreement and scenarios emphasizing cu-
mulative production have the highest revenue for the
government after twenty years of production. At low
oil prices, PSC will yield the highest revenue for the
government in scenarios of simultaneous emphasis on
cumulative oil production and migration.

4. A change in the discount rate changes the preference
for contract choice. In this form, at zero discount rate,
the Buyback contract has the least attraction for the
contractor, but at the discount rate of ten, the contract
of PSC is the least attractive to the contractor at the
reference rate of oil prices.
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