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Multi objective optimization of gas injection in common fields according
fiscal- contractual regimes (Case study)

Common field oil recovery had been a priority for political and governance reasons. This priority is included in
the upstream policies of the country. EOR methods are implemented to increase the recovery factor on production
zone. In addition to the technical factors of field development, the financing aspects of the development is also an
effective factor in the progress. One of the most important effective factor in financing aspect of IOR/ EOR is
financial system of oil contracts. The current research was performed on a simulated model of a field in the
Southwest of Iran, with the variables of oil production and gas injection rates the perforation interval, and the
location of new wells. The cumulative production and oil migration in the reservoir were investigated as
optimization functions. The optimization of these variables to achieve the desired technical functions has been
done with NSGA-II evolutionary algorithm. After obtaining a set of equivalent optimal answers (Pareto front),
Net present value and government financial income as economical functions were investigated in three financial
models of the BuyBack, Production Share Contract and Iran  Petroleum  Contracts.
After optimization process of the technical objective functions, a hundred different scenarios have been proposed.
After the technical and financial investigations and comparison between the three contracts, it was found that the
current net value of Iran Petroleum Contracts was higher than the other two types of contracts. Also, the final
financial income of the field has generally decreased from the scenarios with emphasis on cumulative production
to the scenarios with emphasis on less migration. BuyBack contract, the net present value is independent of
technical functions and has not changed with the change of technical variables in different scenarios. The other
two types of contracts produced different net present value and The government's earnings on different condition.

A
Keywords: Multi-objective EOR, oil contracts, Buy Back, PSC, IPC, joint fields, reservoir fluid

migration



Multi-objective optimization of gas injection in commen fields with
emphasis on the financial regime of oil contracts (a case study)

Abstract

Extraction from commen oil fields has always been a priority for political and governmental
reasons, as reflected in the country's top-level documents. The general economic policies of
resistance economy, the Sixth Development Plan, and ultimately the Seventh Plan explicitly
state the priority of 'maximizing crude oil and natural gas production in commen fields' and
'increasing the recovery factor in independent fields'. Various methods of enhanced oil
recovery are being implemented to increase the recovery factor in fields. Alongside technical
factors in field development, financial provision for field development is alse”a significant
factor affecting the progress of field development phases. One of the mestiinfluéntial factors
in financing projects for increased reservoir extraction is the financial System of oil contracts.
In the present study, one of the fields located in southwest Iran wasssimulated, with variables
such as oil production rate, gas injection rate, and the location of ngw wells being examined,
along with two technical functions of cumulative produgtion and oil ‘migration in the reservoir.
Optimization of the existing variables to achieve desirableteChnical functions was performed
using the NSGA-II evolutionary method. NSGA-H is a genetie optimization algorithm used for
multi-objective optimization problems. It starts with a random population, then evolves it
through generations by combining and mutating individuals. The process continues until it
converges to a set of optimal solutions known as,the/Pareto front. After obtaining a set of
optimal Pareto front solutions, two economig’functions of net present value and government
financial return were evaluated under three.contractual models: buyback, new oil, and
production sharing. After completing “the) optimization process for technical objective
functions, one hundred different gptimaliscenarios were proposed. Upon technical and financial
evaluations, it was found that the net present value of Iran's new oil contracts was higher than
the other two types of contragts. Additionally, the final financial return of the field generally
decreased from scenaries emphasizing cumulative production to scenarios emphasizing less
migration. In the buyback contract, the net present value was independent of technical functions
and remained unchanged.across different scenarios. The other two types of contracts generated
different net present values and government returns in various scenarios.

Keywords: Multi-objective optimization of enhanced oil recovery, Oil contracts, Buyback,

Production sharing, Iran's new oil contract, Commen fields, Reservoir fluid migration



