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This study explores the optimal allocation of natural gas resources from
the South Pars gas field to various sectors, including residential
buildings, industry (specifically petrochemicals), transportation (in the
form of compressed natural gas), electricity generation, export, and
injection into oil wells for enhanced oil recovery. Utilizing a production
chain modeling approach, the research focuses on the supply, injection,
and the added value derived from gas injection in the oil field, employing
the LEAP software while considering real-world operational constraints
associated with the South Pars gas source. Particular emphasis is placed
on the implications for the Ahvaz oil field.

The methodology is rooted in quantitative energy systems modeling. The
LEAP model used in this study consists of three main components: (1)
supply-side modeling, which encompasses natural gas production from
the South Pars field and oil production from the Ahvaz field; (2) demand-
side modeling, which involves the allocation of gas to various sectors
(residential buildings, industry/petrochemicals, CNG transportation,
electricity generation, and export); and (3) integration of natural gas
injection for enhanced oil recovery in the Ahvaz oil field, while taking
into account operational constraints and the associated added value.

Key findings indicate that prioritizing the allocation of natural gas for
enhanced oil recovery in the Ahvaz oil field results in the highest
economic benefits. The petrochemical sector, due to its significant
potential for added value, ranks second; however, it also presents
considerable environmental implications in terms of greenhouse gas
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emissions.  Other  scenarios—including electricity  generation,
transportation (CNG), and export—are positioned lower in priority based
on a comprehensive cost-benefit analysis that considers capital,
operational, and environmental costs.

This study concludes that the optimal allocation of natural gas,
particularly with a focus on its injection for enhanced oil recovery in
mature fields such as Ahvaz, alongside strategic development of the
petrochemical industry and efficient electricity generation, is crucial for
maximizing economic returns and ensuring energy security in Iran. The
insights from this research provide essential guidance for policymakers
aiming to manage resources sustainably and optimize the national energy
portfolio
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