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Abstract

Exploitation centers play a vital role not only in the oil and gas industry
but also in many other industries and are considered one of the most
important export factors in generating the country's income. Extracted
oil and gas are essential for many industrial sectors and end consumers.
However, heavy crude oil exploitation and refining operations have
witnessed significant changes due to changes in products to meet
market demand and environmental regulations

Introduction

Oil and gas operations encompass a diverse array of activities, ranging
from exploration and production to transportation, refining, and
distribution. These operations are characterized by their complexity,
often involving high risk activities conducted in remote and challenging
environments. As such, ensuring efficiency and safety within the oil and
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gas sector is paramount, not only for operational continuity but also for
safeguarding human lives and the environment.

This paper’s goal is presenting a fuzzy network model to evaluate the
efficiency of the country's oil and gas exploitation centers according to
undesirable outputs and weak disposability in the oil exploitation
.centers of Khuzestan province

Materials and Methods

The research was conducted using a library and documentary method
and the non-parametric method was used with the help of GAMS
software. For this research, the required information and statistics were
collected from the Planning Management Unit of the country's oil and
gas exploitation centers. The data used in this research was selected
using the Fuzzy Delphi method. To resolve some of the uncertainties,
the Delphi consensus panel, FDM, which is a combination of the Delphi
consensus panel and fuzzy set theory (FST), and the membership degree
was used to determine the membership function of each participant. In
the first step, to determine the key criteria for evaluating the
performance of exploitation centers, 35 criteria were extracted as input
and 33 criteria as output using research literature, and the Fuzzy Delphi
method was used to select the most important input and output criteria.
The first stage of this process is the selection of experts. Considering
the research field, 20 experts in the field of oil and refining industry and
university professors were used.

In the next stage, using a fuzzy data envelopment analysis network
model, the efficiency of oil and gas exploitation center units with the
principle of weak accessibility was investigated and evaluated.

Discussion and Results

The results of the data analysis of the 9 centers showed that none of
the units had an efficiency of one, and the main reasons for this were
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the use of old equipment due to sanctions and the failure to use
liquefied and natural gases instead of diesel and gasoline in machinery
for exploiting and refining crude oil.

Conclusions

Finally, the model is extended in the oil exploitation centers of
Khuzestan province as a case study and its function validated. Results
and output of model solving demonstrate its capability to be useful for
evaluate the efficiency of current units, and based on results using and
replacing renewable energy and appropriate filters in the equipment
was suggested.

Keywords: Efficiency evaluation, network data envelopment analysis,
undesirable outputs, weak disposability, oil and gas exploitation
centers
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