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Simulation Modeling Analysis of Light Oil
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Abstract—In the context of carbon neatrality, oilficid
enterprises have the difficult task of increasing the rate at which
clean energy is utilized, enhancing electrification, decreasing the
unit consumption of production energy. and lowering the
carbon emission intensity. This paper examines a simulation
model for the low-carbon transformation of a light oil treatment
station. Firstly, the process and energy-consuming equipment of
the light oil treatment station are examined. Next, a simulation
model of the light oil treatment station is constructed using
Aspen Plus. Relevant calculations are made for the power and
heat eonsumption. Finally, some suggestions for the multi-
energy complementary system of the light oil treatment station
are proposed. This model can serve as a guide for oilfield
companies looking to reduce their energy consumption and
carbon emission levels,

Keywords—light oil treatment station; light oil dehydration
systenn; produced water tréatiment systems; Aspen Plis; similation
mandel

1. INTRODUCTION

Oilfields are major energy producers and consumers,
requiring significant amounts of electricity and natural gas for
their production process [1]. Under the premise of carbon
neutrality. oil and gas companies have developed
corresponding carbon peak implementation plans [2], put
forth a number of measures for the integrated development of
oil, gas and new energy [3][4], and mtend to use structural
optimization, clean substitution, Carbon Capture, Utilization,
and Storage, and other related measures to achieve their
carbon reduction targets.

Regarding electricity, Jilin (ilfield [5] and Yumen
OQilfield [6] have built wind and solar power generation
projects. Additionally, each oilfield is actively pushing the
electrification of energy-consuming machinery. increasing the
rate at which drilling, hydraulic fracturing, workover, and
other scenarios are electrified, conducting small-scale
explorations for wind power and other construction projects,
and raising the share of green power supply—all of which
have not yet been implemented on a large scale.

In terms of heating supply. oilfields such as Changging,
Xinjiang, and Daging have embarked on relevant research
initiatives. Changging Oilfield has installed a linear Fresnel
solar thermal system at a particular transfer station, which is
capable of fulfilling 52.4% of the annual heat requirement [7].

Yuxin Fan
Researeh Mnatinte of (8 Production
Technilogy
PetroChene Xingiang Ohilfield Company
Karamay, Ching

prefx i@ petroching com.cn

Wet Zhong
Polytechnic Instdtue
Zhefiang University

Hangzhou, China
Wehongimeiu. edu.cn

Xinjiang Oilfield has conducted a ploneering trial on the
coupling of high-temperature photothermal steam generation
with steam injection boilers, proposing a new energy supply
configuration for steam injection techniques in shallow heavy
oil extraction under diverse scenarios [8]. Daging Oilfield has
initiated a photothermal replacement project at a specific hot
water station, which, upon completion, is projected to reduce
gas consumption by 82% and achieve a photothermal
replacement rate of 56%. The photothermal heating
temperature range corresponds to the heat demand of the
oilfields; however, the substantial discrepancy in heat load
between winter and summer poses challenges for seasonal
heat storage, and the economic viability is compromised
following the installation of large-capacity heat storage
systems. Additionally, some oilfields have employed air-
source heat pump installations, which exhibit a low coefficient
of performance {COP) during winter, making it challenging to
meet heating demands and necessitating the coupling of
various heating methods.

To delineate the critical energy consumption segments
within the oilfield, it is necessary to design a multi-energy
complementary system that aligns with the technical
requirements of the oilfield operations. It is required to use
simulation software such as Aspen Plus to cammy out system
energy consumption  analysis  and calculation, Some
researchers in the field of petrochemicals utilize Aspen Plus
software to conduct related studies. Aspen Plus was utilized
by Liu et al. [9] to model the methanol manufacturing
processes of direct CO: hydrogenation, coal gasification, and
natural gas reforming. An Aspen calculation model for CO.
absorption by high gravity NaOH lye was built by Jing et al.
[10]. who also looked at the effects of other influencing
parameters on the rate of CO: removal. Li et al. [11] used
Aspen Plus software to calculate the values of CH4, CO:
conversion rate, n(H2)n{CO), carbon deposit, and reactor
heat load for 1331 distinct feed ratios in order to evaluate the
thermodynamic process of methane triple reforming. Huang
et al. [12] used ethylene glvcol as the solvent to simulate the
batch extractive distillation process of isopropyl ether-
isopropanol-water ternary azeotrope based on the UNIFAC
maodel using the Batch Frac module in Aspen Plus chemical
simulation software. Gong et al. [13] used Aspen Plus to
maodel and simulate the integrated heat treatment process for
oil sludge. The simulation of the oilfield production process
through Aspen Plus can guide the construction of new energy.

070-8-2503- 408G LIS BA00SBODRSd ZEGang University. Downloaded @l 05,2025 at 18:35:48 UTC from IEEE Xplore, Restrictions applhy.
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ABSTRACT: [Objectives] In the context of “dual carbon™
goals (carbon peak and carbon neutrality), promoting
large-scale application of geothermal energy in zero-carbon
regional energy systems represents a critical pathway for
energy transition. This study systematically reviews the
resecarch  progress in
technologies of geothermal energy, aiming to reveal its

development  and  utilization
critical role in multi-energy complementary systems and to
provide theoretical support and technical pathways for
building efficient and stable zero-carbon energy systems.
[Methods] This study examines the current research status
of heat extraction technologies of direct geothermal energy,
ground source heat pump systems, and power generation
technologies, and analyzes their existing challenges. It
integrated energy systems that  couple
geothermal energy with carbon capture, utilization and
storage (CCUS), solar energy, biomass energy, and
hydrogen energy. Additionally, the study evaluates the
architecture of zero-carbon industrial parks and compiles

summarizes





