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Multi-factor synergistic optimization for enhancing energy efficiency and
economy of triethylene glycol dehydration system
XIAO Zijing”" , LU Hong-tao, JI Zhe, YE Jian-wen, ZHANG Ya-xing
(Sinopec Chuanxi Natural Gas Exploration and Development Co., Ltd., Chengdu 611900, China)

Abstract: This study focuses on a triethylene glycol (TEG) dehydration system at a certain desulfurization station
with a daily processing capacity of 2.2 million cubic meters. A thermodynamic coupling model is established, which
integrating temperature , flow rate ,and pressure factors.A synergistic optimization pathway is proposed based on water dew
point constraint. Sensitivity analysis reveals the energy consumption correlation mechanism among high-pressure steam
(52%) , fuel gas (31%) , and circulation pump electricity ( 17%) , leading to the establishment of a multi-objective
optimization function. Experimental results demonstrate that through reducing TEG circulation rate from 2 200 kg/h to
2 000 kg/h , optimizing the stripping gas flow rate from 21 Nm’/h to 7 Nm’/h, and adjusting the reboiler temperature
gradient to 183°%C , the system’s specific energy consumption decreases by 17.8% (6.48x107* kWh/m’) , achieving
annual operating cost saving of RMB 225 100 while maintaining water dew point stability below —20°C. This study
provides a universal methodology for enhancing the energy efficiency of existing natural gas dehydration plants, advancing
the transformation of energy-intensive industries from “single-factor energy conservation” to “systematic efficiency
enhancement” .
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