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Energy Consumption Analysis and Optimization of Thermal Desorption

Engineering Experiment for Qil Drilling Cuttings
Wang Maoren' Jia Yue* Li Huimin® Ren Wen’ Zhang Mingdong® Shi Hanfeng'
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2. Xinjiang Oil field Company Engineering Technology Research Institute ;
3. CNPC Research Institute of Safety & Environment Technology)

ABSTRACT Thermal desorption technology is encouraged for the resource disposal of oil drilling
cuttings. In order to solve the relatively high energy consumption during its engineering application, a two-
stage screw propulsion indirect thermal desorption engineering experimental platform was used. According to
the assume that the heat generated by the combustion of natural gas was equal to the sum heat consumed by
each link of the thermal desorption unit, the balance calculation and energy consumption analysis were carried
out. Based on the response surface method, four factors and two objectives in the thermal desorption process
of oil drilling cuttings were optimized and verified. The results showed that the sum heat absorbed by the
evaporation of water and the residual heat of the residue accounted for about 2/3 of the total heat
consumption. When the water content and oil content in the oil drilling cuttings increase by 1%, the natural
gas consumption will increase by 2. 53 Nm® and 1. 81 Nm”’ respectively. By optimizing the experiment method,
the total energy consumption of the experimental device could be reduced from 6.01% to 13.16% . In
summary, the methods such as reducing the water content or oil content of oil drilling cuttings and optimizing
operating parameters could significantly reduce the energy consumption of the thermal desorption unit. The
heat balance calculation and thermal desorption parameter optimization method can provide a reference for
energy saving and consumption reduction in the industrial thermal desorption of oil drilling cuttings.
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