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Study on erosion-wear characteristics of adjustable choke valves for ultra-high pressure
natural gas

MOU Xingjie, MOU Xiaoqing, REN Junsong, ZHAO Wenwen
Downhole Operation Company ,Xi’ nan Oilfield Service Corporation,SINOPEC, Deyang, Sichuan 618000, China

Abstract: To enhance the safety and throttling efficiency during liquid unloading and production testing of ultra-high pressure gas
wells, adjustable choke valves are employed in the surface process, achieving stepless throttling by adjusting the overlapping area of two
half-moon-shaped flow channels. Taking an adjustable choke valve with an equivalent diameter of 3 to 20 mm as an example—under
operating conditions of 140 MPa pressure, a natural gas flow rate of 2~200x10* m’/d or a liquid flow rate of 50~500 m’/d, utilizing
80-mesh sand with a sand ratio of 0.5% to 4. 0%—an erosion simulation model was established based on erosion-wear theory and
COMSOL Multiphysics software. This model investigates the motion trajectories of solid particles and the erosion-wear characteristics
within the surface adjustable choke valve of ultra-high pressure gas wells under various operating conditions. The results indicate that,
under gas conditions, the most severe erosion area of the adjustable choke valve is located on the inner wall of the valve body within the
plug chamber. The erosion rate exhibits an approximately exponential growth with an increase in flow rate, a linear growth with an
increase in sand ratio, and an exponential decrease with an increase in equivalent diameter. Under liquid conditions, for adjustable
choke valves with equivalent diameters of 10 mm and 20 mm, the most severe erosion areas are located at the diameter reduction section
of the double half-moon flow channel and the inlet, respectively. Similarly, the erosion rate grows exponentially with an increase in flow
rate, linearly with an increase in sand ratio, and decreases as the equivalent diameter increases. These research findings clarify the key
control parameters, high-risk operating conditions, and high-risk areas for erosion-wear during the operation of adjustable choke valves,
thereby significantly enhancing the safety of surface throttling in ultra-high pressure natural gas wells.

Keywords: ultra-high pressure; adjustable choke valve; wear mechanism; flow field analysis; erosion rate; high-risk operating

condition; high-risk area
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Table 1 Internal flow channel structural parameters
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Table 2 Operating condition parameters for erosion
calculation of adjustable choke valve
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Fig.2 Gas erosion flow field diagram of adjustable
choke valve
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