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Simulation analysis of failure factors for needle throttle valve in gas well
LIU Lingli', PENG Xiangiang”, CHEN Hongdi’, CHENG Xin®, MIAO Kai’
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Abstract; In a gas well, the adjustable needle valve often becomes invalid due to high pressure and high speed and sand containing, with
valve stems falling off and cracking, needle valve erosion, hydrate ice blocking and other failure phenomena. These problems affect the
safety of testing and production surface processes. This paper established a numerical model of needle throttle using Fluent numerical sim-
ulation. Through simulation calculation, the velocity, pressure, and temperature flow fields before and after throttling are obtained, and
the throttling rule of needle throttle is recognized. The potential cause of hydrate ice blocking is analyzed. It is considered that the lowest
temperature is in the second half of the conical nozzle core. After the force of the valve stem is analyzed, the main reasons for the valve
stem falling are the direct impact on the valve stem and the valve core, the lateral vibration caused by the flow before entering the throttle
section, and lateral and longitudinal vibration caused by vortex shedding on the rear cone surface of the segment. The distribution pattern
of the erosion rate of the needle valve is obtained with the calculation of the erosion discrete model. The erosion part is mainly in the mid-
dle of the needle valve core and at the seat of the valve seat. The erosion damage area calculated by simulation is in good agreement with
the actual damage area. The analysis is applicable to the study of similar flow field and erosion rate distribution.

Keywords: oil production test; needle throttle valve; erosion; hydrate; ice plug; stem; static load; vibration load; numerical simulation
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Fig.1 Cloud chart of flow field, velocity, pressure and temperature of needle type adjustable nozzle
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