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Effect of CO: partial pressure on the corrosion in flow and
transport lines under the erosion action .

A case study from the Xushen-6 Gas Station in the Daqing Oil Field
Cui Yue', Lan Huiqing1 , He Renyang2 , Bai Xiaoxu', Huang Hui’

(1.School of Mechanical , Electronic and Control Engineering s Beijing Jiaotong University , Beijing 100044 ,
China; 2 .China Special Equipment Inspection and Research Institute , Beijing 100013, China)
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Abstract ; The content of CO: and water is rather high in the gathering and transportation lines in some oil and gas fields . Moreover , the operat-
ing pressure needs to be enhanced at the gathering and transmission stations to improve the flow rate in the lines . This leads to the increasingly
serious result of the COz dominated corrosion in the lines . Therefore, to master the changing law of CO2 dominated corrosion induced by flow
field is of great significance to corrosion prevention & control and regular inspection . In view of this, a case study was made of a pipeline at the
Xushen-6 Gas Station in the Daqing Oil Field . First , based on the Norsok corrosion model , the effect of COz partial pressure was predicted on the
corrosion rate at the inner side wall of this pipeline . Then , the computational fluid dynamics (CFD) module was used to analyze the flow field in
the pipeline ; and in combination with the pipe wall thickness , it is disclosed that how the partial COz pressure influences the internal corrosion in
a pipeline under the erosion action . In a pipe line, erosion accelerates the partial COz corrosion distinctly in the specific parts such as tees or el-
bows with a violent change of turbulent flow , the kinetic energy of which increases to the maximum value of 75 m” /s” ; flow patterns and velocity
exacerbate the COz corrosion evenly at the inner wall of the pipe . With the CO: partial pressure increasing , the average CO: corrosion rate sharp-
ly rises in the pipe line; but when the CO:z content reaches a saturation value in a gas-water transport line, the COz corrosion will tend towards
stability and the expected CO: corrosion rate rises on the whole. During the severe CO: corrosion interval (0.02 - 0.20 MPa), the CO:z corrosion
level enlarges linearly with the increase of CO: partial pressure , subsequently , the maximum of the corrosion rate holds a value of 0.75 mm /year
and the minimum of the corrosion rate is kept at 0.62 mm /year. This study will provide a reference for predicting the life span of the key parts
of a pipeline and also help improve the efficiency of corrosion prevention & control and regular inspection of pipelines .
Key words : natural gas pipeline , COz partial pressure, corrosion , erosion, impact , flow field , computational fluid dynamics (CFD )
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