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Tab. 1 Normal operation condition of a pipeline
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Fig. 1 Simplified pipeline model
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Tab.2 Maximum corrosion rate of pipeline at different

inlet temperatures
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Fig. 2 Corrosion rate distribution of gas gathering pipeline under different inlet temperatures
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Fig. 3 Corrosion rate distribution of pipeline under different outlet pressures
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Tab.3 Maximum corrosion rate of pipeline under different

outlet pressures
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Tab. 4 Maximum corrosion rate of pipeline under

different inlet flow
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Fig. 4 Corrosion rate distribution of pipeline under different inlet flow
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Fig. 5 Distribution of pipeline corrosion rate under different slope angles
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Tab.5 Maximum corrosion rate of pipeline under different

slope angles
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Fig. 6 Change sensitivity of various influencing factors on miximum corrosion rate
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Simulation of CO, Corrosion Distribution in a Gas Gathering Pipeline under

Harsh Service Conditions

LI Lei' s ZHU Enxiong”, FENG Jingsong”, LI Guangshan', LUO Jinheng'
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Tubular Goods Research Institute, CNPC, Xi'an 710077, China;
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Abstract: Based on multiphase flow numerical simulation and the De Waard95 CO, corrosion model, the variation of CO,

corrosion rate along pipelines under temperature ranges of 70—90 °C, pressure ranges of 15—18 MPa, transmission capacities

of 35—50 kg/s, and inclination angles of 15°—60 ° was examined in order to shed light on the distribution and effects of CO,

corrosion along pipelines under harsh operating conditions, such as high temperature, high pressure, and large transmission

capacity. The findings indicate that the corrosion rate was the highest on the downhill portion of the pipeline and that the

inflection point of corrosion rate along the pipeline corresponded with the inflection point of elevation change. The maximum

corrosion rate was most sensitive to changes in medium temperature, followed by operating pressure; corrosion control should

concentrate on medium temperature, operating pressure, and downhill sections. Temperature, pressure, flow rate, and

pipeline inclination had no effect on the distribution of corrosion rate.

Key words: gas gathering pipeline; harsh service condition; CO, corrosion; simulation analysis
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