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Sensitivity Analysis of Factors Affecting the Induction Time
of CO, Hydrate in Flow System
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Abstract: Hydrate induction period is one of the critical parameters to characterize the formation
process of hydrate. Hydrate formation experiments of flow system were conducted with CO, and water

in a high-pressure visual hydrate loop. This study explored the effects of the initial pressure, liquid
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loading and system flow rate on the induction period, and calculated the sensitivity of each influencing
factor through multi-factor analysis. The results indicated that: @ The induction period of CO, hy-
drate decreased with the increase of the initial pressure. Under the experimental system of 9 L liquid
loading and 30 Hz pump speed, the induction time corresponding to the initial pressure of 2. 5 MPa
and 2. 8 MPa was 27. 2 min and 23. 6 min, respectively. While the initial pressure was 3 MPa, the in-
duction period was only 17.4 min, which decreased 13.24% and 26.27%. The induction period
showed the same changing trend in 7 L, 30 Hz and 8 L, 30 Hz experimental conditions. High initial
pressure could significantly reduce the induction time of CO, hydrate formation. @ The induction time
firstly decreased and then increased with the increase of pipeline liquid loading. @ Under the experi-
mental conditions of initial pressure of 2. 8 MPa and liquid loading of 7 L, the induction time corre-
sponding to mass flow of 20, 25 and 28 kg/min was 25, 22.5 and 18. 4 min. respectively. Therefore,
the induction time decreased with the increase of flow rate. @ The standard regression analysis of dif-
ferent influencing factors indicated that the experimental flow rate played a dominant role in the induc-
tion period of CO, hydrate in pure water system, followed by the initial pressure and the liquid load-
ing. This study can provide some implications for the prevention and control of hydrate and the safe
operation of oil and gas pipelines.
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