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Quantitative prediction of hydrate formation and deposition in
shut-in tubing for deepwater gas wells
TONG Shi-kun', WANG Zhi-yuan"'*, ZHANG Wei-guo’,ZHANG Jian-bo', PAN Shao-wei', FU
Wei-gi',SUN Bao-jiang'*
(1. Offshore Petroleum Engineering Research Center, School of Petroleum Engineering, China University of

Petroleum (East China), Qingdao 266580,*corresponding author Email:wangzy1209@126.com; 2.Key

Laboratory of Unconventional Oil & Gas Development (China University of Petroleum (East China)),
Ministry of Education, Qingdao 266580, P. R. China; 3.Technical Center of Deepwater Engineering,
Shenzhen Branch Comnpany, CNOOC,Shenzhen, Guangdong, 518067, China; )

Abstract: Typhoons frequently occur in the deepwater of South China Sea in summer, which will
affect the normal testing and production operations. The fluid in the tubing is static for a long
time after the shut-in during the period of typhoon avoidance, and the low temperature and high
pressure near the mud line sharply increases the risk of hydrate formation and decomposition.
According to the heat transfer characteristics of the fluid in the well after the shut-in, it is divided
into two stages: radial unsteady state and radial steady state. Based on the water molecules
diffusion and mass transfer theory and condensation mechanism, hydrate formation and
deposition quantitative prediction model in tubing is established after shut-in, while considering

the hydrate formation and deposition mechanism in tubing and analyzing the rate of hydrate
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formation and deposition when free water is abundant and shut-in. Taking the deepwater gas well
in the Qingdongnan Basin of the South China Sea, the hydrate formation and deposition rate after
shut-in are quantitatively predicted. The result suggest that the thickest part of the hydrate deposit
in the deepwater gas well is located near 0~200m below the mud line and the main influencing
factor is the shut-in time and the water content of the well, and obtains the prediction diagram of
hydrate formation in shut-in operation. The model established in this paper can meet the
quantitative prediction requirements of hydrate formation and deposition in the tubing of deep
water gas well after shut-in, which effectively improve the hydrate prevention plan. The diagram
can help field staff to judge the thickness of hydrate formation and deposition in the tubing
during the shut-in period and guide the field work.

Key words: deepwater gas well; shut-in; water molecule diffusion; hydrate formation and

deposition
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