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Risk evaluation methods of gas hydrate formation in the wellbore of deepwater drilling

Xu Yugiang Guan Zhichuan Xu Chuanbin Zhang Hongning Zhang Huizeng
(College of Petroleum Engineering » China University of Petroleum . Shandong Qingdao 266580, China)

Abstract: Based on phase equilibrium conditions of gas hydrate, borehole temperature-pressure field and geothermal gradient, the pre-
diction methods were established for gas hydrate formation areas in shallow strata and the shaft of deepwater drilling respectively.
Through analysis, it was indicated that the risk of gas hydrate formation in shallow strata was greater than that in the shaft of deep-
water drilling. On this basis, undercooling density was introduced to quantitatively evaluate the risk of gas hydrate formation at dif-
ferent well depths. Meanwhile, the quantitative evaluation method on the risk of gas hydrate formation in major areas was estab-
lished according to dimensionless construction parameters. It was revealed from example calculation that the risk level of gas hydrate
formation reached the maximum in the area adjacent to subsea wellhead and at the lower part of riser in deepwater drilling; the ther-
mal conductivity of drilling fluid, inlet temperature, displacement and NaCl concentration would have the most impacts on the risk of
gas hydrate formation in the shaft. Drilling design and construction could be optimized quantitatively according to the sensitive factor
of each construction parameter in combination with onsite situations, so as to reduce or avoid risks.
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Fig. 1 Gas hydrate prediction in shallow strata
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Fig.2 Gas hydrate formation area prediction in wellbore
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Fig.3 Comparisan of gas hydrate formation area with
different depth
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Fig. 4 Subcooling density-depth curve
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