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Mechanical performance analysis of test string in ultra deep water shallow gas reservoirs with
riserless system

REN Guanlong', LIU Xianyu', MENG Wenbo', PENG Wei', SUN Qiaolei’

1. CNOOC Zhanjiang Branch Company, Zhanjiang, Guangdong 524057, China
2. School of Mechanical Engineering, Yangize University, Jingzhou, Hubei 434023, China

Abstract: There are problems such as fluid-solid coupling, integrated testing interference, and difficulty in ensuring wellbore flow
safety during the testing operation of ultra deep and shallow gas reservoirs without a riser. By optimizing the heat transfer characteristics
of the seawater section of the test strings and based on the micro element stress model of the strings, a mechanical model of the test
strings in the seawater section without a riser was established. The stress and bending moment performance of different combinations of
test strings under marine environmental parameters and platform offset conditions in the operating area were analyzed. The optimized
test strings and casing wellhead combination for the ultra deep water and shallow gas reservoir without a riser system were
recommended. Through fatigue and leakage risk analysis of the test strings, it was found that there is no fatigue risk in the short cycle
of the test strings. At the design wind speed, when the platform’s roll angle amplitude is less than 17° due to the equilibrium state, it
can meet the operating standards. The research results can provide technical support for the design and engineering application of safety
testing without a riser and can achieve low-cost and rapid safety evaluation of the ultra deep water and shallow gas reservoirs.

Keywords : ultra deep water; shallow gas reservoirs; formation test; riserless system; pipe string mechanics; fatigue analysis; leakage
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Fig.1 Schematic diagram of testing string for
ultra deep water without riser
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