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Development of a novel one-time shut-in test valve

MAO Jun
SINOPEC Research Institute of Petroleum Engineering Co. ,Ltd, Betjing 102206, China

Abstract: Application of the processes such as “five valves + one packer” formation testing that have been gradually developed in
China for ultra-deep, high-temperature, and high-pressure wells is possibly risky for substandard test data collection due to insufficient
downward pressure bearing capacity. By analyzing the risk factors associated with the RDS structure, a ball valve assisted sealing
structure was designed. The original mechanical power transmission was replaced with hydraulic piston power transmission. Additionally,
a mechanical self-locking auxiliary structure was developed to address the upward movement of the piston. Consequently, a novel
one-time shut-in test valve, capable of serving as the main test valve, was designed and developed. Laboratory tests demonstrate that
this tool, using domestically produced ball valves, could withstand temperatures and pressures up to 204 °C and 105 MPa. The
downward pressure bearing capacity of the ball valve was increased from 35 MPa to 105 MPa. This tool can replace the RDS valve, as
the ball valve’ s downward pressure bearing capability is not limited by imported ball valves, thereby reducing tool costs. By integrating
with other testing tools, it mitigates the potential risks of current testing techniques, which provides technical assurance for ultra-deep
well testing.
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piston; rupture disk
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Fig.3 Self-locking auxiliary mechanical
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