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Research on Ultra-high Pressure Quick
Disconnector of Fracturing Ship

Li Zengliang Zhou Shaowei Xiao Yin Xiao Tong Zheng Jie
( College of Mechanical and Electronic Engineering China University of Petroleum ( Huadong) )

Abstract: In order to solve foreign monopoly in the ultra-high pressure quick disconnector of offshore fractu—
ring ship a new ultra-high pressure quick disconnector is designed. The structure and working principle of the
quick connector are elaborated and the overall operation plan is developed for the device. Main components of the
device ( female joint male joint and hydraulic actuator) are designed. A finite element analysis is conducted on
major stressed components of the quick connector ( stopper plug body and valve element) . Analysis results show
that the stress of stopper plug body and valve element is lower than respective allowable stress so these three
components are safe in the compressive state; the device can achieve automatic and quick disconnection of pipelines
and close pipelines under ultra-high pressure; in case of emergency it can disconnect fracturing manifolds by
means of network control system and prevent overflow of high—pressure liquids to guarantee quick evacuation of the
fracturing ship.
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Fig. 1 Structure diagram of quick connector
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Fig. 2 Operating principle of quick connector
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Fig. 3 Schematic diagram of hydraulic actuator and related parts 3
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/
/MPa (kg*m™) /GPa
42CrMo 950 0. 279 7 850 212
60Si2Mn 1 200 0. 280 7 820 206
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Fig. 4 Schematic

diagram of female joint
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Fig. 9 Relation between contact stress and
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Fig. 6  Finite element model of stopper
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Fig. 7 Nephogram of equivalent stress for stopper 10
Fig. 10  Finite element model of valve element
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Fig. 11  Nephogram of equivalent stress for valve element 2 .
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Fig. 12 Deformation nephogram of valve element 7 .
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Fig. 13 Nephogram of contact stress for valve element : 1962 2008
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