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Performance analysis and test on sealing structure of repair clamp for subsea pipeline

ZHAO Zhangfan, SHI Xiang, HUA Yilong

(Engineering College, Ocean University of China, Qingdao 266100, China)

Abstract: The sealing pressure is the key performance of hot tap repair clamp. The overall structure and sealing principle of a API
12-inch repair clamp prototype are introduced. In the study, the contact pressure criterion was selected as the sealing evaluation
criterion for the clamp. The two-dimensional axisymmetric FE models of the clamp sealing structure were established by using ANSYS
Workbench software. And the contact pressures of the weak part in the closed loop of sealing structure under different compression
amounts of the sealing ring were analyzed. Then the compression amounts of the sealing ring and the sealing pressures of the clamp
prototype were tested. And the sealing pressures were compared with the contact pressures calculated by the FE method. The analysis
results show that the contact pressure of the weakest part of clamp sealing structure increases with the increase of the compression
amount of the circumferential sealing ring, and the middle contact part mainly plays the role of sealing. The weakest position by the
theoretical analysis of the clamp sealing structure was verified by the tests. And it was found that the sealing pressure of the test was
similar to the calculated contact pressure under the same compression amount of the sealing ring, and the change trends of the two were
basically the same. The analysis ideas and test methods introduced can provide an important reference for the design of clamp sealing
structure.
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Fig. 1  Structural drawing of repair clamp prototype
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Fig. 2 Diagram of medium leakage direction
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Fig. 3  Structural dimensions of seals
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Fig.4 Finite element model of contact part of seals
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Tab.1 Mechanical parameters of component materials
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Fig. 5 Contact pressure cloud diagram of sealing surface at contact
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Fig. 7 Test principle of sealing performance of clamp
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Tab. 2 Instrument and equipment for testing the sealing performance of clamp
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Fig. 8 The locking and sealing process of the clamp model
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Fig. 9  Process to test clamp seal pressure by pressure test pump
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Fig. 10 Principle for measuring the compression amount of circumferential sealing ring
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Tab.3 Clamp sealing pressures under different circumferential sealing ring compressions

Dﬁlﬁfﬁﬁ”ﬁ’f 1, ¥t A 1, ¥t L ikt dmm B EJI/MPa
30 22.75 46.68 14.05 4.02 3.6
40 22.75 46.68 13.26 4.81 6.1
50 22.75 46.68 12.73 5.34 9.4

60 22.75 46.68 12.39 5.68 11.1
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Fig. 11 Relationship between sealing ring compression and Fig. 12 Teak marks at seal’s contact

sealing pressure/contact pressure
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