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Life analysis of suspended submarine cable based on DAS
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Abstract: When the submarine cable lands on the offshore wind turbine, there is a submarine cable suspended in the sea water
between the horn of the pile foundation and the seabed. Under the erosion of seawater, the suspended submarine cable will shake
with a certain frequency, and when the damage value of the submarine cable reaches a certain threshold, the submarine cable will
have fatigue failure, and finally lead to the submarine cable failure. This paper presents a method for predicting the life of suspended
submarine cable. The Distributed optical fiber Acoustic wave Sensing technology (DAS) can demodulate the phase difference
caused by the external disturbance of the back—Rayleigh scattered light. Based on the phase difference, not only the equivalent stress
amplitude of the steel armor layer in the submarine cable can be converted, but also the vibration frequency of the submarine cable
can be extracted, and the life of the suspended submarine cable can be calculated by substituting the two into the life model.
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Fig. 3 Stress-life curve
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Fig. 4 Structure diagram of analysis and monitoring system
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Table 1 Submarine cable material properties
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Fig. 6 Submarine cable assembly drawing
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Fig. 7 Submarine cable simulation results
07 1 75 i 2 AT o A o ke ek D
IgN, = a - mlgo, (16)
Forp, N, BRI AE PR U, IV 55 7 i (B
B RE) 5 o FAFRON T RAE, B o, (AL
MPa) ; a.m HFEHISEL, i3k 2 45t
R2 RBEWNLEN-FHHESH

Table 2 Stress—life curve parameters of armored steel wire
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Fig. 8 Armored steel wire — fiber equivalent stress amplitude
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Table 3 Equivalent stress amplitude of armored steel wire
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