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o T.JC  10%l, 20%I, 30%I,  40%I,  50%I,  60%I,  70%I,  80%I,  90%I,  100%lI,
28 1.247 1.248 1.248 1.249 1.249 1.248 1.248 1.260 1.264 1.268

24 1.247 1.248 1.249 1.250 1.250 1.249 1.249 1.260 1.264 1.268

0.002 20 1.248 1.249 1.249 1.250 1.250 1.250 1.250 1.261 1.264 1.269
16 1.249 1.249 1.250 1.251 1.251 1.250 1.250 1.261 1.265 1.268

12 1.249 1.250 1.251 1.251 1.251 1.251 1.251 1.262 1.266 1.269
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24 14.946 14.952 14.962 14.971 14.995 15.005 15.005 15.103 15.150 15.203

0.013 20 14.953 14.960 14.969 14.978 15.002 15.011 15.011 15.109 15.154 15.207
16 14.961 14.968 14.976 14.986 15.009 15.017 15.017 15.115 15.160 15.210

12 14.969 14.975 14.985 14.994 15.016 15.024 15.024 15.122 15.165 15.215

8 14.977 14.983 14.993 15.002 15.024 15.030 15.030 15.128 15.172 15.219
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used to test the friction and wear of the coating prepared before and after formula replacement. The wear
morphology of the coating was analyzed by LeicaDM750M inverted metallographic microscope. Besides, in
order to find out the whole wear trend and random fluctuation rule of coating samples, GM (1,1) and GM—
Markov model are applied to wear prediction of coating samples. The results show that the formula coating
after replacement has better antifriction performance without harmful components; with the increase of
external load, the friction coefficient of different formula coating decreases first and then increases, and
the friction coefficient is the smallest when the load is 25 N; the wear mechanism is mainly abrasive wear
and adhesive wear, and the wear resistance of the formula coating after replacement is better; The average
prediction accuracy of Grey—Markov model is 0.87% higher than that of GM (1,1). The prediction method of
Grey—Markov model is more suitable for the prediction of wear change.

Key words: d solid lubrication; MoS, coating; friction and wear; Grey—Markov model
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Real—time Prediction of Submarine Cable Insulation States Based on

Finite Element Method
BAI Zhiqiang"?, QIN Fei', ZHU Zhenpeng', ZHANG Yahao', TIAN Feng'?

( 1.School of Cable Engineering, Henan Institute of Technology, Xinxiang 453000, China;
2. Henan Key Laboratory of Cable Structure and Materials, Xinxiang 453003, China )

Abstract: The complex operating environment of undersea cables makes it easy for the insulation layer
of the cable to lose its insulation properties due to some factors such as moisture and corrosion, thereby
reducing its load capacity and even causing insulation faults. Taking 220 kV three—core cross—linked
polyethylene (XLPE) submarine cable as the research object, the temperature field simulation models of the
cable in direct burial under seabed soil conditions are firstly constructed by employing the COMSOL finite
element simulation software. Then, the law of the optical fiber temperature rise in the cable under different
insulation states with changing load current and ambient temperature are studied. Later, the relationship
function between the dielectric loss factor and the relative temperature rise and load current of the optical
fiber is established. Finally, a method for predicting the insulation state of the cable based on the relative
temperature rise of the optical fiber is proposed. The research results provide a basis for constructing a real—
time prediction system for the insulation status of submarine cables, and also provide a new method for
exploring the evolution of the insulation performance of submarine cables in operation.

Key words: temperature field; load current; fiber temperature rise; insulation property; real—time

prediction
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