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Abstract

Based on the principle of temperature measurement of fiber Bragg grating, the online monitoring
method for power cable temperature is studied. Through ANSYS finite element simulation, the in-
ner temperature cloud diagram of the cable is obtained and the temperature rise equation of cable
core temperature and skin temperature is established. Compared with IEC-60287 standard, it is
proved that the temperature rise equation is more accurate, according to the experimental sche-
matic diagram, to select the appropriate device and build the experimental system.
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Figure 1. Sensing principle of fiber Bragg grating
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Figure 2. Power cable hot circuit model
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Table 1. Cable material parameters

F 1 BEMRESH

Rt HEF A L 4L HiFE#/Q*m AR 3 SHARBY/W/(m*°C)

R 1 2.8E-08 1 2375
AR L 2.5 05 1 0.3

| 1 3.5E-08 1 400

PVC 3 1 1 0.17

Wi 1 13.8E-08 800 221
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Table 2. Cable structure parameters
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Figure 3. Geometric model
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Figure 4. Finite element of three-core
cablemeshing
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Figure 5. Temperature cloud image of three-core
cable
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Table 3. Cable skin temperature and cable core temperature under different excitation
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HLJ/A 120 150 180 210 240
REREEIC 25.260 27.094 29.335 31.984 35.04
HREC 26.478 28.997 32.075 35.713 39.911

HLILA 270 300 360 420 450
KEREEIC 38.504 42.375 51.340 61.935 67.844
BREIC 44.669 49.986 62.300 76.853 84.970
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Figure 6. The line diagram of skin temperature and cable core temperature was
fitted
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Table 4. The results of the two formulas are compared
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Table 5. Thermal resistance coefficient modified after core temperature comparison
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HA F L 0JC 1!%,[]:??5{%}%&%{}1}:?%1& Tﬁ{?rgifﬁcﬁ 1!%,’[]:%5‘;;%3%%&
50 22.57 22.86 22.79 22.73
120 25.26 26.99 26.49 26.17
210 31.98 37.21 33.64 34.76
240 35.04 41.87 39.93 38.67
300 42.37 44.04 50.00 48.05
360 51.34 66.71 62.32 59.51
450 67.84 91.86 85.00 82.60
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Figure 7. System overall design block diagram
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Figure 8. Cable temperature monitoring interface
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Figure 9. Fiber Bragg grating temperature measurement system
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