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ABSTRACT: Based on the control volume method, a physical
and mathematical heat transfer model is built, with the
consideration of the axial heat conduction, the high voltage line
and cable with breakage, and the temperature distribution rules
near the breakage are studied. Moreover, an inverse method,
based on the temperature measurement by the infrared
thermography, for quantitatively diagnosing the breakage ratio
of high voltage line and the cable is presented. Both the
numerical analysis and the experimental study of the
commonly used line and cable with breakage certify the
effectiveness of the quantitative methods of inspection and
breakage diagnoses for high voltage line and cable by infrared
thermography.
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Fig. 1 Cross-sectional schematic of high voltage
line with breakage
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Fig. 2 Schematic of control volume of line
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Fig. 3 Cross-sectional schematic of cable
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Fig. 4 Schematic of controling volume of cable
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Fig. 5 Temperature distribution under different current
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Fig. 7 Temperature distribution under different
heat exchange coefficient

28

22

33 34 35 36
Tman/ C

B8 ImRAK S00W/(m>C), Bk 900A FaSHER
Fig. 8 Diagnosis results under heat exchange
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Fig. 11  Diagnosis results based on temperature
distribution
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Fig. 12 Thermal image of cable breakage
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