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Assuming that intermittent renewable generation is sinusoidal line current
based on root-mean-square (RMS), this study evaluates the conductor temperature of a single-core
XLPE underground cable. To analyze the increase in the temperature of the cable, the multistage
Cauer-type thermal equivalent circuit model for XLPE cables consisting of several parts of thermal
resistance and thermal capacitance is applied for representing the heat transfer more precisely from

the central conductor to the outer protective sheath. Moreover, this study evaluates the
temperature dependency of the effective AC conductor resistance of power cables for dynamic line
ratings. Through the numerical simulations, although the line current changes as the step increases,
there is still _a 60-min time margin to reach the conductor temperature limit. From the viewpoint of
transmission-line congestion relief, this is a significant advantage of the dynamic line ratings of
underground cable systems.
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