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Fig.1 Calculation flowchart of conductor ampacity based on

L—

equivalent heat transfer steady-state model
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Fig.2 Diagram of trial-produced equivalent heat transfer device
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Tab.1 Material parameters of equivalent heat transfer device
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Fig.3 Temperature distribution of aluminum ball
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Fig.4 Ampacity calculation results of trial-produced

equivalent heat transfer device
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Fig.5 Ampacity calculation relative error of trial-produced

equivalent heat transfer device
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Fig.6  Correlation between Nusselt number

and Reynolds number
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Tab.2  Analysis table of least squares fitting results
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Fig.7 Schematic diagram of experimental platform
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for flow in pipes, past flat plates, single cylinders, single

spheres, and for flow in packed beds and tube bundles

Error analysis and improvement method of equivalent heat transfer
steady-state model for dynamic thermal rating of overhead conductors

LUO Shu-jian', WANG Rui', HUANG Zhen', YU Xin', LIU Zhao®, PENG Rui-dong”,
GUO De-ming’, LIU Gang’
(1. Guangdong Key Laboratory of Electric Power Equipment Reliability, Electric Power Research
Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China;2.School of Electric
Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: With the continuous development of power demand, the dynamic thermal rating technology to maximize
the transmission capacity of existing transmission lines is becoming more and more important. The equivalent heat
transfer steady-state model for dynamic thermal rating of overhead transmission lines has the advantage that neither
the wind speed nor the state of the conductors needs to be measured. However, in practical applications, there is a
difference between the prototype aluminum ball device and the ideal single aluminum ball in the model, which inev-
itably causes the change of thermal behavior of the ground aluminum ball. This article bases on the given equivalent
heat transfer steady-state theoretical model, firstly, the finite element simulation method is used to analyze the mod-
el bias in the case of the trial-produced aluminum ball device. Then based on the theoretical calculation formula of
aluminum ball thermal convection, the corresponding model improvement method is proposed. Finally, by building
a wind tunnel experiment platform to simulate the operation of the trial-produced aluminum ball device and combi-
ning the results of the IEEE standard to verify the improved equivalent heat transfer steady-state model, the relative
error does not exceed 6%. Therefore, the improved equivalent heat transfer steady-state model proposed can accu-
rately evaluate the current carrying capacity of overhead transmission lines in practical engineering applications.

Key words: dynamic thermal rating; error analysis; improvement method ; overhead transmission lines; equivalent

heat transfer steady-state model



