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Simulation Study on Temperature Field Distribution Characteristics of Valve Side Bushing
for UHV Converter Transformer

GAO Yuting, CHEN Huan, YU Jiawen, CUI Jie, LI Junhao
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Converter transformer is the key equipment of HVDC transmission. During its long-term operation pro-
cess, the valve side bushing of converter transformer will cause temperature rise of the bushing under the influence of
eddy current loss, and the heating is an important reason for the deterioration of performance of bushing. The valve
side bushing of converter transformer has inevitably such defects as metal particles in the process of production, in-
stallation and operation, which will cause cracks under the action of thermal stress. Studying the change in the tem-
perature field inside the bushing under defect the conditions is of great significance for improving the design process
of valve side bushing of converter transformer and enhancing its operation reliability. Based on the actual structure of
bushing of converter transformer, in this paper the simulation calculation model of temperature field distribution of
the bushing is constructed, the temperature rise of the bushing under different harmonic contents and hrmonic fre-
quencies is simulated and studied, and the change of temperature field under metal particle defects and crack defects
is analyzed by constructing a defect model of the bushing. The simulation results show that, in case of normal opera-
tion, the temperature of the epoxy resin capacitor core of the valve side bushing of the converter transformer decreas-
es gradually along the radial direction. The higher the RMS value of harmonic current, the higher the harmonic cur-
rent frequency, and the greater the maximum temperature inside the bushing . In case of increase of proportion of har-
monic current, its influence on temperature rise increases. In case of metal particles in the bushing, the temperature
gradient at the defect increases; and in case of cracks in the bushing,the temperature gradient at the defect decreases.
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Fig. 1 Simulation model of valve side bushing of

converter transformer
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Table 1 Structural parameters of the valve-side bushing

model of converter transformer

JZHUN Wt K/mm B /mm J&K/mm JZ2 5 fmm
Hut S 1555 60.0 188.4 5.0
1 965 62.0 194.7 1.0
2 894 65.6 206.0 1.8
3 823 69.2 217.3 1.8
4 752 72.8 228.6 1.8
5 682 76.4 239.9 1.8
6 612 80.0 251.2 1.8
7 542 83.6 262.5 1.8
8 473 87.2 273.8 1.8
9 404 90.8 285.1 1.8
10 335 94.4 296.4 1.8

BREAFRE R, FEHAZE 390 J/(kg - °C) ;s HL 250 T4
BRI EM AGIRAC, LI A 550 J/(kg - C); BN
Y L5 Ay R SKs, LA 0.876.
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Fig.4 Schematic diagram of defect location
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Fig. 5 Temperature profile of valve side bushing of

converter transformer
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