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Modeling of Thermal Resistance of Thyristor Converter Valve
Considering Water-cooling Circuit

JIANG Zhangwei, LIAO Yanming, FU Xiaotao, ZHANG Zhiyong, LANG Zuoyun
(Ultra High Voltage DC Center, State Grid Sichuan Electric Power Company, Chengdu 610000, China)

Abstract: The thermal resistance model of a thyristor converter valve considering its water-cooling circuit is estab-
lished by combining the mechanism of a thyristor connected in series with the water-cooling circuit, which can calculate
the water temperature at the inlet of each heat sink, as well as the junction temperature of each thyristor accordingly.
This model is used to calculate the thermal resistance of each component in the converter valve in an example, and a
steady-state thermal resistance model is built to calculate the junction temperature of the thyristor. Calculation results

show that the maximum calculation error of thyristor junction temperature can reach 10.81% when considering the differ-

ence of coolant temperature in the water-cooling circuit.
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Fig. 1 Thyristor packaging structure
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Fig. 2 Steady-state thermal resistance network of

thyristor converter valve
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Fig. 4 Converter valve and its water-cooling circuit
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Fig. 5 Thermal resistance model of converter valve and its water-cooling circuit
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