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Calculation of Thyristor Junction Temperature for Valve Module Considering Branch
Length Difference in Parallel Cooling Water Circuit Structure
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(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Grid Henan Electric
Power Research Institute, Zhengzhou 450052, China)

Abstract: Junction temperature is a critical factor affecting the long-term operational reliability of thyristors , and
its rapid and accurate calculation is essential for assessing such reliability. Therefore, in this paper the relation-
ship between thermal resistance from the thyristor junction to coolant and water flow rate is analyzed based on the
parallel cooling circuit structure of thyristor converter valves , and a junction temperature calculation method for thy-
ristors at all levels of valve assemblies that accounts for branch length variations in parallel cooling circuits is pro-
posed. First, the relationship between thermal resistance from thyristor to coolant and cooling water flow rate is ob-
tained through structural analysis of thyristors and heat sinks. Then, considering the parallel cooling water circuit
structure , water flow distribution across different valve assembly levels is analyzed. Moreover, an iterative junction
temperature calculation model is developed in combination with thermal resistance and flow characteristics. Finally,
the junction temperature calculation is validated using data from an actual converter station , and the accuracy of the
proposed method is verified through both equivalent circuit simulation and finite-element simulation.

Key words: thyristor; parallel water circuit; thermal resistance; junction temperature calculation
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Fig. 1 Thyristor structure diagram
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Fig.7 Valve module cooling water circuit diagram
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Table 1 Converter station operation data
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