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An Optimization Approach for Reducing Loop Stray Inductance in Double Pulse Test

Platform of IGCT Using PSO Algorithm

PENG Zhaowei!, HUANG Shiyang’, KANG Zizhang®, LI Yamei', XU Dangguo!, HAO Zhen!, SU Yanfei
(1. Electric Power Research Institute of State Grid Jibei Electric Power Company Limited, Beijing 100045, China; 2. School
of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
Abstract: The double pulse test is one of the important characterization tests for integrated gate-commutated thyristor (IGCT) and is
commonly used to analyze and evaluate the device’s dynamic performance. However, the stray inductance of the loop in double pulse
test generates an induced voltage when the IGCT is turned off, which together with the bus voltage results in an overvoltage on IGCT.
Excessive stray inductance can lead to errors in the dynamic characteristic measurement, or even damage the device.To address this
issue, this paper proposes a novel approach to reduce the loop stray inductance and optimize the IGCT double pulse test platform using
particle swarm optimization (PSO) algorithm. First, the three-dimensional models of components in the double pulse test loop are
developed, including the IGCT fixture, the diode fixture and the clamp capacitor. Their spatial configuration is parameterized for
representation. The optimization range for spatial configuration parameters is defined, considering the constraints imposed by connection
sequence and insulation spacing. Then, the PSO algorithm is employed to find the optimal spatial configuration of platform with the
minimum value of stray inductance. Finally, the circuit simulation verifies that the proposed optimization approach can effectively
suppress the overvoltage amplitude when the IGCT is turned off. The physical double pulse test platform is constructed based on the
optimized spatial configuration, and the experiments are conducted. Comparing the experimental results and simulation results, it can be
observed that the discrepancy between the two remains consistently within a small range, further demonstrating the feasibility of the
proposed approach.

Key words: IGCT; double pulse test platform; stray inductance; spatial configuration; PSO algorithm
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