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Dual-Pulse Testing Model of Parallel Power Devices Based on
Electromagnetic Mutual Inductance
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ZHANG Leiqi’, WU Qiliang’
(1. Beijing Sifang Jibao Engineering Technology Co. ,Ltd. , Beijing 100085, China; 2. Electric Power Research Institute of
State Grid Zhejiang Electric Power Co. , Ltd. , Hangzhou 310014, China)

Abstract: To reduce the impact of insufficient dual-pulse testing caused by uneven current sharing among parallel power devices, a
study is conducted on the dual-pulse testing method for parallel power devices. Taking IGBT as an example, the principle of double-
pulse testing is investigated, and a theoretical model for the uneven current sharing degree of parallel power devices under modified
current loop paths is established and experimentally validated. The results show that modifying the current loop path can reduce the
uneven current sharing among parallel power devices, consistent with the theoretical model. At 400 V, the uneven current sharing
degree decreases from 43 % to 3.2 %. Under 1 500 V and at 1. 2 and 1. 4 times current overloads, the uneven current sharing degree
is 2. 8 %, enabling the successful completion of dual-pulse testing for all power devices and resolving the issue of insufficient testing
due to uneven current sharing. Research results provide theoretical and experimental foundations for comprehensive dual- pulse test-
ing of multiple parallel power devices.
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Fig. 1 Principle diagram of dual-pulse testing for power devices
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Fig.2 Equivalent model of dual-parallel power devices
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Fig.3 Equivalent model of double parallel power devices

changing current circuit
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Fig. 4 Physical diagram of single-phase module of energy

storage inverter
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Fig. 5 Schematic diagram of single-phase module for energy
storage inverter
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Fig. 4 3D schematic diagram of changing current path for single-
phase module of energy storage inverter
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Tab.1 Currents before changing the circuits
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Fig.7 Comparison of current spikes between branch 1 and
branch 4
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Tab.2 Currents after changing the circuit
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Fig.9 Comparison of current spikes between branch 1 and
branch 4
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