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Fig. 1 Schemetic diagram of magnetic compression solid-state pulse power based on RSD
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Fig. 3 Variation of g within 0<<Cx Fig.4 Equivalent circuit for coil (lumped parameters model)
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Table 1 Parameters of Rogowski coil

N r,/mm 7/mm high size/mm pin size/mm »/Q L/pH M/nH C/pF Zy/Q w,/(10° rad « s7') f./MHz

100 100 80 15 0.5X0.5 0.76 13.4 134 156 927 69. 2 17.3
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Fig. 8 Current waveforms of compound integration transducer
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Rogowski coil transducer for magnetic compression
solid-state pulse power based on Reverse Switched-on dynistor

Wang Deyu, Wang Baocheng, Wu Weiyang
(Key Laboratory of Power Electronics for Energy Conservation and Motor Drive of Hebei Province ,

Yanshan University , Qinhuangdao 066004, China)

Abstract: In this paper, high frequency behavior of a Rogowski coil is analyzed. Considering the model of the coil frequency
response, the damping ratio based on termination resistor can be used to divide the coil frequency band into three bands: derivation
band, proportion band and resonance band. Corresponding outside integrator circuits are built according to characteristics of each
band. A novel compound integrator circuit consisted of self-integration, passive RC integration and active RC integration is pres-
ented. The compound integrator improves the measurement upper bandwidth limit of transducer to the coil’s natural {frequency. A
transducer using a printing circuit board(PCB) coil of 100 turns is constructed with designed frequency of 10 Hz~17 MHz and
sensitivity of 1 mV/A. The transducer is developed to measure magnetic comperession current, reverse switched-on dynistor
(RSD) switching current and serial-resanont charger current. Experiment waveforms verify that the transducer operates with both
about 30 A/50 Hz grid current and 1 kA RSD switching current of 1 kA/pus.

Key words: magnetic compression solid-state pulse generator; Reverse Switched-on Dynistor; Rogowski coil transducer;

compound integrator; damping ratio; measuring bandwidth





