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Design of Current Transformer Core Structure for Hybrid
Current-limiting Fuse Trigger Device

LI Feng, GUAN Tao, SUN Zhongpeng
(Naval Research Institute, Beijing 100161, China)

Abstract: Aimed at the problem that the failure of electronic components or power off in the current control unit of
a short-circuit current protection device will lead to a protection failure, a passive electromagnetic current transformer is
proposed. The working principle for the trigger device is analyzed, and the maximum magnetic flux of iron core within
the effective working range of the transformer is determined according to the magnetization curve of the core material.
Considering that the magnetic flux in the iron core is easily saturated at a large current, simulations are performed to
analyze the influence of air gap distribution on magnetic flux intensity in the transformer. An electromagnetic current
transformer core structure is designed, which can still effectively work at the 15 kA short-circuit current peak. The 3D
transient electromagnetic simulations show that when the short-current rising rate is 20 A/pus and the number of turns in
the secondary winding is 30, the output voltage from the secondary winding is not less than 14 V. Finally, an
engineering prototype of hybrid current-limiting fuse with a passive electromagnetic current transformer as its trigger
device was made, and a short-circuit current detection test was carried out. The experimental results basically agreed
with simulations, indicating the accuracy and validity of the design of iron core.

Keywords: Current transformer; trigger device; fault current; air-gap core structure; hybrid current-limiting fuse
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Fig. 2 Magnetization curve of silicon steel sheet
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Fig. 3 Schematic of transformer model
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Y with the change of length
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Fig. 5 Distribution of magnetic flux density with

different distributions of air gap
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Tab. 2 Distribution of air gap in transformer
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Fig.6 Distribution of magnetic flux density in

transformer with different schemes
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Fig. 10 Engineering prototype and experimental platform
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Fig. 11 Comparison between simulation and

experimental results at short-circuit current
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