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Fig.1 Fast-saturation current transformer structure diagram
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Fig.2 Fast-saturation current transformer equivalent

circuit diagram
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Fig.3 Schematic diagram of output voltage and core

magnetic density waveform
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Tab.1 Fast-saturation current transformer model parameters
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Fig.4 Core unsaturation state time ¢, under different /,
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Fig.5 Fast-saturation current transformer simulation model
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Tab.2 Secondary current simulation data
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Fig.6 Fast-saturation current transformer simulation results
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Fig.7  Output power and core saturation as function

of load resistance
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Fig.8 Fast-saturation current transformer energy

harvesting experiment
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Tab.3  Theoretical and experimental results statistics
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Fig.9  Short-circuit transient experiment
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Power analysis and design method of fast-saturation current transformer

SHI Kai-meng, ZONG Ming
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Fast-saturation current transformer energy extraction is the main method to solve the power supply prob-
lem of intelligent circuit breaker under the condition of short circuit and voltage loss in power grid. This paper ana-
lyzes and studies the working characteristics and saturation mechanism of fast-saturation current transformer, and
establishes the equivalent circuit model of current transformer energy extraction. The concept of current transformer
iron core saturation is proposed, and the relationship between current transformer output power and iron core satura-
tion is deeply studied. Through simulation research, the correctness of theoretical deduction is verified. On this ba-
sis, the design steps of the fast-saturation current transformer are put forward, including the selection of iron core
working saturation, the effective magnetic conduction cross-sectional area of the iron core and the design method of
secondary winding turns. The energy extraction circuit of fast-saturation current transformer is built, and the feasi-
bility of the design method is verified by experiments.

Key words: fast-saturation current transformer; current transformer energy harvesting; core saturation; intelligent

circuit breaker



