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Optimal Design Method for Metering-protection-integrated Current Transformer Based on
Double-core and Magnetic Field Sensors

LIU Zhaojie', ZHAO Yingying', CHEN Bochao’, TIAN Cuihua’, ZHANG Zhexuan®
(1. State Grid Shanghai Municipal Electric Power Company, Shanghai 200540, China; 2. State Key Laboratory of Power Grid
Environmental Protection, School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: The metering-protection-integrated current transformer(MPICT) based on double-core and magnetic field
sensor, compared to traditional current transformers, exhibits strong anti-saturation capability and, at the same time,
can be used for metering both steady -state currents and short-circuit currents. However, the optimal design of the
structural parameters of this current transformer requires further research. First, the basic structure and the working
principle of the MPICT are introduced, the equivalent circuit model of the MPICT is established, and the calculation
formula of the metering error for the MPICT is summarized. Then,a 3 D FEM simulation model is set up based on
field circuti coupling, and the influence of structural parameters on the steady and transient measurement characteris-
tics of the MPICT is analyzed in combination with the metering error calcualtion formula and the optimal design flow
of the MPICT is sumarrized further. Finally,a 100 A/1 A MPICT prototype and its signal processing circuit are fabri-
cated in accordance with the optimal strcuture parameters, and a series of stadey and transient measurement charac-
teristic verification experiments are carried out. The experimental results indicate that the MPICT can not only meet
the accuracy requirements of class 0.2S for metering current transformers , but also satisfy the transient error limits for
protective current transformers , as well as possess potential for application in power grid.

Key words: current transformer for metering; current transformer for protection; saturation; double-core; magnetic
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Table 1 Parameters of the simulation
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Fig. 13 Steady-state characteristics experimental results
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