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Fig. 1 Winding mode and connection mode of coil
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Tab. 1 Parameters of single pancake coil
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branches flux coupling type coil
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Fig. 3 Magnetic field distribution of double-pancake coil

with flux coupling in reverse direction
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Tab.2 Parameters of double pancake coil
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in reverse direction
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Fig.7 Current and voltage curves with impulse time of 10ms
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and impulse time of 10ms
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Researches on DC instantaneous over current impulse characteristics of
flux coupling type pancake coil
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Abstract; Over the last few years, there are exciting advances in voltage sourced converter high voltage direct cur-
rent (VSC-HVDC) technology and some VSC-HVDC projects have been put in operation. However, how to solve
the DC short circuit faults is still an urgent problem of VSC-HVDC power system. The circuit breakers can not meet
the requirements of the operation time and current level so they need to cooperate with the current limiter. Resistive
superconducting current limiter (RSFCL) is a focus in the development of current limit technology, especially in
the field of AC transmission. But the traditional double-wound non-inductive coil has an inevitable defect. Due to
its special structure the flashover would occur easily during the fault in high voltage environment. That would make
the SFCL working in an uncontrolled state. So a novel coil structure is demand to meet the protection of VSC-
HVDC. In this paper the magnetic distribution of different flux-coupling connection modes of the coils has been an-
alyzed through the simulations based on single pancake coil. The high voltage DC short circuit impulse platform has
been set up and a flux coupling type pancake coil has been devised and manufactured. The impulse process of the
coil has been analyzed through simulations and experiments. The resistance and heat during the impulse have been
discussed. The results of this paper have certain guiding significance in both the design of DC RSFCL and the de-
termination of threshold value and allowance.

Key words: superconducting fault current coil; flux coupling; DC over current impulse



