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Fig.1 Connection mode and sub-module topology
of multifunctional modular DC FCL
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Fig.2 Typical configuration of DC FCL
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Fig.3 Operation modes of multifunctional
moudular DC FCL
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energy discharge mode
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Table 1 Typical fault conditions of AC-DC hybrid grid
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Fig.7 The operation situation of
system under condition 1
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Fig.9 The operation situation of
system under condition 3
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Topology and control strategy of a multifunctional modular DC fault current limiter
ZHANG Liang', LI Dandong', SHI Mingming”, GE Xuefeng®, YUAN Yubo®

(1. School of Electrical Engineering, Nanjing Institute of Technology , Nanjing 211167, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China)

Abstract; DC fault current limiter (FCL) is a key device for suppressing DC short-circuit fault currents,which is important in

AC/DC hybrid grid. In this paper,topology of a multifunctional modular DC FCL is proposed, which consists of multiple series-

connected power electronic modules. On the basis of analyzing its working mechanism, three functions of fault current limit,

energy release and DC grid voltage support are realized. The operation mechanism of the multifunctional modular DC FCL is

analyzed in detail. A typical configuration scheme is presented for its application in AC-DC hybrid grid. The design of control

strategy is completed for the three functional corresponding operation modes. In order to verify the effectiveness of the topology

and control strategy, a multi-case simulation model is constructed in Matlab/Simulink. The simulation results show that the

proposed modular DC FCL topology and control strategy satisfy the requirements for fault current limiting applications under

various fault conditions in AC/DC hybrid grid.

Keywords : AC/DC hybrid grid; DC fault;fault current limiter ( FCL) ;modularization ;energy release ; multifunctional

(438 7 )



