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This paper investigates the optimal design of a solid-state fault current limiter
(SSFCL) for controlling short-circuit currents in industrial power networks. The
rapid increase of fault currents in power networks, due to the development of
distributed generation sources and the growth of load demand, can cause severe
damage to equipment. Therefore, the use of SSFCLs, which have a negligible
impact under normal conditions and provide rapid limiting action during faults,
has become increasingly important. In this study, a proposed topology based on
the use of semiconductor switches (IGBT/SGTO) along with an intelligent
control unit has been designed and simulated. Simulations were performed
using PSCAD/EMTDC software under various scenarios (connection to the
bus, after the transformer, and the presence of distributed generation sources),
and the results demonstrate a significant improvement in network stability and
a reduction in energy losses. The findings of this study can serve as a basis for
improving protection systems in refineries and other energy industries.
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