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ABSTRACT

This research proposes the coordinated control of superconducting devices, i.e. Superconducting
Magnetic Energy Storage (SMES) and Superconducting Fault Current Limiter (SFCL) for stability
improvement of the power system integrated with renewable energy sources, i.e. wind and solar farms.
The inevitable problems of wind and solar farms are the output power fluctuation and the fault-ride
through capability. To handle both problems, the parameters of SMES such as the inductance of the
superconducting coil, the sufficient initial stored energy used for stabilization, and parameters of active
and reactive power controllers are optimized. For the SFCL parameters, the resistance or the inductance of
SFCL is optimally tuned. This research project not only contributes the new knowledge of power system
stabilizing control under the scenarios of renewable energy sources, but also establishes the system

security towards the smart grid.
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