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This paper presents the results of the electromagnetic design and numerical analysis for a 10-MW-Class second
generation high-temperature superconducting generator (2G HTSG). Since the offshore wind power has the
technical and economic difficulties in a regular maintenance due to geographical conditions that are difficult
to access, the operation reliability of 2G HTS coil for the rotor-field poles should be technically guaranteed to
realize the feasible application and, by extension, commercialization of the 10-MW-Class HTSG on offshore
wind power. In this study, three winding insulation techniques (WITs) for HTS field coils (FC), such as no-
insulation, metal insulation, and metal-insulator transition insulation, are considered to give a definite report
the operation reliability of the 10-MW-Class HTSG in offshore environment. Using the time-transient solver
of the three-dimensional electromagnetic finite element analysis (3-D EM FEA), EM characteristics of HTSG
with three WITs are investigated and compared in terms of the performances of HTSG’s electrical output and
HTS FC’s critical current. Then, in order to analyze the charging and discharging characteristics in steady-state
operation as well as the electrical and thermal characteristics in transient-state operation of HTS FCs with
three WITs, electric equivalent circuit models are built with key parameters based on EM FEA result. Finally,
the performances of HTS FCs are discussed and evaluated in electromagnetic response time and stability
characteristics.
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