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For offshore superconducting wind generators, the complex operating conditions inside the machine—includ-
ing thermal losses, stress, vibration, and transient load variations—pose significant challenges to the stable
operation of the magnet. These factors can trigger coil quenching, potentially leading to the burnout of ex-
citation coils and further generator fault condition. This study is a preliminary study for the 25 MW wind
generator development plan, investigates the quench overload capability and inter-turn current sharing of
no-insulation (NI) coils, metal-as-insulation (MI) coils, and insulated coils under the defects situation with the
application of multi-turn co-wound technology. Experimental validation was conducted on scaled-down coils
at 77 K, demonstrating that multi-turn co-wound technology significantly enhances the overload tolerance
of superconducting excitation coils. Additionally, it amplifies quench voltage signals under fault conditions,
enabling earlier fault detection and response.
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