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Q of
Medium Voltage Direct Current (MVDC) systems, lacking a natural current zero—crossing, face rapid fault—current
escalation that challenges conventional protection schemes. This study compares four strategies—legacy AC
protection, basic DC protection, high—speed DC breakers with automatic reclosing, and redundant protection
architecture—using SAIFI, SAIDI, and EENS indices. Results show that high—speed interruption reduces outages
by over 30%, and redundancy achieves the lowest interruption rate (0.4 events/year) and duration (2 hours/year).
These findings highlight the need for MVDC—specific high—speed and redundant protection to maximize system

reliability
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