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[Abstract] With the continuous expansion of the distribution network scale and the improvement of its
intelligence level, traditional fault identification and protection methods have become difficult to meet the
operational requirements of modern distribution networks. The extensive access of new loads and distributed
power sources has made the fault characteristics of distribution networks more complex and the protection
demands more diverse. Deep learning technology has significant advantages in fault feature extraction and
pattern recognition. It is of great significance to apply it to the field of fault identification and protection in
distribution networks. The research adopts deep neural networks to construct a fault identification model and
utilizes reinforcement learning algorithms to achieve adaptive optimization of protection strategies. Verification
based on standard systems and actual engineering shows that this method significantly improves the accuracy of
fault identification and the reliability of protection, providing effective technical support for the intelligent
development of distribution networks.
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