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Abstract

High voltage direct current transmission system, as an important technical means of long-distance and large capacity power
transmission, has been widely used in modern power grids due to its advantages of high stability and low loss. However, the system
faces complex electromagnetic environments and asymmetric working conditions during operation, making it prone to multiple
types of faults. Moreover, the fault propagation speed is fast and the diagnosis difficulty is high, posing a serious threat to system
safety. Therefore, building a scientific and effective fault diagnosis mechanism and a fast and accurate protection technology system
has become the key to ensuring its safe operation. This article focuses on the common types of faults in high-voltage direct current
transmission systems, deeply analyzes the characteristics of fault propagation, systematically sorts out the current mainstream fault
diagnosis methods and protection strategies, focuses on exploring the response mechanism based on multi-source information fusion
and high-speed circuit breaker configuration, and conducts forward-looking discussions on future technological development trends
at the technical level, aiming to provide theoretical support and practical guidance for the stable operation and safety guarantee of
high-voltage direct current transmission systems.
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