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Abstract: Geological drilling involves high complexity and risk, making interpretable and interactive fault diagnosis systems
essential for ensuring operational safety and efficiency. This paper proposes a structured representation framework for the complex
knowledge and failure mechanisms of geological drilling to enable structured representation and storage of drilling knowledge. To
construct a knowledge graph for the characteristics of geological drilling faults, long-range dependency analysis and composite -
structure entity recognition are developed to automatically extract professional knowledge from drilling fault literature. Based on
the constructed knowledge graph, a knowledge-driven drilling fault diagnosis system is further developed.Knowledge extraction
from 21 publicly available publications results in a fault feature knowledge graph containing 3 121 nodes and 1 301 relations.
Experimental results demonstrate that the proposed system achieves performance comparable to ChatGPT-5.2 on five drilling fault
knowledge query tasks and outperforms mainstream commercial large language models on two fault diagnosis tasks.
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Fig. 2 A knowledge framework for the complex knowledge and failure mechanisms of geological drilling
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