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Abstract

Operation risk factor management and risk early warning control, as the main measures to curb
major accidents and realize advance prevention of production safety, play a crucial role in improv-
ing the level of production safety guarantee of enterprises and improving the efficiency of gov-
ernment safety supervision. From 2007 to 2015, 52.98 million hidden dangers were investigated
nationwide, with an average of 5.89 million being checked annually. Massive accident data are rec-
orded and stored scientifically, which becomes an important factor to assist production safety.
However, due to the short existence time of big data, big data analysis and processing ability is
relatively weak, most enterprises and organizations can only use the data of hidden accidents to
guide the rectification work, unable to analyze the potential value behind the data, the guidance
role of the safety production management is limited, our safety production situation is still not op-
timistic. The existing high-risk operations of petroleum enterprises have many types, large quan-
tities, and high management requirements. The risk factors such as risk identification, risk grade
classification, and control measures formulation of the operations, due to the gap in personnel
ability and quality, lead to large differences in the analysis results. The control measures of similar
risks are inconsistent and the standards are not uniform, which is prone to the occurrence of miss-
ing items in risk control. At present, there is no effective means to integrate and utilize the data in-
formation of more than 20,000 high-risk operations of the company every year, which makes it dif-
ficult to control high-risk operations. In this paper, the knowledge base of risk operations in oil
and gas industry is built based on knowledge graph technology. Artificial intelligence technology
is used to establish automatic knowledge processing process. Through in-depth research and
application, the “knowledge label” and “association relationship” of risk operations are realized.
Through the integration and sharing of the whole company’s risk operation steps, operational risk
factors, risk control measures and other data, improve the application value of operational risk
data, reduce the occurrence frequency of similar unsafe behaviors and unsafe states, realize the
standardized management of risk prevention and control measures of all grass-roots units, and
remind the risk sources and risk control measures of the whole process management of high-risk
operations. It can carry out risky operations in a more efficient, standardized and safe manner,
establish artificial intelligence and knowledge graph technology platform, construct self-learning
thesaurus, and improve and enrich the knowledge system of high-risk operations. In summary,
through intelligent information means, knowledge graph technology is used to establish the know-
ledge graph of risk operation industry, collect and integrate all kinds of risk data, realize the ac-
curate push of operation risk tips, risk control measures, accidents and other information, further
improve the level of risk management and control, and boost the construction of intelligent oil and
gas fields.
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Figure 1. Overall architecture of knowledge graph
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Figure 2. Text mining process
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Figure 3. Thesaurus business process
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Figure 4. Professional word database query
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Figure 5. Knowledge graph professional thesaurus synonyms
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Figure 6. Knowledge graph business process
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