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Abstract

With the development of the petroleum industry, the working environment for oil extraction and production has become increasingly
complex. Under flammable and explosive field conditions, the safety of electrical equipment has become particularly crucial.
Intrinsically safe circuits, as a safety measure to prevent fires and explosions caused by electrical equipment, are widely adopted in
the petroleum industry. This paper analyzes the current application status and challenges of intrinsically safe circuits in the petroleum
industry, based on their fundamental principles and tailored to the operational environments and characteristics of oilfield electrical
equipment. It explores the design principles, implementation methods, and technological trends of intrinsically safe circuits. Through
the development and research of typical oilfield electrical equipment, the paper proposes solutions to enhance equipment safety and
reliability, providing technical support for safe production in the petroleum industry.
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