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[Abstract] As a core component of oil and gas exploration and development, drilling operations are
characterized by complex working environments, intricate process systems, concurrent high—altitude and
downbhole activities, and highly interconnected dynamic risks. Safety production and risk management remain
central to the industry's high—quality development. Various safety incidents not only cause casualties and
equipment damage but also trigger a chain of consequences—including environmental pollution and resource
waste—seriously hindering the sustainable growth of the oil and gas sector. This paper systematically analyzes the
root causes of safety risks throughout the drilling process and proposes targeted improvement and prevention

measures to inform on—site safety management practices.
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