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Abstract: The semi-submersible production platform in the Lingshui 17-2 Gas Field of the northern South China Sea is the first domestic
deepwater semi-submersible production platform (water depth 1 500 m) with high-volume condensate oil stored in the vertical column.
In order to identify the potential risks in each of its system and perform risk management, this paper analyzes and evaluates the conven-
tional and special risks of this platform by means of HAZOP, SIL and entropy weight based Bayesian Network, combined with experts'
experience. The research methods and procedures are as follows. First, determine the causal relation between the event and the accident,
and establish the Bayesian Network. Second, analyze the causes of the accident and determine the maximum cause chain. Third, carry out
sensitivity analysis to find out the event which has the greatest influence on the occurrence probability of the accident, so as to provide an
important basis for risk prevention and control. Fourth, according to the risk identification and analysis results, propose risk prevention
and control suggestions corresponding to each sub-system of the platform. In this way, the risk management process of the semi-sub-
mersible platform was established, in which the platform is divided into 11 zones, e.g. mooring, riser, upper platform (gas reception and
separation, gas compression, gas dewatering and burning, production water, condensate oil treatment, drainage pipe and torch), hull facil-
ity, living zone and cargo working zone. Then, HAZID analysis was carried out on each zone. Finally, risk sources of the platform were
identified, including fire and explosion, flue gas diffusion, ship collision, junk, escape, evacuation & rescue, chemical leakage, and con-
densate oil storage and transportation, and countermeasures to deal with the main risks were provided. In conclusion, the research results
provide important reference for the risk management of deepwater oil & gas projects in China in the future.

Keywords: Northern South China Sea; Lingshui 17-2 Gas Field; Semi-submersible platform; Deepwater natural gas; Condensate oil stor-

age; Fire and explosion; Leakage; Bayesian Network; Entropy weight; Sensitivity
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