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Abstract 
A subsea pipeline leak has caused a serious concern over the transportation of deepwater oil and gas production to onshore or 

shallow-water production facilities. Hazardous impact on marine environment and consequential economical loss resulting 

from the subsea pipeline leak became an important issue of oil and gas industries. Currently more than hundreds of 

hydrocarbon production projects are ongoing, and deepwater production is expected to almost double over the next decade in 

the Gulf of Mexico. Active development of deepwater activities in the Gulf of Mexico will undoubtedly lead to the expansion 

of subsea pipelines. 

This study, for the first time, shows how a subsea pipeline leak can be modeled in a mechanistic way. Especially, a 

focus is made to the implication of fixed-pressure boundary conditions at both upstream and downstream locations, which is 

quite relevant to the way how the majority of field operations are actually operated and managed. The use of fixed-pressure 

boundary conditions leaves the change in inlet total flowrate (


