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Flow restart of an offshore pipeline after a prolonged shutdown can require extra pressure. This occurs when the whole mass of oil gels within the pipe: at low temperature the waxy components of the crude oil crystallize and the whole oil undergoes a gel phase transition. According to the usual picture of this phenomenon, this gel is comprised of a crystallised wax network enclosing a high fraction of crude oil; overall rheological properties of the gelled oil are such that an extra stress is required in order to break down the structure and restart flow. 

Of course, knowledge of the restart process is valuable for designing transport facilities from the seafloor to the processing facilities (on spars, TLPs, FPSOs, shore plants): it allows correct sizing of plants, avoiding both risk of delaying production and oversizing of infrastructures. According to Uhde and Kopp the restart process consists of four main stages:  (1) travel down the line of the initial pressure wave-front; (2) yielding of the oil; (3) breakdown from initial to equilibrium viscosity; (4) the line-clearing process. In a previous work, we presented a simplified model of the pressure wave-front running along the gelled line (stage 1); it included the gel fracture taking place at the wave front and the viscosity dissipation taking place behind it. In this paper, further development of the model is reported: in particular, the addition of the compressibility contribution provides a rigorous description of the phenomenon.

