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Abstract — When a riser is damaged, the oil spills to sea. Oil spills cause huge economic losses as well as a destruction
of the marine environment. To reduce losses, it is needed to predict spilled oil volume from risers and the excursion of
the oil. The present paper simulated the oil spill for a damaged riser using open source libraries, called Open-
FOAM. To verify numerical methods, jet flow and Rayleigh-Taylor instability were simulated. The oil spill was
simulated for various damaged leak size, spilled oil volume rates, damaged vertical locations of a riser, and current
speeds. From results, the maximum excursion of the spilled oil at the certain time was predicted, and a forecasting
model for various parameters was suggested.
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Fig. 1. x-velocity contours of jet flow.
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Fig. 2. Velocity profile of jet flow.
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Fig. 3. Initial condition and typical mesh for Rayleigh-Taylor insta-
bility.
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Table 1. Simulation cases

EaYNE=|

T 0o

ZolAHE §58 71E Shle] g Rjad

103

S N Ty Y R FEreAE  REr9aA
[kg/m’] (- ZH[m’/s]) [m/s] [m] FAE 715) [m]
Casel 710 2 (0.003925) 0.4 0.05 75 (124 2)
Case2 (E274h) 740 2 (0.003925) 0.4 0.05 75
Case3 770 2(0.003925) 0.4 0.05 75
Cased 800 2(0.003925) 0.4 0.05 75
Case5 740 1 (0.001963) 0.4 0.05 75
Case6 740 3 (0.005888) 0.4 0.05 75
Case7 740 4 (0.00785) 0.4 0.05 75
Case8 740 5(0.009813) 0.4 0.05 75
Case9 740 2 (0.003925) 0.2 0.05 75
Casel0 740 2 (0.003925) 0.3 0.05 75
Casell 740 2 (0.003925) 0.5 0.05 75
Casel2 740 2 (0.003925) 0.6 0.05 75
Casel3 740 2 (0.000628) 0.4 0.02 75
Casel4 740 2(0.001413) 0.4 0.03 75
Casel5 740 2(0.002512) 0.4 0.04 75
Casel6 740 2 (0.005652) 0.4 0.06 75
Casel7 740 2 (0.003925) 0.4 0.05 112.5 (3/44) %)
Casel8 740 2 (0.003925) 0.4 0.05 37.5 (144 A)
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Fig. 6. Oil spill process from damaged riser to free-surface for standard case (Case 2).
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Fig. 7. Oil spill process from damaged riser to free-surface for various oil densities.
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Fig. 8. Oil spill process from damaged riser to free-surface for various oil spill velocities.
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Fig. 9. Oil spill process from damaged riser to free-surface for various current speeds.
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Fig. 10. Oil spill process from damaged riser to free-surface for various damaged leak size.
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Fig. 11. Oil spill process from damaged riser to free-surface for various damaged positions.
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