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Abstract: Storm is an important threat to deep-sea mining operations. To assess this risk, asimulation and
analysis model of the deep-sea mining riser system was established in this paper and the mechanical
performance of mining riser system under a storm environment was analyzed. The safety of storm-resistant
and storm-avoidance operations was evaluated. The speed envelope for storm evacuation was calculated and
an optimization algorithm for calculating operation envelopes was developed. The results show that the
mining riser system is very dangerous under stormy sea conditions, and the weak point is near the rigid pipe's
suspension position. The vertical oscillation of the transfer tank is more significant than lateral oscillation in
storm environments, and the fluctuation amplitude of the force exerted by the hose on the mining vehicle is
not significant. During the storm avoidance evacuation process, the upper rotation is the limiting factor
affecting the evacuation speed, and the maximum permitted speed occurs in the downstream direction, while
the minimum occurs in the countercurrent direction. In the evacuation process, the horizontal force exerted by
the hose on the mining vehicle is greatly affected by the speed. The optimization algorithm proposed in this
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paper can greatly reduce the calculation time of the operation envelope.

Key words: deep-sea mining; storm; mining riser; operational safety
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Tab.2 Main parameters of rigid pipe and hose
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Tab.3 Main parameters of ore lifting pump, transfer tank and mining vehicle
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Tab.4 Current profile parameters under storm conditions
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Fig.13 Forces of hose on mining vehicle under storm condition
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