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Design of a Decentralized Controller for Deep-sea Mining System
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A& 2 FA) 28l (Deep-sea mining system)S W2 O F $=AMX (Surface vessel), %33(Lifting system), W]
(Buffer), §-13(Flexible pipe) 1211 337 (Miner)& 42t} o238k HFA| B2 SHEA]~EE(Subsystems)
2 FAE7] el digts A28 (Large-scale system)C. % 713k 4= QlT}. tigf AIAERS A|of5l] $I5ked, F
Zolli= kA0 719 (Decentralized control approach)e] ¥2] 28531 Qi £ =M it AlAEQl 233
AlzEllef| EAkAlo] 7R ] -84 el tist 71 EATEA, WA A ANGA LTS A B (@) s E Azl
b FAEE 22k A A AghE JPdsta sl RRskeisith iekske RES viEo R et s
APFAI RS 2718 S AJAEL A, gt B R AR AR 37 AAEe R 747 Uit o
2072 Z} 3P A|2El Alo] o] AS A Q- (Interaction term)E £] TH(Disturbance)© & 71Pg3tal, Zb SHEA| 2~ EO|
ojgt FARI0171E ARSI o714 Alof7]= FB7I7E FolRl ARE Aol w]h, Y| AlxRlT A,
FFAI Wu AAE Afole] A7t dAEH fAlE =R AlofsiGith Eo® AljkE Ao 84S 3]
A, rekslE RS o] g3t ] A0S sl

The deep-sea mining system is generally composed of surface vessel, lifting system, buffer, flexible pipe and
miner. The mining system can be regarded as a large-scale system in which each subsystem is interconnected
to other ones. In order to control a large-scale system, decentralized control approaches have been proposed
recently. In this paper, as a basic study on application of decentralized control, firstly, the mining system was
modeled in a simplified way. Lifting system and buffer were regarded as a spherical pendulum and the flexible
pipe was taken as a two-dimensional linear spring connection. Based on the simplified model dynamics, the
mining system can be decentralized two subsystems, the one consisting of surface vessel, lifting system and
buffer, and the other, the miner. Next, this paper proposed the design of controller for each decentralized sub-
system by regarding the interacting terms as disturbances. The controllers kept the constant distance between
two subsystems during the miner was moving on the specified track. Finally, the efficiency of proposed con-
troller was proven through the numerical simulation of the derived model.
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Fig. 1. Concept view of deep-sea mining system.
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Fig. 2. Simplified model of deep seabed mining system.
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Fig. 3. Model of surface vessel, lifting system and buffer.
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Fig. 4. Model of lifting system, buffer and miner system.
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Table 1. Parameter values of mining system

Parameter ~ Value Unit  Parameter  Value Unit

M 250 ton M, 5 ton

Dy 4000  kgm?¥s Ln 102 kg'm?

Dyx 9000 kg'm?%/s D 50 kg-m?s
I 957000  kg'm? Dy 80 kg'm?/s

M, 50 ton K. 500 kg/m?
/ 5000 m K, 500 kg/m?
I 60 m Fm, 0.7 m

7, 60 m T, 0.7 m
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