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A scheme to restrain the lateral swing of deep sea mining pipeline
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Abstract: In order to reduce the harm and hidden danger of the horizontal swing of the deep-sea min-
ing pipeline, this paper proposes a set of suppression scheme of the horizontal swing of the deep-sea
mining pipeline. The executive parts of the scheme are mainly composed of nylon pull rope, hydraulic
energy exchange component and fixed pulley component. Nylon pull rope can provide the tension to re-
strain the lateral swing and reduce the amplitude of the lateral swing; the hydraulic energy exchange
component can consume the kinetic energy of the lateral swing and convert it into electrical energy; the
fixed pulley component can adjust the force of the pull rope on the pipeline, so that it is more condu-
cive to restrain the lateral swing of the pipeline. The experimental results show that the working princi-
ple of the scheme is feasible.
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change component; fixed pulley component
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Fig. 1 Deep sea hydraulic lifting mining system diagram

ARG TAE SR 24 R ) Vi I I Xk
AEJERS, R BATIE RS 7, B AR
W4 LR BT R R AT, W R
Py ROk AE 2R B AR TR 5K IRG, B
AR o AT IRARRAT 4 A B 9 B W B
WIBEEN ATE, PR KRR
Bl T WU B 4 12 16 2 96 TR A IS o SR AR
Guik IR AE 0 e O AR, B
U, IR B SR AR
TR BA — B s A b, al RIS — F X
WRE R BEAT IR . PG, TRIER BT 2 508 A
BB

SR, FER AW S IR, RIBJLT
KHRAEIE, 2ZBNPRKSIEM T, 7 A
2, AR AT oKk T A TE AR 1 42 Bl %
JK T35 THI BT AR T, A U 6 o A T e 2K i
T R A T ARG, IR A g R R
246 JEL A B P A s R DU i B T PN [ AR 4 1)
EERERLE, SLRPKLMI, S, BRI IURE
OB, DRI IO 32 ™ s 4 o 4 F) 428 Bl R
PSRN IE IR E SR ALV ) IR WA N2 N i QU
LA, ARSCRI T — S TR R A A TE R 1] 422
IE LT 8

1 PATHNAERE RGP RS

T BPAT AR AE R R G rh 0y & 7 =
2 Ffrs

e

TTTTTTIT PRI TTTTT
P2 A o 42 Sl 2 R A
1S EFEL I, 2-Je Jhn g, 3R I AR LT .

Fig. 2 Overall structure of lateral swing suppression device
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Fig. 3 Schematic diagram of rope pulling
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Fig. 4 Hydraulic energy exchange component

4 EWRANF

4.1 ERRIEA

P56 70 3 AT o 1 S I 7 48 45 A I 1Y
J1 (R) Ko IWEHATRIE G, EEIE NS
CoYITR" 25 B VA R r N L EOALT R SR E A NP SR
X B BRI AT . A X A B
D B fr B, K i B Ar B8 T P AN Zkim, HA
2

X X< /

£

\

(IR EpretieE N E DAL DO K= SRR A TPAES

Fig. 5 Plane force system of pulling rope to pipeline

with fixed pulley
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Fig. 6 Single point force of pulling rope to pipeline

without fixed pulley
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Fig.7 Main view of fixed pulley assembly installation
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Fig. 8 Three dimensional diagram of fixed pulley assembly
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Fig. 9  Top view of fixed pulley assembly
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Fig. 10 Small hole close—up
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Fig. 11  Experimental device
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