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Deep seabed multimetallic nodule

mining system

REHE, RELXE, BITAF. BHHEE,
REBRTFRREMRATFT RO ERBIR; REHN
BEPRS BRI ER Bir A HEN, &
EHWEWE, FRAGEHREMEFEEHER
A a. W, WIRFEBESRESHG b, XT M

B M (1937-), B, SMILEMTA, ERBEREHE



F3M

B B%: BREXTARREEHREMHBHELRE R HTTR 79

MM ERE; c. BT EESKTMEZEFX; d.
KTHET EHRBMR TR e. RIHKE
HRE; f. HYEENER, RTMAHERHE;
FH, FUMB\BAAHRBR, M EREERWEA
RHEATHBI, MR ANRERT TFRRAR
EHBE&EHRRIT. R, sTMERHRES %,

2 Morison 7# #2

Morison 7 X (1) BitBEKTEEMWMH
(o &) AXREERSD B h) wEEL
A :

f= %prDD lul u+ p,Cpn NTDzax (1)
A fF— WEERATHEEAKE EKFET R
MWz 1, FRANFE-TIRTEE S, Sk -
¥ 2Z R] AR X S BE K P2 B KT RIE L ; 52
RN S, 5K — 4 Z E A X b B K
FoRBRIEN; o« — WS4 8 A X B
KFoE; Co— AR p— BKEE; D —
By EEHREHME K FENNERTEE; o —
WS W4 Z E A mEERKFS']; Cy— B
TR

FEHFEBS S (NHTE B R 3h B g K
S5y BERKTHETEZEKERE ), "TRE
Morison A X K &4 & T H XK HERX.

3 HBARERRSBHHT EHAHRE RS

3.1 BREE

R KK FE AR, FE R m
BERY R F1 S B AW 2L, ELFRHES, —EHF
B0 ¥ I B AT R B K AL B R . IR
W, REPRXEBESENEREEREN: ¥I1.7
m/s, MK 0.1 m/s, & M AT BB 3 Bl K A 1k
KRBT

5000+z))12

VC=0.1+1.6><( s (2)

Rt V— BUEE, RAR - WERK, Wz A
XA OB A TR s = — KEAIRE . R
EH 0, R,
3.2 BRK R A E BRI B

B BOR Y — R, FB RN

w

7= cos(k,x — wt) (3)
BRE AME 3, 8- 3h 35 Ak R A R

JBE 0 o B o B B ) A AR AL . R RRIRR BRI
HRAES A%, TRIMTIHERX:

1) BIRBH 15 WK R RS 33 B K F 4 &
MEESBDH N

hy

Ve = > we*vFcos(kyx — wt) (4)
hw & ..

Viw = - we wIsin(kyx — wt) (5)

2) BB 135 K IR AUE 3 0 3 BE i K F 43
BMEESBSIN: '

. anv h’w
va = 2 = 7w2eszcos(kw1 - wt) (6)
. AV hy .
wa = 2 = — —2-w2eszsm(kw1 - wt) (7)

(3) ~ (7)) &KX+, =z AKE, h, HER
HE, o NERESBE, b, NEK, ¢ AEHE, x
KK T3 [ AL bR A . o

HERAUFL, KEAWEHPENE, HY
A2 MK R KBTS BB, ZERY
KANBIRKFERBEREESBERMEE, £t
B, %K% 100 m PAFBF, 7K B A B & K A
EAMEEE LM/, BRE/KFEHEMBEHHET 0,
3.3 BREMEREATHVERSHEARBHR

#£ % B Morison 75 72 15 (3 Wi A B IR W 3h )
MERT, G EmERmnRE (LE 2),

14

Z XM
WR R :2 =

r—

N <

» R [~
3

h

HrE

=

o

snyan o L

2 GHNERASW
Fig.2 Forces acting on lifting pipe

B 3ME 4 PRMENEREPART LR
BIHRMERENBBREYTE, ERERBRAOM
BORBEE S (BORKEE N B AMEN) AT
FENBSHAMBHWE ., WERRZLAUET
RE: E3K6RXL, RE4m; B 4H4HR
B, WA 2.5m, HERBIGHTET i i B KW



80 FEIERE

$a4%

Mh: 6 ZRB. KTHEFTRLEEN 30 ¢ 7150 ¢
B, 4+80% 15.362 m #1 14.013 m (& 3), 4 &R,
BF43%15.357m M 14.010m (E4), XA
o, REXGHT EEERBEHRHERRD,

0

;| ——suFFER=30t
------ BUFFER=501
L 1

6 42 8 -4 0
"B B B/m

B3 #HTHERBHAE (6 ZRR)

Fig.3 Deflectiong configutations of lifting pipe
(with force 6 wind)

' | ——BUFFER=30t
----- ‘BUFFER=50t

e a2 s 4 o
W B B/m
M4 GHERBAE (4 ZRR)

Fig.4 Deflecting configurations of lifting
pipe (with force 4 wind)

4 REBUMEES 9T THERE
i #5 89 % R

R MIENR, HTHYESEKZEZEM
xtizsh, FEEHY EEREHERTEERT R
B, ASHETHRPETE€ERN 30 t W #HR
B B LA (5] 3 BE 36 A B BT 7= A B 7 25 1) R BB 4
B (BRERAERMBERER). X% EE 55
%0.5,0.8, 1.0, 1.2 1.5 m/s i, HHTETF
SRAE R B KRB K - 211.01 m, —529.56 m,
-803.95m, -1157.4m M -1674.9 mo, HILH]

R, EMEENHT EORARBEHEE, HiE
MEEBK, HTEHRERBHEX,

Q
1= V,.,=0.5m/s
2=/ J,,,=0.8m/s
3—y,,=1.0mis 1000
a—p,,=12mis )
5= V..~ 15mis
4 2000 ¢
~
K
- 3000 %
- 4000
" 1 " 1 5000
-1800 -1200 -600 0
w"B LB /m

S5 SEENRNZTENRBHR
Fig.5 Deflecting configurations of lifting pipe

under constant velocity sailing

5 HR., RRPERBKSERATHH
B R e 1A

LG ERZEER . BRAEM
MERA1ER

PIERY RE ST REEMNRY MAENE 3
FSBANT 0 By B B B O hn K B IE R HE A
BE, BFE] 100 s; %5 3 By B # BF O IE % ¥6 A% B,
BHIE] 2 000 s; 8 B B B B | IE B HE AT B 0
20, mHE 100 s, HEHEERH 0.5~1.0 m/s,

BFHEAMS RSP ME . SE A E =B
URBERKR SIS EABE, BK5H7EZ0
WEESIIER, Bk, B BEARAN=LEBSR
%, EANSHEE,

BefimNTEEM. HRMEMYKAIEA
T, HWAEE 1.0 m/s B, BAERBH BEAR R
ZIKmMBHE, GETA, B ERIREERHE
RIRE; Ry MAEME - F& - BEMTIRS,
WMBE /MK, BhXE/D, BREHEEKEL
e FIHAMEE WAL, i, £2 110 s BT
BERRBERK (X TR MBMER -874.22
m), EHEFERMERE, BRAREEHEK,
me#ABENB; 2200 sHEMBCER, B
BV EMBERKOMRBE, EFELEKA1000 s
BHE, 788K EBNBFEHEMNE (HPR
14),



F3M

R’ % BREXTHARRESHREMBDSHFERWERITHR 81

B B /m

e AERFEEMHAZT ERBATEL

Fig.6 Deflecting configurations of lifting pipe

under combined action of current, wave, and sailing
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articulatedly connected with mining ship
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Fig.10 Safe working scope of nodule collector
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Fig.11 Z-shaped track of nodule collector movement and reacting forces at underwater nodule storage point
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A Study of the Factors Influencing the Kinematic Condition and
Dynamic Characteristics of Deep Seabed Mining Systems

Ling Sheng, Xiao Linjing, Shen Yanhua, Zhang Wenming

(University of Science & Technology, Beijing, Beijing

[ Abstract ]

100083, China)

Reasonable layout, reliable installation, economical operation, and facilitated control are the ma-

jor goals for the research and development of deep seabed mining systems. Kinematic condition and dynamic

characteristics of the systems are of direct and important influence to attaining the goals. Based on the results

achieved in the research and development of deep seabed mining technology in recent years, the main factors in-

fluencing the kinematic condition and dynamic characteristics of the systems, including sea current, sea wave,

sailing velocity of the mining ship, weight and shape of the underwater nodule storage, and moving pattern of

the nodule collector, are studied and analyzed in this paper. Relevant conclusions would be useful for the lay-

out, design, operation, and control of the systems and corresponding equipment.
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