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Recovery operation of a subsurface current

meter mooring with a towed sweep-line

Yoshifumi KURODAP "0 Kei MUNEYAMAZ®P
Atsuo ITO "0 Koichi TAKAO"" O Hiroshi YAMAMOTO®""

0 An open sea operation has been attempted to recover a subsurface current meter mooring at a 2,340 meter depth with a towed
sweep-line. The sweep-line system was originaly designed to rescue the Deep Sea Submersible Vessel of JAMSTEC. High-tension
chemical rope was used as a towing line to decrease weight, and light-weight line less than the specific weight of water was used as
a hooking line at the bottom part of the towing rope to tangle over an acoustic release on the subsurface mooring. The position of the
hooking line was monitored by two acoustic transponders equipped at both ends of the hooking line using the SSBL (Super Short
Base Line) system on R/V Kaiyo. The mooring could not be recovered because the mooring anchor could not be detouched and
tension went over the safty factor of the towing line. However, it is our view that the towed sweep-line had successfully tangled with
the subsurface mooring as expected. It is reported here the method and operation.

Key Words : the sweep-line, transponder, subsurface mooring

oooooooooo

0000000000000 mo0Dmo0ooo0o0oooooooooo
0000000000000 mo0Dmo0ooo0o0oooooooooo
0 O O Ocean Research Department

0 O O Ocean Research Department ( Marine Works Japan Ltd. )

0 O O Nippon Marine Enterprises, LTD. ( Marine Works Japan Ltd. )

23



1g0od
gbooooobooboboooooboobobooon
g234mooboboooobooboobooboooon
gboooooooobooboboboboboobob
gbooooboobooboooooome0d iodbobon
gboooooioooobooooobooboobobob
gbooooooobooobooooobooboobobob
gbooooobooooobooooooboooobobob
OO000O0OO0O0O0oooOoooomoPeooooon
gbobooooobooboboboooooboonog

2000000

210000
goorvgoeesoor7o40b0booooooomo
gboboooooboobaobo

2200000
Mmooobom

230000000

2400000000

gboboboobooboobobobobobooo

gbobobooooboobooboboboooo
goboboboboobooooboonog

gooboboobooooobooboboboooon

gboboboboooooooboon
3n0ogon

3.10000000
gboboboobooboobooi1goboob

3200000

goboooboooooboooobboooboobooog
gboboboooboobooboboboooboooooono
gboboboboooooboboboboonb4son

750kg 00 000O00OOOODOO

gooboboooooboboboooobgoobol
gboboboobobDi1-a00-vO0-coobooo

ooz20000

RV DMAED

Il.u""(aﬁr‘tfiﬁ—#

O000oo0oOoooboOoOos30-12.22" NO 40000000
O000d0oooooooi280 -26.89" EO gooooooooo3oooa
Oodooboooon2340m
BHETS-)
200m
SSBL)
(BMRE—F
SSBL)
MEMFE TR
b RS
f'ﬁ‘/Z?ﬁ‘/’?:,w"w ?\S%iﬁw—‘my)
ERYURLLE = 300m
S : e
6omr UM
Fx—

/r/r,]’/////////////////////////

KiF2200~2400m

000000000000o00

24

JAMSTECR, 40

(2000)



Fe i # it 3 5IER 8 S

1 |INAMF20No—7 16mm, 3500m T s> 7" b0 T 11.4t1
2 | ¥4 SProao—7 | 26nm 450m My V0, LEEO.91 | 10.3t]
3 | ¥4 SProxa—7 | 26nm 300m FEmyy7 V0T, LLEO.91 | 10.3tf
4 |¥254>SProAo—7 | 26mm, 10m @syy7 WnT , LLE0.91 | 10.3tf
5 | A= HT -1 —
6 =i 450~ 1750kg S
7 I = T 19mm X 22m —
8 | yYwui SB—-20 2.5¢1
9 | ¥xYwui SB—22 3.0tf
10 [y wo SB—-24 3. Bt
11 [y w2 BC-22 3.0t1
12 |27 22mm, NEE100mm 2. 51f
13 | A1) AB-103 3.0tf
14 | Ay FUy HE=3, 2 3 244
15 |EB>vyw i 4t 4.0t
16 | b ARY A b A 13.0~15. 0kH —_
17 |HI9AETA AN b A 2040-17V, 25ke s
1 8 [ gAp=g=7F 10mm (8mm) X 2m

000000000000

500000

510000000
gboboooobooboboboobooboboobooo
gbobooooboobooboboboboboobooo
gz200booooooboobobooboboboboo
gooboo100000ob0o0obooogoogn 450kg
gboboobooobooboobooboboobooboo
gboboobobooboobooooboobogsoomboon

JAMSTECR, 40  (2000)

ooo0oob1sksO003ksO 00000000000
gbobooboboooooboboobbobobooog
gbooooooboobobobobooooboobog
gbooooooboboobobobooobooboobog
gboobooooooobooobobobobobobob
gboboooooooboobooooobobobob
gbobobooooobooboboboboobooooboo
gbobooboooboooboooobooboobobob

25



O
O
O
[}
[}
O
O
O
O
[}
[}
O
O
O
©
O
[}
[}

000-bO00D0O0O00ODOO000ODOO

O00-c000000000000000

(2000)

JAMSTECR, 40

26



27

JAMSTECR, 40  (2000)



28

1F 3 AT o B M B B

He B o e R

Hy 5 A3t BR > O B A

450mD 5 AEOE A

05 B P E AR @ A

300mD 5 AR DA

MEBKENNMED
BeRiEl o O B A

&Mﬁ@ﬁ@ﬁbw

o HEEIK

BB 4A

AT

BMROHEZHT

M5 AR E IR

MO HBREME R RN E S
b ARYEHEE &

< o & Eé%%zmﬁbmbﬁﬁﬁﬁ
< &

O BRES EEERR EICRBE
CBES TSI AT T T T B
CH=THEIROEBOBRNTH S R LT~

)

cF o= DA
CMEABEGNEERHE N AR Y

D A

T HIAETARUVARINDOE A

T HIFATARDRATIOEA

YA RUBRHKRERMBERBAENS >R
Ry ORDFW (A7 L — A?V“/)
RO AR T DA
BEO®IHL

P I ARSI THE O MR

O K BT 5 i D LB A% M A A&
- i, E%%%ﬁloﬁ*h‘?’:ﬁi:é?ﬁﬁt%ﬁjl
DEMEBITZZDTH S

Bk WEtOEER
CEERR ET AR EREEZBEL., TAZ O

—7ERS

RN EOEH
CFS AR Y —OBE, EHOBMMN S B

MRl EShHMT 3

0000000000

JAMSTECR, 40

(2000)



gooobooboobooboobooobooobog
god
gboooooooobooooooooooboboooboo
o000 1sksO 25ks0 0000000000000
goboboboboooooogoo
gbooobooboobooboobooboobog
gboobobesokghidno 0o
gboboboooooboobooboboobobooobooo
gooobooboobooboobooobooobog
gboobobo
gbO3ockglobooboooooooooboobon
goooboobooboobooboooboooobog
gooboooogo
gboboobooboobooboobooboobog
gobooooooboboooobooi1oooboboo2000
goooOoDooO-b@OOO0O0O0OO0O0O0DOOOODO
gooood
gbobisksO2s5ksO0000oooooooooon
gbooobooboobooboobobooboobog
gooobobooooooobooboboobobooo
goboboboobooogog
gboboooobooboboboboooooobooo
gboboobooooboobooboboooo

ABS BUOY

CT-3612
POLYTHYLENE ROPE
16mm x 20m

ABS BUOY
CT-608B

ABS BUOY
CT 608B SHACKLE 26mm
RING

SHACKE SCl4mm

SWIVEL BS103

SHACKE SCl4mm
SHACKE SCl4mm

SHACKLE 26mm
SHACKLE 26mm
RING

WIRE ROPF, RCM

8mm x 10m

MRT SHACKLE SUS 5Cl4mm

SHACKLE SUS SCl4mm

RING

SHACKE 5C14mm CHAIN SUS

SWIVEL BS103 Limm x Im

SHACKE SCl4mm
SHACKE SCl4mm

SHACKLE SUS SCl4mm
RING
MRT

WIRE ROFE
Bmm x 400m

MRT
MRT

RCM

SHACKLE SUS S5C14mm
SHACKLE SUS SCl4mm

-m%ommmy—gcomooooam-—-o

CHAIN SUS
1immx Im

SHACKLE SUS SC14mm

RING
SHACKE 16mm

RING

NYLON ROPE

MRT 16mm x 100m

WIRE ROPE
8mm x 100m

MRT

SHACKE 16mm

de

RING
SHACKLE 26mm

5200000 O

gboooooooom2b0obooodbonme4d 200
gboooooooobob4b0bD0b000130200
oooooooobbooobooOoolsb2sksodnn
gboooooobooooobooboboboboooob
gboboooooooboobobobobobobob
gboobooooooobobobobooon 99402
gobooooobooobooobooboooooobooo
gbooboooooooboooboobooboobobobob
OO000O00b00O0o0oDOosMmO 2-alz-b2-cOOO
gboooooooboobobobobobooobob
gbooboooobooooboooooooobooboboon
gbooboooooooboobobobboobbobob
goboooboooboboobooboobooboooobooo
gboobobooooobooboboobobobob
goobostdooooooooooooobobon
gboobooooooooboobi10ob 3000 140 55
gboboooooboo2zboboooooobobon
gbobooooooboobobobobobooooooo
gbooboooooooosoonoobobooooooo
gooboooo22zt0000boooooooobon
gbobooooooboooboobobobobobob
gobooooooobooboobooboobooobooo

BENTHOS
GLASS BALL

<Y BENTHOS
GLASS BALL

CHAIN 13mm x 5m CHAIN 13mm x Sm

SHACKE l6mm
RING
SHACKLE SCi4mm

SWIVEL BS103

SHACKLE 16mm
SWIVEL BS103
SHACKLE 16mm

SHACKLE SCl4mm
SHACKLE SCl4mm

NYLON ROPE
16mm x 178m
RCM

SHACKLE 5US SCl4mm SHACKE 16mm
SHACKLE SUS SCl4mm SHACKE I8inm

:
T
o
A

CITAIN SUS

11mm x lm AR LI

SHACKLE §US SCl4mm

o
0
E‘
o
(I
0
Fan

RING SHACKLE 18mm
SHACKE 16mm RING

SHACKE 20mm

NYLON ROPE
(IOTAL)
16mm x 955m

CHAIN SUS
16mm x 10m

SHACKE 20mm

RING
SHACKE 16mm
SHACKE 16mm

‘WIRE ROPE
8mm x 50m

NYLON ROPE

RING
SHACKE 20mm

SHACKE 16mm
RING CEMENT ANCHOR
SHACKE 16mm 1.2m x 1.2m

bog @————0 Pgo——0 D O sooamnm 3¢%

000000000000

JAMSTECR, 40  (2000)

29



< w
4 =
AW A B

000000000000000000000000000000000000000000000

gbooooooooboboboobooobooboobobob
gbobobooooobobobooiomboboon
gboobooooooob22t000000000D00DO
gbooboooooooooobooboobobooooors
Ose000000O00O0DOO25t000000 200
goooboooooooobbobooooobboobooooo
gbooboooooooboboboboooonooogo.st
gbooboooooooboobobooooboobobob
goboooobboooboooobooooobo
gboboooooboboboboobobodD 3500m
gboobopBoomdooooooooooooon

30

elood O
gobooooboooobooobbooooboboog
gbobboobooooooobobboboboooo
goom4b200booooooooooboooog
gbobomobooboooobboilocooooom
gbobooooboobobobooboooooobooo
gbobooooboobobobooooooobooo
gbobobobooobobobobooogezstooooo
gbobobooobooboooostgoobooooo
gbobooooobooboboboboooooooono
gboobobooooooobobobooboooo

JAMSTECR, 40 (2000)



gobobobooboooboooooboooboobobooo
gboboobooobooobooooboobooboboobooo
gboobooboobooboooooooobomon
gboobooboogeokgdooooooooooooo
gobobobooboobogobogobzstdpoobooboon
gbobobobobobooobooboooboobooboo
gbobobooboobobooboobobOoooobooo
goboboboooooooooboooooboboobooo

00 2a
goooooooo

0o 2c
00000000

JAMSTECR, 40  (2000)

gboooboboooboooobooboobon

gbobobooobooobooobooboobooobooo
gbobooboooobooobooooooboobobob
gbooboooobobooboooooobobobob
gbobooooooboooobooooooooboboo
gbobooooooooboooooooboobobob
gboboooooooboobobooboooboobobob
oon

00 2b
0000000000000000000000

31



199647H4H

ooooooooooo

B |o—FelEas | T B % | o—ReILES | 5RA
: fOE |o-MEl| ke fE¥HNAE ; f1 E |o-MElh| ke EFEARNE
(deg) (mv) (deg) (my)
12 58 0.07 OFF SET 15 00 | 110 1.00 | 1750 | An—T#%<
13 00 % A BEtA 03 | 110 1.00 | 1800
13 20 -2 0 kv 04 |110 1.30 | 2000 | Bl rz
21 | 90 0.67 750 ATREME D D
23 0.62 KW vh-. bk Y 07 | 100 1.50 | 2000
24 | 100 0.48 600 | ME° v7KEE 1000m 10 | 100 1.70 | 2250 | AO—T#<
28 | 90 0.53 750 | MK v7KZE 1300m 14 | 90 172 | 2050
30 | 90 0.53 650 | A v7KEE 1500m 16 | 90 1.80 | 2200
31 | 90 0.53 650 | IR vAKEE 1800m 18 | 90 1.90 | 2300
36 | 100 0.55 b J7KEE 2000m 20 | 90 2.00 | 2450 | #E {5
39 1100 0. 60 850 | M3 £ 1350m fEBICITS
bE YF 2200m 21 | 90 1.80 | 2150
40 1100 0.47 550 | SCHEAEE  2280m 24 | 90 1.50 | 1800 | r—7ILHHd
KERHiEE  296m 25 | 90 1.42 | 1700
41 Sl 2370m 26 | 100 1.64 | 2150
KEHERE  296m 27 1100 1.72 | 2300
LR 1570m 28 | 100 1.84 | 2500
BAZE 2000m 29 | 100 0.85 | 1100
42 bE v 1600m 30 | 90 0.55 600 | L3 D#<
43 | 110 0. 40 550 | b9 vk 1700m 37 | 90 0.84 950
94 /FA0- 38 | 90 1.30 | 1500
49 | 120 0. 36 550 | M¥ vk 1800m 40 | 90 1.78 | 2200
53 | 130 0.38 650 | b9k v 2000m 42 | 90 1.55 | 1850
vy 44 | 100 1.72 | 2300
59 | 130 0.31 550 45 | 90 1.80 | 2200
14 07 | 140 0.31 650 | ZEfEmE A 51 | 90 1.95 | 2400 | B9 v L§D
10 | 140 0.30 550 52 | 90 1.90 | 2300 tR
20 | 135 0.28 550 | H[EI5H 54 | 100 1.83 | 2450
23 | 135 0.29 550 56 | 100 1.85 | 2500 | Ak YITHEE
25 | 150 0.27 700 | Wo < WAEEE |16 04 | 90 1.94 | 2400
28 | 150 0.38 | 1050 | ZE[EIGm {11 07 | 90 1.93 | 2350 | i
34 | 140 0.38 850 12 ] 90 1.94 | 2350
140 0.60 | 1500 | Z=[E1EE 15 | 90 1.66 | 2000 | LIHTHEL
40 | 140 0.62 {1500 17 | 90 0.70 800
47 1100 1.40 -] 1900 100 0.70 850 | Z&E {1
50 | 100 1.50 1900 | - < U AEER A7V- DR 0 1A H
51 | 100 1.57 | 2100 110 0.74 | 1150
54 | 100 1.54 | 2050 | SI/E2ERRLS 110 0.78 | 1100
57 | 120 0.98 | 1600 23 | 90 0.14 | <100 | GIWF
59 | 120 1.10 | 1850
32 JAMSTECR, 40  (2000)



oo o

gbobooooooobobobobobobobo
gbhesooibOOobOOobOobOOoOoOoOobOOobOoDbOn
gooobooboobooboobooobooobog
gobobobooboboboooboobooboboobooo
gboboboooooogoeoomboooooboooon
gbobobooboobobooboobobbobooboo
gboboobooooobobooboooboooboboboo
goboboboobooooboobobbobooooo
gboboboobobooooboobooboboobooo

JAMSTECR, 40  (2000)

gobooooooooboobooboobooboobooo
goooboooooooobobooooooboboooooo

gooo

gMmoboboooooooooooboooboooo
gboobooobobooooboobobooobooobooog
gooobooooobooooooobooboboboooo
gooooooon2en11-22.0 19910

000o0oog1999o60900

33






	3. からみ索を用いた流速観測用中層係留系の掃海回収について
	1. 目的
	2. 作業概要
	3. 使用機材
	4. 掃海作業手順
	5. 作業内容
	6. まとめ
	謝辞
	参考文献


