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Design for Subsurface Mooring with an Acoustic Doppler
Current Profiler and Its Motions in the Open Sea

Atsuo ITO*® Koichi TAKAO*3
Kunio YONEYAMA** Kentaro ANDO**
Takeshi KAWANO** Yoshifumi KURODA **

A subsurface mooring with an acoustic Doppler current profiler was designed using a
model simulating buoy motions, which mooring is for measuring long term current
variabilities in the western equatorial Pacific. The buoy motion in the open sea was
investigated and compared with simulated values. A model based on lumped mass
method was used to derive cable catenary, tensions and safety factors. Through the
design procedure, the following were taken into account. First, the top buoy with the
ADCP will be in the range of 250-300 m depth. Second, the safety factors for each buoy
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materials will be over four. The mooring was deployed at 0°, 147°E in 1993. The top buoy

was in the range of 239-270 m depth in the sea.

The top buoy fluctuated vertically about

9 m in quiet periods, but 30 m in the largest case with semi-diurnal cycle. The largest tilt

angle of the ADCP was 5.5 degrees to the vertical axis which is within the measurable range

of 15 degrees.

Key words : ADCP, mooring, western equatorial Pacific, TOCS
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Photo 1 Top buoy mounted with ADCP.
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Table 1 Specifications of the joint parts for the simulation.
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No Name BEZE (m) @HE (m*) #HR kg) #7 (kg) CDP (AP
1 ADCP 1.8 1.13 204 .0 —520.0 0.47 RDI 150kHz*
2 €7D 0.4 0.32 50.0 43.6 0.70 SBE 16
3 74 (3) 0.6 0.84 99.8 —236.8 0.47 ABS CT608B
4 T4 (3) 0.6 0.84 102.7 —254.3 0.47 ABS CT608B
5 YN 0 0 5.6 g, 7 0
6 Yy N 0 0 27 2.2 0
T YV 0 0 2.3 1.9 0
8 Yy 7N 0 0 2.3 1.9 0
9 Yy TV 0 0 2.3 1.9 0
10 Y+w 27 0 0 AP 1.9 0
11 #Hs5 X714 (10) 0.4 1.26 218.0 —243.3 0.47 BENTHOS 2040-17V
12 Uy —4— (2) 0.36 0.68 128.0 100.0 0.70 BENTHOS
13 Yy I N 0 0 &l 2 0
14 vvw 2 0 0 2.7 2.2 0
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Table 2 Specifications of the mooring lines for the simulation.

No Name 4%l %m“e; Eff) ,'ﬁﬁfﬁ% <ng§§) CBO  CDF ﬁ%‘iﬁg
1 Pme—ld 2 5.4 13 4.829 20,000 2.2 0.04 5.89
2 A4 ¥-— 2 50.9 11 | 0.258 14,000 1.1 0.02 3,78
3 F+A4or 2 3.6 16 0.015 24.85 1.1 0.02 5.24
4 FA4 vy 2 3.8 16 0.015 24.85 1.1 0.02 5.24
5 74%— 4 96.4 11 0.258 14,000 | 0.02 3,10
& 74— 6 289.2 11 0.258 14,000 1.1 0.02 3.75
T 75— 15 1,010.1 9 0.019 790 1.1 0.02 4.18
8 75— 15 1,010.1 9 0.019 790 1.1 0.02 4.18
9 T G 15 1,010.1 9 0.019 790 1.1 0.02 4.18
10 T H- 7 500.3 9 0.019 790 1.1 0.02 4.18
11 Fz~¥ 2 7.8 13 4.829 20,000 2:2 0.04 6.37
12 Fx = 2 4.0 13 4.829 20,000 2.2 0.04 6.37
13 +4 v 3 133.2 16 0.015 24.85 1.1 0.02 5.24
14 F 22—V 2 11.7 16 4.860 20,000 2.2 0.04 15.30
i
Horizontal displacement (m)
1000 2000
0 o T T TTTT T T TT7T]
V=0. 5m/s i
) —— 50 0m
A
1000
V=0m/s — 1000m ? |
2000
& ]
o i
o L
=)
3000 g
Al H 1: V = Ony's
: 2:V = 0. 3ny's
3:V = 0. 5m/s
4:V = 0. 7my/s
5:V = 1. 0nYs
1
4495m [
LA LSLLS 0000
K4 #Hhorezr40 5 va2lb—var iRhBohRYROMHX
Fig.4 Assumed profile of current velocity for model Fig. 5 Simulated displacements of mooring line under
simulation. various current velocities,
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Fig.6 Obtained tension and safety factors at each
element of the mooring by the model.
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Table 3 Simulated top buoy depth and horizontal
displacement.

iR ADCP ¥ ADCP K% E)
(m/s) (m) fEEE (m)
Case 1 0.0 277.0 0
Case 2 0.3 279.6 155.4
Case 3 0.5 298.1 416.5
Case 4 0 s 344 .1 740.8
Case 5 1.0 445 .2 1,167.0
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Fig. 10 ADCP echo intensity at the sea. (a: the
deepest case of the maximum echo intensity
which may result from the reflection of main
lobe at the sea surface, b : the shallowest case
of it.)
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Table 4 Mean drop-velocities of moorings using
three types of anchor measured by
tracking acoustic releases.

Ay a1 —b 0-4,000m 4,000 m-4,360 m
2.4m/s 0.8m/s

L — 0-2,100 m 2.100m-3,200m
3.1m/s 2.8m/s

S 0-3,200 m 3 900 m~-4, 150 m

(N5 a—=1) 1.1m/s 0.9m/s
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