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Abstract

Remotely Operated Vehicle, ROV is a new concept equipment being made to replace the
manned systems for investigating the deep sea environment. This paper presents the
dynamic cable response during ROV launching considering the coupling effects of ship
motion. By the harmonic response analysis, the variations of cable tensions were obtained.
Harmonic forces in head/beam sea states were calculated by the concept of relative

acceleration which obtained by ship motion analysis
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Table 1 Dimensions of ROV carrier

Lpp 555m |
Breath 120 m
Draft 51 m
Displacement 1805 m®
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Table 2 Properties of ROV cable

items value |
Weight in air 1.041
{ton/km) in water 0.8302
Diameter {mm) N 17.3
Strength breaking 14.5
(ton) Max. 17.2

Stiffness (kN) 9.79 X 10°
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Table 3 Results of wave load (in case of head sea, unit

wave height)

Freg. Acceleration Position Re Im Phase Amplitude | Wave ioad
(Hz) | / gravity accel. (rad.) (N)
X direction Winch 3.970E-3 415764 | -1.043E-1 | 3.992E-3 2.5
A-frame 3.913E-3 -4.105E-4 | -1.045E-1 | 3.934E-3
02 Y direction Winch 3.493E-10 | -1.817E-14 | -5.202E-5 | 3.493E-10 0.0
A-frame 3.718E-10 | -1.716E-14 | -4.616E-5 | 3.718E-10
Z direction Winch 2.458E-4 4.065E-3 1.510E+0 | 4.073E-3 360.0
A-frame -8.250E-5 4.095E-3 | -1.551E+0 | 4.096E-3
Freq. | Acceleration Position Re Im Phase Amplitude | Wave load
(Hz) | / gravity accel. (rad.) (N)
X direction Winch 1.689E-2 -1.292E-2 | -6.530E-1 | 2.126E-2 -96.2
A-frame 1.509E-2 -1.168E-2 | -6.587E-1 1.908E-2
05 Y direction Winch 1.557E-9 -6.979E-10 | -4.215E-1 1.706E-9 0.0
A-frame 1.582E-9 -3.611E-11 | -2.282E-2 | 1.582E-9
Z direction Winch 8.928E-3 2.285E-2 1.198E+0 | 2.453E-2 2353.4
A-frame -1.419E-3 2.997E-2 | -1.523E+0 | 3.001E-2
Table 4 Results of wave load (in case of beam sea, unit wave height)
Freq. | Acceleration Position Re Im Phase Amplitude | Wave load
(Hz) | /gravity accel. (rad.) (N)
X direction Winch -2.123E-7 -9.749E-7 | 1.356E+0 | 9.977E-7 0.0
A-frame -8.171E-8 -6.266E-7 | 1.441E+0 | 6.319E-7
0.2 Y direction Winch -3.902E-3 | 4.761E-10 | -1.220E-7 | 3.902E-3 29
A-frame -3.968E-3 8.426E-10 | -2.124E-7 | 3.968E-3
Z direction Winch 3.105E-5 4.075E-3 1.563E+0 | 4.075E-3 -0.8
A-frame 1.194E-5 4.077E-3 1.568E+0 | 4.077E-3
Freq. Acceleration Position Re Im Phase Amplitude | Wave load
(Hz) | /gravity accel. (rad.) (N)
X direction Winch 1.446E-5 -3.927E-5 | -1.218E+0 | 4.185E-5 -0.7
A-frame 5.385E-6 -2.624E-5 | -1.368E+0 | 2.678E-5
05 Y direction Winch -1.146E-2 -6.653E-6 5.808E-4 1.146E-2 279.6
A-frame -1.779E-2 -1.655E-6 9.303E-5 1.779E-2
Z direction Winch 3.211E-3 2.547E-2 1.445E+0 | 2.567E-2 -87.3
A-frame 1.232E-3 2.555E-2 1.523E+0 | 2.558E-2
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Table 5 Results of amplitude of ROC cable
tension in case of head sea, unit wave height

Freq. (Hz) Position Tension (kgf)
0.2 A-frame top 297
ROV 29.8
0.5 A-frame top 13.8
ROV 13.9

Table 6 Results of amplitude of ROC cable
tension in case of beam sea, unit wave height

Freq. (Hz) Position Tension (kgf)
0.5 A-frame top 70.6
ROV 72.8
4. 28

- ROV carrier AIAEIE Olatstst RetAoiA
D= JNst], ROV &aAl wave loadOl 2/aH
grM5k= ROV 0|22 AHHSIE pre—stressed
harmonic response analysisE Solf AH&sICH

- SR 280 OE HoIZ DP&Q% AtTH Db

T JHEE OiSBol &85 AN 23 HOIS
JIR™ 210 Y §E e 18& C
- HIAE Sl WEE [Tt
Ol 2t oI B Bgt &HE
K& AlAES otd AN S8

Ct

0

!

%Z

X

4t

10 oo m

&

40

Mmooz 2

o o
2 JIth

= 1y

[}
S
h

=]
S

=
A

il

- OHeAER “XHMITH &K 2 3 =
I8t D18, At A5, ol @?ﬁ EIOM,
2000.11

. SO HUAIAE HIDMIE A Qo A

Eo| AX|, HHXEFX &I, St=HAHAAH
PBOAM, 2002

- C.K. Morooka, K. Nishimoto, R.S. Rodrigues
and A.L. Cordeiro, "Coupled Motion of a Diill
Vessel-Riser-Template System in Waves."

Jn S, Chung and 8. Cheng, "3-D
Responses of Vertical Pipe Bottom Pin—-Jointed
to a Horizental Pipe to Ship Motion and Thrust
on Pipe — Part I MSE and FEM Modeling,"
Proceed. of Ninth Int. Offshore and Polar Eng.
Conference, Brest, France, 1999

Kyu Nam Cho and Woo Sup Vi,
"Development of a Dynamic Analysis Scheme
of Cable for ROV Operation," Proceed. of
Twelfth  Int.  Offshore and Polar  Eng.
Conference, Kitakhushu, Japan, 2002
- Osamu Nagatomi, Masahiko Nakamura and
Wataru Koterayama, "Oynamic Simulation and
Field Experience of Submarine Cable during
Laying and Recovery," Proceed. of Twelfth Int.
Offshore  and Polar Eng.  Conference,
Kitakhushu, Japan, 2002

_98,



