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PERSONAL HISTORY
I graduated in 1985 from CENTRALE PARIS (Ecole Nationale Superieure des Arts et
Manufactures), major in ocean engineering. [ began work at IFREMER in October 1985.
I was involved in the IFREMER project :
—1985
* Feasability studies on long range autonomous vehicle
—1986 and 1987 .
* Preliminary studies and critical functions analysis on underwater robotic systems for the inspec-
tion and maintenance of offshore platforms.
* Manager assistant for the development of the ROBIN system (6000 m eyeball type R. 0. V. )
—1988 . (In charge of tethered R. 0. V. development)
* Improvements of the ROBIN system and preliminary studies on its use deployed from a garage.
* DELTA TOWER preliminary studies (Inspection and maintenance of offshore platforms, accessi-
bility studies)
-—1989
* Reliability of the ROBIN propulsion, analysis and proposal
* Preliminary studies on a deep R. 0. V. {or scientific use
As part of an engineer exchange between France and Japan, [ joined the JAMSTEC Deep Sea

Technology Department in the beginning of june 1990, for a six month period.
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DEEP REMOTE WORK SYSTEM

IFREMER is currently planning to develop a remote work system for deep ocean. This teleoper-
ated system is mainly desinged for scientific use but is also conceived for operation on wrecks and
rescue of manned submersibles. It is intended to dive to 6000 meters and will have manipulative
capabilities. Due to the diversity of tools utilized by the scientific community, a great attention
must be paid to the payload capabilities of the system. This system can be deployed from a ship
without dynamic positioning system.

Actually, more than seven work systems can dive up to 5000 meters, in particular the HYSUB
5000 (Deep Water Services and Institute of Ocean Sciences), ARGO/JASON (Woodshole Oceanog-
raphic Institute) and GEMINI (Easport International). The two basic deployment concepts are the
“free swimming concept” and the “launcher deployment concept”.

A free swimming system is able to cover a much larger area on the sea floor than one deploved
from a launcher, especially in low current. This large footprint is particulary important when the
mother ship is not equiped with fine dynamic positioning system. On the other hand, the vehicle
must be powerfull enougth to compensate for drag from the cable.

When deployed from a launcher, the vehicle is uncoupled from the ship motions but the footprint
is limited by the length of the tether. If landed on the sea bed, the launcher can be used as a “tool
box” which increases the payload capabilities of the system.

Based on JAMSTEC's experience with DOLPHIN 3K, my study concerns mainly the evaluation
of the performances of such a concept. In particular, the work area on sea bed, and the management
of such a system has been analysed.

Concerning the footprint study, calculations have been carried out based on DOLPHIN 3K de-

sign. Static calculations of catenary give the maximal work area of the vehicle but dynamic calcula-

Footprint L
A0m Vehicle speed™>0.5 knot

Vertical thrust @ 500 Newtons

A000m

2000m Fx=
]

Fx=
1000m 2000 N
Fx=
35490 N

Fx=
2000 N

2 knts

1 knts
Mt 500m

0.5 knt

500m 1 knt

Diagramm 1 : Footprint (Forward direction)
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tions give more realistic results. Effectively, the vehicle speed decreases as the distance from the
starting point increases. The range on the forward direction, for 3300 m and 6000 meters water
depth, has been calculated assuming that the vehicle speed must be over 0.5 knots.

The following diagramm shows the results for two current profiles and two forward thrusts. The
vertical thrust is kept at 500 N. The forward thrust of 2000 N (Fx) was choosen to evalue the foot-
print of a less powerfull vehicle than the DOLPHIN 3K system. In this case, a power balance gives
a total power of 20 KW. The results do not significantly depend on the depth.

Track charts of operational cruise give valuable results on the footprint of the DOLPHIN 3K. Fi-
gures 1 shows an example of vehicle and support ship NATSUSHIMA positions during the observa-
tion of a restricted area. The water depth was 2000 meters. The ship kept station inside a rectangu-
lar of 430 * 300 meters and the average dimensions of the area inspected by the vehicle was 570 *
320 meters. As can be seen on figure 2, the maximal horizontal distance between the vehicle and the
ship did not exceed 1250 meters.

Working in Japan, as a visiting researcher is very interesting, although it is difficult to communi-
cate without well developed japanese language skill. Nevertheless, it was a fruitful experience for
both personal and professional reasons and I encourage, in the future, the pursuit of such interna-

tional cooperation.

Ship position

Dolphin position 1356

(

»"‘ 1250m}

J 150 m

SCALE f 0 &

11028

Figure 1 I Relative positions of the vehicle and the ship

Meters
1200
1000
200
Hion

100

Research
of area

Observation

11:00 12700 15 40 14000 Tiune

Figure 2 . Horizontal distance of the vehicle from the ship’s position
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