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Nautile - 2035
Refit of the submersible & 

poursuit of manned deep 

intervention for the next 

decade
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The French government decides to preserve capability of human access to the deep ocean , 

and funds an extensive refit program (33 Mú) for Nautile including

Å An extensive technical upgrade project to increase performances & scientific interest

Å 8 dedicated engineering positions

Å 5 technical campaigns for qualification & operator training

Actions 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Phase 1
Short term obsolescence management

Sea-trials

Phase 2

Scientific requirements, system & feasability studies

Major system upgrade developments

System pre-integration

Nautile main overhaul period & sea-trials

Phase 3

Further R&D actions

Additional equipment development

Sea-trials

Nautile - operational availability
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Nautile upgrade scenario

Å Upgrade to pressure-balanced solid state LI batteries in configuration, 30% capacity increase (100KWh)

Å Subsequent weight/volume margin 500kg/0,5m3 dedicated to extended payload capacity

Å 50% increase in hydraulic power, increased 2 x 7Function manipulators

Å Upgraded vehicle front with state-of-the-art imaging (4K video, HR still photo, stereo rig) and lighting

Å Control & data system derived from Victor6000 and Ulyx develoments.

Å Complete set of scientific instruments : eDNA, rock drill, water samplers, bio-chemical sensors etc.

Å High bandwidth acoustic data transfer, cable operated elevator
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Ulyxïa 6000m AUV for

multi-resolution & multi-

sensor mapping
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2 battery pods

Photo & 

2x flash
SAS & MBES 

permanent 

configuration
Modular payload bay

Variable ballast 

UlyX ς Technical overview

4 steering 

planes

2 vertical 

thrusters Double panning 

main thruster

Retractable 

mast for Wifi & 

Iridium

Passive 

recovery line

Highlights

Å Distinct survey and hovering modes  
Å Variable ballast system for hovering close to sea-floor
Å In-house controler  software
Å Mission language for intelligent strategies
Å Low intrinsic stability for enhanced slope  capability  (70°)
Å Compact form  factor (4.5m length) for coastal vessels

Central lifting 

hook

Dimensions : 4,5 x 1,0 x 0,8 m
Mass :        2,7 T
Endurance :    24h / 80km
Payload  :     200 kg (air)
Max depth :   6000 m 
Speed : 3kt (survey), 0,5kt (hovering)
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Diving depth ulyX since 2020

Å135 dives at sea
Å60 dives > 3000m
Å36 dives > 4000

UlyX track record 2020 - 2025
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~ 20m

~ 15 m 
wreckage

Nodssumcruise (CNRS) , June’25, 4700m, Atlantic Ocean off Brittany

~ 20m 
wreck site Whale 

skeleton

Main investigation : retrieval and inspection of radioactive waste barils (from SAS sonar to optical 3D)

Random targets : wreckages and whale skeleton
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Pourquoi pas ?

Mid-life refit
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Map of French oceanographic campaigns since 1920

The French oceanographic fleet, an ageing deep sea fleet that needs to be 
modernised pending the commissioning of new vessels by 2030.

Deep-sea vessels

Station vessels

Coastal and regional vessels

Underwater vehicles and submersible

2021 2015 2017 2025
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RV Pourquoipas ? ςMid-life refit

La Flotte océanographique française, une infrastructure de recherche* opérée par l’Ifremer 

© S. Lesbats, Ifremer

Å Built in 2005, 40 scientists and 35 seamen

Å Multidisciplinary scientific campaigns including two deep-sea systems

Å Mid-Life refit objectives to enable the ship to continue its missions till 2045 :
Å Dealing with obsolescence
Å Installing new high-level scientific equipment to meet user requirements
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Project organization :

Å Selected shipyard: Remontowa, Gdańsk, Poland

Å External companies subcontracted by Genavir : Wärtsilä, GE General Electric…

Å Equipments acquired by Ifremer integrated by the shipyard : Kongsberg, KleyFrance, GE General Electric…

Ifremer – Ship ownerGenavir – Ship manager

Maintenance work Upgrade work
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RV Pourquoipas? - Maintenance work

Main works :

ÅMain diesel generators: engine control upgrade.

ÅElectric motors: new converters for propulsion 

ÅDSC (distributed control system): system retrofit

ÅDP (dynamic positioning): system upgrade

ÅNavigation equipment and bridge operating panel 
: upgrade.

ÅDeck machinery (cranes, A-frame, hydraulic…): 
overhaul.

ÅStandard maintenance work: mechanical, 
hydraulic, electrical, piping, sheet metal work, 
painting.

Virtual tour, JP Perrot, Ifremer

Virtual tour, JP Perrot, Ifremer

Main diesel 
generators

Electric motors
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New subsea winches

Å2 traction winches, SWL 15 T (150 kN@ 1 m/s, 300 kN@ 0.3 m/s)

Å4 drums : steel (21 mm, 8500 m) & synthetic (38 mm, 8500 m) + two ROV cables (electro-
optical cables)

ROV cable
21mm – 8500m

ROV cable
21mm – 9000mSteel cable

21mm – 8500m

Synthetic cable
38mm – 8500m
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New oceanographic crane

ÅMain winch (steel rope): harbor SWL 11 T → 15.5 m, offshore SWL 11T@13m, 6.5T@15.5m.

ÅAuxiliary winch (synthetic rope): SWL 2 T
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New gondola with new / updated acoustic echosounders

Main characteristics: Length: 13.50 m, width: 9 m.

A full set of new acoustic echosounders:

Å Multibeamechosounders:

Å Kongsberg EM 712 (0.5°x 0.5°, bandwidth 40-100 
kHz) 

Å Kongsberg EM 124 (1°x 1°, bandwidth 10.5-13.5 kHz)

Å Sub-bottom profiler: iXblueEchoes 3500 (old sensor kept)

Å Acoustic dopplercurrent profilers: 

Å ADCP Teledyne-RDI OS 38 (old sensor kept)

Å ADCP Teledyne-RDI OS 75

Å ADCP Kongsberg EC 150-3C

Å Doppler velocity loch Teledyne WH 600

Å Singlebeamechosounders: 

Å Kongsberg split-beam EK 80 (18-38-70-120-200-333 
kHz) 

Å + calibration system 
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Installation of the gondola during dry dock: February 2025
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Installation of the new echosounders: March 2025
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New gondola, work in floating dry dock / along the quay

ÅEnd of work in dry dock / cables and electronic racks installation in sounder room: March-April 2025

ÅHarbor acceptance tests with Kongsberg: end of April 2025
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Accommodation work in scientific PC

Acquisition area Scientific area ςwork desks and chart table

Scientific area ςconference table with large 
projection screen

Underwater vehicle survey area Dedicated room with IT equipment
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Anita Conti
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General characteristics

- Length 45 m

- Beam 11,5 m

- Max. 22 people (12 crew / 10 scientific)

- 19 days of autonomy

- Carbon footprint reduction of 30%

- Low consumption and silent vessel



23

The vessel was launched on

9th of July at Freire Shipyard,

Vigo, Spain

Progress :

- Gensets, propulsion motors

and main switchboards on

board

- Deck equipment is being

brought on board

- Piping is well advanced

- The electrical and IT

networks have started

- Insulation work has started
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ÅShipyardôs sea trials ï 

March/April 2026

ÅDelivery ï End of April 2026

ÅScientist/Technical sea trials 

from May to August 2026

ÅFirst scientific mission on 

September 2026
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Towards the use

of USVs in the French oceanographic fleet
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Å Preliminary benchmark of medium & large 

USVs : 2020 ï 2021

Å Demonstration  cruises  with  medium USVs :

Å 2021: ESSDriX cruise in the Med. sea for inter-

comparison between R/V LôEuropeand DriX: 

Bathymetry (EM2040) and vertical echosounder 

(EK80, 70-200 kHz)

Å 2022: DriXmed cruise . Inter-comparison 
between R/V LôEuropeand DriX : CTD (on winch 

and in gondola), weather station, EK80 

(70,200kHz), ADCP 300kHz
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Å 2023&2024: DELMOGES 

cruises to better understand 

accidental captures of dolphins in 

the Gulf of Biscay. Dolphins 

detection by airplane and 

acoustics, DriX for fish detection 

(EK80, 70-200 kHz) : 13 days at 

sea with full autonomy , no 

support vessel, satellite link only.

Å

Å 2023: C-SWOT cruise in the 

Med. sea for calibration of the 

new-generation SWOT altimeter. 

DriX complementing RV 

LôAtalanteand Thetys to catch 

North Current Variability and 

related small scale variability
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Transoceanic USV expected in operation in 2028

Acquisition of two high -endurance offshore USVs by Ifremer , in 

partnership with Shom .

Budget : 24 Mú, funded through the French investment programme 

« France 2030 ï Objective 10 » dedicated to deep seabed

Objectives :

Å Develop large-scale deep-sea exploration capability, with minimal 
environmental impact

Å Support innovation and development of cutting-edge technologies

Å Conduct exploratory mapping of deep-sea areas (beyond 200 meters)
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Technological Challenge

Å High endurance: 3500 Nm at 8 knots (or 18 days of 
scientific missions), without stopovers or assistance. 

Å Easily transportable and dismantlable in containers

Å Equipped with cutting -edge scientific instrumentation , 
installed in a gondola, capable of carrying multi-mission 
with deep-sea payload

Å Compliant with French regulations for maritime drones
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Crossing of the Atlantic Ocean 
in full autonomy with a stop on 
the Mid-Ocean Ridge. 

Missions in the Caribbean and
Polynesia:
Å Deep-sea exploration at depths

greater than 4000 meters
Å Continuous data collection

from the water column

Scientific Missions

4000 m
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What about

tomorrow?
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At the French level, we have completed our forward planning 

exercise. We must now move on to planning national resources, 

imagining the format of tomorrow's French fleet and the concept of 

the ships that will make it up.

Given:

Å the financial stakes (a hybrid ocean-going vessel costs between 

ú200 and ú300 million) and the investment barrier that lies 

ahead,

Å the need to reduce our greenhouse gas emissions,

Isnôt it time to imagine together what these ships will be like 

and to take a new step in strengthening our collaboration to 

better coordinate the use of our fleets?
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