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Future (?) Challenge:

Energy Transition
(… towards RE on land and at sea.)

Integration and 

Interdisciplinarity

Basic ideas for the Energy 

archipelago
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Can the need to 

produce food, fresh 

water and energy at 

sea coexist with 

preserving of marine 

biodiversity and 

within a circular 

economy strategy? 

Engineering & Technology

(Fluidynamics, structures, control, etc)

Biological & Marine Sciences

Geological Sciences

Climate Science

Material Science
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What we are proposing

in Italy since 2015

(CNR-INM)

Energy Archipelago



Energy Archipelago

H2  production 

through water 

elettrolisys

Methanol prod. 

elettrocatalisys

CO2+3 H2=>H20 + CH3OH

Fuel Cell and 

Charging hubs

How to use the energy?

a) in situ use & storage

An Energy Hub… towards a 

Floating Smart City

Desalination Battery

Sodium-ion battery



Experimental Study 

in indoor lab

Prototyping

in real environment

Numerical Study

Digital 

Twin

& AVR

Fish Hydrodynamics
(Phd Damianno Paniccia, 2022, Sapienza)

Challenge: Prototyping of the FEA



Breakthrough:

- First Multidisciplinary lab (wind-sun-

wave) of the Mediterranean sea. 

- Available for testing novel marine 

renewable energy devices

- Ready to host the first energy archipelago

prototype

Funding:

- Italian RP (MiSE, MaSE),

2.5 MEuro (2019-2021) +

3    MEuro (2022-2024) 

3    MEuro (2025-2027)

Challenge: 

Prototyping of the FEA I-MaRELab: 

Interdisciplinary Marine 

Renewable Energy seaLab

- it hosts the OBREC  (Unicampania)

(Overtopping BReakwater wEC)       

- It hosts the first prototyipe of Hexafloat

(CNR-Saipem)



Weather Station - Davis Vantage Pro 2
wind speed and direction, rainfall, solar radiation, 
air pressure, humidity

Wave Radar – K Band 
Directional wave spectrum and wave motion reconstruction

ZX Lidars:
- ZX-TM: horizontal profiling Lidar

10 to 550m, Sample Rate 50 Hz, Speed range 0.5-45m/s
Wind speed Accuracy 0.1 m/s
Up to 17 horizontal ranges and 15 vertical slices at each range

- ZX300e: vertical profiling Lidar
10 to 300 m, Sample Rate 50 Hz, Averaging rate: 1-second 
Wind speed Accuracy 0.1 m/s
Up to 10 measurement vertical points
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Acoustic Doppler current profiler (ADCP)
Workhorse II Sentinel ADCP
Profiling ranges from 1 to 165m
Sample Rate 2 Hz
Velocity accuracy 0.5 cm/s

Meteo-Marine Monitoring Buoy
Wave Sensors (Hs, Hmax, Tp, Tmean, Wave Dir) in
Time e freq. Domain

Weather Sensors: Wind speed and direction,
Air temperature, humidity, pressure and solar radiation

Water Quality Probe (Conductivity, Salinity and 
Temperature)
ADCP

SoundTrap ST600 HF – Underwater sound recorder
Bandwidth 20Hz – 150kHz
Sample rate up to 384 kS/s
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(CNR-Saipem cooperation)

Hexafloat FOWT  with intermediate scale 

(1:6,8) installed at the sea lab has allowed , with 

a small investment (less than 1 Meuro),  a 

technological jump from  TRL 3-4 to TRL 6-7

Challenge: 

Prototyping of the FEA
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Prototype at MaRELab (scale factor 1:6.8 of a 5 MW)

Turbine: Tozzi Nord TN535 - 10 kW, rotor diam = 13 m

Floater: Hexafloat (Saipem patent), pendulum system
(max diam. 13 m,  max draft 3.8 m, pendulum draft = 17 m )

Challenge: 

Prototyping of the FEA

2021
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- Some wise choices for a sustainable design of a 

FOWT: 

• Floater transparent to waves

• Natural material or recycling material

• Syntethic taught (or semitaught) 

mooring lines

• Suction pile (where possible) or driven

pile

• Electrical substation

• Mooring sharing

• Anchoring sharing

Challenge: 
design low cost structures minimizing

environmental footprint 

What benefits from

(semi-)taught 

mooring lines?
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FLOATFARM Project Overview:
• Coordination: TU Berlin (Prof. Joseph Saverin)

• Start: Jan 2024, End: Dec 2027

• Total Funding: ≈ 6M€

• 17 Partners (7 Academic, 9 industry, 1 consulting)

• 34 Deliverables

Developing the Next Generation of Environmentally-Friendly Floating Wind 
Farms with Innovative Technologies and Sustainable Solutions
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Mooring system
75 m

45 m
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Mooring system
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Shared anchor point (caisson#1)
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Challenge: 
design low cost structures minimizing

environmental footprint 

FPV solar island
(MSc thesis Camilla Luvisetto)

Hs = 0.5 m, Tp = 5s

Hs = 0.75 m, Tp = 5s
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Challenge: 
design low cost structures minimizing

environmental footprint 

FPV solar island



PN RIC 2021-2027 - Manifestazione di interesse per il potenziamento delle 
Infrastrutture di Ricerca (IR) pubbliche

20 Meuro + 10 Meuro
(Fase 1: 7.0 Meuro)

Fase 1: 0.6 MEuro

10 Meuro
(Fase 1: 2 Meuro)

A new infrastructure for the MRE
CoExIST-in-MaRE

Center of Excellence for Italian and European Science & Technology in Marine Renewable Energy


