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Global Monthly CO, concentration in ppm
Data source:
Historical Greenhouse Gas Concentrations for CMIP6 (Version 1 July 2016) and NOAA/ESRL (for global data from 1980 to present)

See the full list of spiral variants - Background, Videos, and GIFs
Original Climate Spiral by Ed Hawkins (Climate Lab Book),
extended with Carbon Budget and Concentration Spiral by
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Global Mean Temperature in °C relative to 1850 - 1900 average
Data source:
HadCRUT4 global temperature dataset
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N Einstein Telescope Research Infrastructure:

= Challenges and Long-Term Sustainability
; TRL Wind
Future (?) Challenge: .4
Energy Transition N
(... towards RE on land and at sea.)
Basic 1deas for the Energy Solar
archipelago
Geothermal
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Integration and

Figure: Working principle of OTEC
(© Bluerise BV)

Interdisciplinarity
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Energy Archipelago An Energy Hub... towards a

How to use the energy? Floating Smart Clty

a) In situ use & storage
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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)
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Renewable Energy sealLab

It hosts the first prototyipe of Hexafloat
(CNR-Saipem)




Weather Station - Davis Vantage Pro 2

=S
3; wind speed and direction, rainfall, solar radiation,
air pressure, humidity

Wave Radar - K Band
Y/ Directional wave spectrum and wave motion reconstruction

N ZX Lidars:
“I*s - 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
- ZX3o00e: 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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E Workhorse Il Sentinel ADCP
PO Profiling ranges from 1 to 165m
Sample Rate 2 Hz

Velocity accuracy 0.5 cm/s

L T\ ﬁcoustic Doppler current profiler (ADCP)

é SoundTrap ST600 HF - Underwater sound recorder
Rl le W

e A Bandwidth 20Hz - 150kHz
D Sample rate up to 384 kS/s
N Meteo-Marine Monitoring Buoy
3 E Wave Sensors (Hs, Hmax, Tp, Tmean, Wave Dir) in
PO 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

Project: 101079696 — ET-PP — HORIZON-INFRA-2021-DEV-02
Grant agreement: N2 101079696
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Einstein Telescope Research Infrastructure:
Challenges and Long-Term Sustainability

Challenge: (CNR-Saipem cooperation)
Prototyping of the FEA

Hexafloat FOW'T with intermediate scale
(1:6,8) installed at the sea lab has allowed , with
a small investment (less than 1 Meuvro), a

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

Project: 101079696 — ET-PP — HORIZON-INFRA-2021-DEV-02

February 16 -17, 2026, Sapienza, University of Rome
Grant agreement: N2 101079696
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Challenge: 2021

Prototyping of the FEA e e,
Yp g f @ lsmuromié;smmmg ::M

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)

Project: 101079696 — ET-PP — HORIZON-INFRA-2021-DEV-02
Grant agreement: N2 101079696

February 16 -17, 2026, Sapienza, University of Rome
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Challenge: What benefits from

design low cost structures minimizing
environmental footprint

(semi-)taught

mooring lines?

- Some wise choices for a sustainable design of a
FOWT:

* Floater transparent to waves

* Natural material or recyding material

* Syntethic taught (or semitaught)
mooring lines

* Sucion pile (where possible) or driven
pile

* Electrical substation

* Mooring sharing

* Anchoring sharing

Project: 101079696 — ET-PP — HORIZON-INFRA-2021-DEV-02 February 16 -17, 2026, Sapienza, University of Rome
Grant agreement: N2 101079696
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FLOATFARM Project Overview:

* Coordination: TU Berlin (Prof. Joseph Saverin)

RESEARCH/ PUBLIC ORG.

PRIVATE PARTNERS DTy

e * Start: Jan 2024, End: Dec 2027
sowenty - . * Total Funding: ~ 6M€
""""" pre
S O [ 17 Partners (7 Academic, 9 industry, 1 consulting)
00 Consglo N dele Ricerch o

e 34 Deliverables
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sawento  b@TSHS JINNOSEA  SEAPOWER -t oCEAN
& FI_UATFARM Developing the Next Generation of Environmentally-Friendly Floating Wind

Farms with Innovative Technologies and Sustainable Solutions

Project: 101079696 — ET-PP — HORIZON-INFRA-2021-DEV-02 February 16 -17, 2026, Sapienza, University of Rome

Grant agreement: N2 101079696
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FLOATFARM

Mooring system
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Mooring system
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Shared anchor point (caisson#1)
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Challenge: FPV solar island

design low cost structures minimizing (MSc thesis Camilla Luvisetto)
environmental footprint
Hs=0.5m, Tp =5s
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Challenge: FPV solar island

design low cost structures minimizing
environmental footprint
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DIPARTIMENTO DI
INGEGNERIA

”” INDUSTRIALE

UNiversiTA pec STupi or NapoL
Feperico ll

Universita dli Studi di Cagliari
A new infrastructure for the MRE
COEXIST-in-MaRE

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

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

10 Meuro

(Fase 1 : 2 Meuro) DIPARTIMENTO DI INGEGNERIA 1 OStS fh(‘ ﬁrsit lg rotot'i)e Of H YAl 13

MECCANICA E AEROSPAZIALE

mR P =~  [STITUTO DI INGEGNERIA DEL MARE o .
@ ANEAwE | INSTITUTE OF MARINE ENGINEERING 23 SAPIENZA

UNIVERSITA DI ROMA
Fase 1: 0.6 MEuro

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



