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Al: safer and
more efficient

PRESENT

Floating solar power systems

increas’ngly in demand

26/08/2023




Climate Change S PO ‘ () bEiNGENIERIA

8 A<
g ) * o | "'H'IO/ wor ld
PRIMARY
ane'mg CARBON ENERGY Ke&Ps
CARBON
: 7 CARBON o EMISSIONS x CONSUMPTION X x consimi ma,

PRIMARY GROSS e 0
ENERGY DOMESTIC Mof ém re

-H"' (;r:ou/H\ °P CONSUMPTION  PRODUCT E ng\(ZY l
energy 1s driven

53 “w Srow oe 100% CHART: GLOBAL PRIMARY ENERGY SUPPLY BY SOURCES (1900-2010)
?oyu\t\ﬁov\ Q wealth/

the pri ’ soppl
4 'coir\rén&a{l?o:wmgi‘t FEE’ é

20% BIOMASS

1900 1?10 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

ource: Vaclav Smil {2010, Energy Transifions; BF Stafistical review of world energy 2018



Climate Change

/a=y UNCUYO ( \FACULTAD
&Y e cuvo » DE INGENIERIA

Fossil fuel combustion account today for more
, which represent 3/4

than

of total greenhouse gases emissions.
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FIGURE: GLOBAL CARBON DIOXIDE EMISSIONS BY SOURCE (1870-20146)
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Source: Global Carbon Project (2017)

CAUSAS Y CONSECUENCIAS

Gases de Efecto Invernadero (GEIl): CO2, CH4, N20,
HFCs, PFCs, SF6

* Principales actividades humanas:

« Quema de combus-bles fosiles

* Deforestacion

* Tratamientos de residuos

Impactos negativos:

* Sequias - Inundaciones

* Variaciones en los sistemas clima-cos
* Pérdida de recursos naturales

y biodiversidad

« Aumento del nivel del mar
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Towards a net-zero
emissions world

@ OBJECTIVE

to hold “the increase in the global average
temperature to well

above pre-industrial levels and pursuing efforts
to limit the temperature increase to 1.5°C [...]"

Towards a net-zero
emissions world

Iz
% IMPLICATIONS

No net-positive greenhouse gases emissions in
the second half of the 21 cen’rury

PHOTOGRAPH: ADOPTION OF THE PARIS AGREEMENT (DEC. 2015)

Nations Unies
Conférence sur les Changements Climatiques 2015

COP21/CMPIL

Paris -France =
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Low Carbon Energy Sources
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Why Offshore Wind?

Global wind power 2018: 591 GW

CAGR
® Onshore 3% 540

son
® Offshore i» |
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Share of offshore ~1%
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Global offshore market

Europe
Capacity Investment
[MW p.a] [EURbnp.a]
144
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2013 2016 2020 2013 2016 2020

North America . =
Capacity Investment Asia PaleIC
[MW p.a.] [EURbn p.a.] Capacity Investment
(MWp.a] [EUR bnp.a]
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[ Offshore projects Il Plans for offshore [ No activity

Rationale: Investment costs per MW: 2013: EUR 3.9 m, 2016: EUR 3.6 m, 2020: EUR 3.2 m

26/08/2023 11
Source: EER; BTM; Global Data; Roland Berger



Offshore Wind platforms

(\ FACULTAD
w» DE INGENIERIA

Barge Semi-Submersible Tension Leg Platform Spar

Types
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Floating Ofttshore Wind
o Wind is more regular Turbines

o Wind is stroger

o Biger rotors

o More Energy/m2 ! i
o Enviromental (noise and visual

polution)
- Upsizing - "not in my backyard”
* Lessintermittence

Noi lluti
Optimal wind speed .O e o I.o &
(rated) «  Visual pollution
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Onshore Offshore 17MW

Wind Turbines Wind Turbines
Capacity
5.5 MW
Capacity
6.0M
Capacity
2.5 MW ’ - ]

- ; - Rotor

Rotor L = o
L | Diameter * T » 250 m
I | 174 m Rotor
Rotor Hub Hub Diameter Hub Hub
Diameter Height Height 150 m Height Height
120m

Specific Power Specific Power Specific Power Specific Power

221 W/im? 231 W/m? 340 W/m? 346 W/m?
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@ Stability Stability I
While towing Once @

Intalled

@ Decrease LCOE Challenges Minimaze

Fatigue
Maximizar
Production
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/ c) Floating Offshore
Decrease o0%
Q] -

LCOE: costo promedio total de
construir y operar una central
eléctrica y dividirlo entre la
energia total a ser generada
durante su vida util.

Fixed-Bottom
40% | Baseline 2014

-

0% [ ]

-20%

-40%
--l-- High Scenario

-60% == \edian Scenario
--®--Low Scenario

-80%
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

Change in LCOE relative to expert-specified 2014
baseline for fixed-bottom offshore (=0%)

Lines/markers indicate the median expert response
Shaded areas show the 1st-3rd quartile range of expert responses
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= o Keep the blade perpendicular to the wind direction
Stability

Ingenious floater design insuring stable wet

o Innovation v fowing

Innovative movement damping systems for
“ a better stability in a production phase

Once Installed

FIGURE: INSIDE A FLOATER USING DAMPING POOL SYSTEM

Active ballast reservoir

Static ballast reservoir
Heave plate
18
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@ Mlnl.mlze A4 Maximize production & minimize fatigue in a
Fatigue constraining environment (wave, wind,

\ current)
/

... laken up!

© Ingenious floater design insuring stable wet towing
Maximizar Innovative movement damping systems for a
Production better stability in a production phase

‘. Control
N
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Control in production

Yaw control Torque control Pitch control

26/08/2023 FIGURE: CONTROL PARAMETERS 20
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Sysrems

CONTROL
s a way to
‘ optimize both
the ENERGY PRODUCTION and +he.

S (S FATIGUE
7 e e G5 tthe
v T NN WiND -

).

*

Floating wind turbines
Constitute a Solution

Fo+he problems onshore Semdndiion
wind turbines have o Face' o Serve the tnnovation L C o E

is to lower the
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The Offshore Wind Session, 11 May 2021 – RWE Doggar Bank video.mp4
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