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Offshore Renewable Energy 
(ORE)

WAVE 
ENERGY

Source: MERIC

TIDAL 
ENERGY

Source: Sustainable Marine Source: NREL

FIXED and FLOATING OFFSHORE WIND



WAVE 
ENERGY

https://www.meric.cl



TIDAL ENERGY

https://images.hydroreview.com/wp-content/uploads/2022/06/Sustainable-Marine.jpg



https://www.windpowerengineering.com/comparing-offshore-wind-turbine-foundations/

FIXED and FLOATING OFFSHORE WIND



ORE Market

Source: MERIC Source: Sustainable Marine Source: NREL



ORE Market: 

Source: https://www.oceanenergy-europe.eu 2021

Wave and Tidal Energy

Installed Power LCOE 

TIDAL
2022 310 USD/MWh
2030 139 USD/MWh

WAVE
2022      850 USD/MWh
2030   ~300 USD/MWh

Source: ORE Catapult 2022 / OES 2015

Challenges

• Cost reduction
• Scalability
• Survivability
• Maintainability
• Materials
• Control

Wave and Tidal technologies are still in an early development stage,
with important R&D requirements. No reliable growth estimates

https://www.oceanenergy-europe.eu/


ORE Market: 

Source:

Offshore Wind Energy

Installed Capacity LCOE 

Fixed offshore wind is already an industry, transferring its experience
and technology to the emerging floating wind industry

Source: DNV 2020

Bottom-fixed
54.9 GW

Floating
~200 MW



ORE Market:

https://gwec.net/wp-content/uploads/2022/06/GWEC-Offshore-2022_update.pdf

Offshore Wind (Fixed)



ORE Market: Floating Wind

https://gwec.net/wp-content/uploads/2022/06/GWEC-Offshore-2022_update.pdf



120 GW
Floating Offshore Wind Global Project 

Pipeline

700 GW
Fixed Offshore Wind Global Project 

Pipeline





ORE in Latin America

Source: MERIC Source: Sustainable Marine Source: NREL Source: https://www.offshore-energy.biz/ / © MPS

https://www.offshore-energy.biz/


Source: MERIC Source: Sustainable Marine Source: NREL

ARE WE THE NEXT REGION?

Source: GEBCO

DEPTH CRITERIA:
< 50m: FIXED
< 1000m: FLOATING 
(< 250m ideal case)

DISTANCE CRITERIA:
< 200km FROM COAST 



Source: MERIC Source: Sustainable Marine Source: NREL

SITES AND RESOURCE

Source: GEBCO

WIND SPEED CRITERIA:

> 7m/s

DEPTH CRITERIA:

< 50m: FIXED

< 1000m: FLOATING 

(< 250m ideal case)

DISTANCE CRITERIA:

< 200km FROM COAST 



POTENTIAL SITES IN LATIN AMERICA (EXAMPLES) 

National
Grid
Capacity
(2021):
43 GW

National
Grid
Capacity
(2021):
192 GW



POTENTIAL SITES IN LATIN AMERICA (EXAMPLES) 

National
Grid
Capacity
(2021):
18 GW

National
Grid
Capacity
(2021):
90 GW



POTENTIAL SITES IN LATIN AMERICA (EXAMPLES) 

National
Grid
Capacity
(2021):
27 GW

National
Grid
Capacity
(2021):
14 GW



FIXED

FLOATING

Offshore Wind Technical Potential in 
Latin America

2209 
GW
(31%)

4903 
GW
(69%)

Country
RISE 

Score
Total 
(GW)

Fixed
(%)

Floating 
(%)

Argentina 59 1870 30% 70%
Brazil 71 1228 39% 61%
Chile 73 957 14% 86%
Mexico 69 869 46% 54%
Venezuela 19 381 30% 70%
Perú 52 347 9% 91%
Uruguay 56 275 69% 31%
Colombia 44 109 28% 72%
Honduras 39 91 64% 36%
R. Dominicana 59 63 19% 81%

RISE: Regulatory Indicators for Sustainable Energy 

Top 10 Conuntries in LAC Region



Challenges



ORE Project Development

The manufacture, installation, maintenance, and decommissioning must be carried 
out with the locally available infrastructure and equipment or, alternatively, 
consider scale economies that allow incorporating this equipment or this 
infrastructure in the long term.



Critical Aspects for Manufacture, Installation and 
Maintenance

OPERATIONAL
ASPECTS 



https://www.windpowerengineering.com/comparing-offshore-wind-turbine-foundations/

OFFSHORE WIND PLATFORMS

MONOPILE
JACKET

TRIPOD
SEMISUB TLP

SPAR

NOMINAL POWER > 18MW
ROTOR DIAMETERS > 200m
MASS > 10.000 t
FOOTPRINT > 75m X 75m



Challenges

Steel
vs

Concrete

Footprint
Time

Launching

Lifting

Source: Floatgen.euSource: Floatgen.eu

Source: NavantiaSource: Equinor

Source: windsystemsmag.com/



Challenges

Weather
windows

Operations

Time

DP Ships

Lifting

Source: SAIPEM

Source: Stiesdal

Source: Principle Power



Challenges

Weather
windows

Operations

Accessibility

Ships

Dry vs Wet

Source: Fred. Olsen 1848 Source: Offshore Wind Innovation Hub

Source: Ampelmann



Consistency:

% of time with HS > 1m and 

Tm >7s for wind swell or 

Tm >10s for ground swell

Challenges: Accessibility (Example)

Antofagasta, Chile:

Orkney, UK:

Source: Aquatera 2013

Challenges:

• Adapt 
installation 
techniques

• Adapt O&M 
techniques



Challenges: Extreme Sea States

On-shore Near-shore Off-shore

Storms, tsunamis, breaking
waves

Extreme waves

Source: Tiron 2014

Challenges:
• Event 

characterization 
and modelling

• Loads Prediction 
and mooring 
optimization

• Survival mode



Opportunities



Opportunities: Local 
niche applications

ORE
Latin America offers
unique niche applications
for ORE, covering the
needs of local 
communities, industries 
and goverments

Blue Economy



Opportunities: 
Local niche 
applications

ORE
Development of 
small-scale FWT for 
aquaculture and 
isolated
communities

okeanos.cl

Example



Adaptation of Technologies for Extreme Conditions

Local knowledge is key for the analysis of the extreme conditions of each site

Example



Adaptation of Technologies for Extreme Conditions
Preliminary tests of tsunami-like 
waves on generic WECs for further 
analysis with numerical tools

Example



Adaptation of Technologies and Operations

Example: Development of simulation Tool “adaptORE” for ORE 
operation and maintenance analysis

a d a p t

ORE

Objectives:

• Compare different
sites

• Compare different
technologies

• Compare different
strategies (e.g. use 
of different ships or
technologies)

Features:

• Georreferenced

• Time-domain

• Behind-casts

Entities:

• ORE Devices

• Support ships

• Ports

• Maintenance strategies
(under development)

Example



Adaptation of Technologies and Operations

Time-domain simulation

Input:
• Weather data
• Device

characteristics
• Service ships
• Operational

criteria

Next 
time 
step

Failure

Progr. 
Maint.

Open 
Port.?

Oper. 
Feasi
ble?.

Maintenance
Completed

Calculate: 
• Maintenance

Cost
• Availability

loss
• Risks

Time 
steps

complete
?

Output:
• Operational costs
• Energy 

production
• Availability
• Accesibility
• LCOE estimate

Yes

Yes

Yes Yes

Yes

No No

No

No

No Maintenance Postponed

a d a p t

ORE Maintenance
requirement

Feasibility 
check

Analysis

Example



Adaptation of Technologies and Operations
Operational Limiting Curvesa d a p t

ORE

Ship geometry

RAOs

Wave Spectra

Response 
Spectra

Operability
Criteria

Limiting wave conditions

Example



Adaptation of Technologies and Operations

Results
(Example)

a d a p t

ORE

Example



Adaptation of Technologies and Operations

Results
(Concept)

a d a p t

ORE
Site Scenario Accessi-

bility
Availa-
bility

Capacity 
Factor

LCOE

A 1 70% 94% 46% 72

2 55% 89% 38% 88

B 1 53% 87% 34% 82

2 43% 82% 32% 93

C 1 64% 92% 41% 78

2 53% 86% 36% 86

Example



Special Ships and Support
Systems

• Local design and construction of 
specialized ships and naval 
structures, adapted to local 
requirements (market
diversification)

• Innovation and technology transfer 
at different scales (valuable local 
experience combined with
international experience)

Source:  Consorcio de Acuicultura Oceánica



Special Ships and Floating Structures

Source: Liebherr

Jack-up barges

Source: Damen

Multicats

Source: Wind Power Engineering

CTVs



Special Ships and Floating Structures

Source: OffshoreWind.biz

Medium and large tugs

Source: Bibby Marine

ORE Service Vessel with W2WG

Source: Damen

Multi-purpose semisubmersible barges



Construction Sites

Source: Greentech media

Assembly Sites

Source: port de Barcelona

Floating Construction Facilities

Source: Renewablesnow

Port and shipyard development



Other Support Systems

Source: Aker

Digital Twins

ROVs

Source: ocean-energyresources.com



• Latin America has excellent conditions for the development of ORE, with
varying conditions along its coastline.

• These varying conditions require different technologies and approaches, 
with a strong emphasis on local knowledge and local content, which can 
have an important impact on local economies and communities

• Regional collaboration can play a key role, along with collaboration with
technology providers

• Unique challenges ahead!

Conclusions

Offshore Renewable Energy is a unique
opportunity for Latin America



Thank you!
Gonzalo Tampier

gonzalo.tampier@uach.cl

mailto:gonzalo.tampier@uach.cl
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