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Unlocking the vast power of the ocean

Challenge: transition to clean energy system able to meet future demand for
sustainable, reliable and affordable energy.

Opportunity: Wave energy is an immense and untapped source of renewable
energy that is consistent and predictable (350GW by 2050).
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Our purpose: We harness
ocean energy to make the
world more sustainable

From Australia to Spain, our
technology is ready to &
change the world.
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Carnegie:

An energy
technology
company with

a portfolio of
established
assets
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We own the intellectual property
for our world leading wave energy
technology.

Headquartered in Fremantle (AUS),
we have subsidiaries in Spain,
Ireland and the UK anchoring our
European footprint.

Carnegie owns and operates a
2MW solar-battery system with
capacity for future integration of
wave energy. It currently serves the
Department of Defence.

In Western Australia, we benefit
from access to three deployment
sites in Fremantle, Garden Island
and Albany.
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EuropeWave opportunity  .:5ce

EUROPEWAVE

Public Procurement of Call-off contracts

Curiosity
Driven

nesearch

R&D / Pre-commercial Procurement (PCP)
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Phase 3 includes physical

deployment at EMEC or BIMEP
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Phase 3 @

Original development

and test
volume of 1* test
products/ services

Supplier B

Supplier D

ting of limited

Innovative Solutions (PPI)
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Phase 4

Deployment of commercial
volumes of end-products
Wide diffusion of newly
developed solutions
P Supplierls)
ABCD
P  andlor X

Quantity

Phase 1
[Concept Development]

Phase 2
[FEED and Modelling]

Phase 3
[Open-water deployment]

Minimum | Anticipated

5

Maximum value

exc. VAT inc. VAT
7 €291,667 £350,000
5 €608,333 €730,000
3 €3,750,000| £4,500,000

€4,650,000| €5,580,000

Start date

End date

Phase duration

Evaluation duration

03 Jan 2022

29 July 2022

7 months

2 months

26 Sept 2022

30 June 2023

9 months

2.5 months

11 Sep 2023

29 May 2026

33 months

n/a
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EuropeWave - Driving factors

v Program and company
objectives aligned

v Programme’s competitive format
and management by industry
recognised experts (buyers
group) provides credibility

v Opportunity to deploy at world
renowned site
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Point Absorber
Axisymmetric

Submerged

Multi-moored

Scalable | %
Adapts to various depths $

Optimised for lowest LCOE

Survivability | | i
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RL controller

-
CETO Unit
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Environment: measured and predicted waves

CETO system state: CETO position, velocity, etc...

Reward: Feedback on control action
Control action: PTO forces

RL controller relies on wave
prediction

Optimises mooring tension on
a wave-by-wave basis

Trained against numerical
simulator

Potential to keep learning
after deployment



Carnegie has built a strong
partner ecosystem
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Hewlett Packard
Enterprise

saiteci ™

technologies

"BiME

Biscay Marine

Energy Platforl'

HUON

| AQUACULTURE

iiNREL

Transforming ENERGY

BLUEC

COOPERATIVE RESEARCH CENTRE
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WP 1
Project

Management

WP2
Detailed
Design

WP3
PTO Testing

WP4

Procurement
& Fabrication

WP5
Assembly &

Final Testing

WP6
Offshore
Preparation

WP7
Offshore
Operations

WPS8
Commercial
Exploitation

WP9
Certification
Pathway

Supporting
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25| ZVGA

1 .2
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£ £ | CONSULTING ENGINEER Supporting
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* This table shows the Work Packages that each partner is leading or supporting and includes lead personnel names. There are also key interlinkages between the Work Packages that will be managed by CETO Wave Energy Ireland.



Tank testing
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RL control tested in real
world at IH Cantabria

World first implementation
of RL controller on WEC

Performed similarly to
baseline controller
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olt testing

v Belt testing at VGA

v Belt bending cycles over
sheaves

v Fleet, Twist and Tension
set by rig

v Tracking behaviour and
belt damage to be
evaluated
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Completion of FEED for all main subsystems (BA update, MC, secondary mooring...)
Validation of the refined numerical models
Improved system architecture and control have overcome potential yawing issues
Successful testing of the advanced controls in tank
Good progress on RL implementation by HPE
Successful testing of survivability capabilities in tank
Successful testing of the PTO (Mooring Tensioner, belt, ..)
Refining of marine operation plans
Refining of techno-economic assessment
Update FMECA and technology and risk registers
Independent third-party validation of the technology analysis
Progress along the certification pathway

Carnegie

N TECHNOLOGIES SPAIN




Complete detailed design compliant with Phase 3

Normal Normal

d e p | Oy m e n t Operation Operation

Obtain licensing and comply with HSE requirement

Interval & Trial

Manage successfully manufacturing and assembly of
WEC

Demonstrate effectiveness of operational strategies
Produce energy continuously and demonstrate
reliability

Demonstrate effectiveness of survival strategies

Complete Stage 3 of IEA Framework

32
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Unlock learning and confidence for commercial roll-out L [ ]
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From initial 36 applicants, Carnegie’'s ACHIEVE project ranked
A\ TN number one

Judged on criteria including LCOE, performance, reliability,
availability and survivability

€3.75m deployment contract awarded in September 2023
Design/procurement contracts currently being awarded
Target deployment at BIMEP in summer 2025 with 2 years operation

GCrowing team in Spain (Bilbao) to execute the project

Spanish Government (IDAE - Renmarinas) awarded €1.2m in
December 2023

Basque energy agency EVE awarded €2.1m in March 2024
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Thank youl!

EUROPEWAVE

RENOVABLES £+ | moEuropean unon
MARINAS
DEMOSTRADORES

:Gracias!

I Plan de Recuperacion,
W\ Transformacién y Resiliencia

ENERGIAREN _ AR iy
EUSKAL ERAKUNDEA S o e e

, ENTE VASCO
EUSKO JAURLARITZA |4 DE LA ENERGIA —

GOBIERNO VASCO
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MoorPower:
Wave Energy for
Aquaculture
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Product developed based on
requirements and characteristics of
offshore aquaculture

BE CRC Supported Project

Consortium of partners including
leading aquaculture companies Huon
and Tassal

Scaled Demonstrator deployed at
Carnegie’s offshore test site in WA in
January 2024

Initial Operational Phase
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Thank you

Msantos@carnegiece.com
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