— L B3

EUROPE LEADING BLUE ENERGY °

Blue Energy status in 20 non-European countries

V Marine Energy Conference

Bilbao, 13" of November 2018

O European Strategic Cluster Partnership in Blue Energy

* ¥ %
xx S O
LI O ve N b

* * * = \ - =

; \_ 7|\ ?
Escraol Custrbpersis ™ QMEG™ QB (Dorrsoncuicr [
by the COSME programme ELBE o o Aberdeen Renewable Energy Group ENERGY.DK

of the European Union Partnership



EUROPE LEADING BLUE ENERGY °

! .:5 f _'I.
o P s | }
¢ ra J
LT Ff
R
. -".\.{i. .
-

1. The Alliance




Introduction: The Alliance

What is ELBE?

ELBE is an EU-funded project that aims to contribute positioning Europe as the
world technological and industrial leader in Blue Energy

Initially, ELBE will focus on consolidating the European alliance with the aim to

develop strategic collaborations with companies and R&D entities in other leading
countries throughout the world




Introduction: The Alliance

Focus on three Blue Energy emerging areas
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Introduction: The Alliance

Consortium
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Introduction: The Alliance

Alliance key figures

ELBE REGIONS HOST OVER 500 companies involved in blue energy development, with 18 TEST&DEMO SITES
AND 38 technology developers in floating offshore wind, wave and tidal energy
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Introduction: The Alliance

Networking events

Three workshops will be organised to establish new collaboration opportunities among companies in Blue Energy sector.
Participation is open to other clusters and Blue Energy organizations from other European and international regions

Locations and expected dates Events main contents

s N

* Presentations of local leading companies

* Scotland and organizations

* October 2018 * B2B Meetings

* Visit to singular infrastructures or
organisations

Belgium * International markets analysis

February 2019 * Contribution to ELBE
internationalisation strategy definition

* I|dentification of synergies among

different Blue Energy value chains
* Sweden

* Information about Blue Energy
* May 2019

collaboration support programs
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Analysis of Blue Energy status in 20 non-European countries

Preliminary analysis on 20 pre-identified countries

Analyzed countries
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Analysis of Blue Energy status in 20 non-European countries

12 criteria analysed and quantified per country

Variables taken into account Blue energy country profile*

o Potential resource and location

Canada has the longest coastlines in the world but no offshore wind farms or wave Most projects belong to tidal current which has very high resource in the east coast,

stations have been built yet particularly in Bay of Fundy, up to 14m tidal range and water speed of 10m/s
Resource Installed capacity (MW, 2014-2020E) Projects Test Sites.
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Projects and test sites locations

o National Strategy for blue energy
e Market Incentives for blue energy

Some European tidal turbines developers are seeking opportunities in the Bay of Fundy
and and there are also good growth prospects for developers of river current turbines
Key Playsrs - Other relevant information
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Canada’s Marine Renewable Energy Technology Roadmap establishes a target of
250 MW by 2020 in tidal current, river-current and wave energy
Policy support mechanisms.
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(*) The contents could vary depending on the situation of each country and the availability of information




With more than 20MW of blue energy installed capacity, China and Japan are currently in
the lead thanks to their floating offshore wind projects

Installed capacity (MW, 2016)
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In 2020 is expected that United States, followed at a distance by Indonesia, will become the
countries with most installed capacity, with growth focused on FOW and tidal respectively

Expected capacity* (MW, 2020)
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United States (9) and Japan (6) are the countries with the largest number of test sites,
with places available to test the three different alternatives of blue energy

Test sites £ % @ ’j: é

la e al

FOW Tidal Wave TOTAL FOW Tidal

2*
Currently there
are no test

sites in Africa

N S
I E

14
Al

3* 2 1* #

|

W
e
L

Korean site in
Jeju is used for

=

FOW, tidal and
: wave

Mexico, Canada
and Brazil are the 1

only countries

with test sites in

America, apart _

L from USA Indo_nesra,
Taiwan,

Singapore and
New Zealand are
other countries in

the Pacific with
available test sites

|4
S

L
N

=
1 = 1 1

il

1* 2* 6

&
|\
=
1 1 = 1 1 1 1

(*) Test sites used for several ocean energies



Analysis of Blue Energy status in 20 non-European countries

8 countries considered medium/high interest >> 6 market reports >> 3 exploratory trips
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Blue energy current situation and future expectations




Market reports: Table of contents

CONTENTS

01. Socio-economic context
02. Regulatory framework
03. Energy mix

04. Market analysis

Potential resource

Installed and planned capacity

« R&D

Value Chain

Blue energy sector development

Six market reports available
(draft version)




Exploratory trip to the US
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Key insights:
U.S. Market Analysis




E Socio-economic context

The U.S., with a population of more than 325 million, is the largest economy
In the world, with a strong position in trade and competitiveness

Brief overview of the country

Key facts and * Federal Republic composed of 50 states and a federal district

administrative « Population of more than 325 million, making it the third most populated country in the world, just after China and India
organization

* Highest GDP in the world (19.390.600 US$MM), well above the rest of the NAFTA Region
* Unemployment rate of around 4%, which is expected to remain stable until 2020
Economic framework * The official currency is the 'United States Dollar' (1 USD= 0,85 €)*

* Increasing inflation from 2015 (0,1%) to 2018 (2,53%)**

* Real Interest Rate of 2,2% in 2016

Taxation * High tax rates compared to other OECD and European countries
* Excellent position in the Ease of Doing Business Index (6th)

* Strong position in foreign trade, occupying 2nd and 1st place in the world ranking of exporting and importing countries,
respectively

« Although there are still 20 Free Trade Agreements signed by the U.S., the current protectionist foreign policy of U.S. President
Donald Trump is changing trade dynamic. The U.S. has recently withdrew from the Trans-Pacific Partnership Agreement (TPP)

Foreign trade

« Excellent position in the Global Competitiveness Index (2nd)
* Longest railroad network worldwide, with several high-speed train projects under development

* High investment needed to upgrade infrastructure, characterized by its congestion problems, specially in major urban highways
and ports

Infrastructure

*Currency Exchange at 9t July 2018
**Average of the current year 2018

Sources: World Bank, World Trade Organization, World Economic Forum, U.S. Department of State
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30 U.S. states have renewable portfolio standards that establish mandatory goals
for utilities regarding renewable energies

Renewable portfolio standards and goals (2017)

WA
15% (2020) R
15% (2015)
OR
50% (2040)
NV
25% (2025) uT
20% (2025) co
California has just amended its e 30% (2020)
50% (2030)
RPS to 50% by 2030, from the
previous 33% by 2020, which it
has almost met
AZ
15% (2025) NM
20% (2020)

Renewable Portfolio Standard

Renewable Portfolio Goal

National renewable policies have been

VT ME .
75% (2032) 40% (2017) considered by Fongrgss but have yet to
ND be signed into law
10% (2015) MN \ NH
26,5% (2025) — 24,8% (2025)
MA
NY
wi —
D 5 50% (2030) 15% (2020)
10% (2015)
10% (2015) Ml T~
15% (2021) o \ 38,5% (2035)
1A 18% (2020) or
105 MW IN
MD 23% (2020)
o 10%(2025)  OH ™ A
o 12,5% (2026) 2 ¥ NJ
25% (2025) 22,5% (2020)
ks MO VA Hawaii has the most aggressive RPS
20% (2020) 15% (2021) 15% (2025) DE requirement (100% by 2045), followed
25% (2025) by Vermont (75% by 2032)
NC
0y
oK 12,5% (2021)
15% (2015) e
2% (2021)

T

5.880 MW (2025)

Many southeastern states
have no renewable standard
or target

Another eight states have voluntary renewable energy goals, with only 12 having no standard or target, mainly concentrated in the

southeast of the country

Note: Some states include more specific requirements which further incentivize the deployment of particular market segments or energy technologies - e
Sources: Database of State Incentives for Renewables & Efficiency, State Renewable Portfolio Standards and Goals 2017 / \
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Regulatory framework and funding schemes

The National Offshore Wind Strategy aims to promote and facilitate the development
of the offshore wind industry in the U.S.

National Offshore Wind Strategy

STRATEGIES* Modeled FOW cost reduction pathways to 2030

$71/MWh

$215/MWh

Strategy 1: Reducing Costs and
Technology Risks

Identify stakeholders’ top
priorities to better enable
DOE and DOl to facilitate the
development of the offshore
wind industry in the US

$42/MWh

Strategy 2: Supporting Effective

$13/MWh
Stewardship

B s

Articulate each agency’s
respective role in the

offshore wind energy It is also expected that in 2030
development process the LCOE of FOW will be lower

Strategy 3: Increasing than fixed offshore

Understanding of the Benefits
and Costs of Offshore Wind

2015 COD CapEx AEP OpEx 2030 COD

The strategy mention that, in the next decade, the commercial development of FOW technology would allow the leasing of new areas that are

located farther from shore (deep water)

(*) Detail in next slides
Source: National Offshore Wind Strategy



E Potential Resource
U.S. has over 8.500 TWh/year of blue energy net capacity, led by floating offshore

wind which represents the 82% of that capacity

Blue energy potential resource*

+ The 58% of the resource potential was estimated to be located in
depths greater than 60 m (only extractable trough floating solutions)

» Concretely, California, the world’s 8th largest economy and a major

Floating Offshore energy market, has 95% of its available 112 GW of offshore wind

Wind resource in waters greater than 60 m {

* In terms of generating capacity, the deep-water technical (extractable)
resource was estimated to be 2.00 GW for the entire United States
(excluding Alaska)

* The total potential resource is over 450 TWh/year

» The technical resource is 320 TWh/year, the 71% of the total potential @
resource on

Tidal Current » Alaska contains the largest number of locations with high kinetic

power density Oregon
+ Twelve other states, including all of the West coast and a large portion

of the East coast, contain a number of locations with significant kinetic
power density

* The total potential resource is over 2.000 TWh/year

* The total extractable wave energy resource along the U.S. coast is
estimated to be 1.130 TWh/year, the 54% of the total available
resource

* The potential resource is mainly located in Alaska, in the remote
island between the North Pacific Ocean and the Bering Sea

Wave power

(*) The Bureau of Ocean Energy Management (BOEM), institution in charge of the measurement of blue energy potential resource, given wind energy resource in
gigawatts GW and wave and tidal energy resource in terawatt-hours/year (TWh/yr)

Sources: National Renewable Energy Laboratory (MhK Atlas), Electric Power Research Institute
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Installed and planned capacity

U.S. has 9 blue energy projects, counting operational, under development and early
planning projects with a total planned capacity of 2.2 GW by 2030

Blue energy installed capacity

Floating
Offshore
Wind

Tidal Current

Wave power

Aqua Ventus | - Led by The DeepCwind Consortium, the project will deploy two 6
MW turbines

Morro Bay FOW project - Led by Trident Winds and EnBW North America, the
project will consist of approximately 100 floating offshore wind systems with a total
capacity of more than 600MW over 30 miles off the coast of Morro Bay

Northern California FOW project - Led by a public-private consortium, the project
will consist of a 100-150 megawatts floating offshore wind farm more than 20 miles off
the coast of Eureka

Oahu FOW projects - Led by a Alpha Wind Energy, the project will consist of two
FOW farms with 51 floating 8 MW turbines (408 MW) generation capacity each in
Hawaii

Progression FOW project - Led by a Progression Energy and Principle Power, the
project will consist of 40-50 WindFloat turbines with a total generation capacity of 400
MW) in Hawaii

Roosevelt Island Tidal Energy Project (RITE) - First commercially-licensed tidal
power project in the U.S. for the installation of LMW turbine in the East River (New
York)

Maine Tidal Energy Project - 20-year power purchase contract for the energy
generated by a TidGen turbine installed in Cobscook Bay

Muskeget Channel project

BOLT Livesaver

OE Bouy Demonstrator projects at the Wave Energy
StingRAY WEC Test Site in Hawaii
NWEI’s Azura

PwbdPRE

Northern California
FOW project
Morro Bay

FOW project

Hawaii

1. Oahu FOW
projects
2. Progression

1.
2.
3.
4.

1. Maine Tidal

2. Muskeget
Channel
3. RITE

1. Aqua Ventus

NWEI's Azura
StingRAY
BOLT Livesaver
OE Bouy

U.S. could be world leader in terms of floating offshore wind installed capacity provided that all of the under-development and early
planning projects are deployed
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Installed and planned capacity

There is no operational floating offshore wind projects in U.S. but there are some
companies with under development and early planning projects

Floating offshore wind projects location

Floating offshore wind projects and installed capacity (MW, 2016-2030E)

. . Installed . :
Projects Companies Place Capacity (MW) Current Situation
New England Cianbro Corporation, Maine 12 Under
Aqua Ventus | University of Maine and DCNS Development
Morro Bay Joint venture of Trident Winds I .
Offshore (MBO) LCC and ENBW California 765 Early planning
California Floating
Offshore Wind Consortium of 5 companies* California 150 Early planning
Project
Oahu Northwest . . .
FOW project Alpha Offshore Wind Hawaii 408 Early planning
Oahu South . . .
FOW project Alpha Offshore Wind Hawaii 408 Early planning
Progression Progression Energy Hawaii 400 Early planning
fm e . 2,143
i 12MW “Aqua Ventus I” |
. . . I
' pilot project + 765 MW “Morro Bay” project :\
_______________________________________ .
i 12MW “Aqua Ventus I” ! 777
! pilot project i\ =
b e m =

A California

FOW
= project
< 150 MW
S~ MBO
600 MW

INDS

ONWLR \__
408 MW~ |

New England Aqua Ventus I, a 12 Megawatt floating offshore wind pilot project, will be the first FOW project connected to the

OSLR \_
408 MW

national grid in America

*Principle Power Inc., EDPR Offshore North America LLC, Aker Solutions Inc., H. T. Harvey & Associates and Herrera Environmental Consultants Inc.

Sources: Marine Energy International Study, Ocean Energy System Annual Report (2017)

g L

Progression
408 MW

progression
energy™

Aqua Ventus
12 MW

.

{*composites center
CIANBRO
Dons




E Installed and planned capacity

New England Aqua Ventus I, which will be the first FOW project connected to the
national grid, will deploy two 6 MW turbines with the patented VolturnUS technology

Floating offshore projects detail

* New England Aqua Ventus | Project consists of a floating offshore wind pilot project to develop
renewable energy source off Maine’s shores.

» The projectis led by “The DeepCwind Consortium”, a unique public-private research partnership funded
by the Department of Energy, the National Science Foundation-Partners for Innovation, Maine
Technology Institute, the State of Maine, and the University of Maine, and includes more than 30
industry partners such as Cianbro and Maine Maritime Academy

* New England Aqua Ventus | Project will deploy two 6 MW turbines on VolturnUS, a innovative design
utilizes a concrete semisubmersible floating hull and a composite materials tower designed to reduce
both capital and operation and maintenance costs

» The project has received $10.7 million from the U.S. Department of Energy, and is eligible for additional
federal funding after meeting project milestones, subject to progress reviews

New England Aqua » The project goals are to:
Ventus | Project + demonstrate the innovative design of the VolturnUS with full-size offshore wind turbines

» work with local contractors and manufacturers to generate local economic benefit, create and
keep Maine jobs in Maine, and provide renewable energy now and in the future

» In 2016, the project design as well as the associated construction, operation and maintenance of the grid
interconnection were 100% completed

* In 2017-2018, additional ecological studies have been conducted in order to secure all appropriate

permits D ( : . d \’/ N
» For 2019, the fabrication of VolturnUS platform as well as the installation of onsite anchors and cables is eep WI n o

expected CONSORTIUM

* An interconnection alternate current (AC) cable will join the turbines, and then connect to a 34.5
kilovolt (kV) subsea power cable extending from the test site to a proposed onshore transition
point in Port Clyde. Several routes to the mainland are currently being evaluated.

New England Aqua Ventus I, a 12 Megawatt floating offshore wind pilot project, will be the first FOW project connected to the

national grid in America

Source: Maine Aqua Ventus Ty
|



Installed and planned capacity

... as well as the Northern California FOW Project, a 100-150 megawatts floating
offshore wind farm planned to be located more than 20 miles off the coast of Eureka

Floating offshore projects detail

* The Redwood Coast Energy Authority (RCEA) submitted a
lease application to the Bureau of Ocean Energy
Management (BOEM) to advance the development of an
offshore wind energy project off the coast of Humboldt
County, in Northern California

* For the development of the project, The Redwood Coast
Energy Authority (RCEA) selected a consortium which
includes Principle Power Inc., EDPR Offshore North
America LLC, and Aker Solutions Inc.

* The proposed project is a 100-150 megawatts floating
offshore wind farm planned to be located more than 20
miles off the coast of Eureka. The project will pave the way
for offshore wind energy off the West Coast and may be
the first project to unlock the extraordinary value of
offshore wind energy for California since its
implementation is scheduled for 2024

Northern California

Floating Offshore
Wind Project

* The technology employed will be Principle Power’s
WindFloat technology. The WindFloat foundation
technology dampens wave and turbine induced motion,
enabling wind turbines to be sited in previously
inaccessible locations where water depth exceeds 40
meters

Redwood Coast Offshore Wind Project Timeline

Redwood Coast Energy Authority * August 2018

2018 2019 2020 2021 2022 2023 2024
a [a2 | o |[oe [ |2 ]os [a¢ [or [ [as [ [ @2 [os [ [r [z [os e [an [z [ o8 [e [ [ar] @3 [

hase 1: Pre \ : H
Etnsat Pre (if competitive lease process occurs) | 3 !
site control i i H

Phase 2: Early development 5 2-5 ey be de """"?

Phase 3:
Late development

| Phase 4: Financing
and pre-construction

Lease process steps as defined by
Bureau of Ocean Energy Management

Planningand Construction and
Leasing Site assessment
analysis operations

\—\

/' % renewables
\\ PRINCIPLE

o ".\ H. T. HARVEY & ASSOCIATES Q
ol coonear comarionis. () HHERRERA

The project is led by a public-private consortium composed by The Redwood Coast Energy Authority, Principle Power Inc., EDPR
Offshore North America LLC, and Aker Solutions Inc
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The R&D projects related to FOW are led by universities, national labs
and private industries

Floating offshore wind R&D projects (2017)

The project “Floating Platform Dynamics Models”, led by the National Renewable Energy Laboratory (operated by Alliance for Sustainable Energy, LLC) in
Colorado, will add some features to a CAE tool for improved modeling of extreme wave loads and response in severe sea states. Validation will make
use of data being collected from international floating wind demonstration projects

The project “Advanced Floating Turbine”, led by the Nautica Windpower, LLC in Ohio, will work on cost reduction by:
* Having a buoyant tower that transports horizontally and self raises, cutting out the need for a crane vessel
+ Using a single mooring point
+ 2 bladed turbine
* -75% less material weight in manufacture

The project “Offshore Floating Vertical-Axis Wind Turbine (VAWT)”, led by the Sandia National Laboratories in New Mexico, consist on the design of a
Lab-scale prototype, that will achieve a 20% reduction of cost of energy (COE) with 4 different designs studies for VAWT rotors

The project “Innovative Deepwater Mooring for Floating Offshore Wind”, led by the Triton Systems, Inc. in Massachusetts, will try to design an innovative
deep water anchoring system that will lower capital expenditure costs for wind farm development

Sources: Ocean Energy Systems, Department of Energy, National Renewable Energy Laboratory, 4C Offshore




E R&D

U.S. has advanced infrastructures for testing activities of tidal current,

wave energy and floating offshore wind

Blue energy test sites

Hawaii Hawaii

U.S. Navy’s Wave PMEC — Lake

Agent Energy

PMEC — Tanana

PMEC — North

PMEC - South Camp Rilea Test

@ by

Florida

Southeast National
Marine Renewable

Agent Energy Center
(SNMREC)

Jennette’s Pier
Wave Energy Test
Facility

Field Research
Facility
(FRF)

Center for Ocean
Renewable Energy

(CORE)

A @ br
<

Bourne Tidal Test
Site (BTTS)

OTEC Test Site Washington Test : : . Energy Test Site .
Site River Test Site Energy Test Site (NETS) Site
North Carolina North Carolina New Hampshire Massachusetts Maine

UMaine
Deepwater
Offshore Wind
Test Site

Sources: Ocean Energy Systems, Department of Energy, DOE, Tidal Energy Today




R&D

The access to these test facilities is coordinated by the Pacific Marine Energy
Center (PMEC) for 3 universities (Washington, Oregon and Alaska)

Test sites description

PMEC - Lake
Washington Test
Site

©©

PMEC - Tanana
River Test Site

© @

PMEC - South
Energy Test Site

(SETS) @

PMEC - North
Energy Test Site

(NETS) i @ @

The Lake Washington Test Site is a freshwater, off-grid WEC test site suitable for prototype testing that became
operational in 2012.

The site is located near Seattle, WA in the northern portion of Lake Washington. The site is best suited for wave
energy converter device testing.

The water depth is approximately 51 m and the gently sloping bottom has a composition consisting mostly of soft
mud. There are no permanent mooring systems installed and no grid-connection.

The Tanana River Test Site is located near Fairbanks, AK on the Tanana River.

The site can support a single floating platform located in mid-channel with an anchored mooring system rated to
50,000 pounds holding force.

The average current speed in the river is 3 m/s and the site is suitable for testing from May—September of each
year.

Devices rated up to 10 kW are appropriate for this test site, but it is not grid connected.

The WPTO selected PMEC-SETS as the recipient of federal funding and awarded the project $35 million to design,
permit, and construct the National Wave Energy Testing Facility off the coast of Newport, Oregon

This site is planning to host a utility scale grid connection from shore out to four separate ocean test berths in 65-
78 m water depths

It is anticipated that SETS will be permitted for testing of up to twenty WECs concurrently, which will be useful for
array validation testing. The site is planning to be operational by 2021

This wave energy prototype test site is located approximately two nautical miles off the coast of Oregon. It has
been operational since 2012 and WET-NZ was one of the first developers to utilize the site.

The site can accommodate two WEC devices concurrently with outputs of up to 100 kW. This site uses the
Ocean Sentinel test buoy for site and device monitoring and as an artificial electrical load for devices

Sources: Ocean Energy Systems, Department of Energy, DOE
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