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A global assurance and risk management company

160 | ~15,000  ~100,000 | 100+ | 5%+

years employees customers countries of revenue in R&D

Ship and offshore Energy a_dVlsty, Cel’_’tlflcatlon,
classification and advisory verification, inspection, and
monitoring
Software, cyber security, Q[ Management system ]
platforms, and digital solutions ~ |-g certification, supply chain, i |%

and product assurance
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TheGreatTransition.org
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A successful energy transition will be one of
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Our experience

Renewables in Brazil

3 20 years
% I\ Supporting the renewable

industry in Brazil

+ 60 GW

Advisory services for
wind farms

—20
—

\|/

_/Q\_

+1000 masts
Unparallel knowledge of
the Brazilian wind and
solar resources

+ 30 GW

Advisory services for

Solar projects utility and DG

9? +40 %

O/Of Performance of 40% of all

wind farms in operationa

Offshore Wind
+ 50 GW

In-depth knowledge of all
Brazilian coastline, and
development of +50 GW projects

2
o

+20 GW

M&A

+97 %

involved in the majority of
the world’s offshore wind

farms

Technical Due Diligence
Lender’s, Project Finance &

Legend
Macro areas Bathymetry [-m] LCOE [&Mwn]
) ertheast RS Fiseat wotic (070 m) Value
[ soumenn [Z5] Floaing (3030 m] o Hen
e -
Regions of interest for THE WORLD BANK
—_— offshore wind development
| s s a6 copuricus o, gunce ESM/\P

Trusted voice to the industry

+80 %
of the world’s offshore wind
farms are certified by DNV

Hydrogen*
20 GW
Electrolysis capacity in
LOJ various technologies
+ | —
DNV®© 14 SEPTEMBER 2023

4 *only SEMELA — Southern Europe, Middle East, Latin America and Africa

> 39 projects
Hydrogen and
Derivatives projects

/Lender’s Technical Advisory Studies

> 17 FEL
FEL 1 and FEL 2 studies

> 14 TDD/LTA

Technical Due Diligence

> 22,700 tpd

0)
I\ Renewable methanol
Al and ammonia plants

DNV-ST-0054
Transport and installation of offshore w

> 300 projects

energy storage systems

B > 250,000 km
' transmission and distribution
soh cables and overhead lines

1l

> 100,000 km
of gas transmission and
distribution pipelines

> 5,000 km
of heat transmission and
distribution pipelines
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[ @ ! @ vonosmanon
WORLD BANK
GROUP Offshore Wind Developrment Program
|
DEVELOPMENT IN BRAZIL

Readiness Level (Brazil)

Medium readiness level (20-30)

Lowest readiness level (<20)

Supply Chain complexity: High supply chain complexity: Choose
TABLE 8.5 READINESS LEVEL (WEIGHTED SCORE)—SORTED FROM HIGHEST TO LOWEST. between multi-contract and local, hybrid EPCI, determine local supplier
percentages for CAPEX and OPEX, and assess financial risks.

Service or component Weighted score Service or component Weighted score
Legal. consenting. and regulatory 40 Tower 30
Onshore infrastructure 40 Nacelle, hub. and assembly 29 Stren gthS
Onshore substation installation 40 Blades 29 . . .
* Overall development services, engineering and
Project management 39 Decommissioning 25

consultancy, onshore infrastructure and electrical,
Enai G d It 19 Array and offshore export 21 .
ngineering and consultancy cble Sk geophysics and metocean survey

M i d A d offsh . .
st 39 b b 21 «  Operation and maintenance to some extent draw from the
Geophuysical and Foundation supply experience with onshore wind and O&G
37 20
geotechnical surveys (monopile. jacket. and floating)
Wind farm operation 36 Offshore substation installation 19
g e 33 0SS supply 19 « Installation capabilities (limited number of companies that
T R~ - — operated the specific purpose installation vessels)
JE servicep 33 Turbine installation (offshore) 19
Turbine loose items 31 Foundation installation (offshore) 19 y ManUfaCtu”ng Capabllltles (Iarge SpeCIallzed faC|I|t|eS) -

Offshore substation installation 19 mainly turbine and foundations

Source: Scenarios for Offshore Wind Development in Brazil, World Bank
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Hydrogen potential production and use by 2050

Sourcing
P 3
Solar @
Dedicated RE
=20 production
=
Wind
o ;
Hydro
Electricity
% generated
Nuclear

-

Coal and
m biomass w/ CCS
Fossil
Natural gas w/ CCS
' ' ' = size of CO, footprint
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Water
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emissions
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ammonia
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methanol /e-fuels
S
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) . Direct use of
Gasification hydrogen

x

Methane
reforming

Source: Hydrogen Forecast to 2050 , DNV

Inter-regional

n

m_ ~ o s a '
Ammonia
shipping

n

Masssw

Hydrogen
shipping

T

Hydrogen
pipelines

regional

—r

Truck with
gas tanks

4

Pipelines

&

Gas grid

Use

)')- Aviation
h Industry

Y.:2o Maritime

zh Refinery

,=B Trucks

Building
heating

n 4. Industrial

§ i heating
1 o
y.' Fertilizer

>

‘.\ Power

DNV



Hydrogen value chains

Testing flexible
burners for

Certification of Full scale Guidance on
CO, storage testing of H2 in blending of H2 NG+H2 blends
Re-use of 2 . . .
_ NG grids in NG grids
infrastructure
for 002 P

7’

Certification / Risk mgmt for PoC

QRA of storage H2-fuelled mining
tanks trucks + infrastructure

Subsea storage of
compressed H2

-
@A

A Digital twin for Minimal

Green H2 for —— futgre H2 grids infrastructure for Safety case for

grid balancing H2 in transport heating in

buildings

_ Due diligence /
Techno-economic of electrolysers GHG footprint of @
feasibility of wind + H2 LH2 production
Concept design

for H2 carriers

Production Transport, Distribution and Storage
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Due diligence of
blue ammonia
plant

Rules for H2 and
NH3 as fuel in
shipping

Green ammonia
market study

Utilization
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Breakdown of barriers for policies to overcome

8

1. Costs and financial support

No carbon costinternalization and
limited supportto first phase scaling
and commercialization

Technology and manufacturing

Limited manufacturing for green and
blue H, technologies, and offshore PtX
needs maturing

5. Infrastructure and indirect enablers

Renewable power production with robust
grids onshore and offshore, and CCS
value chains

DNV © 14 SEPTEMBER 2023

Hydrogen
barriers which
policies must

overcome

2.Demand and competition

Competition between 1) low-carbon blue
and renewable green hydrogen
2) electrification, and 3) fossil alternatives

4.Safety and hazards

Acceptance criteria and
documentation varying from
country to country

6.Standards & certification

No GoO certification with traceability and
LCAframeworks, standards for large-scale
safe design needs updating

DNV



Presenting

@VIONDIANKOWP

Offshore Wind Development Program

SCENARIOS FOR OFFSHORE WIND
DEVELOPMENT IN BRAZIL

Scenarios for Offshore'_':f_'.

Wind in BraZ|I

— strategic analysis and adVicé' SR
on the role offshore ‘wind could S

play in Brazil's energy m|x

Report download Imk_(freeac_cess).‘ CL T

PT-BR Version | ENG Versioi . * - . ~ .~
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insights to guide strategic decisions

HIDROGENIO DE
BAIX0 CARBONG

. EXECUTIVE
SUMMARY

v'y:'._";C,ad'e,rno FGV+DNV  Energy Transition

B  —.5I__~'ofw-Carbon Hydrogen Outlook
- Energy, offering an overview — A forecast of the shape
- of the challenges associated and timing of the ongoing
-+ with the development of the energy transition distributed
. - - production chain. over 10 regions.

Go to: eto.dnv.com

HYDROGEN
FORECAST
TO 2050

Hydrogen Forecast to
2050

— new and expanded
hydrogen findings from our
Energy Transition Outlook
Globally, regionally, and by
sector

Go to: eto.dnv.com
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https://documents1.worldbank.org/curated/en/099071824152529105/pdf/P1790301b6823207e188d51b18681968535.pdf
https://www.esmap.org/Offshore_Wind_Development_Program_Scenarios_for_Offshore_Wind_Development_in_Brazil
https://eto.dnv.com/
https://eto.dnv.com/

Obrigado

Tchiarles Coutinho Hilbig

tchiarlescoutinho.hiIbig@dnv.cd?ﬁ

+ 55 51 99296.6560

www.dnv.com
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