Is South America ready to deploy its clean 09-11-2021
potential?

Low Carbgn

SOUTH AMERICA ENERGY TRANSITION WEEK

Trends, Challenges and Best-Practices

Developing industrial-scale green hydrogen in South America

South America
Energy Transition
Week

Is South America
ready to deploy
its clean
energy potential?

Dr.-Ing. Erwin Plett

Low Carbgn’

Content

Cha pter 1_ H2 Chile, the Chilean Hydrogen Association

Latin America H, status

Chapter

N

G

Chapter

Chilean National Green Hydrogen Strategy

-

Chapter

Current H, projects in Chile and South America

Dr.-Ing. Erwin Plett

2021-11-09

Dr.-Ing. Erwin PLETT 1



Is South America ready to deploy its clean

potential?

09-11-2021

Is South America ready to deploy its
clean energy potential?

Dr.-Ing. Erwin Plett

CEO Low Carbon Chile SpA Low Carbgn

Director of H2 Chile, ,f:f

the Chilean Hydrogen Association \L:Ghile
~ Low Carbgn’
Content

Chapter 'l_

H2 Chile, the Chilean Hydrogen Association

Dr.-Ing. Erwin PLETT




Is South America ready to deploy its clean

potential?

09-11-2021

~
| H:Chile

Chile: the longest country

Chile’s lenght: 4,200 km => great variety of landscapes, climates

and renewable resources
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Chile: the longests and varied country

Solar

Biomass/Biogas = Wind/Hydro

Finlandia

Estania
Latonia
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Chilean Hydrogen Association

“Water is the coal of the future” & H2 h I | e

(Julio Verne, 1874) ASOCIACION CHILENA DE HIDROGENO

H2 Chile members
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Signatory countries are:

H2 Chile is member of the GHIAA
* Australia

Global Hydrogen Industry Association Alliance (GHIAA) . Canada
was signed on September 8t, 2021. . Chile

T ;
{i% .H - + China

* European Union
* France

+ Germany

* Hydrogen Europe
* Korea

* Netherlands

* Norway

e e - Singapore

To support cooperation activities for the development + Spain

of the global Green Hydrogen economy. + USA

e
( H:Chile
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H2 Chile joined “LAC Accidon Hidrogeno Verde”

November 5%, 2021, Euroclima+ during COP26 in Glasgow event:

"The Global Path to Green Hydrogen Competitiveness"
Signatory countries are:

* Chile

+ Colombia

+ Costa Rica

* México

* Peru

* more to follow...

Tasks:

Certification
Financing

Social acceptance
Green H2 momentum

e
( H:Chile
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The green hydrogen economy is building momentum
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The green hydrogen economy is building momentum

escgla_ e ]00 Transporte: trenes, bugues,
tricidad, & camiones, a sy

Lk otras aplicas

Proyectos de Infrasstructura:
w 38 distribucian de H., transparte,
CONVETSIon y almacenamiento

Produccién de gran escala:
. 32 (= para H, verde >1

MINISTRIES OF ENERGY AND MINING |
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Hydrogen Strategies in LAC
LAC: Estrategias/hoja de ruta H2

X

Hege de ruta/sstrategia en _\

desarralle

Hoja de rutaen
desarrallo

Estrategia en
desarrollo

13 paises:

Hoja de ruta/estrategia en
desarrallo

lac

Estrategia nacional de H2
wverde lanzado Nov. 2020

BIENVENIDO

2021-11-09 Fuente: GIZ

lea Exchange
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Hydrogen in LAC
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(HsMexico 9

LAC Green Hydrogen Alliance recently signed in COP26

Other countries have already expressed their intention to adhere

Seeking to promote collaboration
along the region on:

LMINAE - e
LAl = #| Green Hydrogen Certification
# -'j"-“”\.- 9 m Social acceptance of projects
(gie 9 ﬁ Mobilisation of early financing
@ Enhance the role of Green H2
on national policies
2021-11-09 Source: GIZ Dr.-Ing. Erwin Plett

18

Dr.-Ing. Erwin PLETT



Is South America rea
potential?

dy to deploy its clean 09-11-2021

ORJECTIVE METHODOLOGY STRUCTURE RESULTS CONCLUSIONS

2021 LAC Hydrogen Index

Hlnluu . Wny aeveloping a regional Hyarogen index?

newznergy

1. Present a unified and measurable set of indicators o measure the ongoing
l“” development of the hydrogen market in LAC this year, and in the years to come.

2. Generate a complete picture of the dlﬂerenf variables Impuchng the
development of the hydrogen economy in LAC (public policies, regulations
and incentives, national ecosystems, indusfrial and mobility projects, export
and international partnerships)

3. Identify the leading LAC countries in the hydrogen sector, along with areas
for growth and improvement

4. Analyze key qualitative and quantitative information fo enable constructive
discussions ot a national and regional level; identify and recommend best
practices on all these aspects

2021-11-09 Source: Hinicio 2021 Dr.-Ing. Erwin Plett
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2021 LAC Hydrogen Index

HiniCiO 2021 LAC Hydrogen Index: aggregated results newznergy

36
Coste gicS
48 26\
Argentine.
Chile

* A couniry with a score of 100 has an established hydrogen markel

- H sy iR - H2 export ond Infemational
cooperation agreaments

- H2 public policies, ncentives, and - H2 ecosystem strucfurs -
regulations ot notional level ot natlces evel

2021-11-09 Source: Hinicio 2021 Dr-Ing. Erwin Plett
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DBIECTIVE METHODOLODGY STRUCTURE RESULTS CONCLUSIONS
Hi nicio A total of 35 hydrogen industrial pilot projects reported in LAC new:znergy
Some in operation, most still under development
[ oo |
Q Buses or frucks ot
A J ad din
m Refining 6 0 0 o
{ Power o Power
Aa i [
i Q #aA
00© 0 0
s
N
o Operating -—Lg—
@ Pre-FID & Indusirial Development m
R&D projects are excluded o
=&
2021-11-09 Source: Hinicio 2021 Dr.-Ing. Erwin Plett
21
2021 LAC H d | d CONETORS |
H. s e & , waner
INICIO Conclusions: Key findings of the first hydrogen LAC survey newanergy
The adopfion of hydrogen LAC countries hos a significant grewth potential in all dimensions [public
|||'I| policiesfecosystern structure/H2 projects/H2 mobility/H2 export and intermafional cooperation)
“ Chile, Costa Rica, and Brazil lead the hydrogen economy in LAC in 2021 I
In LAC couniries there is dlready a fotal of 35 hydrogen projects at industrial scale, of which 5 are
already operaling and 30 under develoepment (excluding R&D projects)
The structuring of hydrogen national ecosystems which includes H2 ossociations, events, and official
projections, has the largest development of all other categeries included in the H2 index
Hydrogen mobillity Is incipient In LAC. Only very few FCEVs have been operating in Brazil and Caosfa Rica I
Compared to other counfries, Chile has significant advances in H2 project development, export
outlook and internotional cooperation agreements
.. Excepl Costa Rica and Mexico, all countries in Central America sfill have a very limited development
with regards to hydrogen, with limited intervention boeth from the public and private sector
[ 14
2021-11-09 Source: Hinicio 2021 Dr.-Ing. Erwin Plett
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The time for hydrogen has arrived

Almost 90% of global GDP has put forward
hydrogen support policies or initiatives

‘q'
;‘"
s
@ National strategy available Preliminary discussions
® National strategy under preparation ® No relevant activities
Pilot and demonstrative project support Not evaluated

2021-11-09

Global energy demand supplied by hydrogen
[PWh]

Source Hydrogen Council

Power generation

18% of final
and storage

energy demand

[=h

U Transportation
G

I: Heating and

residential uses
u Industry
8 -
1/& New uses
2 3 &
]
% Existing uses
2015 2020 2030 2040 2050

24
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National Green Hydrogen Strategy
time line

GIZ y el Desarrollo de hidrégeno verde en Chile

Exchange Panelists

C h i I e a n Roadrap 16 Hydrggnn Roadmap
LAC 2021

Hydrogan Congrass for
Latin Americe & the Carlbbean

Al 115

& newanergysvents.comhalac

newsnergy  NYDe

2021-11-09 Source: GIZ
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We have set clear goals to lead the way

Leaders in
export of
green
hydrogen and
derivatives

Top Production in at
destination for least 2 hydrogen
green hydrogen ® valleys in Chile
investment in

Electrolysis
LATAM

capacity operating
and under
development

2021-11-09 Source: MINISTRIES OF ENERGY AND MINING |

The cheapest
green hydrogen

on the planet Legielers in

production of
green
hydrogen via
electrolysis

Dr.-Ing. Erwin Plett
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Wave I: Local applications will ramp up hydrogen demand

and activate a domestic industry

We will accelerate the
deployment of green
hydrogen in 6 prioritized
applications to build local
supply chains and acquire
experience

Public action will kickstart the
local  hydrogen industry by
incentivizing  production  and
create a tangible demand for
this clean element and its
derivatives.  Uses  with the
earliest economic breakeven and
largest concentrated demand
will be targeted first. These
actions will generate know-how,
develop talent, deploy
infrastructure, and attract
financing. In doing so, the
country will be better positioned
to tap into export markets.

& Co.

2021-11-09

Total potential
icati market! 2025 2030 2035 2040
Application (BUSD by 2050)
Oil refineries I 0.2

Ammonia

Mining haul trucks - 771, [
(CAEX) @J@
- —

Heavy-duty trucking

Long-range buses . 0.8

o
Blending into gas — |_E’r¥‘
grids (up to 20%) . 03 .=fJ F‘J\.:}

Targeted breakeven through Estimated breakeven - Potential adoption curve
action and start of piloting. without additional action. to achieve 100%.
1. Annual sales. Considers the full transition to hydrogen of the ener nand in each application.

27
Source: MINISTRIES OF ENERGY AND MINING | Dr.-Ing. Erwin Plett
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Wave Il & l1I: A sound domestic industry will enable us to conquer global

exports markets

Wave II: We will leverage our
domestic base to scale into a
key player in export markets

An industry of green ammonia
production and exportation will be put
in place through support for GW-scale
consortiums. Offtake and investment
commitments for ammonia and
hydrogen exports will be secured.

Wave Ill: We will exploit
synergies and economies of
scale to expand as a global
supplier of clean fuels

As countries take action to
decarbonize their economies and new
technologies are developed, the export
markets for clean fuels will scale and
diversify, opening opportunities for
further growth. Future applications for
ammonia in shipping and synfuels in
aviation are promising opportunities
for additional scale-up.

2021-11-09

Estimated market size for Chilean exports
(BUSD)

Source McKinsey & Co.

Green ammonia

@ Europe China @ Japan/Korea USA LATAM

5 5 5
exports a 4
0.4
2025 2030 2035 2040 2045 2050
19
14

Green hydrogen & e-fuels 1 -

2025 2030 2035 2040 2045 2050
28
Source: MINISTRIES OF ENERGY AND MINING | Dr.-Ing. Erwin Plett
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our mining sector

(BUSD)

Source McKinsey & Co.

. Domestic applications

Projection of Chilean markets for green hydrogen and its derivatives

CAGR
28
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A unique opportunity: green hydrogen could be a clean industry as big as

The competitiveness of Chile
in renewable energy
production and the global
need for clean energy carriers
will open the door to the
creation of an economic
sector that could rival the
size of the Chilean mining
sector

If timely and effective action is taken,
the use of green hydrogen in domestic
applications will generate an industry
prepared to compete in international
export markets. Investment in green
hydrogen will lead to significant
national capabilities and the creation
of dynamic economic ecosystems
throughout the country

29
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2025 2030 2035 2040 2045 2050
Associated
renewable
SR 5-: «» L 145 L 200 { 250 ] L 300 J
(Gw)
Cumulative
necessary
(BUSD)
2021-11-09 Source: MINISTRIES OF ENERGY AND MINING |
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60+ projects have already sprung in Chile

HyEXx Project
Green ammonia production in the
north of Chile for domestic and

O international consumption, replacing
/’ + 1 5 Atacama O ENAEX ammonia imports
Hydrogen
USD billion projected Hub Project
investment by 2030 Large-scale electrolysis facility
with export potential and
hydrogen fuel cell powered freight
train
| +1,200
kTonne H2 projected yearly Green Steel Project O
production by 2030 Green hydrogen blending into CAP’s
blast furnaces to reduce consumption
of coke and eventually replace it
entirely in their production of steel
|:47:::| kTonne H2 projected yearly local
consumption by 2030 .
HNH ENERGY Project
Large scale green ammonia
production in Magallanes for export
+ 15 HIF Project @)
Projects have already defined their Industrial-scale plant in Magallanes ©
R that will produce synthetic climate-
= operations start date neutral fuels for export
2021-11-09 Source: MINISTRIES OF ENERGY AND MINING | Dr.-Ing. Erwin Plett
Country  Policy developments Current sources  Flagship projects o for I rbon hydrog

4) South America:

Ied

Latin America’s hydrogen
opportunity: from national
strategies to regional
cooperation

2nd November 2020

Source:

2021-11-09

of demand

Argentina  MNational strategy in Chemical Industry  Hychico (operating since 2008} L

preparation
Refining

Argentina producira hidrogeno verde con multimillonario
proyecto de Fortescue

o ewsrsne Imistae

hasta 2028 invertira 8.400 millones de dolares

Brasil: firman acuerdo d

Limmited use

Paraguay Strategy in preparation

Uruguay  Strategy in preparation Lirmited use

Potential 1o bocome a low-carbon
hydrogan exportar

Decarbonising chemical industry

Decarbonising transport

Porentlal 1o become a low-carbon
hydrogen exportar

Dacarbonising chamical industry and
refining

Potential to become a low-carbon

e inversion de

2.000 millones de délares para generar
hidrogeno verde en Ceara

https://www.iea.org/commentaries/latin-america-s-hydrogen-opportunity-from-national-strategies-to-regional-cooperation?utm_campaign=IEA%20newsletters&utm_source=SendGrid&utm_medium=Email

Dr.-Ing. Erwin Plett
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4) South America (see www.h2lac.org)

J T ——
e

OSTA RICA ARGENTINA ",XLAT'NO ‘ ' i ]| =
e AMERICA |
E- =" g ! P |E i :
| e A il
o | :

g i r | n-—-m--.-,-m |
s it
2021-11-09 Dr.-Ing. Erwin Plett

1) Energy transition for needed climate action towards Net Zero
emissions is like a marathon race, and it will take some decades

2) Everybody has something to learn since no country has reached
the net zero goal yet

3) National & regional hydrogen strategies need to be published
and implemented

4) Worldwide cooperation is needed:
e.g., certification, financing, social acceptance, human capital,
R&D, scale up MW to GW, manufacturing automation, etc.

2021-11-09

Conclusions: s South America ready to deploy its clean energy potential?

Clean energy is “work in progress”, we need patience & perseverance m

L

-

— #

%
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iMuchas

|
|
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THANKS! |
|
_ |
gracias! |
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Questions?

Contact:
Dr. Erwin Plett

Erwin.Plett@lowcarbon.cl

www.lowcarbon.cl
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