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Asociacion Chilena de Hidrogeno




Asociacion Chilena de Hidrégeno

Constituida el 9 de Enero del 2018, H2 Chile H2 Chile es un espacio
colaborativo, entre entidades publicas, privadas y académicas que H2C|e
estén interesadas en el uso del hidrogeno como vector energético. Una
plataforma para ensefar, educar, colaborar, fomentar y realmente
producir un cambio significativo en la manera en que la sociedad ve al
hidrégeno, logrando asi posicionar a Chile como un lider en la
produccion y utilizacion de Hidrogeno Verde.

El objetivo de la Asociacion Chilena de Hidrégeno es acelerar la
transicion energética mediante la promocion del desarrollo de las
tecnologias del Hidrégeno y su uso como vector energético en
aplicaciones industriales, comerciales, residenciales y de movilidad.
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Hidrégeno, H, Hidrégeno Verde, H, Economia Circular Misidn
Una molécula formada Proviene de Energias Hidrégeno verde en el - =
por el atomo mas simple y Renovables: centro de una Economia Acelerar la transicion
abundante del universo: 1 Solar Circular sustentada por el hacia la economia
protény 1 electron Blorln.asa, B.logas potencial r.enc?vabI(.a de del hidr()geno en
Edlica, Hidro todo el territorio Chileno i
Chile.
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Los Colores del Hidrogeno
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Llama Gas Propano

El gas hidrégeno y su llama son incoloros!

Autor: Hans Kulenkampff
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Reformado de Metano v/s Electrolisis

Produccion Mundial Anual: 70 Mt = 8.4 EJ

ihhcllal Reformado de Metano o EIECtrO“S'OS o
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53.2 Mt H, mediante Reformado de Metano: 70 Mt H, producido mediante electrolisis:

* 205 billones Nm3/afio (6% mercado global) * 617 millones m3H,0/afo (1.3% del uso global en sector

* 530 Mt CO,/afo (1.5% de las emisiones Globales) energia)

* 3600 TWh/ano (> electricidad anual U.E.)
« 70% del potencial solar segiin Min Energiall
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Reformado de Metano v/s Electrolisis

Prod 0.53
0.48 <

0.46 -
0.44 -

0.424 -

]
e
1

0.38 -

tCO2e g/Mivh

0.36 -
0.34 -
0.32 -

53. 0.3 4

o 0.28

T T T T T T T T
01-2018 03-2018 05-2018 07-2018 09-2018 11-2018 01-2019 03-2019

Fecha
B SEN W Promedio Anual

/V/0 UTl puLCilivial sviai DC%?ﬁ{/Igiéld\lb:lfbs%%If;lc'sﬁ 510 GW, fp 70%

ASOCIACION CHILENA DE HIDROGENO

20-06-2019 Autor: Hans Kulenkampff



Reformado de Metano v/s Electrolisis

Produccion Mundial Anual: 70 Mt = 8.4 EJ
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The Future of
Hydrogen

Seizing today’s opportunities

Levelized Cost of Hydrogen
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https://webstore.iea.org/the-future-of-hydrogen

G20 — Ministerial Meeting on Energy Transitition

The Future of -
Hydrogen

Seizing today’s opportunities

Dr Fatih Birol, the IEA’s Executive Director, alongside Mr Hiroshige Seko,
Japan’s Minister of Economy

“The International Energy Agency has provided in-depth support for this weekend’s meeting of G20
energy and environment ministers, including the publication of a major new study on hydrogen’s
potential role in global energy transitions”.

Fuente: https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
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G20 — Ministerial Meeting on Energy Transitition

G20 Ministerial Meeting on Energy Transitions and
Global Environment for Sustainable Growth

\ {)

6 2019 A

15,°16 Junio en Karuizawa, Japon.

T
“The International Energy Agency has provided in-depth support for this weekend’s meeting of G20
energy and environment ministers, including the publication of a major new study on
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Fuente: https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html

4, Chile A

20-06-2019 Autor: Hans Kulenkampff



https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html
https://www.iea.org/newsroom/news/2019/june/iea-takes-part-in-g20-energy-and-environment-ministerial-in-japan.html

‘Costo Nivelado de Hidrogeno
Reformado de Metano

Figure g. Hydrogen production costs using natural gas in different regions, 2018
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Tendencias Gas Natural
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Natural gas for electricity
production price in the US:
’ comparison between the yearly
14 EIA Annual Energy Outlook
v (AEQ) price forecasts and the
actual values for the years 1985-
2015. The black lines are the
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Fuente https://www.researchgate.net/figure/Natural-gas-for-electricity-production-price-in-the-US-comparison-between-the-yearly figl 317689860
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Costo Nivelado de Hidrogeno
Tendencias Electrolizadores

Project develop.: 400MW renewable H2 plant to outcompete natural gas reforming

Project examples

* Working on GIGA factory concept for renewable

hydrogen production to outcompete natural gas A
reforming 1L

Largest electrolyser plant ever designed

Addressing a USD ~ 150 billion market

International industrial customer ,,l. '

Tied to solar power ‘ W

CapEx of USD ~175 million V g ‘

Benchmark CapEx ratio:
« 0.45 MUSD/MW -

@
nel Fuente: Hannover Messe 2017, Electrolyzer Elevetor Pitch - NEL
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Costo Nivelado de Hidrogeno
E I e Ct ré I i S i S Costo marginal promedio diario por barra B crucero 1 Atacama
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Electrolisis

¥ H2 Production A Efficiency
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Electrolysers operate

more efficiently at

20 % lower load, with a
counter-intuitive
impact on
m hydrogen cost:
contrary to most
assets in the
40 % power sector, PEM
electrolysers have a
higher
o efficiency when
operated below
0 nominal load.
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Conclusion: El Caso Chileno




Produccidon de Hidrégeno en el Mundo

USD/kgH,
o

W Electrolysis renewables

4 I © Natural gas with CCUS
3 I I | I- I I I I ™ Natural gas without CCUS
2 iﬂl:l i I 11 I 3 « Coal with CCUS

® Coal without CCUS

Australia| Chile = China | Europe | India @ Japan | Middle | North @ United
East Africa | States
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Costo de Produccion de Hidrogeno Global

Figure 14. Hydrogen costs from hybrid solar PV and onshore wind systems in the long term
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é¢Qué estan diciendo de Chile?
IRENA

oSl (...)The ideal case for Chilean hydrogen production combines a
low LCOE with a high capacity factor, making the best use of

HYDROGEN FROM - . ,
RENEWABLE POWER cheap renewable 'ele'ctr/aty and minimising the impact of
TECHNOLOGY OUTLOOK electrolyser depreciation on the LCOH.

FOR THE ENERGY TRANSITION

Notably, countries such as Argentina (due to the high load
factor of wind generation in Patagonia) and Australio and Chile
(due to abundant sun) are developing roadmaps to convert
their surplus VRE into compressed gaseous or liquid hydrogen
(or another carrier similar to LCOH, see above) for transport to

regions with a net demand, such as Japan and the Republic of

Korea (...)

N\
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Eué estan diciendo de Chile?
World Energy Council

Figure2  Types of possible PtX producers/exporters and selected example country

= PtX already on countries (energy) political radar
f— = Export potential and PtX readiness evident

WORLD | S rchians f t' = Uncomplicated international trade partner
ENERGY (j ron ler . . . :
COUNCIL » Especially favourable in early stages of market penetration

economics

Norway

= Fundamentally unexplored RES potential
= Largely mature, but often underestimated, (energy) political

framework with sufficiently strong institutions
= PtX could readily become a serious topic if facilitated appropriately

INTERNATIONAL ASPECTS OF A

POWER-TO-X ROADMAP ~ * Abundant resource availability: massive land areas paired with

Areport prepared for the p > -:;ftt:n m.enswe RES pOEr. ” ire faciltafi Australia
World Energy Council Germany Wl\ _ re.adme.ss rto.tk.llecesséw prerfmdmc?n'.may re_qu"e a_c""“ flon

Chile — the hidden champion: Largely unexplored RES

potential paired with strong (energy) political environment

Countries categorised as hidden champions, like Chile, typically demonstrate
fundamentally unexplored RES potential with strong climate change targets.
Paired with a largely mature (energy) political framework and sufficiently strong
institutions — that are often underestimated in the general perception of Latin
American countries — PtX could immediately become a serious topic if facilitated
appropriately. These countries may well be in the lead in the market penetration
phase, fostering the development of PiX technology.

Source: Frontier Economics.
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é¢Cuanto Importo el 2017 Chile en fésiles u derivados?
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Conclusion

Chile tiene el potencial renovable para producir Hidrégeno Verde con uno de los precios mas competitivos del mundo.

* Lunes 17 - Powerfuels in the European energy transition
1 7 _2 1 J U N E 2 0 1 9  Martes 18 - The role of low carbonfuels in achieving the Paris
agreement
* Martes 18 - Hydrogen enabling the energy transition
* Miércoles 19 - Green hydrogen decoupling the European energy
network
Miércoles 19 - Sectoral integration: shaping EU’s climate-neutral
ODOOOQY -
* Miércoles 19 - Afternoon Seminar 'Towards a Hydrogen Energy

Economy'

CI I . |
ASOCIACION CHILENA DE HIDROGENO

20-06-2019 Autor: Hans Kulenkampff




)
SIS © increase saiag

eve the advaniage
8 135 10 do with (he

O Sv—

125819
278,161

b 283 11,827

’s target.

2015 2016
a7 | 3e0m2
107.812 108.287
89918 91,938
123930 125819
189,128 278,161
10283 1.827

47,029 107.812

Linkedm . Hans Kulenkampff,
Presidente H2 Chile

https://www.linkedin.com/company/h2chile
G RAC I AS hans.kulenkampff@h2chile.com

www.h2chile.cl

twitter
https://twitter.com/H2Chile2018
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