" v \ . Deutsche Gesellschaft
...... s = NG S g fir Internationale
e Sttt , e Zusammenar beit (612) GmbH

D |

-

s -
LA ECONOMIA DEL HIDROGENO

Programa Energias Renovables y Eficiencia Energética en Chile GIZ




&
» 4

Bertrand Piccard...nuevo Record!!!
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Bertrand Piccard (Solar Impulse)
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Construction has commenced on a new gasification facility in Victoria as
part of the world first Hydrogen Energy Supply Chain (HESC) Pilot Project.

07 Nov, 2019

03.11.2018 ": SUSTAINABLE MOBILITY, STRATEGY

Faurecia and Michelin to create a global leaderin
hydrogen mobility

© 2019 HySTRA
Hydrogen Energy Supply Chain QESC

http://www.invest.vic.gov.au/news-and-events/2019/november/construction-starts-in-victoria-on-hydrogen-
project-gasification-facility

https://www.faurecia.com/en/newsroom/faurecia-and-michelin-create-global-leader-hydrogen-mobility



http://www.invest.vic.gov.au/news-and-events/2019/november/construction-starts-in-victoria-on-hydrogen-project-gasification-facility
https://www.faurecia.com/en/newsroom/faurecia-and-michelin-create-global-leader-hydrogen-mobility

Hydrogen takes center stage in Atlanta as fuel
of the future

.

~ Transporting You Forward

P

https://www.ccjdigital.com/hydrogen-as-fuel-of-the-future-takes-center-stage-in-atlanta/
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BUSINESS

Ministers and delegates pledge to introduce 10 million fuel cell
vehicles globally over 10 years at Japan conference

https://www.japantimes.co.jp/news/2019/09/25/business/ministers-delegates-pledge-introduce-

10-million-fuel-cell-vehicles-globally-10-years-japan-
conference/?utm_content=102338342&utm_medium=social&utm_source=twitter&hss channel=t
w-274720233#.XdaspOgzaUl



https://www.ccjdigital.com/hydrogen-as-fuel-of-the-future-takes-center-stage-in-atlanta/
https://www.japantimes.co.jp/news/2019/09/25/business/ministers-delegates-pledge-introduce-10-million-fuel-cell-vehicles-globally-10-years-japan-conference/?utm_content=102338342&utm_medium=social&utm_source=twitter&hss_channel=tw-274720233#.XdaspOgzaUl
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Toyota Unveils Hydrogen Utility Truck for Port of Los Angeles

< Press releases and news 310ct 2019

Alstom to test its hydrogen fuel cell train in
the Netherlands

https://www.trucks.com/2019/11/07/toyota-unveils-hydrogen-utility-truck/amp/? _twitter impression=true

https://www.alstom.com/press-releases-news/2019/10/alstom-test-its-hydrogen-fuel-cell-
train-netherlands



https://www.trucks.com/2019/11/07/toyota-unveils-hydrogen-utility-truck/amp/?__twitter_impression=true
https://www.alstom.com/press-releases-news/2019/10/alstom-test-its-hydrogen-fuel-cell-train-netherlands
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QUE ES GIZ

Mision: Desarrollo Sustentable

= Empresa Federal para el desarrollo sostenible, sin
fines de lucro.

= Con sede principal en Alemania.

= Mas de 45 afios de experiencia en paises en
desarrollo y economias emergentes.

= Con operaciones en mas de 130 paises.

= ~16.500 empleados en todo el mundo, mas de
11.000 de ellos como personal nacional.

GlZ en Chile

= Activo hace 25 afios

= En &mbito de energia: desde 2004

= Contraparte directo: Ministerio de Energia
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PROGRAMA 4E: ENERGIAS RENOVABLES Y EFICIENCIA ENERGETICA EN CHILE

Comitente: Ministerio Federal de Medio Ambiente, Proteccion de la Naturaleza 'y Seguridad
Nuclear de Alemania - BMU

Contraparte: Ministerio de Energia de Chile

Objetivo: Reduccion de GEI a través del uso de energias renovables y eficiencia energética

Fomento de la Energia Energias renovables para Cogeneracion para Mercado Global del Eficiencia energética en

Solar - CSP/CSTy PV a aplicaciones de aplicaciones industriales y Carbono - Chile Mineria
gran escala autoconsumo comercio 2017 - 2021 2019-2022

2014 - 2019 2015 - 2020 2015 - 2020
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Cambio Climatico I Z S
25 Noviembre 2019
Segun la Organizacion Meteorolégica Mundial, los
. oF niveles de gases de efecto invernadero han
CO, Concentrations : ‘'S | 9 ,

1990-2018 alcanzado otro nuevo record.
parts per million Las concentraciones de didéxido de carbono (CO,)
promediadas a nivel mundial alcanzaron las 407.8
partes por millén en 2018, en comparacion con las
405.5 partes por millon (ppm) en 2017.

Esta tendencia a largo plazo significa:

* Aumento de las temperaturas

« El clima mas extremo

» Elestrés hidrico,

« El aumento del nivel del mar y

* Interrupcion de los ecosistemas marinos y
terrestres

1990 1995 2010 2015 2018
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Hydrogen
1.808784
p:1

n:g
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= Oxigeno (65%)

= Carbono (18%)

= Hidrogeno 10%

= Nitrogeno (3%)

= Calcio (2%)

= Fosforo (1%)

= QOtros elementos (1%)

La formula de la fotosintesis
explica la manera en la que las
plantas toman la energia del sol

Hidrégeno base de la vida \ gIZ e,
y la utilizan para convertir el
dioxido de carbono y el agua en

moléculas necesarias para su Q

crecimiento, es decir, en ,l
alimento.

6C0, + 6 H,0 + - CeH,,06 + 60,
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Produccion potencial cero emisiones
Transporte a largas distancias

Alta densidad energética

Produccion limpia de
electricidad y calor
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“Una serie de sistemas y conjunto de tecnologias que
producen, transportan y utilizan hidrégeno”

“Un sistema de industria, transporte y energia
domeéstica que depende del hidrégeno canalizado como
combustible”.



Economia del hidrogeno
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Economia del hidrogeno
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La economia del

hidrogeno, Jeremy Rifkin

Las energias renovables
como fuente de energia
primaria y con el
hidrégeno como elemento
de almacenamiento,
distribucion y transporte
energeéticos.
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Enable large-scale
renewables integration
and power generation
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Produccion H2
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SOURCE: Hydrogen Council
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Distribute energy
across sectors and
regions

increase system
resilience

Transporte y
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Act as a buffer to
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Decarbonize
transportation
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~ captured carbon

Aplicaciones
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Decarbonize industry
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Otros
Fosiles

Agua

ENERGIA SECUNDARIA

Combust
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Biometano
Biogas
Etanol
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Produccion con CO2y sin CO2' ng il

Producciéon Mundial Anual: 70 MMt = 8.4 EJ

Gas Natural
3.2-3.6kg e idro
1kg
ﬁ
Agua 6.6 kg
— Electricidad ‘ Oxigeno
Electricidad 50 kWh, \/ 8 kg
T g — —_—
2.5 kWh, L
Electrdlisis

Reformado de Metano n= 60-70%
n=75-80%




Costo Nivelado de Hidrégeno - Reformado de Metano (1 Z gzt

Figure g. Hydrogen production costs using natural gas in different regions, 2018
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Costo Nivelado de Hidrégeno lectrélisis g | Z it
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without CCUS
Fuente: H2 Chile
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Hydrogen production costs for different technology options, 2030

Combined sensitivity

CO; price sensitivity

USD/kgH,
o

EICAPEX and OPEX sensitivity

@ Fuel cost sensitivity

Z J_EE . E JWACC sensitivity
2 A-_BBi E CO, price
I M Fuel costs
0 mOPEX

B CAPEX

("]

=

Electrolysis | Electrolysis| Natural gas = MNatural gas | Coal without | Coal with
grid renewable without CCUS  with CCUS CCus CCus

Motes: WACC = weighted average cost of capital. Assumptions refer to Europe in 2030. Renewable electricity price = USD 4o0/MWh at
& ooo full load hours at best locations; sensitivity analysis based on +f-30% variation in CAPEX, OPEX and fuel costs; +/-3% change in
default WACC of 8% and a variation in default CO; price of USD 40ftCO; to USD oftCO, and USD 100/tCO,. More information on the
underlying assumptions is available at www.iea.org/hydrogenzoig.

Source: |[EA 2019, All rights reserved.
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Generacion H2
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Contribucion LCOH [$/kg H2]
Contribucion LCOH [%]

2023 - Bajo 2035 - Bajo 2023 - Alto 2035 - Alto 2023 - Bajo 2035 - Bajo 2023 - Alio 2035 - Alto
m Desalinizacion m Electrolizador (non-stack) m Desalinizacion m Electrolizador {non-stack)
m Electrolizador (stack) m Eleciricidad m Elecirolizador (stack) m Eleciricidad

Contribucidn de los distintos bloques de la cadena de valor de hidrogeno para los casos LCOH,;, y LCOH,,, en 2023 y 2035

Fuente: Oportunidades para el desarrollo de una industria de hidrégeno solar en las regiones de Antofagasta y Atacama, Comité Solar CORFO, 2018
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Transporte y distribucion de hi

gaseous hydrogen

Source: [EA 2019. All nights reserved.
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Cost of hydrogen distribution to a large centralised facility and cost of reconversion to

Hydrogen reconversion

& § g £ % g

g 9 g 2 S ¢

g E £
Centralised Decentralised

Motes: More information on the assumptions is available at www.iea.orafhydrogenzoaq.
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Potenciales aplicaciones del hidrégeno en Chile gIZ i enstons
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18% 6Gt ¥52.51try 30'm

of final energy annual CO, annual sales jobs created
demand abatement (hydrogen and
equipment)



Muchas Gracias!

Programa 4e
Energias Renovables y Eficiencia Energética
en Chile

Contacto:
Rodrigo Vasquez / Asesor Programa 4e
Rodrigo.vasquez@giz.de
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