A
SOLAR AND ENERGY .
| INNOVATION COMMITTEE| C O RFO) X
- "R '

-
MA.W
-~ LA T ep— - Fews

e e

B S ——

Tomas E. Baeza Jeria -
@tomascosky

tom-as.baeza@corfo.cl‘

H—e,__ik

olar e Innovamon Energetlca

‘@.Q\’mlte Solar

“Q h
h"’-ﬁ.‘

B RLE LA



. Ministerio de
T Energia

Gobierno de Chile

Responsable elaborar y coordinar
los planes, politicas y normas para
el buen funcionamiento y

CO RFOﬂ desarrollo del sector de energia.

Fomento a la inversidn, la innovacion
y el emprendimiento, fortaleciendo,
ademas, el capital humano y las
capacidades tecnologicas para
alcanzar el desarrollo sostenible y
territorialmente equilibrado.
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Chile?
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*GlZ, 2014. El Potencial Edlico, Solar e Hidroeléctrico de Arica a Chiloé. Santiago de Chile
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POTENCIAL SOLAR
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‘Reservas de Petrdéleo en
' Arabia Saudita

167 PWh
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Energia no Energia renovable =2
renovable - 167 171 PWh pueden ser
PWh se pueden generados cada 25 anos.
utilizar solo una vez. o

Comité Solar e Innovacion Energética, 2019. Potencial Solar de Chile en comparacion con las reservas de petrdleo de Arabia Saudita. Bajo Licencia creative commons
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CHILE

DESCEE R MINERAR AP ENTEMISIONES

Prigeiocl ofoclticior of=

coprevenrderdelfiminee

Proveedores de litio
a largo plazo
(carbonato/hidroxido)

Productos con valor
agregado de cobrey
litio

Energia solar para el suministro
eléctrico continuo(FV/CSP)

CORFO, 2018. Rol de la mineria para la transicion energética. Bajo Licencia creative commons https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es/

Hidrogeno como
sustituto de
combustibles
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Como catalizador de una economia
del hidrogeno verde para Chile
(...para el mundo)
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AUMENTANDO TRACTEBEL &
LA AMBICION iy

Opportunities for the development of a
solar hydrogen industry in the regions

of Antofagasta and Atacama:
Innovations for 100% renewable energy system

CORFO¥
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Tractebel, 2018. Oportunidades para el desarrollo de una industria de hidrégeno solar en las regiones de Antofagasta y Atacama: Innovacion para un sistema energético 100% renovable. , Solar Committee, Chile



: http:/www.comitesolar.cl/documentos/solicitar-documento/?id=1661&doc=Resumen Ejecutivo Estudio

CONSORCIOS TECNOLOGICOS- HIDROGENO
EN CAMIONES PARA LA MINERIA

Celdas de combustible para flotas de Combustion dual hidrogeno-diesel para
camiones mineros subterraneos camiones mineros de alto tonelaje
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5-;/ar budget: MMUSD 2.2 5-year budget:
(MMUSD 1.1 CORFO contribution) (MMUSD 5.8 CORFO contribution)

CORFO, 2018. Programas Tecnoldgicos de mineria y uso del hidrégeno para movilidad con camiones. Bajo Licencia creative commons https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es/
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Comité Solar e Innovacién Energética, 2019. Ecosistema para el desarrollo de valles de hidrégeno. Bajo Licencia creative commons https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es/
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Uso de electrolizadores para conftrol rapido de frecuencio
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Source: IRENA, 2019. Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables



Escenario para la Innovacion

THE INNOVATION LANDSCAPE FOR VARIABLE RENEWABLE POWER INTEGRATION

Digital technologies

Electrification o
of end-use sectors o o

Electricity storage oo
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Grid
reinforcement

deferral Q Q
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Accommodating
uncertainty

©

Distributed
energy

resources
operation

Retail market

@ 0O

© © O Newgrids

@ Dispatchable generation

G Wholesale market

©0

Empowering
the consumer

Enabling
renewable

energy supply

@ ENABLING TECHNOLOGIES @ BUSINESS MODELS
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n

Utility-scale batteries
Behind-the-meter
batteries

Electric-vehicle
smartcharging
Renewable
power-to-heat
Renewable
power-to-hydrogen

Internet of things
Artificial intelligence
and big data
Blockchain

Renewable mini-grids
Supergrids

Flexibility in conventional
power plants
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Source: IRENA, 2019. Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables

Aggregators
Peer-to-peer electricity
trading
Energy-as-a-service

Community-ownership
models
Pay-as-you-go models

IRENA

Intfernational Renewable Energy Agency

@ MARKET DESIGN
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Increasing time
granularity in electricity
markets

Increasing space
granularity in electricity
markets

Innovative ancillary
services

Re-designing capacity
markets

Regional markets

Time-of-use tariffs
Market integration
of distributed energy
resources

Net billing schemes

® IRENA

International Renewable Energy Agency

@ SYSTEM OPERATION

25

26

27

28

29
30

Future role of distribution
system operators
Co-operation between
transmission and
distribution system
operators

Advanced forecasting
of variable renewable
power generation
Innovative operation

of pumped hydropower

storage

Virtual power lines
Dynamic line rating
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Sinergias enfre innovaciones de Power-to-X

Enabling technologies
» Renewable power-to-hydrogen
« Renewable power-to-heat

L5
4
«  Artificial intelligence and big data 0
10,

Market design
* |nnovative ancillary services

System operation
*  Virtual power lines @

Source: IRENA, 2019. Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables

Power-to-X
solutions

International Renewable Energy Agency
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INnnovacion que maximiza los beneficios sistemicos

Cost I

\

Benefit

Total system
costs with
high VRE
in a constrained
system

Gross cost

flexibility
investments

Gross benefit

fuel cost
savings

Total system
costs with
high VRE in a
very flexible
system

Source: IRENA (2019), Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables

Innovation
reducing
system
cost

CORFO¥
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sl Sy Mercado global del
g% -EEEEARE. O ¥ hidrégeno al 2023:

US$200 billiones/aio”

CHILE puede capturar una
parte de este mercado, dada
las condiciones de energia
limpla a bajo costo.

* Research and Markets, 2018. Global Hydrogen Generation Market to 2023: Opportunities in Development of Green Hydrogen Production Technologies & Hydrogen in Building Heat and Power & Increasing
Government Support for Hydrogen R&D.
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Comité Solar e Innovacion Energética, 2019.
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Toda la informacion graficos y tablas entregadas en este documento son de propiedad del Comité Solar
e Innovacion Energética de Corfo mediante la licencia creative commons (cc BY-NC-SA 4.0),a no ser
gue se Indique lo contrario con su referencia correspondiente.

Para ver una copia de esta licencia visite: https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es
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