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Ref: J. Hirschmann
Charles Wilson, en 1872 se atrevié y construyé
un gran destilador solar en “Las Salinas”, en las cercanias de la Salitrera Chacabuco.
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Big Picture for Renewable
Energy in Chile

Approved Under
Technology Operation Construction uncc?r?structed evaluation

Biomass
Biogas
Wind
Geothermal
Micro-Hidro
Solar PV
Solar CSP

Total 2494 2448

Fuente: CNE., SEIA, CDEC-SIC / CDEC-SING. CIFES, Octubre 2015

CSP developers: Abengoa, Solar Reserve, Iberedlica




Performance for PV (capacity/plant factor, September)

Plant Factor

23,59 23,61
B
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Plant factor for each solar PV power plants

Source: elaboraciéon propia.



Electricity price evolution in SIC

Price evolution 1987-2015 (Main Interconnected System)
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Source: elaboracion propia CE, U Chile




Precio Nudo Energia [USS$-Jun2015/MWh]

Source: elaboracion propia CE, U Chile

Area de trazado

Evolucion del SING 1994-2015

Costo Marginal Energia [US$-Jun2015/MWh]
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Social Opposition

Source: H. Rudnick
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Inadequate Source: MAPS Chile

NG )y




Multidimensional challenge

Heat production
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Chilean Solar Energy B "t ¢ [ ew sy

desarrollo de proyectos de

P Ote n ti a I ; 35 & 4 electrogeneracion solar

Configuracion del Analisis Espacial

Factor Criterio
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« Context: fOSS” fue|S, ' PR  |Radiicion Global Horizontal 6,5 kwhm2/di |
; 3 Distanca mmma a cudades 1km

Cl i m ate Ch a n g e . . % A' o o ‘l Istancs minew a Cuer de agua

Dstanca minma a bufler de lnea Férrea
Distancia minima a Linca de Costa

Dstanca minmma a Rios
}

+ Exceptional radiation - Fne by IR
conditions, low cloudiness A S |
index, low temperature, " BT Leyonds
water sca rCity gy ‘ mmm  Ss Favorsbles (Equivalenies u

Miximo Pendiente del Terreno

12.86 % del territono analizado)

° Loca| mining activity ' s - ™ . Resultados por Region
(energy consumption, : T
nitrates)

Zonas Favorables

1451653

« More than 66000 km?2
feasible I

Source: GIZ



Chilean Solar Energy
Potential

« Context: fossil fuels,
climate change.

- Exceptional radiation
conditions, low cloudiness
index, low temperature,
water scarcity

« Local mining activity X, ¥ ( Zonas con potencial
(energy consumption, ., P (seguimiento
nitrates) | . CsP

y i Edlico

Potenciales

B Cartera adlicos
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hidroaléctricas, MW
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Chilean Solar Energy Solar Spectrum
Potential
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Source: Prof. Raul Cordero, USACH, CIFES




Chilean Solar Energy l;
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Grand Challenge 2033
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SURRlY. 30% of the
loctricit
consumption in SA

200.000 MW

~ 6.000 km2 (3ha/MW)
0.8% of the Chilean territory.
5% of the Atacama desert, 3

6 times the current, Chilean,
electricity consumption =Y




Chile 100 % Solar Today s f

Yearly consumption
70,000 GWh

30.000 MW

~ 1,000 km?2 -- (3ha/MW)
Melipilla

0.14% of the Chilean territory

1% of the Atacama desert




Chile 100 % Solar Today

Market design
challenge

Source: elaboracion propia CE, U Chile




Chile 100 % Solar Today
Storage challenge

186 GWh/day load <]
120 GWh/day storage Y

1,671 GWh 2 weeks storage ... ausoscinprons W




Storage
capacity
Fuente: http://centralenergia.cl

2 weeks
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New operation strategies

u
o
o
o

N
o
o
o

N w
o o
o o
o o

Generacion solar fotovoltaica
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Dia 1 Dia 2 Dia 3 Dia 4 ‘ Dia 5 ‘ Dia 6 Dia7

Recortes de PV Costos de Operacion

base SIC — SING $50.600.952

3horas 2025 $47.116.177
6,89%




Intervention levels: flexibility SERCA )CHILE I.
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Demand Response in the mining industry

Normal operation in SING
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Organiza: Colabora: Gracias al apoyo de: Con el patrocinio de:

OLAR ENERGY RESEARCH CENTER

§ Universitat Stuttgart qmtc CDNlCYT SERC M)CHILE

CENTRODE ENERGA |  UNIVERSITAT STUTTGART | ADVANCED TECHNOLOGY CENTER

«Solar Mining Chile»

Based on the working hypothesis, the main objective of the project is to acquire a
scientific, technical, environmental and economic foundation to develop a roadmap
for Solar Mining Chile. It is aimed to identify and characterize the steps that are
necessary to evolve from the current mining situation, which strongly relies on fossil
fuels, to a synergetic integration of solar energy into the mining industry.

Recycling (1 kg of mineral)

Ressources (e.g. Material, Energy) l
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CSP electricity Mineral Mining
generation Process

\ Emissions > \Emission s>

Output (1 kWhel) Output (1 kg of mineral)

To Export
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