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What if Chile
becomes a global
leader in solar energy m
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‘A SOLAR SAUDI ARABIA’

While Trump promotes coal, Chile and others are turning to cheap sun power
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FINANCIAL TIMES
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Ecogg;ﬁst Topics v Print edition Subscribe = Login orregister v Q, Search

Manage subscription

The white gold rush

A battle for supremacy in the lithium
triangle

Three South American countries have much of the world’s lithium. They take
very different approaches to exploiting it

Fit for growth
companies put their
money where their
strategy is

Expand your margins,
sharpen your competitive
edge, inspire your
organization-and make
your company ready to
grow.

©2017 PricewaterhouseCoopers LLP. All
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To keep the rise in global
temperature below 2°C,

by 2030 RE’s share
should be duplicated

36°/o

: Perspectives for the Energy Transition IEA-IRENA, March 2017
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By 2050 should increase
at least up to

65%

: Perspectives for the Energy Transition IEA-IRENA, March 2017
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In Chile our target by
2050 Is

70%

: Energy Policy 2050
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Globally it will mean a
CSP installed capacity of

720 GW.

: Perspectives for the Energy Transition IEA-IRENA, March 2017
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Source: SolarPACES 2017

I Today just 5
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And a PV installed
capacity of

6.300 GW.

Source: Perspectives for the Energy Transition IEA-IRENA, March 2017
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Today a bit more than
400 GW.

Source: IEA PVPS 2017
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And an increase of the
stock of electric vehicles
up to

850 M|II

: Perspectives for the Energy Transition IEA-IRENA, March 2017
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In 2017 2 millons

Source: Bloomberg 2017 .



Why we talk
about E-Mobility
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mCopper content in kg by type of electric vehicle

350
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50 . l l
PHEV Ebus hybnd Ebus BEV
= Battery 202
™ nverter 0. 31 0 3 0 31 1 1
= Electric Motor 5 5 9.88 20 20
= HV Wire 5 5 5 1" 1
= Other 5 5 5 5 5 5
=LV Wire 18 23 23 23 40 40
Source: IDTechEx 2017, International Copper Alliance



‘@\ Comiteé Solar ‘ '
*® SOLARENERGY

g PROGRAM

.
\ ¢

L

v I
1\
COMITE CORFOY

E-Mobility copper demand
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Renewables, energy
efficiency and E-Mobility
will drive the future
demand for copper

: BHP Billiton, 2016
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| And also for Lithium '

Source: Bloomberg, 2016
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OUR PERFECT STORM?: THE CHILEAN SINGULARITY

______________________

L >3.500 kWh/m? (DNI)/year 5}
v . >8.000 solar hours/year |
Solargls
hitp://solargis.info © SolarGIS © 2013 GeoModel Solar
Annual sum <400 ©00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 >
Long-term ' |

average of:

Daily sum <10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 10.5>

kWh/m?
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CHILE: THE BEST SOLAR RESOURCE IN THE WORLD

Chile receives the highest solar irradiation in the Atacama desert.

DNI Maria Elena, Chile ~ 3700 kWh/m?/y
DNI Northern Cape, South Africa ~ 3044 kWh/m?/y
DNI Nevada, USA ~ 2730 kKWh/m?/y
DNI Ouarzazate, Morocco ~ 2490 kWh/m?/y
DNI Almeria, Spain ~ 2130 kWh/m?/y

DIRECT NORMAL IRRADIATION
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iradiacion Directa Normal
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. ©2016 Solargis

annual sum < 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 >

avrsgeof < BT T

average of s ___B m
dallysum <10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105>



o
n*"® SOLARENERGY
M

"‘.". RRRRRR
B

We are in the best place to
be a leader in the
development and

deployment of Solar Energy

technologies to support our
copper, lithium and fuel
industries (H2, NH3, etc).
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E-Mobility accelerated
growth

Increase in the demand for Li-lon
batteries and for clean electricity

Competitive Copper
Mining

Increase in competitiveness

Lower energy costs
Electric and thermal

Increase in Lithium

oroduction
Higher efficiencies and
production capacity

Low Footprint
Sustainable mining and
metallurgy processes

Solar Industry

Suppliers development
PV/CSP/CST

Solar Energy’s role in our
oroductive

transformation

Solar Energy
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INNOVATION STRATEGY: VISION 2025

Chile: leading supplier of lithium and low-
emission copper for the electric car industry

World's leading lithium World's largest low emission
producer | copper producer

Long term supply of Lithium added Solar energy for continuos Fossil fuels sustitution
lithium value products electricity supply (mix Hydrogen and Syntetic
carbonate/hydroxide (cathodes, PV/CSP) at average cost of fuels based on circular

(battery grade) others) 50 USD/MWh economy approach
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Fomento, innovaciény
emprendimiento

Capital Humano

Infraestructura de
Calidad

Desarrollo Tecnolégico
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ENERGY ROADMARP: VISION 2025

2017 . 2020 . 2025

Disefo plan des. Industrial solar

Plataforma Innovacion AbiertaSolar y desafios de innovacion

Distrito Tecnologico Solar DA
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3 Instituto Tecnologico Solar Minero
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What about CSP
market in Chile
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STATUS OF CSP IN CHILE
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Inversion Potencia Heliostatos&
Pr Propietari icacion | Ti Almacenamien E DIA
oyecto MMUSS opietario Ubicacio po MW acenamiento o stado
Iberedlica Sol
Planta Maria Elena| 3.300 Skt Maria Elena | Torre | 400 13 horas 35.200 Aprobada
Atacama S.A.
Planta Camarones 800 Elecnor Chile S.A.[Camarones | Torre 105 14 horas 7.000 Aprobada
2:::3 Coplapy 1.300 ¢ |SolarReserve Copiapo Torre 240 14 horas 24.000 Aprobada
Fiantailamanigal 2.400 ¢ |SolarReserve F020 Torre | 450 11 horas 40.000 Aprobada
Solar Almonte
Planta Likana Solar| 2.400 |[SolarReserve Calama Torre | 450 11 horas 40.000 Aprobada
Planta Pedro d Iberedlica Sol
anta redro de 2.600 | creone@olr o riaElena | ccp | 360 10 horas 5.680 | Aprobada
Valdivia Atacama S.A.
Planta CEME 1 500° |Enerstar América |Maria Elena | CCP 70 14 horas 1.400 Aprobada
Proyecto El Loa 2.100 ° |Andes G Energy |Calama CcCp 300 S/l 4.800 Calificacion
P ct P ;
royeco 2.100° |Andes G Energy | 020 ccp | 300 s/l 4800 |calificacién
Tamarugal Almonte
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ELECTRICITY TENDERS

Energy
auctioned

Offers

Companies

Reserved
price

Average
price

2,200 GWh
24
24
81.5 USD/MWh
33 USD/MWh
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2013/02
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113
UsS/Mwh

5,000 GWh

750 GWh

2013/03
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13,000 GWh
11,955GWh

2013/03 2°

Dic - 2014
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Auction Price US$/MWh

140

SolarReserve

120

bid price:
48.064 USS/MWh

80

2,200 GWh

2,2006Wh
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REGULATED CUSTOMERS

* From the year

GWh
2025, a gap for new 70,000
regulated
customers auction 60,000
appears 50,000 CNE Proyected Demand
e N yvear 2025 the 40,000 Energy available for future Auctions
30,000 ,1}

gap is around
5000 GWh and it 20,000
grows up to 15,000 10,000
GWh in 2030

2017
2018
2018
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

M Enel M Colbun " Guacolda W Aes Gener M Engie M Others

Source: CNE
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NON-REGULATED CUSTOMERS
[GWh] Energy Contracted vs Mining Companies Demand
* From the year 2023, the PPA 45,000
contracts of the mining 40,000
companies start to expire 35,000
) 30,000
* In year 2025 the gap is around o
4,000 GWh and it grows up '
to 34,000 GWh in 2037 20,000
15,000
10,000

A
%
0y
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PP PP PSP ,,;,‘19

2D 4D ADT AT AT 4D AR AR ADT AT AT DT 4D AR AR D7 Y7 D
. PPA [MWh] Demand [GWh]

Source: Solar Committee, Chile
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LONG TERM ENERGY PLANNING - SCENARIO B VERSION FEB 2018

Scenario B Long Term Energy Planning
CSP - 2034 Available at http://pelp.minenergia.cl/informacion-del-proceso/resultados

Generaciéon Esperada
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SENSITIVITY ANALYSIS PELP

Generation (GWh) Generation (GWh)

250,000 250,000

SOL_FV SOL_FV
200,000 SOL_CspP 200,000 2 O 2 5 SOL_CSP

HIDRO_SER HIDRO_SER
: HIDRO_PAS_ERNC : HIDRO_PAS_ERNC
I m HIDRO_PAS 1 H HIDRO_PAS
_ 150,000 1 mHIDRO_EMB — 150,000 1 m HIDRO_EMB
z : uGNLCC s : m GNLCC
g I = GNLCA g 1 = GNLCA
2 1 < S P mGEO 2 1 mGEO
100,000 1 uFo 100,000 1 =Fo
1
1 oL I EOL
DIE_CC DIE_CC
mDIE
50,000 = DIE
- COG 50,000
mCOG
HCAR B CAR
mBIO mBIO

A OO DD DA o0 D D ORS DD XD 00D DO O D OO DO O
N R R P I P LR RIS PERIIFFIFNFFRSPRS
S eooqeooccof@@@@@@@@@,@@@@,@@@@,@@@

Assumptions: Assumptions:
LCOE 50 USD/MWh 2025 LCOE 50 USD/MWh 2025
Phasing out Coal Plants > 40 years
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