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Energy Overview / Panorama energético
Worldwide renewable share / Porcentaje de renovables mundial

M Industry: Accounts for the 32% of the total

energy consumption / La industria contabiliza el
32% del total de la energia consumida

B  74% of the energy used in industry is for

thermal end-uses / 74% de la energia utilizada
en la industria es para fines térmicos

M 90% of the energy consumed comes from

fossil fuels / De la energia consumida, el 90%
proviene de combustibles fdsiles

M Industry Low-temp heat
M Transport (below 150 “C)
- Boiling, pasteurising,
: Residential sterilising, cleaning, drying,
Other

0
45 % coal washing, bleaching, steaming,
............................. plkding conking.

Medium-temp heat
{150 to 400 *C)

Distilling, nitrate melting, dyeing,
comprassion.

30 0/0 Natural gas

High-temp heat
(above 400 “C)
Material transformation
processes.

15 % o

9 °/o Renewables
1 o/0 Other

[1] International Energy Agency (IEA), World Energy Statistics 2016, online tables, www.iea.org/statistics/
[2] International Renewable Energy Agency (IRENA), calculations by Deger Saygin based on IEA source [1]
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Energy Overview / Panorama energético
Chile

Todas las unidades estan en TCal.

B 67% of energy inputs come P r- .
from fossil fuels / 67% de los 7 \
insumos energéticos provienen de Biomaca / _
combustibles fosiles Lefia Orerta /

M Industry consumption reaches
38% of the total energy / La

industria consume el 38% de energia total

Gas
Matural

B 65% of the energy used in

Total . " Refineria
/ Petroleo  p«
342.3597 -
'
Ve
industry is for thermal end-uses  Eenenia
Hidrica

/ 65% de la energia utilizada en la Solar Electricidad
industria es para fines térmicos

. Energia

W Large potential for SHIP! / Gran Eolcs
potencial para SHIP! Geotermia
Biogas

Fuente: Ministerio de Energia

A

Disponible
Total

113.942
Sector
Industrial

110.335
Sector

| 301629

Transporte

B6.603
Sector
Comercial,
Publico y

Residencial

B.604
Auto
Consumao

2.054
Mo
Energetico
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Solar Heat for Industrial Process (SHIP)
What is it? / Qué es?

M SHIP is the acronym for Solar Heat for Industrial Processes

and describes systems which provide solar heat in a factory /
SHIP es el acronimo del inglés “Calor solar para procesos industriales” y
describe los sistemas que proporcionan calor solar en una fdbrica.

M A collector field heats a process fluid by means of solar
radiation and a heat exchanger transfers this heat to a supply
system or production process in the factory as hot water, air
flow or steam. Storage units make it possible to use the

generated heat at night-time / un campo de colectores calienta un
fluido de proceso por medio de la radiacion solar y un intercambiador de calor
transfiere este calor a un sistema de suministro o a un proceso de produccion
en la fabrica como agua caliente, flujo de aire o vapor. Las unidades de
almacenamiento permiten utilizar el calor generado durante la noche.

Heat
storage

exchanger

Source: Solar Heat Europe
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Solar Heat for Industrial Process (SHIP)
Collectors / Colectores

B Stationary collectors / colectores estacionarios (C<2) B Tracking collectors / colectores con sequimiento (C>10)
B Flat plate and Evacuated Tube collectors / M Linear concentration : Parabolic trough and Linear
Colectores planos y de tubo de vacio: T<120°C Fresnel / Concentracién lineal: Cilindro parabdlico y Fresnel:

B CPC: T<100-200°C

%

Flat plate collector or vacuum

tube collector

®  100°C< T< 250/550°C

B Point concentration: Dish and tower / Concentracién
en punto: Discos y torres:

M 100°C<T<800°C

owe

I ]
TNy N
M A N A

e el i, i s
1"&;\%’@ T
N \f{(%‘/
L= "l

=

Vacuum tube collector with CPC Parabolic trough Azl sl Dish collector

Solar Tower
collector collector
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Solar Payback Tool % Solar

Online calculator W’ Pavback
SOlaI" Payback prOject: PromOting the use Of SHIP / Promover el uso de k
SHIP. https://www.solar-payback.com/ e (U S . S M

Two forms are to be filled in / Hay que completer dos formularios:

Technical information / informacién técnica

Current consumption and cost / Consumo y costo actual

Solar annual yield / Rendimiento solar anual

T e s e
ST 197381

Dimension of the solar system / Dimension de los componentes Currnt hest - Macrosconomic paramelers along investment fetime
solar v

Financial information / informacién financiera

I n Ve St m e n t / In Versién Sotar therm] E)Vp(we:)[\afiorwal cost parameters along investment lifetime

Averane collectar oo

Operational cost / costo operacional

2779108

Fiscal and financial parameters / pardmetros fiscales y
financieros

Source: https://www.solar-payback.com/calculator/
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Online calculator . 0 -

Resu ItS / Resu Ita d OS TECHNICAL INFORMATION FINANCIAL INFORMATION SUMMARY RESULTS
CALCULATE INVES TMENT

Technical summary

Fasnl Financial summary

Results are provided in tables / Los resultados son entregados en tablas: e O e

Estirr
Key data on investment

Tote -
=4 Parameter
Tots NPV
. , . ;| | Estimated annual final energy consumption
B Technical summary / Resumen técnico 1.3 1
Solar collector type
Res Egqui
B Financial summary / Resumen financiero A e me—
Spec Estimated solar fraction
Mon |
M Investment Assessment results / Resumen de evaluacion de la i i E——
Non
inversion i .
Then Avd
Sols
NPV / VPN -
Optt Equity
Estimr Debt 'q
LCO H | Effedtive Cost of Capital {COC)
Estim DM

Genersl inflation rate

I R R / TIR - Effective Cost!

General inflati

Payback time / periodo de retorno de la inversion

Energy inflation rate

Corporste Tax Rate

§ @

IMPRINT DATA PROTECTION

Value

1870.81

Linear Fresnel

180

a5

2779108.15

a
532.22271218928538
2E.97145897424554
1858

29

108

Unit

IWhefyear

Corporate Tax Rate

Source: https://www.solar-payback.com/calculator/
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Business case 1 / Caso de negocio 1
Process / Proceso Leaching

B Leaching copper plant / planta de lixiviacion
de cobre

B Antofagasta region / Region de Antofagasta Electrowinning

B Heat production for electrowinning /
Generacion de calor para proceso de electro C
obtencion

B Low temperature / Temperaturas bajas:

T<100°C

o Solvent Extraction
M Addition of solar energy to cover part of

the energy demand / incorporacién de o’
energia solar para cubrir parte de la demanda ’ ﬂ% \\

energética \\

Solar system

Source: Franuhofer ISE
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Business case 1 / Caso de negocio 1
Assumptions / Supuestos

Fuel Cost / Costo combustible

Solar Resource / Recurso solar

Anual energy consumption / Energia consumida anual
Heat load / Carga de calor

Anual solar yield / Rendimiento solar anual
Collector type / Tipo de colector

Specific thermal storage volume / Almacenamiento térmico especifico
Aperture / Apertura

Investment / Inversion - CAPEX

Investment life time / Tiempo de inversién

Inflation rate / Tasa de inflacién

Energy inlfation rate / Tasa de inflacion de la energia
Discount rate / Tasa de descuento

O&M

Corporate tax rate / Tasa de impuesto corporativo

Avoided emissions revenue / Ingresos por emisiones evitadas

53,5 USD/MWh

2,6 MWh/m2 Year
62.400 MWth/Year

7 days/Week continuos
55.000 MWth/Year
Flat plate

100 It/m2 collector
40.000 m2

22,4 MUSD

10 Years

2,9%

5,5%

8%

1% of the CAPEX a year
27%

5 USD/TonCO2.Eq

Item Value / valor
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Business case 1 / Caso de negocio 1

Results / Resultados

Item Value / Valor

NPV / VPN
IRR/ TIR

Discounted Payback/ Periodo
de retorno de la inversion

Current LCOH / LCOH Actual
Solar LCOH

Total avoided emissions /
Total emissiones evitadas

6.2 MUSD
14.4%

6 Years

90 USD/MWhth
72,7 USD/MWhth
17.500 Ton CO2eq/Year

35,0000
20,0000
25,0000
20,0000

15,0000

MUSD

10,0000
5,0000

0,0000

N Equity Cashflow

D&M costs

Annual variation along investment lifetime

1 2 3 4 5 6 7 8 9 10

Year

N Debt Service I Tax Payments

N (nvestment Revenues [avoided Costs)

e Free Cashflow FCF = Free Liguidity
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Business case 2 / Caso de negocio 2
Process / Proceso

B Paper production plant / Plantad [ P

produccion de papel — —
4 l b

CONDENSATE

B Metropolitana Region / Region

Metropolitana
B Heat production for / Generacic . ( sem STEAM
calor para. '
o Drvi MAKE-UP
WATER
rying / Secado 0
H
Water process / Agua de | FEED WATER e
procesos
B Incorporation of solar energy to —< Y Fssjwmen |

cover part of the energy demand

/ Incorporacion de energia solar para
cubrir parte de la demanda energética

Source: Franuhofer ISE
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Business case 2 / Caso de negocio 2
Assumptions / Supuestos

Fuel Cost / Costo combustible

Solar Resource / Recurso solar

Anual energy consumption / Energia consumida anual
Heat load / Carga de calor

Anual solar yield / Rendimiento solar anual
Collector type / Tipo de colector

Specific thermal storage volume / AlImacenamiento térmico especifico
Aperture / Apertura

Investment / Inversion - CAPEX

Investment life time / Tiempo de inversién

Inflation rate / Tasa de inflacién

Energy inlfation rate / Tasa de inflacién de la energia
Discount rate / Tasa de descuento

Oo&M

Corporate tax rate / Tasa de impuesto corporativo

Avoided emissions revenue / Ingresos por emisiones evitadas

50 USD/MWh

1,75 MWh/m2 Year
35.000 MWth/Year

7 days/Week continuos
16.500 MWth/Year
Linear Fresnel

100 It/m2 collector
20.000 m2

7,5 MUSD

15 Years

2,9%

5,5%

8%

1% of the CAPEX a year
27%

5 USD/TonC02.Eq

Item Value / Valor
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Business case 2 / Caso de negocio 2
Results / Resultados

Annual variations along investment lifetime

16

14

Item Value / Valor 12
NPV / VPN 3.9 MUSD 10
IRR/TIR 17.0% E

. 0 ::I 8
Discounted Payback/ Periodo 6.75 Years = ; ——
de retorno de la inversion
Current LCOH / LCOH Actual 103 USD/MWhth 4
Solar LCOH 75 USD/MWhth 2
Total avoided emissions / 5.167 Ton CO2eq/Year .
Total emissiones evitadas 0 ) 5 . 4 . c - 5 g 10 1 12 13 " "

Year
. Eouity Cashflow mm Debt Service m Tax Payments
D&M costs . nvestment R eyenues (avoided Costs)

= Free Cashflow FOF = Free Liquidity
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Discussion / Discusion
Benefits / Beneficios

B Benefits / Beneficios

Medium/long-term economic benefits/ Econémicos al mediano/largo plazo

Energy Independence > Cost stability / independencia energética = Estabilizacion de costos
B Long contracts... at least 10 years / Contratos largos... Al menos de 10 afios

B Solutions? /Soluciones?
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Discussion / Discusion
Results - credits / Resultados - créditos

B Chile's government promotes campaigns to foster renewable energy in Chile / El gobierno de chile impulsa campafias para el
fomento de las energias renovables en Chile

B CORFO delivers green credits to promote investment / CORFO entrega creditos verde para fomentar la inversién
Refinancing up to 15 years term / Refinanciamiento hasta 15 afios plazo

70% of the total amount with a maximum of 20 MMUSD / 70% del total del monto con tope de 20 MMUSD

B https://www.corfo.cl/sites/cpp/convocatorias/credito verde
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Discussion / Discusion
Results — Carbon tax / Resultados — Impuestos de carbono

B Carbon taxing is a measure that can contribute to reduce the payback time / El impuesto de carbono puede reducir el tiempo de
retorno de la inversion

M Example business case 2 /Ejemplo caso de negocio 2

Tax / Impuesto Value / Valor Payback time — Years
USD/TonCO2.Eq Periodo de retorno - Aihos

Actual Chile 5 6,7

EUA 25 6

Paris Agreement (2030) 75 4,7
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Business case 2 / Caso de negocio 2
New business models / Nuevos modelos de negocio

B New business models
Self-Generation / Generacién propia
From Utilities / De servicios

Certificates / Certificados

Renewable heating and cooling Energy aftribute certificates for
offerings from utilities renewable heating and cooling
A company Invests In Its own renewable A compary has options of purchasing A company purchasas attribute certificatas
enargy systems, on-site or off-site, to produce renewable heating or cooling from local of renewable heating and cooling through
renewabla heating and cooling prirmarily for utilitles, Including from the district heating a certificate markat system.
salf-consumption. or gas network.

Ba —& ‘?@d e & EI_'EH

Source: IREMA {2021}
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Conclusions / Conclusiones

B Both globally and in Chile, most of the energy used in industrial processes comes from fossil fuels / Tanto a nivel global
como en Chile, al energia utilizada en procesos industriales proviene en su mayoria de combustibles fosiles

B The incorporation of renewable energies allows energy independence and price stabilization / La incorporacién de energds
renovables permite independencia energética y estabilizacion de precios

B In Chile, although the incorporation of renewable energies in industrial processes is profitable, the payback time is

high, i.e., high risk / En Chile, si bien la incorporacion de energias renovables en procesos industriales es rentable, el retorno temporal de la
inversion es alto, i.e, alto riesgo.

B To reduce the payback time, green credits, development of new business models and/or development of energy

policies are needed / Para reducir el retorno temporal de la inversion, se puede recurrir a créditos verdes, desarrollo de nuevos modelos de
negocio y/o desarrollo de politicas energéticas
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Thank You for Your Attention!

40 YEARS

Francisco Torres Sartori FRAUNHOEER ISE

www.ise.fraunhofer.de

Francisco.torres@ise.fraunhofer.de
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