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Altos costos de inversion

CAPEX for a public transport bus in US in 2019
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Costos esperados

It’s All About the Batteries

EXPECted Fuel Cell Prices Batteries make up a third of the cost of an electric vehicle.
$1.600,00 As battery costs continue to fall, demand for EVs will rise.

$1.400,00
Cost for lithium-ion battery packs Yearly demand for EV battery power
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Debemos mirar el TCO

2020

Combustion Engine Dual Combustion Fuel Cell - Electric Battery Electric

CAPEX 100% 120% 170% 150%

Maintenance 100% 120% 55% 55%

Storage* 100% 70% 25% 5%

Efficiency 35% 32% 45% 90%

Energy recovery 0 0% 100% 100%

Emissions** 100% 60% 0%

o
X

Energy cost 100% 110% 140% 25%

Unfavorable favorable Analysis done for 2 MW system
* Compared on producable energy per kW including weight of storage infrastructure

** Depends on electricity mix and hydrogen carrier
5




Debemos mirar el TCO

2030

Combustion Engine Dual Combustion Fuel Cell - Electric Battery Electric

CAPEX 100% 105% ! | 120% f} ]
Maintenance 100% 105% ‘ ‘
Storage* 100% 70%
Efficiency 35% 32% ¢
Energy recovery 0% 0%
Emissions** 100% 60%
Energy cost 100% 85% ‘ ‘ ‘

Unfavorable favorable Analysis done for 2 MW system
* Compared on producable energy per kW including weight of storage infrastructure

** Depends on electricity mix and hydrogen carrier - - - -
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¢ Por qué incrementa la productividad?

Extension rango de operacion permite . Potencia constante durante todo el ciclo de
operacion multi-turnos con recarga rapida, sin trabajo, permitiendo que conductores puedan
necesidad de tiempos muertos por recarga de mover mayor cantidad de bienes en un
baterias v, periodo de tiempo

FIGURE 1.
Downtlme for changing batteries; FIGURE 2. Reduced Voltage

—— Truck is Working truck is NOT working

Constant Voltage

Truck is Working
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Experiencias a nivel mundial

Walmart >,

Good things
come from

YSCO

eilleur mart

Francia

Localidad

Carolina
del Sur

California

Saint-Cyr-
en-Val

Proyecto

70 Gruas con
Gendrive

Toda su flota
con Hidrogeno

19 Carretillas y
37 Gruas

32 Celdas
Gendrive

98 Gruas y
Camiones con

Celdas Gendrive

46 Gruas con
Celdas de
Hidrégeno

Suministrador

Air Liquide

Linde (+ gas
de vertedero)

Air Liquide (H,
Liquido)

Air Liquide (H,
Liquido)

Air Products

Air Liquide

Resultados

Reduccion en costos de
operacion de 269.000
US/afio reduccion de GEI
sobre un 72%

“Incrementa la
productividad en un 15% y
disminuye en un 30% los

costos operacionales”

Estamos ahorrando casi $
US100.000 por afo en HH
en repostaje de pilas de
combustible versus
intercambio de baterias




Experiencia en Chile

Rooftop PV

Roolftop PV Water & Electricity
(and Potentially future PPA)

Designated areas, access
& site security

Cliente

Owner's Engineer
& EPCM

i g

s4—p H2 Production Skid H2 Compression, Storage &

l/ggt + O&M Support Dispensing + O&M Support
\#_/’

O&M Service Contract

4]
BoP & Civil Works

Fuel Cells & Vehicle FC Monitoring, Support
Integration & Availability Guarantee

Forklift supply
& operation




Escalabilidad

The Hydrogen Train - A sustainable rail platform

Hydrogen oy Hydrogen
Hydrogen Rail

Fillingstation

Power/Heat
production enns
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Electricity
(Hydrogen produced
by electrolysis is used
for grid balancing)
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La movilidad habilitara aceleracion de madurez
tecnologica

A Forklifts s
@mmﬁ PSRN, Medium and large cars
i City buses
s lEA Vans wlEBa Minibuses
e SN A Coaches
o B A Trucks
F@E A Small cars® Synfuel for freight

h Trams and railways ships and airplanes
Passengershps Wy A sy O,
ARefining JJi =il Production of methanol, olefins, and BTX using H, and carbon?
ANnmonia.R A SteeP
methanol
woma A MR Decarbonization of feedstockt

s Building —-—
heating e . . A Hydrogen Blending
and power

Industry —nhz-l
energy =“=‘ High-grade industry heat

Power
genera-
tion
Today 2020 25 30

1 Defined as sales > 1% within segment

2 Market share refers to the amount of production that uses hydrogen and captured carbon to repiace feedsiock
3 DRI with green H,, iron reduction in blast fumaces, and other low-carbon steel making processes using H,

4 Market share refers 10 the amount of feedsiock that is produced from low-carbon sources

5 Commercialization date for France adjusted from global roadmap in accordance with ramp-up date

SOURCE: Hydrogen France Study team




Gracias!

Kimberly Sanchez

Kimberly.sanchez@engie.com
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