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Ad Astra Rocket Company Costa Rica

Fundada por ex-astronauta y fisico Dr. Franklin Chang-Diaz

e  Dedicados a la movilidad eléctrica en el Espacio y en la Tierra:
o Propulsor espacial VASIMR™
o Infraestructura de hidrégeno para el transporte y la energia

e  AdAstra Servicios Energéticos y Ambientales (AASEA), subsidiaria en
CR, enfocada en energia renovable, transporte eléctrico y tecnologias
del hidrégeno.

e  Enel 2017, AASEA demostrd la operacion del Ecosistema de
Transporte Sostenible, primera demostracion libre de carbono en
Centroamérica de un autobus eléctrico de hidrogeno y su
infraestructura asociada.

e  Mas de 10 afnos de experiencia en el disefio, implementacion,
operacién y mantenimiento de sistemas de energia renovables,
administracion de la energia y soluciones de transporte eléctrico con

hidrégeno.
CENTER FOR C IQ
Hydrogen
SAFETY
Miembros fundadores del CHS Miembros de la CICR

18 DE AGOSTO, 2021 HIDROGENO VERDE: EXPERIENCIA DE AD ASTRA ROCKET COMPANY COSTA RICA



El Ecosistema de Transporte con Hidréogeno de C.R.
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Cadena de Valor del H, Verde: electrolizadores y celdas
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para producir calor (100% eficiencia)
1
~55 kWh electricidad (verde) + 9 litros H,O — 1 kg H, + 8kg O, >
60% eficiencia (55 kWh — 33 kWh)

18 DE AGOSTO, 2021 HIDROGENO VERDE: EXPERIENCIA DE AD ASTRA ROCKET COMPANY COSTA RICA



Gaseous Delivery
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Stations that use hydrogen delivered
as a gas have an average storage of
180 kg/day and an estimated the
total cost of $2 million, which
includes equipment, design,
construction, and commissioning.

https://h2stationmaps.com/costs-and-financin
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Liquid Delivery
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Stations that use hydrogen delivered
as a liquid have an average storage
of 350 kg/day and estimated total
constructed and commissioned cost
of $2.8 million.

Configuraciones de estaciones de recarga de H,

Onsite Production

Electrolyzer

Compressor Compressed
Hydrogen
< Storage Tanks

Dispenser

Fuel Cell Electric
Vehicle

Stations that make hydrogen onsite
from electrolysis of water have an
average storage of 120 kg/day and
estimated total constructed and
commissioned cost of $3.2 million.
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Tanques H35 Sistema H35

Integrado Operacién FCEVs con
sistema H70
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Seguridad energética
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Planta Experimental (2011-2014)

FLUITRON A15/700 COMPRESSOR 15-BAR TANK ITM H20 ELECTROLYZER
12 kg/day; MAWP =700 BAR 43m’ 43kgH, 2.27 kg/day
5SCITYPE-3 TANKSQ —
MAWP =700 BAR. 0.030 m* ea., 1.2 kg H, ea. |
® O

Servicios EnergéticosN
y Ambientales

Seguridad energética
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Ecosistema de Hidrogeno (2016-2017)

FLUITRON A15/700 COMPRESSOR  15-BAR TANK PROTON S40 ELECTROLYZER
12 kg/day; MAWP = 700 BAR 43m’ 43kgH, 2.27 kg/day
5 SCI TYPE-3 TANKS 'Q' -
MAWP =700 BAR. 0.030 m® ea., 1.2 kg H, ea. .
| ~o
® O
H, @ 450 bar 2 X 450-bar TANKS; 19 kg ea.; 0.72 m3 ea.
FIBA, 1.443 m3, 450 bar max. N
HYDROGEN, COMPRESSED ) H, @ 450 bar
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FLUITRON A15/700 COMPRESSOR  15-BAR TANK PROTON S40 ELECTROLYZER

12 kg/day; MAWP = 700 BAR 43m’,43kgH, 2.27kg/day
5SCITYPE-3 TANKS 4l -
MAWP =700 BAR. 0.030 m* ea., 1.2 kg H, ea. ;
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. 3.
900-bar TANI(S, 0.2 m ) 10 kg HZ _400 c HEAT EXCHANGER H70 DISPENSER
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Dispensador H70 (julio, 2021)
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Infraestructura: reto clave de la economia del H2

Hydrogen Refuelling Stations Worldwide
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