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Site at Salvador

Capital of the Brazilian state of Bahia.

2.9 million people

Largest city in the Northeast Region and the 4th largest city

in the country, after Sdo Paulo, Rio de Janeiro and Brasilia.




Expansion of SENAI CIMATEC Competences
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Processo MesoMap

Adaptado de: Brower (2008)™4
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Areas Promissoras sitema FES |

PELO FUTURO DA INOVACAO

AREA 4: Serra do Estreito
AREA 2:Regido das Serras Azul e do Agurué

. . AREA 1: Sobradinho, Sento Sé e Casa Nov
v' Considerando ventos acima de 7,0 m/s fadinioy SENto 5€ €1.858 Nove

em alturas de 100 metros, o potencial 4
edlico dessas regioes totalizam 44,3 GW ' '
de poténcia.

AREA 5: Serra do Tombador
(Serra de Jacobina)

AREA 6: Serra do Espinhago
(Caetité/Guanambi/Pindal)

AREA 7: Novo Horizonte, Piata,
Ibitiara e Brotas de Macadbas

Fonte: Atlas Edlico da Bahia (2013)






Complementaridade entre as Fontes wema FES |

PELO FUTURO DA INOVACAO
v Areas promissoras apresentadas no Atlas
| | > Edlico do Estado também possuem os
Saniost. | sentose SOy melhores niveis de irradiacao. Na figura
oy ’ N R P i ao lado é possivel notar a
complementariedade das duas fontes.
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Fonte: Atlas Solar da Bahia (2018)
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What is the Cluster Mission?
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Bahia Hydrogen Chain Map

State of the Art Assesment For the GH2

Programs In the world
e —
Mapping of the GH2 Production and Use
Chain

Research and characterization of the main
potential sites for GH2 production in Bahia

athematical Model for Identification and
Prioritization of Potential Sites for GH2
Production

Tax Model for GH2 in Bahia

Incentive and Regulation Models for GH2

Implementation




1 SENAI CIMATEC Green Hydrogen Cluster

GH2 - What is the best way (effective/economical) to
store (400 bar gas. 700 bar, liquid, etc.) and tr t
(NH3, nimedhiﬂlmmralguminnatllﬂgx
lines, etc.) considering the peculiarities.

GH2 - Development and testing of novel equipment
for transport and storage

ELECTRICITY

/7 GREEN I
POWER
— il

Increased efficiency of the PEM, AEM, etc
membranes by molecular simulations.

New technology to increase the membranes’ life

Biomass-
based
hy
Development of to prioritize GH2
production over CO2, CH4 and HCs

= LQuip
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= CHEMICAL
= PRODUCTS
= H2V/CH4
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Aviation Heavy-duty

Optimization of GH2 as Iron Ore in the Steel P

5 CCUS and Optmization of Recycied Materiais to Produce Fueis with GHZ
[ ,-—) Use of GH2 as Energy in the Cimatec Park Utilities as POC

Polo Industrial de Camacari e
Proximidades — Eletrolisador PEM
'y

Bk
US$/KWh

Aguas residuais

....................................... -

Agua do mar

P1 P2 P2

v

‘GH2 - Engine and Fuel Cell development and testing
using dynamometer infrastructure

H2v
US$/Kg



Green Hydrogen Cluster- GHC

SHORT PROJECT DESCRIPTION

The Green Hydrogen Cluster will be implemented at
CIMATEC Park with the objective of producing high purity
hydrogen using water electrolysis (PEM/AEM), The Cluster
will involve the production of H2V, its storage, transport and

application testing.

H2V PRODUCTION

It is intended to produce 280 t/year (2MW), expandable to
1400 t/year, with consumption by the 10 MW clean energy
supply unit.




Fluxograma de Engenharia — Projeto Basico

FLUXOGRAMA DE ENGENHARIA

| CIM-CIM-HZV-FP-ENG-001-RO
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Green Hydrogen Cluster- Cimatec Park
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TAKING ACTIONS

Green (Ammonia + Urea) from
Green Hydrogen

Decarbonizing Bahia's Industrial Production Chain

UNIGEL Agro

Hydrogen-based reduction allows emission-free ironmaking

Iron ore
l pellets

Plastic Waste to Energy and
Feedstock using Green Hydrogen

>

Plastics from Biomass with Carbon
Capture and Utilization (CCU)

/
H,+ H,0

Carbon Capture, Utilization and
Hydrogen and water

Storage (CCUS) Using Supersonic

” Separation and Green Hydrogen

Enriched Natural Gas with Green
Hyd for C e Pr

Fe203+ H2= 2FeO + Hzo

Electrolysers ;
Yy ":"“"";?n;‘ Enriched Natural Gas with Green
FeO + H2 =Fe + HZO Hydrogen for Combustion Processes
- . @ Use of Green Hydrogen to Directly
Hydll-'iggen‘—. Electricity Iégﬁ Voloraatios Reduce Iron Ore to Steel
DRI/HBI' l F30 a0 Sapes \ Repiace pabvaciund ool s colie ia
Sapelba/Suzano/ e
— Bracell
e Recycling un-hydrated cement
- Scrap found in used concrete for more
efficient use of resources
cn"de Steel 1 Direct reduced iron/hot briquetted iron e
SOURCE: LKAB: HYBRIT - Iron Ore o Steel based on Hydrogen; Lulea, 2016 CCUS and maximization of recycled
materials to produce fuels and other
products with GH2
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PELO FUTURO DA INOVAGAO

O Centro de Competéncia

Exceléncia na Formac&o e Capacitacdo para a ..
Cadeia Produtiva Brasileira de H2V

EQUIPE
Bolsistas Quantidade
Iniciacao Tecnolagica (IT) 1 T
Mestrado (MSc) 3 . FE
[FRS AP OREE
£ c ¢ G
Doutorado (DSc) 2 N S nd R
I
TOTAL 6 ek
. =
o
r\c: o
f _4—oH
b

H o)
Intake Ariode Catalysts MENINEAES CalthOdeIntai(e




| hope you enjoyed it.




