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Projetos de H2V em Desenvolvimento no Ceara

Empresas com dimensionamentos ja anunciados

Hytron Alemanha

. Investimento Linde/W. Martins Alemanha
Empresa Poténcia previsto Uss Cactus Energia Brasil
(GW) o Alupar Brasil
(bllhDES) Diferencial Brasil
Fortescue Australia 2,00 6,00 Eneva Brasil
Qair Franca 2,24 6,95 H2 Green Brasil
Casa dos Ventos/Comerc Brasil 2,40 7,00 Ate H2 Helium Brasfl
2022 Nexway Brasil
Energix Australia 3,40 5,40 Goldwind China

AES Brasil Estados Unidos 1,00 2,00 NEOENERGIA Espanha
Transhydrogen Paises Baixos 3,00 2,00 LIE AT S
Total Eren Franga
ENGIE Franca 0,10 0,30 Enel Green Power Italia
EDP Portugal 1,25 MW 0,05 Mitsui/Caetano Bus Japdo
Total 14’1 29'70 ABB Automation Suica
Mingyang China
Powerchina China
2023 Gansu Science and Technology China

USS 29,7 bilhoes de investimentos Platform Zero Holanda
anunciados e 30 MoUs assinados Green Hydrogen Corridor LGS

Voltalia Franca




Algumas Estratégias Nacionais para o Hidrogénio

Japao Chile

Creating a “Hydrogen Society” to Protect the Global

Environment
ESTRATEGIA NACIONAL DE

The Strategic Road Map for Hydrogen and Fuel Cells  ~ Industry-academia-government adtion plan to realize “Hydrogen Sodety”” ~ (overall)

® In order to achieve goals set in the Basic Hydrogen Strategy,

1)  Set of new targets to achieve (Specs for basic technologies and cost breakdown goals), establish approach to achieving target

20  Establish expert committee to evaluate and conduct follow-up for each field.

HIDROGENO VERDE"

Chile, fuente energética para un planeta cero emisiones

Gaoaksinthe Basic . A
Hyckogen Strategy Set of targets to achieve Approach to achieving target
FOV 200k by2025 2025 e  Pricedifference between FCVand HV (¥3m — ¥0.7m ) + Regulatory reform and developing o o »
800k by 2030 ®  Costof main FOV system [ FC ¥20k/kW — ¥5k/kW technology Nuestrq umbl°lon
[I—NdrungbJage ¥0.7m — ¥0.3m]
: . » Consideration for creating
2025 @ Constructi d
S 320 oy A1 oggfa:?nglggsig [mm ¥350m = ¥200m:| nation wide network of HRS El hidrégeno
900 by 2030 Operaling aost ¥34m— ¥15m + Extending hours of operation .
® Costs of components for(Compressor ¥90m — ¥50m . verde mas barato
HRS Accumulator¥50m — ¥10m Lider del planeta Lider
Bus 1,200 by 2030 %‘é ® Vehicle cost of FC bus (¥105m — ¥52.5m) » Increasing HRS for FC bus exportador productor global
S

Commercialize

#In addition, promote develFugment of guidelines and technology development for expansion of

hydrogen use in the field of

trucks, ships and trains.

+ Developing of high efficiency

global de
hidrégeno verde
y sus derivados

4
H
i
i
2020 e Efficiency of hydrogen power generation (26%—27%) i
by 2030 1MW scale combustor etc. i
,,,,,, R i
.. . . ]
E?rly_(;eahz_atlon 2025 ® Realization of grid parity in commercial and + Developing FC cell/stack i
of grid parity = industrial use technology
Earl ® Production: Production cost from brown coal gasification » Scaling-up and improving .y
Hydrogen Cost 2020s (¥several hundred/Nm3— ¥12/Nm3 ) ef‘ﬁcl;iency of bcriown coal gasifier Top 1 Produccién en al
3 + Scaling-up and improving inversiones en menos 2 polos de
® Storage/Transport = Scale-up of Liquefied hydrogen tank - . . p
iggﬁmmg !)sziBU (thousands ni—50,000r) thermal insulation properties hidrégeno hidrégeno verde
m3 in future Higher effidency of Liquefaction verde en i i
(13.6kWh/kg—6kwh/kq) / N Capacidad de en Chile
R Latinoamérica electrélisis
Systemn cost of 2030 e Cost of electrolyzer (¥200,000m/kW—¥50,000/kW) - Designated regions for public deployment construida y en
water electrolysis ° - demonstration tests utilizing the outcomes of
glfgcctls(rﬁlgf water (5kWh/Nm3—4.3kWh/Nm3) the dernonstration test in Namie, Fukushima desarrollo
¥5f?igoofkw +  Development of electrolyzer with higher
in future

efficiency and durability

https://www.env.go.jp/seisaku/list/ondanka_saisei/lowcarbon-h2-
sc/PDF/Summary_of Japan's_Hydrogen_Strategy.pdf

https://www.japan.go.jp/tomodachi/2017/spring-

summer2017/creating_a_hydrogen_society.html

de hidréogeno
verde por
electrélisis

https://energia.gob.cl/h2/Estrategia-nacional-de-hidrogeno-verde

https://energia.gob.cl/documentos/hidrogeno-verde-un-proyecto-pais



Algumas Estratég

Uruguai

(UH2

Green Hydrogen
Roadmap in Uruguay

https://www.gub.uy/ministerio-industria-energia-

mineria/comunicacion/noticias/green-hydrogen-roadmap-in-uruguay

Phase 12022 - 2025): Phase 2 (2026 - 2030): Phass 3 [*ZUWJ
Roadmap Develop regulation; develop first pilot Diomestic expansion, start of = ‘“"’“I’d:_
pham projects, attract first esport-scale projects. ‘thee First ewport-scale projects. et sc-:f::r::rl' =
3 +1-2 small-scale peojects implemented, +3-& mediurscale projects +medium-scale projects
fmort warscle projects under 10C-200 M} i +1.2 1100-200 MW ared +
e development. smled projects. Isager-scale projects.
Production » 200-500 MW of NES power cagmcity under & 24 CW of RES feed-in + 200w of RES cagmcity.
[ — dewaloprmant. capacity. 10 G of H. and
hydrogen » =50 MW of H, prodisction capecity for small « 2 CW of H, production +  dervaties production
praduction) serle snd 100-300 MW undar development. capacity. capaty.
+-2smallscale projects implemantad 42 sl ed projects undlsr 34 srahed projects undes
,2:?;:3" * lrr:punal:cnn:-' Thasy |..|c " devalopmant for sniuels. * duvalnnment I':.r:ynfu-l H,
by, Ifkldsunc-blu-s.a.mculu.ral estic transport projects and MH, vm:.n.: )
industry, snd H darivatives projects for Maone domestic projects
* + project under devslopment insmiuek maritime transpart o -
e i mathanol, - - furtilizars
Inf rastructure + Plan and develop dulailed engines©ing for + Plan and develop detailed +  Build logistics sclution for
and lagistics Aipelines, transmission lines 2nd ports. mnmmuﬂhrﬂcﬂmn axport by cosstal zone in
Ipipalires, + Davalop port solution for smfuels epont thia pemt.
srorage, parts) in Manbevidec, . h'pl-rr-rhn‘mﬂn.lclundnn + Confinue cechesimted
[ie. pipwhnes snd coordination of
traresmission lines) and infrastructure deghoyment
orchesinte coordinated to c2pture smerges.
duplrant 4o cxgiurs
DTargies
Key @ Devadop safuty and technical standards snd @ Land area & (7" ‘Consider additionsl incan-
mechanisms wpedited parmit proceses. duplcymeent in Phass 5. V! v for ecific domestic
required: Deesign incentive sinacture for Phase 2, Establish incentives focused ?:I:‘c:‘uoﬂ.l-@_arnu-h
: : - iy qusots) and
- "_J nNdrrmnml and coondimation support @ on insestmant attraction, cost siiract fnraign Fmvestmant.
(1) Regulation e simation o ormestic
— O urfatlmhiahr:l[ nulr\-nréu o promate: P
Tems ryreent of plcts 2nd RED
\2) Incentive e O Enzurs comrdination along the
(5 Bilsterl Iaunch ogen madrsp with cese 2} wakte chain and supgiort for
A ———, @ n'm:l 1o th tiansportation 2nd symiusls project devalogmant at scale.
- Creabe national awarenes
(4 Social bosnze. ﬂwhnﬂl:nalmm and branding anxd branding around the
— (-_) dmund the potential of the gresn ydnogen @ ﬁ;grt":‘::;?:':;ﬁw
(5} Talent. i derristives industry. Hudpin
ustry
c:cr:inﬂL':n:i design talant devaloj ?lrbﬂ‘ implement talent
n'qj:'r,mtmhr:mh:-cl.cra h
O cactarmin |:__" *'.MJ.-:-EHJWE“
emiz.

ias Nacionais para o Hidrogénio

Africa do Sul

HYDROGEN SOCIETY
ROADMAP FOR SOUTH AFRICA 2021

DEPARTMENT OF SCIENCE AND INNOVATION

PRODUCTION PRODUCTION
+ 5mall scale electrolysis production

+ At least 1MW GH2 production piloted

PRODUCTION
SGW electrolysis capacity under
construction in NC
10GW electrolysis capacity deployed _
in NC by 2030
1.7GW electrolyser capacity deployed
in H2 Valley by 2030

A *1*

5=

RIS

= Increase electrolysis capacity to at least 15GW by 2040

At least 500kt H2 produced annuslly -.
by 2030 =
use UsE UsE

= At least 100 buses and trucks powered by H2 by 2025
= At least 20 forklifts converted to fuel cell power by 2025
= At least 5 refueling stations deployed by 2025

At least 500 buses and trucks powered by H2 by 2030
Power generation in turbines using H2 and ammonia
Sector coupling and use in transport, industry

- D ion in power and y fuel cells in
public buildings r r n
- Industry demonstration including SAFs “ a Q m m Sy
® & e W W o e
g Ia oy ‘o
Surpitn bt

- Sector coupling and full use in transpert, industry and power

joBs JoBS

= Upscaling of training and reskilling for new jobs

O 0 @ 0O

joBs
At least 20 000 jobs created annually by 2030 '

@.

Establish targets Support demand Mitigate Promote Research,
and policy signals creation investment risk smdan:lsand Development demunsnahona'td
remove barriers and Innovation deployment projects

https://www.dst.gov.za/images/South_Africa
n_Hydrogen_Society RoadmapV1.pdf

= At least 30 000 jobs created annually by 2040 w

4

Skills development
and public
awareness



Brasil — Programa Nacional do Hidrogénio — PNH2

Eixos Tematicos do PNH2

Figura 3 - Eixos tematicos que compdem o PNHZ2

Eixo 3 Eixo 4
Planejamento . Arcabouco Legal-
Energético Regulatdrio

) Eixo 5
Ep(o 2~ Crescimento do
Capacitagao e Mercado e
recursos humanos Competitividade
Eixo 1 Programa Nacional Eixo 6
Fortalecimento das do Hidrogénio Cooperacao

bases tecnoldgicas Internacional

Fonte: https://www.gov.br/mme/pt-br/programa-nacional-do-hidrogenio-1

Contribuicoes para a Consulta
Publica 147/2022 do MME

Em uma avaliacao geral, a metodologia esta bem
concebida com seis eixos tematicos

O prazo de trés anos para se chegar aos
resultados objetivos, nao atenderia a velocidade
com que o mercado se desenvolve.

Precisa-se de um plano estratégico com visao
de futuro clara, conclusiva e com etapas
definidas.

Diretrizes, metas e agoOes especificas, com

prazos, devem ser estabelecidas,
atendimento a estratégia/visao geral.

para o

Fonte: Camara Setorial de Energias da ADECE/SDE


https://www.gov.br/mme/pt-br/programa-nacional-do-hidrogenio-1

Brasil — Potenciais para Producao de Hidrogénio

Potencial para producao de
Hidrogénio com Energia Solar

0 250 S00 750 1.000km N

.

Potencial para producao de Hidrogénio
com Energia Edlica onshore e offshore

0 250 500 750 1.000 km

Potencial Tedrico
[kg H2%km2/ano)

0
T
182
273
364
455
546
630
700

N

A

Fonte: Livro Economia do Hidrogénio https://bit.ly/3leVRUU




Desafio para o H2V — Custo da Energia

O custo da energia solar e da edlica deve diminuir 46% e 27%, respectivamente

Para a viabilizacao do hidrogénio
verde, os custos com energia

Projegdo LCOE"2

R$/MWh .1 : :
eolica e solar no Brasil precisam
Edlica

RS/MWh atingir valores da ordem de RS
100/MWh até 2025

* atualmente de RS 119 a 184/MWHh)

150
126

100

Monitorar e propiciar

5 5 condicoes para se confirmar
- Redugéo média do LCOE (2020—2040) =-46% B Redugao madia do LCOE (2020-2040) =-27%% as prEVi56eS
2020 25 35 2040 2020 25 35 2040
LG com base no estudo de Hidrogério c McKinsey Propiciar custos adequados
* LIO0OE considera o fator de capacidade média fornecido pelo governo brasilero e ndo inclui tarfa de transmissio (TUSTg) . .
Fonte: Estuc de hidroganio verds da Mckinsay para a Tarifa dos Sistemas de
McKinsey Transmiss3o

& Company



Oportunidade com Geracao Hibrida de Energia

Mapa de Recurso Edlico e Solar:
Mapa de Areas Aptas - Potencial Edlico e Solar

o= e wan P e raw -
N & —

¥

A

-+ Areas Aptas
CEARA TN+ SUITABLEAREAS
i -

e

Sobrepaosigéo das areas aptas a instalagdo de projetos de geracdo
solar e edlica, com base nos mapas de potencial, mapas de uso do
solo e base topografica SRTM.

7
OVERLAYING OF SUITABLE AREAS FOR INSTALLATION OF SOLAR AND WIND U ti I i Zalr areas em

POWER FRBOJECTS, BASED ON RESOURCE MAPS, LAND USE MAPS AND SRTM
TOPOGRAPHIC DATABASE.

processo de

Voo 10 > 1,0 M/S

%gﬁo)a}"eéars" gr centralized wind power generation, d e g ra d a g 5 O a m b i e n t a I
para gerar energia,
emprego e renda

' Areas aptas a geragao edlica centralizada,

vmlion > 710 mls

Suitable areas for centralized solar and wind power generation,
Vieargn > 5,00VS

’ Areas aptas as geragdes solar e edlica centralizadas,

Areas aptas a geragéo solar centralizada

Suitable areas for centralized solar power generation

’ Areas aptas a geragzo solar distribuida urbana

Suitable areas for urban distributed solar power generation

Areas ndo aptas a geragao solar ou edlica

Non-suitable arees for wind or solar power generation

Areas fortemente de}gradadai'wacmEﬂh
Heavily degreded areas (FUNCEME™)

BASE CARTOGRAFICA/CARTOGRAPHIC DATABASE: IBGENIZ, ANA® DER-CEM, MTPAN,
EPEM, ANEELUE FUNAIM MMAD® SEMAMY, INCRA®! ICMBI0®, MapBiomas®,
FUNCEME®R4, .I .I 9

8 http://atlas.adece.ce.gov.br/



http://atlas.adece.ce.gov.br/

Desafio — Ampliar Transmissao de Energia

Linha de Transmissao
Quixada/Cratetis/Teresina)

Vazio de Linhas de Transmissao
no Sertao Central do Ceara

Pr e 0 Morgsdo
3 pita ¢

Pici il

Cauipeg

“

Pecém I

Bom Nome

Lulz
Gonzaga

Fonte: ONS

LEGENDA

—— 500 kV it
— 230 kV Existente

=0V Planejado
- = = 230 kV

@  SE Existente
O SE Planejada

p/ Barreiras ll

1) Agilizar Leildo para LT;

2) Realizar Estudo Especifico para o H2V



Obrigado !!

José Salmito Filho
Salmito.filho@sde.ce.gov.br
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