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CCUS & Net Zero

Carbon Capture, Utilisation and Storage (CCUS) enables the production of low-carbon power, decbonised healing and ncusiy, and

carbon dioxide removal technologies, to prevent/remove CO: from the atmosphere and fransport it to safe and secure storage sites.

Ensuring a smooth transition to Net Zero by 2050.

Concentrated clusters LIUCIEGUN Fnabling the uptake of

to target heavy industry more renewables and the
and power. b @ use of curtailed energy.

Helping to decarbonsing
electricity, businesss,
transport and heating.

Various transportation
options: road, rail,
shipping, and pipeline

Low-carbon large-scale
power production such
as BECCS and Gas-CCS..

Carbon Dioxide Removal (CDR) Long term storage options in
technologies, such as BECCS deep geological formations,
and DAC to remove CO: from permenantly storing the CO2
the atmosphere safely underground.

Wilkes, M. (2023) CCUS & Net Zero Illustration.
Available at: https://ukccsrc.ac.uk/ukccsrc-ecr-cecs-visual-communication-competition-2023/
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https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fukccsrc.ac.uk%2Fukccsrc-ecr-ccs-visual-communication-competition-2023%2F&data=05%7C01%7Cravila%40anp.gov.br%7Cf47fa9e4ba3c4dfbfa8308dbd3ae2c1a%7C4499f4ff24a64b42b7ef124afcadc913%7C0%7C0%7C638336517296807160%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=vbQOdb%2FzzCyiGez8SeqNbapm8PEvDDBQdSjbBuJOIgI%3D&reserved=0
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|IPCC Intergovernmental Panel on Climate Change
IPCC's Sixth Assessment Report (AR6)

Integrated Assessment Models (IAMs)

IAMs have been key for IPCC Reports and are being used for
policymaking.

The use of IAMs in climate policy has become increasingly valuable in
countries’ NDC preparation, LTS development, and target negotiation
during COPs.

MISSIOH pathways

categories) and

1202 modelled 9/‘2_ oy

oledinC
pe itigation Pathwe ¥$ == One of them was developed in a Brazilian academic institution

7 fiustrative (IMPS) Cenergia (PPE/COPPE-UFRJ)


https://www.ipcc.ch/
https://www.ipcc.ch/report/sixth-assessment-report-working-group-3/

IPCC - Illustrative Mitigation Pathways \ Eanp
ARG Scenario Explorer and Scenarios Database hosted by IIASA

COmputable Framework For Energy and the Environment (COFFEE)

Model - DSc thesis, Programa de Planejamento Energético, COPPE/UFRJ, RJ (2016).

Acronym Climate Category Scenario name in the AR6 scenario database Reference
(1.3.2) (11.3)
Cur-Pol GCAM 53 NGFS2_Current Policies NGFS 2021
Mod-Act IMAGE 3.0 EN_INDCi2030_3000f Riahi et al. 2021, Bertram et al. 2021, Hasegawa
et al. 2021
lllustrative Mitigation Pathways (IMPs)
EN_NPi2020_400f lowBECCS Riahi et al. 2021, Bertram et al. 2021, Hasegawa
et al. 2021
Ren C1 REMIND-MAgGPIE 2.1-4.3 DeepElec_SSP2_ HighRE_Budg900 Luderer et al. 2021
LD C1 MESSAGEix-GLOBIOM 1.0 LowEnergyDemand_1.3_IPCC Grubler et al. 2018
GS C3 WITCH 5.0 CO_Bridge van Soest et al. 2021
SP C1 REMIND-MAGgGPIE 2.1-4.2 SusDev_SDP-PkBudg1000 Soergel et al. 2021
Sensitivity cases
Neg-2.0 |C3 AIM/CGE 2.2 EN_NPi2020 900f Riahi et al. 2021, Bertram et al. 2021, Hasegawa
et al. 2021
Ren-2.0 |C3 MESSAGEIix-GLOBIOM_GEI SSP2_openres_lc_50 Guo et al. 2022, GEIDCO, WMO & IIASA 2019
N 1.0

\ https://data.ece.iiasa.ac.at/ar6/#/about



https://data.ece.iiasa.ac.at/ar6/#/about

Global warming relative to 1850-1900 (°C)

IPCC - Illustrative Mitigation Pathways \ [Fanp

ARG Scenario Explorer and Scenarios Database hosted by IIASA

a. Median global warming across scenarios in categories C1 to C8 b. Net global CO, emissions
Box SPM.1, Figure 1 30 Figure SPM.5 [ 1 Al climate categories
(very likely range)
6 Implemented policies and 2030 pledges
60 (very likely range)
Limit warming to 2°C (>67%) (C3)
5 (very likely range)
Scenario range within category: 40 Limit warming to 1.5°C (>50%)
5-95% across medians of scenarios (8 with no or limited overshoot (C1)
W f (Ve ;
L ry likely range)
Median within category
C7 20
0 u CurPol (C7)
5 —— ModAct (C6)
3 -20 . ; ! —»— |MP-GS (C3)
2 2000 2020 2040 2060 2080 2100

—¥— [MP-Neg (C2)

Year of net-zero CO; emissions

% IMP-LD (C1)

0 — . . . . . . . - H = .= % - IMP-Ren (C1)
2000 2030 2040 2050 2060 2070 2080 209 2100 i R—— - = - [MP-SP (C1)

el 2000 2020 2040 2060 2080 | 2100

https://www.ipcc.ch/report/ar6/wg3/downloads/report/IP EOH"? arison
CC AR6 WGIII SummaryForPolicymakers.pdf P



https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_SummaryForPolicymakers.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_SummaryForPolicymakers.pdf
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Global greenhouse gas emissions and warming scenarios SUsWLE

- Each pathway comes with uncertainty, marked by the shading from low to high emissions under each scenario. in Data
- Warming refers to the expected global temperature rise by 2100, relative to pre-industrial temperatures.

Annual global greenhouse gas emissions
in gigatonnes of carbon dioxide-equivalents

150 Gt
No climate policies
41-48°C
- expected emissions in a baseline scenario
if countries had not implemented climate
reduction policies.

100 Gt

50GEt s sl —— Current policies

2.5-29°C
- emissions with current climate policies in
place result in warming of 2.5 to 2.9°C by 2100.

Greenhouse gas emissions

Up to the present j Pledges & targets (2.1 °C)
3-emissions if all countries delivered on reduction
pledges resultin warming of 2.1°C by 2100.
0 2°C pathways
1.5°C pathways

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Data source: Climate Action Tracker (based on national policies and pledges as of November 2021). Last updated: April 2022.
OurWorldinData.org - Research and data to make progress against the world'’s largest problems. Licensed under CC-BY by the authors Hannah Ritchie & Max Roser.



International Energy Agency: IEA \ P1anp
World captured CO, by source in the Sustainable Development Scenario, 2020-2070 \——-—

Last updated 7 Apr 2021
10

Industry

2020

IEA, World captured CO, by source in the Sustainable Development Scenario, 2020-2070, IEA, Paris https://www.iea.org/data-and-
statistics/charts/world-captured-co2-by-source-in-the-sustainable-development-scenario-2020-2070, IEA. Licence: CC BY 4.0


https://www.iea.org/
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Minimum depth
for CO, storage

Supercritical CO,

(fluid state) 1020m =

Temperature >31°C
Pressure >7.4MPa

By Dr Roberto Loza, Cardiff University A

What is needed to safely store CO, underground?

Deep storage site Thick rock units

Example from the
Endurance CO,
Storage Site in

the UK North

Sea

800m =

Porous .
“Sandstone

High permeability - CO,
. Impermeable
is permanently stored Seal?Caprock

| P e . Before After

Clay/silt
grains

¥

[ storage site o 14m
. N 10m RS ~

Ty

“Sandstone

CO,= Carbon Dioxide
MPa= Mega Pascal

Loza, R. (2023). Available at: https://ukccsrc.ac.uk/ukcesrc-ecr-ccs-visual-communication-competition-2023/



https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fukccsrc.ac.uk%2Fukccsrc-ecr-ccs-visual-communication-competition-2023%2F&data=05%7C01%7Cravila%40anp.gov.br%7Cf47fa9e4ba3c4dfbfa8308dbd3ae2c1a%7C4499f4ff24a64b42b7ef124afcadc913%7C0%7C0%7C638336517296807160%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=vbQOdb%2FzzCyiGez8SeqNbapm8PEvDDBQdSjbBuJOIgI%3D&reserved=0
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The Campos Basin is located primarily in front

of the state of Rio de Janeiro. This area is

22°0'0"S
1

home to industries that produce high levels of

CO, emissions, hard to abate, such as the

24°00'S
1

cement, steel, and metallurgical industries.

Additionally, there are large saline aquifers

26°00"S
1

offshore, as well as depleted oil fields that can

be studied for permanent storage purposes,

possibly in a HUB model.

28°00"S
1
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OFFSHORE

RO003_GRAND_NORTH_CAMPOS.2D.MIG_FIN.0228-1475
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RO003_GRAND_NORTH_CAMPOS.2D.MIG_FIN.0228-1498
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ONSHORE
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Parecis Sedimentary Basin

12°5648"S

FS Agrisolutions, a biofuels producer, presented a CCS project
to ANP in two stages: (i) research, including feasibility analysis,

and (ii) implementation™. ANP authorized the company to

13°0’35"S

acquire geoscientific data from drilling a stratigraphic well in

the Parecis basin.

*
1 The ANP authorization does not cover CO2 injection tests or the second stage of

13°421"S

the project due to a lack of competence and regulation on the subject. ~ 2-FSAS-1-MT (pogo planejado) [ 0384_3D_LUCAS_DO_RIO_VERDE
~—— 0319_2D_VIBROSEIS_ANP_PARECIS

Bacias sedimentares

SDT-ANP Authorization N°. 316/2022,

e complemented by SDT-ANP Order 555/2023

Y



ONSHORE - REGIONAL VIEW
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ONSHORE - REGIONAL VIEW
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ONSHORE - ZOOM
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Linha Publica 0319-0021 - Levantamento 0319_2D_VIBROSEIS_ANP_PARECIS




BRAZIL — FINAL REMARKS
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PL 1425/2022

Bill currently being processed in the Federal Chamber.
https://lwww25.senado.leg.br/web/atividade/materias/-/materia/153342

PL 4516/2023

https://www.camara.leq.br/proposicoesWeb/fichadetramitacao?idProposicao=2388242

ProBioCCS - MME (BECCS)

https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-natural-e-biocombustiveis/combustivel-do-futuro/subcomites-1/probioccs-1

ANP
* Research and Development Projects (R&D)
Superintendency of Technology and Environment (STM)

https://www.gov.br/anp/pt-br/centrais-de-conteudo/paineis-dinamicos-da-anp/paineis-dinamicos-sobre-exploracao-e-producao-de-petroleo-e-gas/painel-de-obrigacoes-de-investimento-em-pd-i

» Geoscientific Sudy Program Aimed at Underground Gas Storage (PAG). Additionally, the PAG will assist the ANP in preparing for CCS
(Carbon Capture and Storage) regulatory activities if appointed.

Superintendency of Geological and Economic Assessment (SAG).
https://www.gov.br/anp/pt-br/canais_atendimento/imprensa/noticias-comunicados/gas-natural-anp-cria-novo-programa-de-estudos-geocientificos-que-visa-o-armazenamento-subterraneo-de-gas

\


https://www25.senado.leg.br/web/atividade/materias/-/materia/153342
https://www.camara.leg.br/proposicoesWeb/fichadetramitacao?idProposicao=2388242
https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-natural-e-biocombustiveis/combustivel-do-futuro/subcomites-1/probioccs-1
https://www.gov.br/anp/pt-br/centrais-de-conteudo/paineis-dinamicos-da-anp/paineis-dinamicos-sobre-exploracao-e-producao-de-petroleo-e-gas/painel-de-obrigacoes-de-investimento-em-pd-i
https://www.gov.br/anp/pt-br/canais_atendimento/imprensa/noticias-comunicados/gas-natural-anp-cria-novo-programa-de-estudos-geocientificos-que-visa-o-armazenamento-subterraneo-de-gas

Coplizler 0100 97 C0) 0267

https.//www.gov.br/anp/pt-br
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https://www.gov.br/anp/pt-br
mailto:ravila@anp.gov.br
https://www.linkedin.com/in/ronanmagalhaesavila
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