SOUTH AMERICA'S NATURAL GAS
INFRASTRUCTURES AND
POSSIBILITIES FOR BRAZIL

Rio Pipeline 2019 - EPE Stand

Carolina O. de Castro
Natural Gas Analyst

Rio de Janeiro, RJ Empresa de Pesquisa Energética (7,
Setembro de 2019 Ministério de Minas e Energia i(zé @@



Topics

|

v Context
% Objective
% Natural gas infrastructures
% COSIPLAN

v' Methodology

v' Results

v Considerations

Empresa de Pesquisa Energética ((25 (@p \e))

Ministério de Minas e Energia



Objective

v Present the georeferenced natural gas infrastructures in Brazil and

in other South American countries, as well as assessing some

possible integrations between Brazil and neighboring countries.
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Natural Gas infrastructures
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COSIPLAN

South American Infrastructure and Planning Council

Road transport = 258

River transport = 71
Railway transport = 53

Border monitoring = 47

Shipping = 35

Energy interconnection =29

Power generation = 25

Air Transport = 24

Multimodal transport = 14

Communications = 6

562 projects

(12 countries)

®

Transport, energy and communication projects that
promote physical connectivity and generate

sustainable economic and social development

89 ec

9 energy
1 NG infrastructure

Number of projects per sector
http://www.iirsa.org/proyectos/
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Methodology

Bibliographic research:

geographical coordinates and technical specifications Softwares
and systems

Conversion of numeric and textual data into spatial features _
(points, lines and polygons = layers) ArcMap 10,71

Satellite image database complementation (base maps)

Main objective

Integrated spatial analysis of pipelines and complementary
facilities (new design versus existing infrastructure)
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Methodology
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Atlas of the integration of the
natural gas sector with the
Brazilian electric system.
Source: PETROBRAS (2010)

Map of the NG infrastructure between
Cabilnas and the Pecém LNG terminal.
Source: PETROBRAS (2016)
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GASBOL map between the measuring station in Bolivia and the
delivery point in Canoas (RS)

Source: TBG (2016)
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Methodology
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Este Trabalho Téenico foi preparado para apresentagfio na Rio Oil & Gas Expo and Conference 2018, realizada no periodo de 24 a 27
de seternbro de 2018, na cidade do Rio de Janeiro. Este Trabalho Técnico foi selecionado para apresentacio pelo Comité Técnico do
evento, seguindo as informagdes contidas no trabalho completo submetido pelo(s) autor(es). Os organizadores nfo irfo traduzir ou
corrigir os textos recebidos. O material conforme, apresentado, ndo necessariamente reflete as opimdes do Instituto Brasileiro de
Petrdleo, Gés e Biocombustiveis, Sécios e Representantes. E de conhecimento e aprovagio do(s) autor(es) que este Trabalho Técnico
seja publicado nos Anais da Rio Oil & Gas Expo and Cenference 2018,

\§§\‘ I Resumo
= HIMNH
" O geomreferenciamento da infraestrutura de gas natural brasileira é uma ferramenta importante no
/ \N\\\ Agencle MNeclonsl suporte as decisdes dos agentes econdmicos sobre novos investimentos, pois reduz tanto as
) e Hidracerburoa | = . assimetrias de informacdes quanto as incertezas nas estimativas de custos. Além disso, sinaliza as
i ‘ LY -~ ag q

m @ U interferéncias dos projetos de Engenharia com dreas que possuem restricdes socicambientais.
anp Também, € possivel correlacionar os volumes movimentados em gasodutos de transporte com as

respectivas distancias 4s demandas mais proximas. A Empresa de Pesquisa Energética (EPE)
auxilia o Ministério de Minas e Energia (MME) no planejamento do setor energético e publica,
( através da ferramenta Webmap EPE, os dados georreferenciados da industria de gas natural, a qual
contempla, também, infraestruturas relativas a outros setores energéticos, tais comno, usinas
hidrelétricas, eodlicas e solares, além das linhas de transmissdo. O objetivo € apresentar a
metodologia utilizada na elaboragfo do sistema de informagdes geomreferenciadas do setor de gas

INTERNATIONAL GAS UNION natural — SiGas (componente do Webmap EPE). Como resultados séio exibidos o mapa da
:"ire"'“eﬂo“ / T CRt c.DTiGAZ infraestrutura de gas natural brasileira e exemplos de avaliagdes preliminares de projetos de
nes gasodutos de transporte e de terminais de regaseificacdio de gas natural liquefeito (GNL) com base
Nacionales CHILE L X ; —
- \ ok eI critérios construtivos e socioambientais.

E N AR( AS Palavras-chave: Gag natural. Infraestrutura. Georreferenciamento.

Article published in the Rio Oil & Gas
2018 Congress

Existence of greater availability
and easiest access of public data
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- Main geo-referenced facilities mapped in
| each selected country
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E%Z'fl Note: * Tango FLNG arrived in 2019.
epe Map of South America’s natural gas
——in A infrastructure in selected countries
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Brazil
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Map of the Brazilian natural gas infrastructure

https://gisepeprd.epe.gov.br/webmapepe/
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Southern
Cone
region
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—Existing gas pipelines (Brazil)

— Existing gas pipelines (South America)
""" Brazil - Authorized gas pipelines projects
Db.\lamral gas processing plants

[ Compression stations

<221 NG regasification terminals (in operation)
Borders

REFERENCES

Brazil: EPE

Argentina: ENARGAS
Bolivia: ANH and YPFB
Chile: IDE ENERGIA
LNG: IGU

epe

Empresa de Pesquisa Energética
Superintendéncia de Petroleo e Gas Natural

SGB - GAS - COC - 02/09/2019

Map of natural gas
infrastructures existing in
other countries studied.
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Possibilities to Brazil

Uruguaiana — Porto Alegre (Vaca Muerta NG surplus production)
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(640MW) Section 2 (249MW)
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e Existing gas pipeline

1n01 Authorized gas pipeline

—— Existing gas pipelines in Argentina
D Compression stations

¢ Thermoelectric (natural gas) in operation

[Ib Natural gas processing plants

@NG regasification terminals (in operation)

REFERENCES

Natural gas infrastructure: EPE/WEBMAP (2019)
Therm oelectric plants: ANEEL (2019)
Coal data: DNPM/SIGMINE (2019)
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. w\\‘ E km Empresa de Pesquisa Energética
Superintendéncia de Petroleo e Gas Natural

n Do IRGES 2000 SGB - GAS - COC - 02/09/2019
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This project is part of the
indicative plan for Brazilian
pipelines

~600km, 24", 15 MMm3/d,
3 compression stations;
CAPEX R$ 4-5bi;

OPEX R$ 150 - 200mi/y

Section 2

Uruguaiana — Triunfo
ANP Authorization n© 115
(07/11/00)

Z
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Map of the natural gas
infrastructures in southern
Brazil and part of Argentina.
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Uruguaiana-Porto Alegre pipeline
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REFERENCES

Natural gas infrastructurc: FPE/WEBMAP (2019)
Thermocleetric plants: ANEEL (2019)
Coal data: DNPM/SIGMINE (2019)
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Detailed map of the Uruguaiana — Porto Alegre project.

Section 1 @
Border ARG/BRA - Uruguaiana - completed

v 25 km; 24"

v 12 MMm3/d

v'Connected in Argentina to the Aldea Brasilera-
Uruguaiana pipeline

v'Connected to Uruguaiana power plant (640

MW): 2.8 MMm3/d

v'Operates sporadically when thermal plant is
triggered to dispatch
v'/ANP Authorization n°® 91 (06/06/00)
Section 3
Canoas (RS) - Triunfo (RS) - completed

v 25 km; 24"

v 12 MMm3/d

v'Connected to Triunfo Petrochemical Complex:
800,000 m3/d

v'Connected in Canoas to GASBOL

v'/ANP Authorization n® 116 (07/11/00)
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Production of shale gas in Vaca Muerta

30
Neuquén Basin (23
60% of Argentina’s NG production
20
P =<
/ Has grown at a rate of 4.6%/year <
0 15 3
More than 1,000 wells drilled 10 a
since 2012 :
5
0
2011 2012 2013 2014 2015 2016 2017 2018 2019
Jan

Source: Ministerio de Hacienda de Argentina
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Possibilities to Brazil

be

xmar

Exmar's Tango FLGN arrival at Bahia Blanca terminal.
@ https://www.youtube.com/watch?v=x3AnUDV_LNO

v’ Possibility of building natural gas
liquefaction terminals for the surplus
production of Vaca Muerta

v'Due to its proximity, Brazil would be a
potential destination for Argentine LNG
exports

v' Exmar's Tango FLGN arrived at the Bahia
Blanca terminal in Feb/19 -> 2.5 MMm3/d
capacity (10-year agreement with YPF)

v'Proposals for the Vaca Muerta-Buenos Aires
gas pipeline on Sept 2019

v This pipeline will replace US$ 240
million/year in LNG imports.
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Gas integration between Brazil and
Argentina

v' The construction of Uruguaiana-Triunfo (section 2) may provide the arrival of
Argentine gas to the Brazilian integrated network;

v'Reduce the restriction of natural gas supply in the Brazilian southern region;

v' Cooperate to the simultaneous operation of the Triunfo Petrochemical Complex
and the Sepé Tiaraju power plant;

v Give more flexibility to the Brazilian electric system during summer in Argentina
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Considerations

.) The georeferenced analysis is an important tool in energy planning studies to visualize
energy integration opportunities;

.) The energy integration among South American countries can increase energy security,

promote economic development, incorporate socio-environmental benefits and
signal new infrastructure;
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Contact

Carolina Castro

Division of Oil, Gas and Biofuels Studies

Oil and Gas Department e p e

E-mail: carolina.castro@epe.gov.br
Telephone: +55 (21) 3512-3264
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