BALANCO ENERGETICO NACIONAL ! anobase 2022 |
BRAZILIAN ENERGY BALANCE | year2022 |

GOVERNO FEDERAL

epe Ministério de A
,,,,,,,,,,,,,,,,,,,,,,,,,,, Minas e Energia PN O

UNIAO E RECONSTRUCAO



2023

BALANCO ENERGETICO NACIONAL | reLatorioFnaL |
BRAZILIAN ENERGY BALANCE | FINALREPORT |




Ministério de Minas e Energia - MME
Ministry of Mines and Energy - MME

Ministro / Minister
Alexandre Silveira de Oliveira

Secretéria Executiva / Executive Secretary
Efrain Pereira da Cruz

Secretério Nacional de Transicdo Energética e Plane-
jamento

Secretary for Energy Transition and Planning

Thiago Vasconcellos Barral Ferreira

Ministério de Minas e Energia
Ministry of Mines and Energy
URL: http://www.mme.gov.br

Esplanada dos Ministérios
Bloco U - 70065-900 Brasilia — DF

Empresa de Pesquisa Energética (Brasil).
Balanco Energético Nacional 2023: Ano base 2022 / Em-
presa de Pesquisa Energética. - Rio de Janeiro : EPE, 2023.
Brazilian Energy Balance 2023 Year 2022 / Empresa de
Pesquisa Energética - Rio de Janeiro: EPE, 2023.
274 p.:182ill.:23 cm
274 p. :182il.; 23 cm.
1. Energia - Brasil. 2. Recursos energéticos — Producao
e consumo. 3.Balanco Energético Nacional 4 Dados
internacionais. 1. Titulo.
1.Energy - Brazil. 2. Energy Resources - Production and Con-
sumption. 3. Brazilian Energy Balance. 4. International Data.

epe

Empresa de Pesquisa Energética — EPE

Presidente / President
Angela Regina Livino de Carvalho (interina)

Diretor de Estudos Econdmico-Energéticos e Ambientais
Director for Energy Economics and Environmental Studies
Giovani Vitéria Machado

Diretor de Estudos de Energia Elétrica

Director for Power System Studies

Giovani Vitéria Machado (interino)

Diretora de Estudos de Petroleo, Gas e Biocombustivel
Director for Oil, Gas and Biofuels Studies

Heloisa Borges Bastos Esteves

Diretora de Gestdo Corporativa
Director for Corporate Management
Angela Regina Livino de Carvalho

Superintendente de Estudos Econdmicos e Energéticos
Head of Energy Economics Studies Department
Carla da Costa Lopes Achao

Superintendente Adjunto de Estudos Econdmicos e Energéticos

Deputy Head of Energy Economics Studies Department
Gustavo Naciff de Andrade

Consultor Técnico / Technical Consultant
Glaucio Vinicius Ramalho Faria

Coordenacdo Técnica / Technical Coordination
Rogério Antonio da Silva Matos

Equipe Técnica / Technical Team
Flavio Raposo de Almeida

Lucio Carlos Resende

Rogério Antonio da Silva Matos

Assistente Administrativo / Administrative Assistant
Gustavo Miranda de Magalhaes

Empresa de Pesquisa Energética
URL: http://www.epe.gov.br

Sede / Headquarters

Esplanada dos Ministérios - Bloco U

Ministério de Minas e Energia - Sala 744 - 7° andar
70065-900 Brasilia - DF

Escritério Central / Main Office
Praca Pio X, n° 54 — Centro
20091-040 - Rio de Janeiro - RJ

Autorizada a reproducdo do contetdo deste documento, desde
que obrigatoriamente citada a fonte.
Reproducao para fins comerciais sdo rigorosamente proibidas.

No part of this publication may be reproduced, stored in a retrievel
system ou transmitted in any for or by any means without the prior
consent of EPE.



Coordenacdo Técnica / Technical Coordi- Colaboracéo / Collaboration
nation

Rogério Antonio da Silva Matos Aline Moreira Gomes — EPE

Equipe Técnica / Technical Team Bernard Fernandes Kusel - ONS

Flavio Raposo de Almeida Céssia Campos de Almeida Félix — Petrobras
Lucio Carlos Resende Claudir Afonso Costa - MME

Rogério Anténio Da Silva Matos Cristiano Augusto Trein - MME

Daniel Silva Moro - EPE

Edgar Franco - CCEE

Esdras Godinho Ramos - MME

Gabriel Konzen - EPE

Gabriel Ramos - CCEE

Gilberto Kwitko Ribeiro - MME
Guilherme Camargo - CCEE

Gustavo Santos Masili - MME

José Lopes de Souza — ANP

Leonardo da Silva Ribeiro - Petrobras
Lidiane de Almeida Modesto — EPE
Lucio Carlos Resende — EPE

Marcelo Henrique Cayres Loureiro - EPE
Marcio Dias — ANP

Nathalia Akemi Tsuchiya Rabelo - MME
Pedro Augusto de Menezes Filho - MME
Ricardo Gedra - CCEE

Sergio Luis Nogueira - MME

Simone Saviolo Rocha - EPE

Vénia Moisés Tenério Cavalcante — ANEEL
Ubyrajara Nery Graca Gomes - MME
William de Oliveira Medeiros - MME



A EPE — Empresa de Pesquisa Energética
tem a grata satisfacdo de disponibilizar mais
esta edicdo do BEN - Balan¢o Energético
Nacional, publicacdo anual e de competéncia
desta instituicdo, fundamental para ativida-
des de planejamento e acompanhamento do
setor energético nacional.

Contendo a contabilidade relativa a
oferta e consumo de energia no Brasil, bem
como dos processos de conversdo de pro-
dutos energéticos e de comércio exterior,
0 BEN redine em um Unico documento as
séries historicas dessas operacoes, além das
informacdes sobre reservas, capacidades
instaladas e importantes dados estaduais.

Para a elaboracdo do BEN, a EPE conta
com a imprescindivel colaboracdo de aproxi-
madamente oitocentos agentes e empresas,
fornecedores de dados primarios, aos quais,
mais uma vez, agradecemos.

O BEN encontra-se dividido em oito
capitulos e dez anexos, cujos conteddos sao:

Capitulo 1 — Andlises Energéticas e
Dados Agregados, apresenta os destaques
de energia em 2021, e os dados consolida-
dos de producéo, consumo, dependéncia
externa de energia, a composicdo setorial
do consumo de energéticos e o resumo da
oferta interna de energia.

Capitulo 2 - Oferta e Demanda de Energia
por Fonte, tem como conteudo a contabi-
lizacdo, por fonte de energia, da producéo,
importacao, exportacao, variacdo de estoques,
perdas, ajustes e consumo total desagregado
por setores da economia.

EPE - Energy Research Office has the
pleasure of providing another edition of
BEB - Brazilian Energy Balance an annual
publication, under responsability of this
institution, which is essential for planning
activities and monitoring of the national

energy sector.
The Balance (BEB) contains the
accounting relative to energy supply

and consumption, as well the conversion
processes and foreign trade. It presents in
a single document the historical series of
these operations and information about
reserves, installed capacities and Federal
States data.

For the development of BEB, EPE has
the essential collaboration of approximately
eight hundred agents and companies,
suppliers of primary data, which, again, we
thank.

The BEB is divided into eight chapters
and ten annexes, whose contents are as
follow.

Chapters’ content can be described as
follows:

Chapter 1 — Energy Analysis and
Aggregated Data - presents energy
highlights per source in 2021 and analyses
the evolution of the domestic energy supply
and its relationship with economic growth.

Chapter 2 - Energy  Supply and
Demand by Source - has the accountancy,
per primary and secondary energy
sources, of the production, import, export,
variation of stocks, losses, adjustments
and total consumption disaggregated per
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Capitulo 3 - Consumo de Energia por
Setor, apresenta o consumo final de energia
classificado por fonte primaria e secundaria,
para cada setor da economia.

Capitulo 4 - Comércio Externo de
Energia, traz os dados das importagoes e
exportacdes de energia e da dependéncia
externa de energia.

Capitulo 5 - Balancos de Centros de
Transformacéo, apresenta os balangos energé-
ticos dos centros de transformacao, incluindo
as suas perdas.

Capitulo 6 - Recursos e Reservas
Energéticas, contempla os dados dos recur-
sos e reservas das fontes primarias de energia,
incluindo notas metodoldgicas.

Capitulo 7 - Energia e Socioeconomia,
tem por contetido a comparacao dos para-
metros energéticos, econémicos e popula-
cionais, os consumos especificos, os pre¢os
e 0s gastos com importacao de petréleo.

Capitulo 8 - Dados Energéticos Estaduais,
exibe, segmentado por estados da federagao,
os dados de producao das principais fontes
de energia, 0 consumo residencial de eletrici-
dade e gas liquefeito de petroleo, instalagdes
energéticas e reservas e potencial hidraulico.

Anexo | - Capacidade Instalada, apresen-
ta a capacidade instalada de geracgao elétrica,
capacidade instalada da usina hidroelétrica
de Itaipu e capacidade instalada de refino
de petréleo.

Anexo Il - Autoproducao de Eletricidade,
apresenta os dados desagregados da gera-
¢ao prépria de eletricidade, considerando as
fontes e setores produtores.

Anexo Ill - Dados Mundiais de Energia,
apresenta os principais indicadores energé-
ticos de producgao, importacao, exportacao
e consumo, por area energética e regiao.

Anexo IV - Balanco de Energia Util, apre-
senta andlises energéticas com base na ener-
gia util, critério especialmente importante
para compreensao do aumento da eficiéncia
energética do pais.

EMPRESA DE PESQUISA ENERGETICA - EPE

socioeconomic sector in the country.

Chapter 3 - Energy Consumption
by Sector - presents the final energy
consumption classified by primary and
secondary source for each sector of the
economy.

Chapter 4 - Energy Imports and
Exports - presents the evolution of the data
on the import and export of energy and the
dependence on external energy.

Chapter 5 - Balance of Transformation
Centers - presents the energy balances
for the energy transformation centers
including their losses.

Chapter 6 — Energy Resources and
Reserves - has the basic concepts use in the
survey of resources and reserves of primary
energy sources.

Chapter 7 - Energy  and
Socioeconomics - contains a comparison
of energy, economic and population
parameters, specific consumption, energy
intensities, average prices and spending on
petroleum imports.

Chapter 8- State Energy Data - presents
energy data for the states by Federal Unit,
main energy source production, energy

installations, reserves and  hydraulic
potential.
Relating to annexes the current

structure is presented bellow:

Annex | - Installed Capacity - shows the
installed capacity of electricity generation,
the installed capacity of Itaipu hydro plant
and the installed capacity for oil refining.

Annex Il - Self-production of
Electricity — presents disaggregated data
of self-production, considering sources and
sectors.

AnnexIll-World Energy Data - presents
the main indicators for the production,
import, export and consumption per
energy source and region.

Annex IV - Useful Energy Balance -
presents energy assessments related to
useful energy, relevant concept for energy
efficiency evolution.




Anexo V - Estrutura Geral do BEN, expde
a conceituagdo e composicao do Balanco
Energético Nacional.

Anexo VI - Tratamento das Informacoes,
lista as fontes de dados do BEN e particula-
ridades metodolégicas no seu tratamento.

Anexo VIl - Unidades, apresenta as ta-
belas de conceituacdo e conversdo das uni-
dades de mensuragdo dos dados do BEN, e
comentarios pertinentes.

Anexo VIl - Fatores de Converséo, sao
apresentados os valores das diferentes uni-
dades utilizadas no BEN e critérios para sua
conversao.

Anexo IX - Balancos Energéticos
Consolidados, tem como contetido as ma-
trizes consolidadas do BEN, contendo os flu-
x0s de energia expressos em tep - tonelada
equivalente de petréleo.

Anexo X - Balanco Energético 2022
(Unidades Comerciais), apresenta os valores
apurados para o BEN, relativos ao ano base
da publicacdo (2021), expressos em unidades
comerciais e em estrutura ampliada para 47
colunas.

Annex V - General Structure of the
BEB - espouses the conception and the
composition of the National Energy
Balance.

Annex VI - Treatment of Information
lists the sources of data for the BEB and
methodological particularities in their
treatment.

AnnexVIl-Units - gives the conception
for the measurement units of BEB data.

Annex VIII - Conversion Factors -
presents the factors used in BEB and
conditions for their utilization.

Annex IX - Consolidated Energy
Balances — contains the BEB consolidation
matrixes with energy flows for primary and
secondary sources expressed in tons oil
equivalent (toe).

Annex X - Energy Balance 2022 -
presents the detailed energy accounting
for Brazil in 2021, expressed in usual units.
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1. ANALISE ENERGETICA
E DADOS AGREGADOS

1.1 Destaques de Energia
por Fonte - ano base 2022

Este capitulo apresenta, resumidamente,
aanalise dos principais movimentos referen-
tesa producéo e ao consumo de energia em
2022 em comparag¢ao com o ano anterior,
para as principais fontes energéticas: pe-
tréleo, gés natural, energia elétrica, carvdao
mineral, energia edlica, biodiesel e produtos
da cana.

Biodiesel

Em 2022 a producao de biodiesel no
pais reduziu 7,5% em relacdo ao ano anterior,
atingindo o montante de 6.258.952 m”.

O percentual médio de biodiesel adicio-
nado compulsoriamente ao diesel mineral,
recuou de 11% para 10% em 2022. O princi-
pal insumo foi o éleo de soja (59%), seguido
de outros materiais graxos (15%).

Cana-de-Acgucar, Agucar e Etanol

De acordo com o Ministério da
Agricultura, Pecudria e Abastecimento
(MAPA), a producao de cana-de-agucar no
ano civil 2022 alcangou 595,3 milhdes de
toneladas, crescimento de 2,2% em relacdo
ao ano civil anterior, quando a moagem foi
de 582,3 milhdes de toneladas.

Em 2022, a producao nacional de acucar
foi de 36,3 milhdes de toneladas, aumento
de 3,4% em relacdo ao ano anterior, enquan-
to a fabricacdo de etanol a partir da cana de
acucar reduziu -6,1% e atingiu um montante
de 28,1 milhées de m’.

Deste total, 58,2% referem-se ao etanol
hidratado: 16,3 milhées de m® Em termos
comparativos, houve uma reducao de -10,9%
na producao deste combustivel em relacao
a 2021.

Ja a producéo de etanol anidro, que é
misturado a gasolina A para formar a ga-
solina C, registrou um aumento de 1,5% e
totalizou 11,7 milhdes de m* em 2022.

EMPRESA DE PESQUISA ENERGETICA - EPE

1. ENERGY ANALYSIS
AND AGGREGATED DATA

1.1 Energy Highlights
by Source - year 2022

This chapter presents briefly a short
analysis on the energy highlights for 2022
and comparisons with the previous year,
for the main energy sources: oil, natural
gas, electricity, coal, wind, biodiesel and
sugarcane products

Biodiesel

In 2022, the production of B100
decreased 7.5% when compared to the
previous year, reaching 6,258,952 m?>,

The average percentage of B100
compulsorily added to mineral diesel
reduced from 11% to 10% in 2022. The
main raw material was the soybean oil
(59%), followed by other fatty materials
(15%).

Sugarcane, Sugar and Ethanol

According to the Ministry of
Agriculture, Livestock and Food Supply
(MAPA), the sugar cane production in the
calendar year 2022 was 595.3 million tons.
This amount was 2,2% higher than in the
previous calendar year, when the milling
was 582.3 million tons.

In 2022, the national sugar production
was 36.3 million tons, 3.4% higher than
the previous year, while the production of
ethanol decreased by 6.1%, yielding the
amount of 28.1 million m’.

About 58.2% of this total refers to
hydrous ethanol: 16.3 million m> In
comparative terms, the production of this
fuel decreased 10.9% compared to 2021.

Regarding  the  production  of
anhydrous ethanol, which is blended with
gasoline A to form the gasoline C, there was
an increase of 1.5%, totaling 11.7 million m>.




Etanol de Milho e Outras Biomassas

A producao de etanol de milho e outras
biomassas atingiu 4,4 milhées de m* (2,9
milhées de m® de etanol hidratado e 1,5
milhdo de m* de etanol anidro) em 2022,
representando 13,6% do total produzido
no Brasil.

Energia Elétrica

A geracao de energia elétrica no Brasil
em centrais de servico publico e autoprodu-
tores atingiu 677,1 TWh em 2022, resultado
3% acima de 2021.

As centrais elétricas de servico publico,
participaram com 81,4% da geracéo total. A
geracao hidrica, principal fonte de producao
de energia elétrica no Brasil, cresceu 17,7%
na comparagao com o ano anterior.

A autoproducdo (APE) em 2022 parti-
cipou com 18,6% do total produzido, con-
siderando o agregado de todas as fontes
utilizadas, atingindo um montante de 126
TWh. Desse total, 73,7 TWh nao foram in-
jetados na rede, ou seja, produzidos e con-
sumidos pela propria instalacao geradora,
usualmente denominada como APE classica.
A autoproducéo classica agrega as mais di-
versas instalagdes industriais que produzem
energia para consumo proprio, a exemplo
dos setores de Papel e Celulose, Siderurgia,
Acucar e Alcool, Quimica, entre outros, além
do Setor Energético.

A geracao elétrica a partir de fontes
nao renovaveis representou 12,3% do total
nacional, contra 22,6% em 2021.

Importacdes liquidas de 12,9 TWh, so-
madas a geracdo nacional, asseguraram
uma oferta interna de energia elétrica de
690,1 TWh, montante 1,6% superior a 2021.0
consumo final de energia elétrica foi de 586,1
TWh, uma expansao de 2,3% em comparagao
ao ano anterior.

O grafico 1.1.b apresenta a estrutura
da oferta interna de eletricidade no Brasil
em 2022.

Corn Ethanol and Other Biomass

The production of ethanol from corn
and other biomass reached 4.4 million m?
(being 2.9 million m® of hydrated ethanol
and 1.5 million m* of anhydrous ethanol)
in 2022, representing 13.6% of the total
produced in Brazil.

Electricity

The electricity generation in the
Brazilian public service and self-producers
power plants reached 677.1 TWh in 2022,
an amount 3% higher than the result for
2021.

The public service plants remain as
the main contributors, with 81.4% of total
generation. Hydropower, the main source,
increased 17.7% compared to the previous
year.

The autoproducers (APE) generation
in 2022 accounted for 18.6% of total
production, considering the aggregate of
all sources used, reaching 126 TWh. Of this
total, 73.7 TWh are produced and consumed
inlocoi.e. by own generating facility usually
named as classic APE. The classic self-
production aggregates the many different
industrial facilities that produce energy for
their own consumption, like Paper and Pulp
sector, Steel, Sugar and Alcohol, Chemical,
among others, besides the Energy Sector.
In the latter, stand out the oil exploitation,
refining and production segment.

The electricity generation from non-
renewable sources accounted for 12.3% of
the national total, compared with 22.6% in
2021.

Net imports of 12.9 TWh, added to
internal generation, allowed a domestic
electricity supply of 690.1 TWh, an
amount 1.6% higher than 2021. The final
consumption was 586.1 TWh, an expansion
of 2.2% compared with the previous year.

The chart 1.1.b shows the structure of
the domestic supply of electricity in Brazil
in 2022.

MINISTERIO DE MINAS E ENERGIA - MME
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Gréfico 1.1.a - Geracdo de energia elétrica: fontes nao renovaveis
Chart 1.1.a - Electricity generetion: non-renewable sources
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Gréfico 1.1.b - Oferta Interna de Energia Elétrica por Fonte
Chart 1.1.b - Total Electricity Supply by Source
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Notas / Notes:
1. Inclui Lenha, Biodiesel e Outras renovaveis / Includes Firewood, Biodiesel and Other Renewables

2. Inclui Oleo Combustivel, Gés de Coqueria, Outras Secundarias e Outras Nao-Renovaveis/ Includes Fuel Qil, Coke Oven Gas, Other Secondaries and
Other Non-Renewables
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O Brasil dispde de uma matriz elétrica de
origem predominantemente renovavel, com
destaque para a fonte hidrica. Considerando
que quase a totalidade das importagdes sao
oriundas da usina de Itaipu, a fonte hidrica
participou com 64% da oferta interna de
energia elétrica em 2022. As fontes renova-
veis representam 88% da oferta interna de
eletricidade no Brasil, que é a resultante da
soma dos montantes referentes a producao
nacional mais as importacdes, que sao essen-
cialmente de origem renovavel.

O consumo final foi de 586,1 TWh, repre-
sentando uma expansao de 2,3% em com-
paracdo ao ano anterior, com destaque para
os setores industrial e residencial, que par-
ticiparam com 37% e 27% respectivamente.

Os gréficos 1.1.1 e 1.1.2 mostram as varia-
¢6es do consumo setorial de energia elétrica
de 2022 em relacdo ao ano anterior.

Brazil has an electric mix of
predominantly renewable origin, with
emphasis on the hydroelectric source.
Considering that almost all imports come
from Itaipu power plant, the hydroelectric
source reaches a value around 64%.
Renewable sources account for 88% of the
Brazilian domestic electricity supply. This
is the result of the sum of the amounts
referring to domestic production plus
imports, which are essentially of renewable
origin.

On the final consumption side, there
was an increase of 2.3%, reaching 586.1
TWh. Industrial and Residential sectors
participated with 37% and 27% respectively.

Charts1.1.1and 1.1.2 show the changes
in 2022 sectoral electricity consumption
compared to the previous year.

Grafico 1.1.1 - Variacdao % do consumo setorial de Eletricidade
Chart 1.1.1 - Percentual change of electricity consumption per sector
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Grafico 1.1.2 - Crescimento do consumo de eletricidade no setor industria
Chart 1.1.2 - Growth of electricity consumption in the industrial sector

Outros/Other
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Nota-se que os setores industrial, re- The industrial,  residential —and

sidencial e comercial consomem 80,4% da
energia elétrica disponibilizada no pais em
2022.

Em 2022, a capacidade total instalada de
geracao de energia elétrica do Brasil (centrais
de servico publico e autoprodutoras) alcan-
¢ou 189.127 MW, acréscimo de 7.517 MW, ndo
incluida a mini e micro geracao distribuida.

commercial sectors accounted for more
than 80.4% of the consumed electricity in
the country in 2022.

In 2022, Brazil’s total installed capacity
for electricity generation (public service
and self-service power plants) reached
189,127 MW, an increase of 7,517 MW,
not including mini and micro distributed
generation.

Gréfico 1.1.3 - Participacao setorial no consumo de eletricidade
Chart 1.1.3 - Electricity consumption share by sector
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Na expansao da capacidade instala-
da, as centrais edlicas contribuiram com
2.973 MW ou seja, cerca de 40% do total
adicionado.

Nesta edicdo o BEN publica a nota téc-
nica referente a solar térmica Anexo VI.

In the expansion of installed capacity,

wind power plants contributed with 2,973
MW, about 40% of the total added.

This edition of BEN publishes technical
note for estimating thermal solar Annex VI.

Gréfico 1.1.4 - Participacédo das fontes na capacidade instalada
Chart 1.1.4 - Participation of energy sources in the installed capacity

1,1%

Energia Edlica

A producéo de eletricidade a partir da
fonte edlica alcancou 81,6 TWh em 2022,
equivalente a um aumento de 13% em re-
lacdo ao ano anterior, quando se atingiu
72,3 TWh.

Em 2022, a poténcia instalada para gera-
¢do edlica no pais expandiu 14,3%. Segundo
o Banco de Informacdes da Geracao (SIGA),
da Agéncia Nacional de Energia Elétrica
(ANEEL), o parque edlico nacional atingiu
23.774 MW ao final de 2022.

Micro e mini geracgao distribuida
de energia elétrica

A micro e minigeracéo distribuida de
energia elétrica teve seu crescimento in-
centivado por a¢des regulatdrias, tais como
a que estabelece a possibilidade de com-
pensacdo da energia excedente produzida

= Hidro / Hydro
= EOL / Wind
SOL / Solar
® Biomassa / Biomass

= N3o Renovavel/ Non renewable
(fossil)
Nuclear

Wind Energy

The production of electricity from
wind power reached 81.6 TWh in 2022. This
represents a 13% increase over the previous
year, when it reached 72.3 TWh.

In 2022, the installed capacity for
wind power generation in the country
increased by 14.3%. According to the
Power Generation Database (SIGA), from
National Agency of Electric Energy (ANEEL),
the national wind farm reached 23,774 MW
by the end of 2022.

Micro and mini energy generation

The micro and mini distributed
generation of electricity was stimulated
by regulatory actions, such as the one that
establishes the possibility of compensation
of surplus energy produced by smaller
systems (Net Metering). In 2022, the micro
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por sistemas de menor porte (Net Metering).
Em 2022, a micro e minigeracao distribuida
atingiu 18.423 GWh com uma poténcia ins-
talada de 17.325 MW, com destaque para a
fonte solar fotovoltaica, com 17.378 GWh e
17.006 MW de geracdo e poténcia instalada,
respectivamente. Os detalhamentos da ge-
racdo e da capacidade instalada de micro e
minigeracao distribuida estdo expostos nas
tabelas 5.5.b e 8.4.b, respectivamente.

Petréleo e Derivados

A producdo nacional de petréleo cres-
ceu 4% em 2022, atingindo a média de 3,0
milhdes de barris didrios, dos quais 97% sao
de origem maritima. Em relacéo aos estados
produtores, o Rio de Janeiro foi responsavel
pela maior parcela: 84,5% do montante anual.
Ja a producéo terrestre, continua sendo
liderada pelo Estado do Rio Grande do Norte,
com 41,2% do total onshore.

Pelo lado do consumo foram registrados
aumentos de 3,0% de 6leo diesel fossil e de
9,4% de gasolina automotiva. O setor de
transporte respondeu por 72% do consumo
total energético de 6leo diesel féssil.

Gas Natural

A média didria de producao do ano foi
de 1379 milhées de m*/dia e o volume de
gas natural importado foi de 24,0 milhdes
de m%dia. O gés natural participa com 10,5
% na matriz energética nacional.

A demanda de gés natural reduziu 21,6%
em relacdo ao ano anterior, devido principal-
mente ao recuo da geracdo de energia elé-
trica a gas natural que caiu 47% em relacao
ao ano anterior.

O gréfico 1.1.5 mostra a destinacdo do
gas natural para os anos 2021 e 2022. Em
2021, 46% do gas consumido no pais foi
destinado para geracao de eletricidade. J&
em 2022, este percentual atingiu 31%.

and distributed minigeneration reached
18,423 GWh with an installed capacity of
17,325 MW, specially the solar photovoltaic
power plant, with 17,378 GWh and
17,006 MW of generation and installed
power capacity respectively. Details of
the generation and installed capacity of
micro and distributed minigeneration
are presented in tables 5.5.b and 8.4.b,
respectively.

Petroleum and Oil Products

The domestic production of oil
increased by 4.0 % in 2022 reaching an
average of 3.0 million barrels per day, of
which 97 % are offshore. The State of Rio
de Janeiro was responsible for the largest
share: 84.5% of the annual amount. On the
other hand, onshore production continues
to be led by the State of Rio Grande do
Norte, with 41.2% of the total onshore.

On the consumption side, increases
of 3.0% for fossil diesel oil and 9.4% for
gasoline were recorded. The transport
sector accounted for 72% of the total
energy consumption of fossil diesel oil.

Natural Gas

The average daily production for the
year was 137.9 million m®day, and the
volume of imported natural gas was an
average of 24.0 million m%day. Thus, the
natural gas share in the national energy
matrix reached the level of 10.5%.

Natural gas demand decreased by
21.6% over the previous year, mainly due
to the reduction of natural gas electricity
generation, which decreased by 47%
compared to the previous year.

The chart 1.1.5 shows the destination
of natural gas for the years 2021 and 2022.
In 2021 the share of gas for electricity
generation reached 46%. In 2022, the share
of gas for electricity generation reached
31%.
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Gréfico 1.1.5 - Consumo de gas natural

Chart 1.1.5 - Natural gas consumption

2022

Outros / Others
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Industrial
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30,9%
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/ 0il Products
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11,1%

Carvéo Vapor e Carvao Metalurgico

Na geracdo elétrica, o carvao utilizado é
o carvao vapor, predominantemente de ori-
gem nacional, cujos estados produtores sao
Parand, Santa Catarina e Rio Grande do Sul.
A demanda de carvao vapor para este uso
final reduziu 45% em relacéo ao ano anterior.

O carvao metalurgico destinado a pro-
ducao de coque, acompanhando o movi-
mento da siderurgia, reduziu seu consumo
em 6,2%.

1.2 Dados Agregados

Sdo apresentados neste item as tabelas e
graficos com os dados consolidados da evo-
lucdo da producéo, consumo, dependéncia
externa de energia, composicao setorial do
consumo de energéticos e resumo da oferta
interna de energia — periodo 2013/2022.

EMPRESA DE PESQUISA ENERGETICA - EPE

2021

Industrial
Outros / Others 23,4%

6,

Nao Energ. /
Non-energy
2,0%

Prod. Derivados/

/ Oil Products
Prod.
9,6%

Geragéo EE /
Electricity Gen.
46,1%

Steam Coal and Metallurgical Coal

In electricity generation, the coal
used is steam coal, predominantly of
national origin, whose producing states are
Parand, Santa Catarina and Rio Grande do
Sul. Steam coal demand for this end-use
decreased by 45% over the previous year.

Metallurgical ~ coal destined for
the production of coke, following the
movement of the steel industry, decreased
6.2%.

1.2 Added Data

Tables and graphs with consolidated
data of the evolution of the production
are presented in this item, consumption,
external dependence of energy, sectorial
composition of the consumption of energy
and summary of domestic energy supply -
period 2013 to 2022.
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Tabela 1.2.a — Producao de Energia Primaria
Table 1.2.a - Primary Energy Production

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
NAO NON-RENEWABLE
RENOVAVEL 139.997 153.920 165.795 172.540 179.478 178.417 192.643 203.062 203.838 211.079 ENERGY
PETROLEO 104.762 116.705 126.127 130.373 135.907 134.067 144.303 152.635 150.386 156.398 PETROLEUM
GASNATURAL 27.969 31.661 34.871 37.610 39.810 40.560 44.398 46.299 48.462 49.971 NATURAL GAS
\C/:Eg:o 3.298 3.059 2.459 2.636 1.931 1.930 2.162 2.085 2.640 2.311 STEAM COAL
CARVAO METALLURGICAL
METALURGICO 0 0 0 0 0 0 0 0 0 COAL
URANIO(UBO ) 2.375 681 512 0 0 0 0 206 343 516 URANIUM - U.0,
OUTRAS NAO OTHER NON-
RENOVAVEIS 1.592 1.814 1.826 1.921 1.831 1.860 1.780 1.838 2.007 1.884 RENEWABLES
RENOVAVEL 118.900 119.613 121.330 123.322 124.699 131.178 135.029 139.476 134.464 143.469 RENEKII/?RBéi
ENERGIA 33.625 32116 30938  32.758  31.898  33.452 34.217  34.089 31.202  36.732 HYDRAULIC
HIDRAULICA : ) ) ) : : ) ’ ) :
LENHA 24.788  25.223 25.075 23.502 24.864 26.250 26.411 26.457 27407  27.283 FIREWOOD
PRODUTOSDA
CANA-DE- 49.306  49.273  50.400 50.658 49.725 50.895 52.861 55.597  49.425 47.740 SUGAR CANE
. PRODUCTS
ACUCAR
EOLICA 566 1.050 1.860 2.880 3.644 4.169 4.815 4.906 6.217 7.020 WIND
SOLAR 476 539 605 667 785 1.060 1.385 1.791 2.371 3.591 SOLAR
OUTRAS OTHER
RENOVAVEIS 10139 11.412 12453 12.857 13.784 15353 15339 16.635 17.842  21.102 RENEWABLES
TOTAL 258.896 273.532 287126 295.862 304.177 309.595 327.672 342.538 338.302 354.548 TOTAL

Gréfico 1.2.a - Producao de Energia Priméria
Chart 1.2.a — Primary Energy Production

106 tep (toe)
350 -

300 -

250 -

200 -

150

100

50

1970
1974
1978

1982

OUTRAS
OTHERS

PRODUTOS DA CANA
SUGAR-CANE PRODUCTS

LENHA
FIREWOOD

GAS NATURAL
NATURAL GAS

PETROLEO
PETROLEUM

o~ (=3 o < 0 o~
o o — — — o~
o o o o o o
~ ~ ~ ~ ~ ~

1986
1990
1994
1998

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 1.2.b - Producao de Energia Primaria
Table 1.2.b — Primary Energy Production

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
NAO RENOVAVEL 541 563 577 583 590 576 588 593 603 59,5  NON-RENEWABLEENERGY
PETROLEO 405 427 439 441 447 433 440 446 445 441 PETROLEUM
GAS NATURAL 108 M6 121 127 131 131 135 135 143 147 NATURAL GAS
CARVAO VAPOR 13 1,1 09 09 06 06 07 06 08 07 STEAM COAL
CARVAO METALURGICO 00 00 00 00 00 00 00 00 00 00 METALLURGICAL COAL
URANIO (U,0,) 09 02 02 00 00 00 00 01 01 0] URANIUM - U 0,
OUTRAS NAO RENOVAVEIS 1 1 1 1 1 1 1 1 1 1 OTHERNON-RENEWABLES
RENOVAVEL 459 437 423 47 410 424 4,2 407 397 405 RENEWABLE ENERGY
ENERGIA HIDRAULICA 130 M7 108 11 105 108 104 100 92 104 HYDRAULIC
LENHA 9% 92 87 79 82 85 81 77 81 77 FIREWOOD
PRODUTOS DA CANA 190 180 176 171 163 164 161 162 146 135  SUGARCANEPRODUCTS
EOLICA 02 04 06 10 12 13 15 14 18 20 WIND
SOLAR 02 02 02 02 03 03 04 05 07 10 SOLAR
OUTRAS RENOVAVEIS 39 42 43 43 45 50 47 49 53 60 OTHER RENEWABLES
TOTAL 1000 1000 1000 1000 1000 1000 100,0 1000 1000 100,0 TOTAL
Tabela 1.3.a — Oferta Interna de Energia
Table 1.3.a - Total Energy Supply
10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
ENERGIA NAO NON-RENEWABLE
iy 176166 184724 175879 162787 166.827 157768 158.316 148.591 166703 159.516 i
PETROLEOEDERIVADOS 116197 119981 111602 105170 106075 99.407 100.898 95247 103625 108070 ' ETROLEUMAND OlL
GAS NATURAL 37792 41373 40971 35569 37938 35905 35909 33.824 40225 31714 NATURAL GAS
ECA)F(;\(JAEO MINERAL £ 16479 17521 17625 15916 16790 16421 15435 13955 16945 13.986 COAL AND COKE
URANIO (U,0,) 4107 4036  3.855 4211 4193 4174 4292 3727 3900  3.861 URANIUM - U0,
OUTRAS NAO
o 1592 1814 1826 1921 1831 1860 1780 1838 2007  1.884 OTHER NON-RENEWABLES
ENERGIA RENOVAVEL 120640 121391 124.521 126488 127.826 133407 137141 140923 136456 143.559  RENEWABLEENERGY
. : HYDRAULIC AND
HIDRAULICA 37004 35020 33.808 36.267 35024 36460 36.364 36215 33189 37.842 ittty
LENHA E CARVAO FIREWOOD AND
RA 24788 25223 25075 23502 24.864 26250 26411 26457 27407 27.283 e
ggﬂ‘éﬁ%ﬁ; DACANA- 47603 48170 50623 50318 49758 50090 52.841 54933 49444 46.734 SUGAR CANEPRODUCTS
EOLICA 566 1050 1860 2.880 3.644 4169 4815 4906 6217 7020 WIND
SOLAR 476 539 605 667 785 1060 1385 1791 2371  3.501 SOLAF
OUTRAS RENOVAVEIS 10114 11390 12460 12.855 13751 15378 15325 16621 17828 21088  OTHERRENEWABLES
TOTAL 296.806 306115 300400 289.276 294654 291175 295456 289.514 303.158 303.074 TOTAL

1. Inclui importacao de eletricidade oriunda de fonte hidraulica. 1 kWh = 860 kcal (equivalente térmico teérico - primeiro principio da termodinamica).
Ver Anexo V1.6 - Tratamento das informagdes. / Includes electricity imports originated from hidraulic sources. 1 kWh =860 kcal (physical equivalent -
First Principle of Thermodynamics). Look Appendix V1.6.
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Grafico 1.3.a - Oferta Interna de Energia
Chart 1.3.a - Total Energy Supply
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Tabela 1.3.b - Oferta Interna de Energia
Table 1.3.b — Total Energy Supply y
6
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
ENERGIA NAO RENOVAVEL 59,4 60,3 58,5 56,3 56,6 54,2 53,6 51,3 55,0 52,6 NON-RENEWABLE ENERGY
PETROLEO E DERIVADOS 391 39,2 37,2 36,4 36,0 34,1 34,1 329 34,2 357 PETROLEUAP/’RégZCO#;
GAS NATURAL 12,7 13,5 13,6 12,3 12,9 12,3 12,2 7 13,3 10,5 NATURAL GAS
CARVAO MINERAL E COQUE 5,6 57 59 55 57 5,6 52 4,8 5,6 4,6 COAL AND COKE
URANIO (U,0,) 14 13 13 15 14 14 150 130 130 13 URANIUM - U,0,
OUTRAS NAO RENOVAVEIS 1 1 1 1 1 1 1 1 1 1 OTHER NON-RENEWABLES
ENERGIA RENOVAVEL 40,6 39,7 41,5 43,7 43,4 45,8 46,4 48,7 45,0 47,4 RENEWABLE ENERGY
HIDRAULICA' 12,5 11,4 1.3 12,5 1,9 12,5 12,3 12,5 10,9 12,5 HYDRAULIC
LENHA E CARVAO VEGETAL 8,4 8,2 8,3 8,1 8,4 9,0 8,9 91 9,0 9,0 FIREWOOD AND CHARCOAL
DERIVADOS DA CANA 16,0 15,7 16,9 17,4 16,9 17,2 179 19,0 16,3 15,4 SUGAR CANE PRODUCTS
EOLICA 0,2 0,3 0,6 1,0 1.2 1.4 1,6 17 21 23 WIND
SOLAR 0,2 0,2 0,2 0,2 0,3 0,4 0,5 0,6 0,8 1,2 SOLAR
OUTRAS RENOVAVEIS 34 37 41 4,4 4,7 53 52 57 59 7,0 OTHER RENEWABLES
TOTAL 100,0 100,0 100,0 1000 100,0 1000 100,0 100,0 100,0 100,0 TOTAL

1. Inclui importacao de eletricidade oriunda de fonte hidraulica. 1 kWh = 860 kcal (equivalente térmico tedrico - primeiro principio da termodinamica).
Ver Anexo VI.6 - Tratamento das informagées. / Includes electricity imports originated from hidraulic sources. 1 kWh =860 kcal (physical equivalent - First

Principle of Thermodynamics). Look Appendix VI.6.
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Gréfico 1.3.b — Oferta Interna de Energia
Chart 1.3.b - Total Energy Supply

B Lenha e carvio vegetal ™ Derivados da cana /
/ Firewood and Sugar cane products

charcoal 15,4%

9,0%
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Nota: Inclui importagao de eletricidade oriunda de fonte hidraulica. 1 kWh = 860 kcal (equivalente térmico tedrico - primeiro principio da
termodinamica). Ver Anexo V1.6 - Tratamento das informagdes. / Includes electricity imports originated from hidraulic sources. 1 kWh =860 kcal
(physical equivalent - First Principle of Thermodynamics). Look Appendix V1.6.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 1.4.a - Consumo Final por Fonte
Table 1.4.a - Final Energy Consumption by Source

10 tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021  2.022 SOURCES
GAS NATURAL 17407 17981 17416 17189 17230 18.369 16459 14.619 16.672 17077 NATURAL GAS
CARVAO MINERAL 3.630  3.942  3.855  3.258  3.661 3796 3439 3217 3630 3.578 COAL
LENHA 16180 16.670 16.666 15999  17.058 17778 17777 17723 18.288 18.440 FIREWOOD
BAGACO DE CANA 29479 28612 28667 29791 29126  27.529 28314 32116 28279 28.018 SUGAR CANE BAGASSE
%LR:RSI :g NTES 6.825 7155 7613 8078 8353  8.864 8490 9.273  9.879 10.769 OTHER ;g%’}g
BIODIESEL 2172 2526 2985 2945  3.313 4174 4564 4974 5239 4903 BIODIESEL
GAS DE COQUERIA 1387 1387 1336 1320 1404 1449 1321 1236 1453  1.357 COKE OVEN GAS
fﬂolh?g{iEE CARVAO 7.807 7733 7.886 7110 7745  7.880 7228  6.859  7.843  7.372 COAL COKE
ELETRICIDADE 44982 46291 45594 45311 45951  46.802 47479 47102 49.264 50.403 ELECTRICITY
CARVAO VEGETAL 4270 4294 4195 3742  3.883 4211 4304 4348 4564 4413 CHARCOAL
ALCOOL ETILICO 12566 13.602 15927 14332 14.348 16.283 18.064 16.080 15550 15.814 ETHYL ALCOHOL
ALCATRAO 210 238 229 226 245 253 230 21 249 235 TAR
g‘éﬁ,TE?LAOLL[E’SR'VADOS 112.252 114.273 107.851 105485 106.516 100.082 101.373  96.027 102.890 108.938 OIL PRODUCTS
OLEO DIESEL 45902 46.519 44427 42.867 42977 42459 43297 42950 46.300 48.188 DIESEL OIL
OLEO COMBUSTIVEL 4058 3976 3494 3452 3121 2464 2300 2385 2470 2431 FUEL OIL
GASOLINA 24451 25740 23.306 24.225 24.856 21595 21.485 20.166 22137 24.227 GASOLINE
PGEATEKL,)'SE%EFE'TO DE 8314 8363 8258 8267 8304 8189 8135 8357 8298 8211 PETROiIEQUl;/EI-Zig
NAFTA 6.565 6195 6.802 6277 7129 6217 6759 4609 5550 6959 NAPHTHA
QUEROSENE 3623 3661 3615 3310  3.301 3392 3320 1.899 2520 3134 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
[?EUJSTARKEE%UNDAR'AS 11.546 11724 11.219 10171 10.521 9429 9606 8792 8995  8.580 SEC?)/TVI-IIJLZ?R?L-{_L?
GAS DE REFINARIA 4091 4417 4339 4000 4082 3778 3357 3.538 3261 3.382 REFINERY GAS
COQUE PETROLEO 5658 5640 5124 4515 4326 4167 4233 3949 4070 3.734 PETROLEUM COKE
OUT.EN.PETROLEO 1797 1667 1756 1656 2113 1484 2015 1305 1.663 1465 OTHER ngggzg’é
EEF{EORE%(C)?)%(E} 7794 8095 6731 6917 6307 6338 6471 6868 6.620 7.208 N ON’EF’,‘EggSgT’é
PETROLEO
TOTAL 259.166 264.703 260.221 254.784 258.830 257.468 259.042 253.785 263.799 271.317 TOTAL
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Grafico 1.4.a - Consumo Final por Fonte
Chart 1.4.a - Final Energy Consumption
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DERIVADOS DE PETROLEO
OIL PRODUCTS
120
100
80

ELETRICIDADE
ELECTRICITY
60

BAGACO DE CANA
SUGAR CANE BAGASSE

40

LENHA

OUTROS
FIREW(OD OTHERS

\

20

I e e B e e e o e s e e e e e LA B m s e e e e e e B e e ML e e s

<} < © I 0 o < o« I © =} < ® I
~ N N ® 0 -3 Q Iy =} o o = o N
) @ ) @ @ @ ) 2} s} s} o o o o
- - ~ - ~ b= - - « ~ & « « N

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 1.4.b — Consumo Final por Fonte
Table 1.4.b - Final Energy Consumption by Source

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 67 68 67 67 67 71 64 58 63 63 NATURAL GAS
CARVAO MINERAL 14 15 513 14 15 13 13 14 13 COAL COKE
LENHA 62 63 64 63 66 69 69 70 69 68 FIREWOOD
BAGACO DE CANA n4 108 M0 17 M3 107 109 127 107 103  SUGARCANEBAGASSE
OUTRAS FONTES OTHER PRIMARY
QuTRAS TS 26 27 29 32 32 34 33 37 37 40 PRIMARY
BIODIESEL 08 10 Moo12 13 16 18 20 20 18 BIODIESEL
GAS DE COQUERIA 05 05 05 05 05 06 05 05 06 05 COKE OVEN GAS
COQUE DE CARVAO
COQUED 30 29 30 28 30 31 28 27 30 27 COAL COKE
ELETRICIDADE 74 175 75 178 178 182 183 186 187 186 ELECTRICITY
CARVAO VEGETAL 16 16 w1515 16 7 7 17 16 CHARCOAL
ALCOOL ETILICO 48 51 61 56 55 63 70 63 59 58 ETHYL ALCOHOL
ALCATRAO 01 0 o1 01 o1 o1 01 o1 01 0, TR
SUBTOTAL DERIVADOS DE
opETOTAL 433 432 M4 44 412 389 391 378 390 402 OIL PRODUCTS
OLEO DIESEL 77 176 171 168 166 165 167 169 176 178 DIESEL OIL
OLEO COMBUSTIVEL 16 15 1314 12 10 09 09 09 09 FUEL OIL
GASOLINA 94 97 90 95 96 84 83 79 84 89 GASOLINE
GAS LIQUEFEITO DE LIQUEFIED
pons by 32 32 32 32 32 32 31 33 31 30 pErROLQUERED
NAFTA 25 23 26 25 28 24 26 18 21 26 NAPHTHA
QUEROSENE 14 14 413 13 13 13 o7 10 12 KEROSENE
GAS CANALIZADO 00 00 00 00 00 00 00 00 00 00 GASWORKS GAS
OUTRAS SECUNDARIAS OTHER OIL
DE PETROLEO 45 44 4340 4137 37 35 34 32 SECONDARIES
GAS DE REFINARIA 16 17 oo 16 15 13 14 12 12 REFINERY GAS
COQUE PETROLEO 22 21 20 18 17 16 16 16 15 14 PETROLEUM COKE
OTHER ENERGY OIL
OUTEN.PETROLEO 07 06 07 06 08 06 08 05 06 05 ol
PRODUTOS NAO-
ENERGETICOS DE 3,0 3 26 27 24 25 25 27 25 27 NN R O
PETROLEO
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000  100,0 TOTAL
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Grafico 1.4.b — Consumo Final por Fonte
Chart 1.4.b — Final Energy Consumption

OUTRAS OTHERS

80%

70% DERIVADOS DE PETROLEO
OIL PRODUCTS

60%
50%

40% ALCOOL ALCOHOL

30%
ELETRICIDADE ELECTRICITY

20%

BAGACO DE CANA BAGASSE

o < 0 o ©o o < o) o (Lo}
~ ~ ~ 0 0 D D [N o [=}
(2] a a (&)} (<] ()] (<] (2] o o
— — — — — — — — (o] N

10%
LENHA FIREWOOD

0%

2010
2014
2018
2022

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 1.5.a - Consumo Final por Setor
Table 1.5.a - Final Energy Consumption by Sector

10 tep (toe)
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
CONSUMOFINAL 259166 264703 260221 254784 258.830 257468 259.042 253785 263799 271317  FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
N TINAL 16320 16009 15110 14771 15048 14130 14253 12563 13785 15942 PRI
CONSUMO FINAL FINAL ENERGY
N a 242.837 248.694 245110 240.013 243782 243338 244780 241222 250014  255.375 Jilpeinhendd
SETOR 25079 26540 26919 25419 24983 27660 27718 26317 24863  23.496 ENERGY SECTOR
ENERGETICO - - - - : g : : : -
RESIDENCIAL 24125 25256 25438 25393 26001 27063 27354  28.298 28577  28.963 RESIDENTIAL
COMERCIAL 8135 8714 8681 8480 8564 8630 8996 8061 8659 9330 COMMERCIAL
PUBLICO 3872 3997 4048 4032 4035 4204 4268 3976 3968 4128 PUBLIC
) AGRICULTURE AND
AGROPECUARIO 10614 11174 11452 11244 12292 12348 12631 13012 13143  13.082 Py
TRANSPORTES - TRANSPORTATION
o 83.022 86027 84203 81987 82.890 82189  84.685  79.375 85187  89.426 L
RODOVIARIO 76.880 79798 78095 76325 77109 76158 78946 75086 80291  83.940 HIGHWAYS
FERROVIARIO 178 1472 1143 1420 1204 1317 1219 1225 1213 1.224 RAILROADS
AEREO 3667 3709 3658  3.347 3335 3424 3348 1924 2552 3.6l AIRWAYS
HIDROVIARIO 1298 1348 1307 1194 1242 1289 1172 1140 130 1101 WATERWAYS
INDLSTRIAL - 87990 86986 84369 83457 85018 81243 79137 82182 85618 86949  INDUSTRIAL-TOTAL
CIMENTO 4947 4948 4434 3873 3664 3634 3707 4068 4352 4217 CEMENT
EE:(?(?'GUSA 16539 16388 16725 14970 16447 16905 15942 15249 17216 16425  PIG-RON AND STEEL
FERRO-LIGAS 1631 1679 1359 1685 1766  2.041 1977 2028 2082 2078 IRON-ALLOYS
MINERACAO E
PELOTIACAG 3246 3357 3345 2712 2655 2736 2418 2041 2297 2265 MINING/PELLETIZATION
NAO-FERROSOS
EOUTROSDA 6936 6617 5646 5649 5661 4577 4648 4834 5387 5100 . MONFERROUS/
METALURGIA
QuiMIcA 6986 6709 6875 6743 7019 6909 6675 5835 6494 6382 CHEMICAL
A OSE 23339 22396 21475 23531 23207 19236 19223 24389 21839  22.519 FOODSAND BEVERAGES
TEXTIL 1101 1018 895 842 890 879 861 749 854 794 TEXTILES
PAPEL E 10574 11473 11729 12381 12674 13.366 12785 13150 13949 15085 PAPER AND PULP
Jlarpirg ) : ; . Y . : : X x
CERAMICA 5069 5079 4614 4272 4280 4172 4193 3717 4110 3965 CERAMICS
OUTROS 7622 7622 7271 6797 6663 6848 6706 6020 7039 8112 OTHERS
CONSUMO UNIDENTIFIED
NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0 CONSUMPTION

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022 BRAZILIAN ENERGY BALANCE 2022 | year 2021

Tabela 1.5.b — Consumo Final por Setor
Table 1.5.b — Final Energy Consumption by Sector

%

IDENTIFICACAO 2013 2014 2015 2006 2017 2018 2019 2020 2021 2022 IDENTIFICATION
CONSUMOFINAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000  FINAL CONSUMPTION
CONCUMO FINAL 937 940 942 942 942 945 94,5 950 9438 94,1 AL ENEReY
SETOR 97 100 103 10,0 97 107 10,7 104 94 87 ENERGY SECTOR
ENERGETICO g . : . s - . : " 2
RESIDENCIAL 93 95 98 100 100 105 106 n2 108 107 RESIDENTIAL
COMERCIAL 31 33 33 33 33 34 35 32 33 34 COMMERCIAL
PUBLICO 15 15 16 16 16 16 16 16 15 15 PUBLIC
AGROPECUARIO 41 42 44 4,4 47 48 49 51 50 48 AGRICULTURE AND
TRANSPORTES - 320 325 324 322 320 319 327 313 323 330 TRANSPORTATION
RODOVIARIO 207 301 300 300 298 296 30,5 296 304 309 HIGHWAYS
FERROVIARIO 05 04 04 04 05 05 05 05 05 05 RAILROADS
AEREO 14 14 14 13 13 13 13 08 10 12 AIRWAYS
HIDROVIARIO 05 05 05 05 05 05 05 04 04 04 WATERWAYS
'T”(')%ETR'AL - 340 329 324 328 328 316 305 324 325 320  INDUSTRIAL - TOTAL
CIMENTO 19 19 17 15 14 14 14 16 16 16 CEMENT
ET&? ~GUSA 64 62 64 59 64 66 62 60 65 61  PIG-IRONAND STEEL
FERRO-LIGAS 06 06 05 07 07 08 08 08 08 08 IRON-ALLOYS
P""g{_“g?é%‘g 5 13 13 13 1 10 1 09 08 09 0,8 MINING/PELLETIZATION
FOUTROSDA . 27 25 22 22 22 s s 19 20 1p NONFERROUSOTHES
METALURGIA
QuUIMICA 27 25 26 26 27 27 26 23 25 24 CHEMICAL
ALMENTOSE 90 8,5 83 9,2 90 75 74 96 83 8,3 FOODS AND BEVERAGES
TEXTIL 04 04 03 03 03 03 03 03 03 03 TEXTILES
A st 4 42 a5 49 49 5.2 49 52 53 56 PAPER AND PULF
CERAMICA 20 19 18 17 17 16 16 15 16 15 CERAMICS
OUTROS 29 29 28 27 26 27 26 24 27 3,0 OTHERS
IC[?E’:IST?F“I"&';@O’ 00 00 00 0,0 00 00 00 00 0,0 0,0 i
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Tabela 1.6 — Consumo Final Energético por Fonte
Table 1.6 - Final Energy Consumption by Source for Energy Use

10% tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2,022 SOURCES
GAS NATURAL 16571 17.296 16731 16512 16540 17790 16149 14403 15919 16.103 NATURAL GAS
CARVAO MINERAL 3630 3942  3.855  3.258  3.661 3.796 3.439 3217 3.630 3.578 COAL
LENHA 16180 16.670 16.666 15999 17058 17778 17777 17723 18.288  18.440 FIREWOOD
BAGAGO DE CANA 29479 28612 28667 29791 29126  27.529 28314 32116 28279  28.018 SUGg‘IfGCAAS"S’i
LIXIVIA 4983 5432 5837 6246 6470 6918 6.513 6.867  7.294 8.039 BLACK LIQUOR
SEUCTS:ESR ACOES 1366 1186 1176 1172 1170 1183 1164 1.539 1.655 1.730 OTHER WASTES
BIODIESEL 2172 2526 2985 2945 3313 4174 4.564 4974  5.239 4.903 BIODIESEL
SOLAR TERMICA 475 537 600 659 713 763 813 867 930 1.000 SOLAR THERMAL
GAS DE COQUERIA 1387 1387 1336 1320 1404 1.449 1.321 1.236 1.453 1.357 COKE OVEN GAS
fﬂ?ﬁg{i? CARVAO 7.807 7733 7.886 7110 7745  7.880 7.228 6.859  7.843 7.372 COAL COKE
ELETRICIDADE 44982 46.291 45594 45311 45951 46.802 47479 47102  49.264  50.403 ELECTRICITY
CARVAO VEGETAL 4270 4294 4195 3742 3883 421 4.304 4348 4564 4.413 CHARCOAL
ALCOOL ETILICO 11900 13.019 15437 13.889 13.857 15726  17.500 15346  14.848 15.165 ETHYL ALCOHOL
ALCATRAO 89 92 95 82 91 91 83 78 91 86 TAR
gtélapTE?y(\jLngleoos 97.547 99.677 94.049 91977 92.802 87.249 88141  84.548 90717  94.769 OIL PRODUCTS
OLEO DIESEL 45902 46.519 44427 42.867 42977 42459 43297 42950 46300  48.188 DIESEL OIL
OLEO COMBUSTIVEL 4058 3976 3494 3452 3121 2464 2.300 2385 2470 2.431 FUEL OIL
GASOLINA 24451 25740 23.306 24225 24.856 21.595 21485 20166 22137  24.227 GASOLINE
EéTSR'g‘EéJgFE'TO DE 8314 8363 8258 8267 8304 8189 8.135 8357  8.298 8.211 PETROZEQU%ZZDS
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
QUEROSENE 3614 3655 3613 3307  3.299  3.391 3.318 1.897 2518 3132 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
?ELJCTSI)? SARIAS DE 11.207 11423 10952 9.859  10.245 9.152 9.606 8792 8995 8.580 SECZWR%L;
PETROLEO
TOTAL 242.837 248.694 245110 240.013 243.782 243338 244789 241.222 250.014  255.375 TOTAL
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Tabela 1.7 — Consumo Final Nao Energético por Fonte
Table 1.7 - Final Non-Energy Consumption by Source

10 tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 836 684 685 677 689 578 310 216 753 975 NATURAL GAS
ALCOOL ETILICO ANHYDROUS
ANIDRO 141 122 97 87 78 132 99 109 77 57 ALCOHOL
ALCOOL ETILICO HYDRATED
fcooLEn 525 461 393 355 a3 425 465 625 624 592 IYORATED
ALCATRAO 121 146 134 143 154 162 147 133 158 150 TAR
SUBTOTAL
DERIVADOS DE 14706 14596  13.802 13508 13714  12.833 13232 11479 12173 14169  OIL PRODUCTS
PETROLEO
NAFTA 6565 6195 6802 6277 7129 6217 6759 4609 5550 6959 NAPHTHA
QUEROSENE LIGHTING
ILUMINANTE 8 6 3 3 2 2 2 2 2 2 KEROSENE
GAS DE REFINARIA 339 301 267 3N 276 276 0 0 0 0 REFINERY GAS
OUTROS 7.794 8.095 6.731 6.917 6.307 6.338 6.471 6.868 6.620 7.208 OTHERS
TOTAL 16.329 16.009 15.110 14.771 15.048 14.130 14.253 12.563 13.785 15.942 TOTAL
A . 3
Tabela 1.8 - Dependéncia Externa de Energia
Table 1.8 - External Dependence on Energy’
FONTES UNIDADE/ o013 2014 2005 2016 207 2018 2019 2020 2021 2022 SOURCES
103tep(toe) 42916 38.542 22.622 6.480 1.244 -4.126 -15.572 -33.422 -12.557 -26.368
TOTAL TOTAL
% 14,2 12,4 73 21 0,4 -1,4 -5,0 -10,8 -3,9 -8,0
3
10 285 56 -275 -482 -592 -692 -854 -1.133 -930 -985
bep(boe)/d
PETROLEO PETROLEUM
% 1,9 2,3 -11,8 -219 -26,8 -33,4 -40,5 -56,9 -43,4 -44,6
10°m? 16.917 19.093 17.925 12.405 10.515 10.962 9.809 9.553 17175 9.561
GAs NATURAL
NATURAL GAS
% 42,3 43,5 41,4 33,4 26,7 29,4 26,4 27,3 40,5 291
i 10°t 19937 22169 22568 20610 22745 22.825 20166 17424 21783  17.309
CARVAO cont
MINERAL
% 711 75,0 76,1 771 83,3 85,4 79,2 75,0 76,5 74,2
GWh 40334 33775 34422 40795 36.355 34979 24957 24718 23103 12908
ELETRICIDADE ELECTRICITY
% 6,5 54 55 6,5 58 54 3,8 3,8 34 19

Nota: valores negativos correspondem a exportacao liquida. / Note: Negatives values corresponds to net exports.
1.Diferenca entre a demanda interna de energia (inclusive perdas de transformacéo, distribuicdo e armazenagem) e a producéo interna. / Difference
between Domestic Energy Demand (including losses in transformation, distribution and storage) and Domestic Production.
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Gréfico 1.8 — Dependéncia Externa de Energia
Chart 1.8 - External Dependence on Energy
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Tabela 1.9 - Composicao Setorial do Consumo de Derivados de Petroleo
Table 1.9 - Oil Products Consumption by Sector’

%

IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
TOTAL (10° tep) 118475 122396 114653 108914 109.999 103.041 104160 98.689 107.221 111.071 TOTAL (10° toe)
CONSUMO NA —
TRANSFORMAGAO 53 66 59 31 32 29 27 27 40 Y9 TRANSFORMATION
CENTRAISELETRICAS DE PUBLIC SERVICE
SERVICO PUBLICO 36 51 44 .8 19 1.6 3 3 28 07 POWER PLANTS
CENTRAIS ELETRICAS SELF-PRODUCERS
AUTOPRODUTORAS 1.6 16 .6 3 13 3 3 14 1.2 12 POWER PLANTS
CONSUMO FINAL FINAL ENERGY
ENERGETICO 823 81,4 820 844 844 847 846 857 846 853 JauaL ENERCY
SETOR ENERGETICO 40 42 44 41 41 38 36 39 35 34 ENERGYSECTOR
RESIDENCIAL 55 53 57 60 60 63 62 68 6,1 58 RESIDENTIAL
COMERCIAL 04 04 04 04 04 04 04 04 04 05 COMMERCIAL
PUBLICO 02 02 02 02 02 03 03 03 03 02 PUBLIC

. AGRICULTURE AND
AGROPECUARIO 48 48 50 53 56 59 59 63 59 58 e A
TRANSPORTES 570 565 563 586 585 591 588 589 596 612  TRANSPORTATION
INDUSTRIAL 105 101 99 9,8 95 89 94 91 89 83 INDUSTRIAL
CONSUMO NAO- UNIDENTIFIED
IDENTIFICADO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 CONSUMPTION
CONSUMO FINAL NAO- FINAL NON-ENERGY
eaaH 124 M9 120 124 125 125 127 16 14 128 AP
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000  100,0 TOTAL

"Inclui liquidos de gés natural./" Includes natural gas liquids.
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Grafico 1.9 - Composicao Setorial do Consumo de Derivados de Petréleo
Chart 1.9 - Oil Products Consumption by Sector
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Tabela 1.10 - Composicao Setorial do Consumo de Eletricidade
Table 1.10 - Electricity Consumption by Sector

%

SETORES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SECTORS
CONSUMOFINAL(10°tep) 44982 46291 45594 45311 45951 46802 47479 47102 49.264 50403 "MAL CONSUMETION
SETOR ENERGETICO 70 69 70 67 67 68 70 70 68 61  ENERGYSECTOR
RESIDENCIAL 239 246 247 252 252 253 259 272 264 265 RESIDENTIAL
COMERCIAL 1 168 172 169 169 167 171 155 158 166 COMMERCIAL
PUBLICO 79 8,0 8,2 82 81 83 84 78 75 76 PUBLIC
AGROPECUARIO 45 49 51 54 54 56 55 59 60 55 AGRICUTUREAND
TRANSPORTES 04 04 04 04 04 04 03 04 03 03  TRANSPORTATION
INDUSTRIAL 402 385 4 372 34 369 387 362 33 373 INDUSTRIAL
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000  100,0 TOTAL
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Tabela 1.11 - Composicao Setorial do Consumo de Carvao Vapor
Table 1.11 - Steam Coal Consumption by Sector

%
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
TOTAL
CONSUMOTOTAL (10°tep) 7.354 8.286 8.357 7.469 7.471 7.136 7.066 6.035 8.046 5.612 CONSUMPTION
(10° toe)
TERMELETRICIDADE 50,6 52,4 53,9 56,4 51,0 46,8 51,3 46,7 549 36,3 THERMAL POWER
PLANTS
INDUSTRIAL 49,4 47,6 46,1 43,6 49,0 53,2 48,7 53,3 451 63,7 INDUSTRIAL
CIMENTO 1.8 15 0,8 0,8 09 1,0 09 0,2 0,6 24 CEMENT
QuIMICA 21 2,0 21 17 2,0 2,7 19 17 1,6 2,5 CHEMICAL
ALIMENTOS E FOODS AND
BEBIDAS 09 0,8 0,8 0,7 0,7 0,7 04 0,4 0,3 0,6 BEVERAGES
PAPEL E CELULOSE 17 14 1,0 11 1.3 14 15 1.5 12 18 PAPER AND PULP
OUTRAS INDUSTRIAS 42,9 41,9 41,4 39,3 44,2 47,5 439 49,4 41,4 56,5 OTHERS
OUTROS SETORES 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 OTHER SECTORS
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
p - . =
Grafico 1.10 - Composicao Setorial do Consumo de Carvao Vapor
Chart 1.10 - Steam Coal Consumption by Sector
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Tabela 1.12 — Composicao Setorial do Consumo Final de Biomassa
Table 1.12 - Biomass Consumption by Sector

%

SETORES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SECTORS
CONSUMO FINAL FINAL ENERGY
ENERGETICO (0 tepy 70030 71425 74677 73519 74621 77262 79891 82500 79708 80200 coueiumOL NRCY
SETOR ENERGETICO s 175 176 166 160 185 189 70 162 151 ENERGY SECTOR
RESIDENCIAL 88 92 91 88 92 99 94 92 99 99 RESIDENTIAL
COMERCIALEPUBLICO 0,3 03 02 02 02 02 02 02 02 02 COMMERCIAL AND
UBLIC
AGRICULTURE AND
AGROPECUARIO 42 42 43 4 49 48 48 48 49 47 LTURE AND
TRANSPORTES 196 21,2 240 22 222 248 26 236 241 240 TRANSPORTATION
INDUSTRIAL 497 476 447 479 475 Mg 400 452 448 46,1 INDUSTRIAL
CIMENTO 05 05 04 04 04 04 03 06 07 07 CEMENT
FERRO-GUSA E ACO 43 4 40 34 35 36 36 35 38 36  PIGIRONAND STEEL
FERRO-LIGAS 09 09 07 09 10 1 1 mooo12 a2 IRON-ALLOYS
MINERACAO E MINING/
PELOTIACAO 00 00 00 0,0 0,0 0,0 0,0 00 01 01 PELLETIING
NAO-FERROSOS
EOUTROS DA 00 00 00 00 0,0 0,0 0,0 00 00 oo NONFERROUS/OTHER
METALURGIA
QUIMICA 01 0, 0 0. 01 0 0 R CHEMICAL
ALIMENTOS E FOODS AND
ALIMENT 79 258 237 268 260 200 193 48 224 230 O0DS aND
TEXTIL 01 01 01 01 o1 01 01 01 o1 o1 TEXTILES
PAPEL E CELULOSE 07 Mo M2 122 124 126 17 N7 127 138 PAPER AND PULP
CERAMICA 39 38 32 29 29 27 27 23 26 25 CERAMICS
OUTROS 13 13 12 11 1, 1”1 1 w12 1 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 100,0 10,0 TOTAL

Nota: Inclui bagaco de cana, lenha, outras fontes primarias renovaveis, carvao vegetal e alcool./ Note: Including sugar cane bagasse, firewood, charcoal,
alcohol and other renewable primary sources.
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Tabela 1.13.a - Oferta Interna de Energia
Table 1.13.a — Total Energy Supply

10’ tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
PETROLEO, GAS PETROLEUM , OIL
NATURAL E 153.989 161.354 152.572 140.739 144.013 135.312 136.808 129.071 143.850 139.785 PRODUCTS AND
DERIVADOS NATURAL GAS
CARVAO MINERAL COAL AND COAL
E DERIVADOS 16.479 17.521 17.625 15.916 16.790 16.421 15.435 13.955 16.945 13.986 PRODUCTS
HIDRAULICA HYDRAULIC AND
E ELETRICIDADE 37.094 35.020 33.898 36.267 35024 36.460 36.364 36.215 33.189 37.842 ELECTRICITY
LENHA E CARVAO FIREWOOD AND
VEGETAL 24788 25223 25.075 23.502 24.864  26.250 26.411 26.457 27.407 27.283 CHARCOAL
PRODUTOS SUGAR CANE
DA CANA 47603  48.170 50.623 50.318  49.758 50.090 52.841 54933 49.444 46.734 PRODUCTS
EOLICA 566 1.050 1.860 2.880 3.644 4169 4.815 4.906 6.217 7.020 WIND
SOLAR 476 539 605 667 785 1.060 1.385 1791 2371 3.591 SOLAR
OUTRAS' 15.812 17.239 18.142 18.987 19.775 21.412 21.398 22.186 23.735 26.833 OTHERS'
TOTAL 296.806 306.115 300.400 289.276 294.654 291.175 295456 289.514 303.158 303.074 TOTAL

1 Inclui Outras Fontes Primdrias Renovéveis e Uranio. / 1 Including others renewable energy and uranium.

Grafico 1.13.a - Oferta Interna de Energia
Chart 1.13.a — Total Energy Supply
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Tabela 1.13.b - Oferta Interna de Energia
Table 1.13.b — Total Energy Supply

%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
PETROLEO, GAS OIL, OIL PRODUCTS
NATURAL E DERIVADOS 519 52,7 50,8 48,7 48,9 46,5 46,3 44,6 47,5 46,1 AND NATURAL GAS
CARVAO MINERAL E COAL AND COAL
DERIVADOS 56 57 59 55 57 56 52 4,8 56 4,6 PRODUCTS
HIDRAULICA E HYDRAULIC AND
ELETRICIDADE 12,5 1,4 1,3 12,5 11,9 12,5 12,3 12,5 10,9 12,5 FLECTRICITY
LENHA E CARVAO FIREWOOD AND
VEGETAL 8,4 8,2 83 8,1 8,4 9,0 89 9.1 9,0 9,0 CHARCOAL
PRODUTOS SUGAR CANE
DA CANA 16,0 15,7 16,9 17,4 16,9 17,2 17,9 19,0 16,3 15,4 PRODUCTS
EOLICA 0.2 03 06 1,0 12 14 1,6 17 2,1 23 WIND
SOLAR 0.2 0,2 0,2 02 03 04 0,5 06 08 1,2 SOLAR
OUTRAS' 53 56 6,0 6,6 6,7 74 72 77 78 89 OTHERS'
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
1. Inclui Outras Fontes Primarias Renovaveis e Uranio / ' Includes Others Renewable Energy And Uranium
s .
Gréfico 1.13.b - Oferta Interna de Energia
Chart 1.13.b - Total Energy Supply
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Grafico 1.13.c - Fluxo Energético - BEN 2023 / ano base 2022

Chart 1.13.c - Energy Flux - BEN 2023 / year 2022
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Grafico 1.13.d - Fluxo de Energia Elétrica - BEN 2023 / ano base 2022

Chart 1.13.d - Electricity Flux - BEN 2023 / year 2022

(%€0) & -
pLAEL mmu

(%L'0) 37
€€ %

?\Dm 9) ==
S Moy

?\QH vT) e

i |
|
I
T'L6 Gt —

(%1°ST)
0‘voT |%

(%L'1€) FH
L'8TC m.,

uonpliodsuniy $12npold J'0
sapodsued) 09]9419d 9p m\wwwwﬂwm -
[0an3N21BY Jodep oealey =
olensadoisy Ajddns A31214123(3 21359WO0Q S0
edl9|3 m_whwcw 9p euJdaju| ensj0 sonnQ
103035 ABiaug 030N - V(5 ?\GH 7)
02119849u3 40395 1069 139NN 9vT
i0jos @ ?xé )
M\%z&: Je|os % T‘0€
|
_D ‘ d Sp9 [DINION _ c\nﬁ ov
|eJnjeN seo Tty
[pI213WWo) ﬁw 1)
e|dJawo ssopwoig o
[l D essewolg — @% t'es
pUIM Lf Qw 1)
535507 UOIIDUWLIOJSUDI] e21103 9'18

oedewlojsuel] eu septad

pjoyasnoy
|elouapisay

0JpAH T oz (%619)
eonespir | 7.5 Tzw

Jerasnpu; YML ur sanjop
! YML Wa saiojep

xmd
- &\ 6T

suodwy| 19N A11914393]3
apepiou3R|3 ap
epinb|] oedepodw

EMPRESA DE PESQUISA ENERGETICA - EPE




Oferta e Demanda de Energia por Fonte
Energy Supply and Consumption by Source



BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 2.1 — Total de Fontes Primarias
Table 2.1 - Total Primary Energy

10 tep (toe)

FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 258.806 273.532 287126 295.862 304177 309.505 327.672 342.538 338302 354.548 PRODUCTION
IMPORTACAO 47944 51383 46997 35411 36164 37876 33023 32553 40069  34.267 IMPORT
EXPORTACAO 20511 26800 38050 -43.812 -53.882 55727 -63.508 70.885 -64.722 -69.580 EXPORT
VARIACAO STOCK VARIATIONS,
DE ESTOQUES, 3184 10097 -13.681 12665 -11.324 14265 -16.861 21508 -24.323 -25.866 LOSSES AND
PERDAS E AJUSTES " ADJUSTMENTS'
CONSUMO TOTAL 283145 288018 282391 274796 275136 277479 280327 282.699 289.325 293370 TOTAL CONSUMPTION
TRANSFORMACAO ~ 209.625 213.660 208174 200482 199709 201.145 205.847 205751 212.577 215488  TRANSFORMATION
CONSUMO FINAL 73521 74350 74217 74314 75426 76334 74479 76948 76748  77.882 FINAL CONSUMPTION
CONSUMOPINAL 836 684 685 677 689 578 310 216 753 o7s  FINALNONENERGY
COMSUNO cirico 72685 73675 73532 73636 74737 75756 74170 76731 75995 76907 AL NEReY
R rico 16964 18079 18480 17765 17222 20356 20416 19.024 17593  16.429 Eneroy
RESIDENCIAL 6458 6862 7138 6960 7446 8272 8146 8351 8643 8776 RESIDENTIAL
COMERCIAL 347 358 301 328 29 34 337 314 35 396 COMMERCIAL
PUBLICO 45 40 3 3 3 40 2 21 2 2 PUBLIC
AGROPECUARIO 2639 2682 2814 2618 313 3054 3171 3198 3158 3mg ACKCUTUREAND
TRANSPORTES 1647 1594 1553 1593 1734 1946 2010 1659 1908 1991  TRANSPORTATION
RODOVIARIO 1647 1594 1553 1593 1734 1946 2010 1659 1908  1.991 HIGHWAYS
FERROVIARIO 0 0 0 0 0 0 0 0 0 0 RAILROADS
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0 WATERWAYS
INDUSTRIAL 44584 44060 43203 44320 44859 41764 40061 44165 44317 46174 INDUSTRIAL
CIMENTO 615 591 482 432 a4 43 407 747 874 988 CEMENT
Eﬂ*gg'GUSA 3092 3088 3348 2948 3450 3591 3406 3235 3703 3635 PIG-JRONAND STEEL
FERRO-LIGAS 95 88 65 64 68 72 7 76 79 77 IRON-ALLOYS
g‘;’gfg’;gﬁ\%m 1026 1077 1075 656 664 71 510 361 408 407 el
Foutros 2% iess 10 1282 127 1208 103 1050 1017 1282 147 NON-PERROUS/ OTHER
DA METALURGIA
QUIMICA 2330 2328 2527 2447 2440 2738 2204 2051 2261 2251 CHEMICAL
ALIMENTOS 20253 19341 18565 20567 20297 16381 16333 21245 18735  19.366 FooDs aND
TEXTIL 384 317 w7 256 285 201 w7 28 w2 226 TEXTILES
PAPEL E 8388 8791 9279 9811 10132 10780 10311 10603 11254 12141 PAPER AND PULP
CELULOSE
CERAMICA 4088 4112 3757 3496 3502 3407 3428 3065 3475  3.346 CERAMICS
OUTROS 2625 2648 2547 2380 2309 2334 2064 1536 2003  2.566 OTHERS
N0 O o o o o o o o o o o  Yvoevmmm
IDENTIFICADO

1.Inclui energia ndo aproveitada e reinjecao. / Including non-utilized and re-injection energy.
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Gréfico 2.1.a — Estrutura do Consumo de Fontes Primarias
Chart 2.1.a - Primary Energy Consumption
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Grafico 2.1.b — Fontes Primarias
Chart 2.1.b - Primary Energy
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Tabela 2.2 - Petréleo
Table 2.2 - Oil

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO' 17.71 131129 141716 146.322 152.533 150.468 161956 171.307 168.784 175.531 PRODUCTION'
IMPORTAGAO? 22.891 20.317 17.277 8.988 8.407 10.805 9.972 9.747 8.134 14.280 IMPORT?
EXPORTACAO -23.046  -30.112 -42.753 -49.172 -60.473 -62.544 -71.277 -79.557 -72.640 -78.092 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 561 -326 -1.688 -569 156 -172 -2.009 692 -406 -811 LOSSES AND
E AJUSTES? ADJUSTMENTS’

CONSUMO TOTAL 118.117  121.008 114.552 105.569 100.623  98.557  98.643 102.190 103.871 110.908 TOTAL CONSUMPTION

TRANSFORMACAO 2 118117 121.008 114.552 105.569 100.623  98.557  98.643 102.190 103.871 110.908  TRANSFORMATION?

1. N&o inclui Liquidos de Gas Natural. / NGL not included.
2. Inclui condensados de Nafta e LGN importado. / Includes condensed naphta and imported NGL.

3. A partir de 2009 os estoques de petréleo e seus derivados sao dados informados (anteriormente eram estimados). / Since 2009 the stocks data of
crude oil and its byproducts are informed (they were previously estimated).

Gréafico 2.2 — Petrdleo
Chart 2.2 - Oil
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Tabela 2.3 — Gas Natural
Table 2.3 — Natural Gas

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOw
PRODUCAO 28174 31894 35128 37887 40103 40.858 44724 46639 48819 50338 PRODUCTION
IMPORTACAO 16962 19319 18407 11727 10720 10596  9.805 9611 16856  8.775 IMPORT
VARIACAO DE STOCK
ESTOQUES, PERDAS ~ -5.651 7983 -11.025 -12580 -11.975 -14404 -17789 -21.703 -23.440 -26.021  VARIATIONSLOSSES
E AJUSTES' AND ADJUSTMENTS'
CONSUMO TOTAL 30485 43230 42510 37034 38848 37050 36740 34547 42.235  33.091 TOTAL CONSUMPTION
TRANSFORMACAO  19.874 23010 22939 17721 19484 16410 18244 18118 23494 13.893  TRANSFORMATION
PRODUCAO DE
DERIVADOS DE 3172 3454 3747 3974 3578 3051 3960 4581 4039 3676 OIL PRODUCTS
PRODUTION
PETROLEO
GERAGAO ELECTRICITY
SERACAS 16702 19555 19192 13747 15906 13.358 14284 13.537 19455  10.216 kg
CONSUMO FINAL 19611 20221 19571 19313 19364 20641 18496 16429 18741 19199 FINAL
i - : - - : : - : - CONSUMPTION
CONSUMO
FINAL NAO- 950 778 778 770 783 657 352 26 ase 107 FINALNON-ENERGY
ENERGETICO
CONSUMO FINAL FINAL ENERGY
et 18661 19443 18793 18543 18581 19984 18144 16183 17886  18.091 Bidvorpininad
SETOR 5197 6166 5831 6062 5804 6654 5790 5483 5156 4730 ENERGY SECTOR
ENERGETICO : : - : k : : k : :
RESIDENCIAL 365 352 354 405 431 460 464 505 518 529 RESIDENTIAL
COMERCIAL/ COMMERCIAL/
SOMERS 257 249 179 201 153 173 167 126 156 188 o
TRANSPORTES 1872 1812 1764 1810 1971 2212 2285  1.885 2168 2263  TRANSPORTATION
RODOVIARIO 1872 1812 1764 1810 1971 2212 2285  1.885 2168  2.263 HIGHWAYS
INDUSTRIAL 10970 10864 10664 10064 10222 10485 9439 8184 9887  10.381 INDUSTRIAL
CIMENTO 35 28 13 5 5 4 5 4 6 3 CEMENT
FERRO-GUSA PIG-IRON AND
FAco 1459 1177 1390 1150 1319 1330 1368 1296 1467  1.560 Ak
FERRO-LIGAS 25 23 7 0 0 3 3 3 3 3 IRON-ALLOYS
MINERAGAO E MINING/
PELOTIZACAG 720 804 747 466 473 494 352 254 207 309 PELLETIANSY
NAO-
FERROSOS E NON-FERROUS/OTHER
i 1070 1.018 673 641 666 473 461 354 643 559 e
METALURGIA
QuIMICA 2315 2208 2525 2498 2458 2753 2212 2068 2269  2.248 CHEMICAL
ALIMENTOS FOODS AND
AN 781 1016 947 947 966 1004 992 920 1006  1.003 s
TEXTIL 355 281 244 224 254 262 247 198 204 191 TEXTILES
PAPEL E 919 963 915 884 923 1101 1040 1022 1184 1178  PAPERANDPULP
CELULOSE : : : : :
CERAMICA 1538 1521 1505 1505 1507 1412 1419 1270 1583 1492 CERAMICS
OUTROS 1753 1734 1698 1745 1652 1649  1.340 794 1225 1835 OTHERS

1. Inclui ndo-aproveitada e reinjecdo./ Including non-utilized and reinjected energy.
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Grafico 2.3 — Gas Natural
Chart 2.3 — Natural Gas
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Tabela 2.4 - Carvao Vapor

Table 2.4 - Steam Coal

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUGAO 8594 7936 6354 7006 4819 4838 5410 5481 6665 6122 PRODUCTION
EXPORTACAO/
HAPORTACAO 7449 9391 9968  8.805 9611  9.898 8675 6857 9445 5735 EXPORT/IMPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 475 396 692 575 155 705 13 82 259 72 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 15569 16931 17014 15236 14585 14031 14072 12420 16369 11.929 TOTAL CONSUMPTION
TRANSFORMACAO' 8854 9684 9912 9352 7991 7137 7849 6620 9823 5411  TRANSFORMATION'
CONSUMO FINAL 6715 7247 7102 5884 6594 6894 6223 5801 6545 6517 FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGENCE 6715 7247 7102 5884 6594 6894 6223 5801 6545 6517 Pl
TRANSPORTES 0 0 0 0 0 0 0 0 0 0 TRANSPORTATION
FERROVIARIO 0 0 0 0 0 0 0 0 0 0 RAILROADS
INDUSTRIAL? 6715 7247 7102 5884 6594 6894 6223 5801 6545 6517 INDUSTRIAL ?
CIMENTO 252 230 126 107 14 124 123 27 95 281 CEMENT
EE;‘CRC?'GUSA 3172 3601 3727 3399 4016 4246  3.865  3.675 4232 3970  PIG-IRONAND STEEL
FERRO-LIGAS 0 0 0 0 0 0 0 0 0 0 IRON-ALLOYS
MINERAGAO E MINING/
PELOTIACAG 778 725 833 49 485 549 401 267 285 264 ELLETANON
NAO-FERROSOS
EOUTROS DA 1310 1373 1200 1240 1248 1089 1130 1237 1256 1ag1 MONFLRROUSOTHER
METALURGIA
QuIMIcA 336 338 351 257 305 396 290 225 277 283 CHEMICAL
ALIMENTOS FOODS AND
A 162 153 151 n7 13 109 69 56 60 81 syt
TEXTIL 0 0 0 0 0 0 0 0 0 0 TEXTILES
PAPEL E 252 239 175 171 196 23 220 210 218 233 PAPER AND PULP
CELULOSE
CERAMICA 91 17 124 84 94 125 99 101 s 123 CERAMICS
OUTROS 362 469 385 19 23 44 26 2 8 92 OTHERS
CONSUMO NAO- UNIDENTIFIED
IDENTIFICADO 0 0 0 0 0 0 0 0 0 0 CONSUMPTION

1. Geragao de energia elétrica. / Input for electricity generation.

2 Houve mudanca de critério metodolégico. A partir desta edicdo o carvao metaltrgico para uso industrial passa a ser contabilizado como carvao vapor
com poder calorifico igual a 6.000 kcal/kg. / > There was a change of methodological criterium. From this edition on, the metallurgical coal for industrial
use is now considered as steam coal with calorific value 6,000 kcal/kg.
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Tabela 2.5 — Carvao Metalurgico

Table 2.5 - Metallurgical Coal

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 0 0 0 0 0 0 0 0 0 0 PRODUCTION
IMPORTACAO 10592 10960 10304 10.698 11.595 11.088 10184 9209 10667 10007 IMPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 76 76 68  -305  -380 20 -95 65 65 61 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 10516 10.884 10372 10393 11.215 11068 10089 9274 10732 10.068 TOTAL CONSUMPTION
TRANSFORMACAO' 10516 10884 10372 10393 11215 11068 10089 9274 10732 10068  TRANSFORMATION'
CONSUMO FINAL FINAL CONSUMPTION
NA INDUSTRIA 2 0 0 0 0 0 0 0 0 0 0 ININDUSTRY?
CIMENTO 0 0 0 0 0 0 0 0 0 0 CEMENT
FERRO-GUSA 0 0 0 0 0 0 0 0 0 0 PIGIRON AND STEEL
EACO
FERRO-LIGAS 0 0 0 0 0 0 0 0 0 0 IRON-ALLOYS
MINERACAO E MINING AND
PELOTIZACAO 0 0 0 0 0 0 0 0 0 0 PELLETIZATION
NAO-FERROSOS
E OUTROS DA 0 0 0 0 0 0 0 0 0 o NONERROUS/OTHER
METALURGIA
OUTROS NAO OTHERS NOT
ESPECIFICADOS 0 0 0 0 0 0 0 0 0 0 SPECIFIED

1. Processado em coquerias. / Input for coal coke production.

2 Houve mudanca de critério metodolégico. A partir desta edicdo o carvao metallrgico para uso industrial passa a ser contabilizado como carvao vapor
com poder calorifico igual a 6.000 kcal/kg. / > There was a change of methodological criterium. From this edition on, the metallurgical coal for industrial
use is now considered as steam coal with calorific value 6,000 kcal/kg.

Tabela 2.6 - Energia Hidraulica
Table 2.6 — Hydraulic Energy

GWh
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 390.992 373439 359.743 380911 370.906 388971 397.877 396.381 362.818 427.114 PRODUCTION
CONSUMO TOTAL 390.992 373.439 359.743 380911 370.906 388971 397.877 396.381 362.818 427.114 TOTAL CONSUMPTION
TRANSFORMACAO 390.992 373439 359.743 380911 370.906 388971 397.877 396.381 362.818 427.114 TRANSFORMATION
& g PUBLIC SERVICE
GERACAOPUBLICA  368.939 351.351 338.673 359499 352.313 369.641 378450 378.637 346.816 406.653 POWER PLANTS
GERACAO DE SELF-PRODUCERS
AUTOPRODUTORES 22.053 22,088 21.070 21412 18593  19.330  19.427 17.745  16.002  20.461 POWER PLANTS
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Tabela 2.7 - Energia Edlica
Table 2.7 - Wind Energy

GWh
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
GERAGAO TOTAL' 6.578 12.210  21.626  33.489 42373 48475 55986 57.051 72.286  81.632 TOTAL GENERATION '
CONSUMO TOTAL 6.578 12.210  21.626  33.489 42373 48475 55986  57.051 72.286  81.632  TOTAL CONSUMPTION

"Para estimar dados nao informados, foi considerado o fator de capacidade médio do parque eélico nacional de 32,0% /" In order to estimate the data
not reported, it was considered 32.0% as the average capacity factor of the national windfarms.

Tabela 2.8 - Energia Solar Fotovoltaica
Table 2.8 - Photovoltaic Solar Energy

GWh
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
GERAC;\O TOTAL 4,8 16,1 58,9 85,3 831,8 34614 6.654,6 10.748,3 16.752,3 30.126,5 TOTAL
i ' i . B 34614 66546 107483 167523 30126, GENERATION
CONSUMO TOTAL
TOTAL 4,8 16,1 58,9 85,3 831,8 34614 6.654,6 10.748,3 16.752,3 30.126,5 CONSUMPTION
Tabela 2.9 - Energia Solar Térmica
Table 2.9 — Thermal Solar Energy
GWh -eq
SETORES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SECTORS
PRODUGAO 55284 62469 69730 76669 82914 88687 94557 100805 108163 116324  PRODUCTION
CONSUMOFINAL 55284 62469 69730 76669 82914 88687 94557 100805 108163 11.6324 FINAL
5284 62469 69730 76669 82914 88687 94557 100805 108163 116324  onc uimon
RESIDENCIAL 45964 51594 57283 62716 67591 72020 76475 81209 86811 93012  RESIDENTIAL
COMERCIAL 816,6 9499 1.084,5 1.213,5 1.330,7 1.442,7 1.560,0 1.684,7 1.829,2 1.990,1 COMMERCIAL
INDUSTRIAL 115,3 137,7 160,2 181,9 201,6 223,0 248,2 275,0 306,1 341,0 INDUSTRIAL
OUTRAS
INDUSTRIAS 115,3 137,7 160,2 1819 201,6 223,0 248,2 275,0 306,1 341,0 OTHERS
Tabela 2.10 — Uranio (U308)
Table 2.10 - Uranium (U,0,)
t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 2342 67,2 50,5 0,0 0,0 0,0 0,0 20,3 33,8 50,9 PRODUCTION
|MPORTACAO 59,3 284,4 213,0 411,6 513,5 504,6 3031 463,4 465,8 311,6 IMPORT
VARlACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 202,2 -179,3 -167,8 63,9 51,0 47,5 2476 -84,6 -77,6 52,7 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 495,7 172,3 95,7 475,5 564,5 552,1 550,6 399,2 422,0 415,3 TOTAL CONSUMPTION
TRANSFORMACAO‘ 495,7 172,3 95,7 475,5 564,5 552,1 550,6 399,2 422,0 415,3 TRANSFORMATION'

1. Produgao de uranio contido no UO, dos elementos combustiveis. / Input for production of uranium contained in UO,.
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Tabela 2.11 - Lenha
Table 2.11 - Firewood

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO 79960 81.364 80.887 75813 80.205 84.676 85197 85344 88.409  88.011 PRODUCTION
IMPORTAGAO 0 0 0 ] 0 0 0 0 0 0 IMPORTS
CONSUMO TOTAL 79960 81.364 80.887 75813 80.205 84.676 85197 85344 88.409  88.011 TOTAL
: : : : : : : : - : CONSUMPTION

TRANSFORMACAO ! 27.767  27.591 27126 24.203 25181 27329 27.851 28173 29.416  28.526 TRANSFORMATION'

GERACAO ELECTRICITY
i 1080 1215 1356 1217 1329 1463 1411 1464 1379 1419 aecraeny
PRODUCAO DE CHARCOAL
O ASVODE, | 26688 26376 25771 22986 23852 25865 26440 26709 28037 27106 gy
CONSUMO FINAL 52193 53773 53761 51610 55024 57348 57346 57171 58993  59.485 FINAL
: : : : : : : : : - CONSUMPTION
CONSUMO FINAL FINAL ENERGY
o 52193 53773 53761 51610 55024 57348 57.346 57171 58993 50485 AL ENEReY
RESIDENCIAL 18521 19705 20431  19.561 20923 23379 22.838 23251 24002  24.227 RESIDENTIAL
COMERCIAL 310 313 304 289 290 279 29 254 265 264 COMMERCIAL
PUBLICO 0 0 0 0 0 0 0 0 0 0 PUBLIC
. AGRICULTURE AND
AGROPECUARIO 8513 8650 9077 8446 10116  9.853 10230 10315 10186  10.059 LTUREAND.
TRANSPORTES 0 0 0 0 0 0 0 0 0 0 TRANSPORTATION
FERROVIARIO 0 0 0 0 0 0 0 0 0 0 RAILROADS
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0 WATERWAYS
INDUSTRIAL 24849 25104 23949 23314 23695 23837 24009 23350 24539 24935 INDUSTRIAL
CIMENTO 268 255 224 206 195 198 189 210 220 214 CEMENT
MINERAGAO E MINING/
PELOTIZACAO 0 0 0 0 0 0 0 0 0 0 PELLETIZATION
FERRO-LIGAS
E OUTROS DA 235 219 190 206 29 22 220 237 247 240 IRONALLOVS OTHER
METALURGIA
QuiMICA 161 157 154 139 151 149 142 150 158 159 CHEMICAL
ALIMENTOS FOODS AND
AP 7331 7258 7004 6934 7155 7224 7342 7609  7.898  8.200 prppat
TEXTIL 230 224 199 190 198 194 193 171 201 189 TEXTILES
PAPEL E 5212 5525 5911 6287 6405 6494 6459 6370 6551  6.878  PAPERANDPULP
i : ! : ; ! ! ; ! ! :
CERAMICA 8486 8571 7457 6711 6711 6632 6712 5982 6377 6210 CERAMICS
OUTROS 2925 2896 2809 2640 2662 2723 2751 2621  2.887  2.844 OTHERS

1. Produgéo de carvao vegetal e geragéo elétrica. / Input for charcoal production and electricity generation.
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Tabela 2.12 - Caldo de Cana
Table 2.10 - Sugar Cane Juice

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 185.331 192.810 209.328 183.708 179.900 243108 260.548 222.614 211197 196.838 PRODUCTION
CONSUMO TOTAL 185.331 192.810 209.328 183.708 179.900 243.108 260.548 222.614 211197  196.838 TOTAL CONSUMPTION
TRANSFORMAGAO'  185.331 192.810 209.328 183.708 179.900 243.108 260.548 222.614 211.197  196.838  TRANSFORMATION'
1. Processado nas destilarias para produgao de alcool etilico. / Input for alcohol production.
Gréfico 2.11 — Lenha
Chart 2.11 - Firewood
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Tabela 2.13 — Melaco
Table 2.13 - Molasses

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO 20.150 19.845 19.152 21.776  21.335 16.402 16.333 21.017 16.145 14.883 PRODUCTION
CONSUMO TOTAL 20.150 19.845 19.152 21.776  21.335 16.402 16.333 21.017 16.145 14.883 TOTAL CONSUMPTION
TRANSFORMAGAO 20.150 19.845 19.152 21.776  21.335 16.402 16.333 21.017 16.145 14.883  TRANSFORMATION'
1. Processado nas destilarias para produgao de alcool etilico. / Input for alcohol production.
Tabela 2.14 - Bagaco de Cana
Table 2.14 - Sugar Cane Bagasse
10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO 163.142  161.174 162.474 168.567 165.612 157.764 162.223 181.622 159.922 157.053 PRODUCTION
CONSUMO TOTAL 163.142 161174 162.474 168.567 165.612 157.764 162.223 181.622 159.922 157.053 TOTAL CONSUMPTION
TRANSFORMAGAO' 24.722 26.829 27.867 28.686 28.854 28.505 29.275 30.824 27.140 25.495 TRANSFORMATION'
CONSUMO FINAL 138.420 134.345 134.607 139.881 136.758 129.260 132.947 150.798 132.782 131.558 FINAL
} . . : ) - : : . : CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETICO 138.420 134.345 134.607 139.881 136.758 129.260 132.947 150.798 132.782 131.558 CONSUMPTION

SETOR 57.479 58.534 61.769 57.458 55.997 67.126 71.086 65.915 60.454 56.739 ENERGY SECTOR

ENERGETICO ) ) ) ) ) ) ) ) i }

INDUSTRIAL 80941 75811 72.838 82424 80761 62133  61.862 84.883 72328  74.819 INDUSTRIAL
QUIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL
ALIMENTOS FOODS AND
E BEBIDAS 80.822 75.693 72711 82.283 80.615 61.976 61.715 84.727 72.162 74.634 BEVERAGES
PAPELE
CELULOSE 19 118 128 141 146 157 147 156 167 185 PAPER AND PULP
OUTROS 0 0 0 0 0 0 0 0 0 0 OTHERS

1. Geragao de energia elétrica. / Input for electricity generation.
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Tabela 2.15 - Lixivia
Table 2.15 - Black Liquor

10°t

FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW

PRODUGAO 22681 25818 27608 29.499  31.055 33.363  31.249 33443 35372 39376 PRODUCTION

CONSUMO TOTAL 22681 25818 27608 29.499  31.055 33.363  31.249 33443 35372 39376 TOTAL

: : : - : : : - : : CONSUMPTION

TRANSFORMAGAQ ' 5276 6848 7223 7686 8461 9203 8503 9460  9.898 11302 TRANSFORMATION'

CONSUMO FINAL 17404 18970 20386  21.813 22594 24161 22747 23983 25474  28.074 FINAL

’ - : : : : : : - : CONSUMPTION

CONSUMO FINAL FINAL ENERGY

ENERGETICO 17404 18970 20386  21.813 22594 24161 22747 23983 25474 28074 CONSUMPTION

INDUSTRIAL 17.404 18970 20.386  21.813  22.594 24161 22747 23983 25474  28.074 INDUSTRIAL
PAPELE

CELULOSE 17404 18970 20386  21.813 22594 24161 22747 23983 25474  28.074 PAPER AND PULP

1. Geragao de energia elétrica. / Input for electricity generation.

Tabela 2.16 — Outras Fontes Primarias
Table 2.16 - Other Primary Sources

10° tep (toe)

FLUXO 2013 2014 2015 2006 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 5237 5833 6373 6331 6723 7659 8172 8897 9721 1711 PRODUCTION
CONSUMO TOTAL 5237 5833 6373 6331 6723 7659 8172 8897 9721 17N consummL
TRANSFORMACAO'  3.872 4647 5197 5158 5552 6477 7008 7358 8066 9981 TRANSFORMATION'
CONSUMO FINAL 1366 1186 1476 1472 1170 1183 1164 1539 1655 1730 o0 FAL
COPPLMO FINAL 1366 1186 1176 1172 1170 1183 1164 1539 1655 1730 Bidiriclg
INDUSTRIAL 1366 1186 1176 1172 1170 1183 1164 1539 1.655 1730 INDUSTRIAL
CIMENTO 368 364 330 303 286 290 278 665 749 787 CEMENT
PAPEL E 831 656 691 725 738 749 745 734 755 793 PAPERAND PULP
CELULOSE
s A 167 166 154 145 126 124 141 140 150 150 OTHERS

1. Geragao de energia elétrica e produgéao de alcool etilico. / Input for electricity generation and alcohol production.

Nota: Inclui “OUTRAS RENOVAVEIS” E “OUTRAS NAO RENOVAVEIS"/ Includes “OTHER RENEWABLES” AND “OTHER NON-RENEWABLES”.
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Tabela 2.17 - Total de Fontes Secundarias
Table 2.17 - Total of Secondary Sources

10° tep (toe)
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 194335 197020 190780 185.505 184.804 186614 190114 189.931 195469 203.246 PRODUCTION
IMPORTACAO 31350 30142 28969 20284 36272 31462 34863 28943 34.885 35180 IMPORT
EXPORTACAO 14306 -13.384 13443 -12.237 12171 14763 15340 -19754 -17.637 20478 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 42275 7908 6422 11303 -13.961 -11903 -14.388 -12721 -13.320 -14.744 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 199105 205871 199.884 191.338 194.945 191411 195249 186400 199.397 203.204 TOTAL CONSUMPTION
TRANSFORMACAO 13460 15527 13880 10.868 11541 10277 10.686  9.562 12346 9768  TRANSFORMATION
CONSUMO FINAL 185645 190.344 186.004 180470 183.404 181134 184563 176.837 187.051 193436 FINAL CONSUMPTION
CATMOEINAL 15493 15325 14425 14004 14350 13551 13943 12347 13.032 14968 | VALJIONENERCY
CHERGMOFINAL 170153 175019 171578 166376 169.045 167582 170620 164490 174019 178468 Bl
SETOR | 8115 8461 8430 7654 7760 7304 7302 7293 7270  7.067 ENERGY SECTOR
ENERGETICO
RESIDENCIAL 17667 18394 18301 18433 18555 18791 19.209 19948 19933 2087 RESIDENTIAL
COMERCIAL 7788 8356 8380 8152 8267 8307 8659 7747 8303 8934 COMMERCIAL
PUBLICO 3827 3957 4005 3989 3992 4164 4240 3955 3947 4106 PUBLIC
AGROPECUARIO 7975 8492 8638 8626 9156 9294 9460 9815 9985 9963 CRICULTUREAND
TRANSPORTES 81.375 84433 82650 80394 81155 80242 82674 77716 83279 87435  TRANSPORTATION
RODOVIARIO 75232 78204 76542 74732 75375 74212 76936 73427 78383 81948 HIGHWAYS
FERROVIARIO 1478 1472 1143 1020 1204 1317 1219 1225 1213 1224 RAILROADS
AEREO 3667 3709 3658 3347 3335 3424 3348 1924 2552 3161 AIRWAYS
HIDROVIARIO 1298 1348 1307 1194 1242 1289 1172 1140 1130 1101 WATERWAYS
INDUSTRIAL 43405 42925 41066 39128 40159 39479 39075 38017 41301 40775 INDUSTRIAL
CIMENTO 4332 4357 3952 3441 3250 3211 3301 3321 3478 3229 CEMENT
Eng‘GUSA 13.447 13299 13377 12022 12997 13314 12535 12014 13513 12789  PIGJRON AND STEEL
FERRO-LIGAS 1536 1591 1295 1621 1699 1969 1906 1952 2003 2001 IRON-ALLOYS
PMET(E?Q%\%OAS 2219 2280 2270 2056 1992 2025 1908 1780 1889  1.858 pELLETG
EOUROSDA . 5207 493 4364 439 4363 3481 3598 381 atos 303 NONFERROUSOTHER
METALURGIA
QuiMICA 4656 4380 4348 4296 4579 4171 4471 3783 4233 4131 CHEMICAL
A Eo® 3085 3055 2910 2964 3000  2.855  2.891 3144 3104  3.53 Foos D
TEXTIL 717 70 618 58 605 588 584 522 612 568 TEXTILES
PAPEL E 2186 2382 2450 2570 2542 2586 2474 2548 2695 2944  PAPERANDPULP
CELULOSE
CERAMICA 981 97 856 776 778 765 765 652 635 618 CERAMICS
OUTROS 4997 4974 4724 4M7 4354 4514 4642 4484 5037 5546 OTHERS
QUM 0 o 0 o 0 o 0 o o o e
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Grafico 2.17 - Fontes Secundarias
Chart 2.17 - Secondary Sources
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Tabela 2.18 — Derivados de Petroleo e de Gas Natural
Table 2.18 — Oil Products and Natural Gas Product

10° tep (toe)
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 108245 111566 106114 98750 94760 92451 92427 96020 97943 103.892 PRODUCTION
IMPORTACAO 23172 24449 21245 22353 28.033 25088 27761 22742 28382 29727 IMPORT
EXPORTACAO 2763 12617 12317 11257 11429 -13.879 14306 -18.657 -16.666 -18.815 EXPORT
VARIACAO DE STOCK
ESTOQUES, PERDAS 640 161 43 N4 474 507 697  -473 1148 -2.524 VARIATIONSLOSSES AND
E AJUSTES ' ADJUSTMENTS'
CONSUMOTOTAL  119.204 123237 115455 109740 110.890 104166 105185 99.632 108510 112280 TOTAL CONSUMPTION
TRANSFORMACAO 7041 8964 7604 4255 4375 4084 3812 3605 5620 3342 TRANSFORMATION
CONSUMOFINAL 112252 114.273 107851 105485 106516 100.082 101373 96027 102.890 108938  FINAL CONSUMPTION
FNALNAO. 14706 14596 13802 13508 174 1283 13232 a9 1173 atey  FNALNONANERGY
ENERGETICO
CONCUMOPNAL  g7547 90677 04049 91977 92802 87249 88141 84548 90717 94769 AL EWEReY
SETOR 4781 5103 5051 4416 4472 3890 3773 3823 3721 3816 ENERGY SECTOR
ENERGETICO
RESIDENCIAL 6525 6538 6544 6575 6608 6533 6501 6742 6524 6411 RESIDENTIAL
COMERCIAL 439 40 4 4 425 430 439 378 453 502 COMMERCIAL
PUBLICO w2 22 269 262 268 263 265 271 w3 PUBLIC
AGROPECUARIO 5635 5860 5900 5777 6183 6056 6164 6264 6299 6497 ~ ACRICUTUREAND
TRANSPORTES 67481 69121 64552 63.870 64376 60.882 61244 58088 63.877 68.005 TRANSPORTATION
RODOVIARIO 61549  63.15 58.684 58443 58.848 55125 55750 54083 59261 62788 HIGHWAYS
FERROVIARIO 968 949 903 885 952  1.043 o74 940 934 954 RAILROADS
AEREO 3667 3700 3658 3347 3335 3424 3348 1924 2552  3.61 AIRWAYS
HIDROVIARIO 1208 1348 1307 1194 1242 1289 1172 1140 1130 101 WATERWAYS
INDUSTRIAL 12412 12314 11308 10656 10470 9194 9755 8983 9571 9266 INDUSTRIAL
CIMENTO 3449 3474 358 2741 2590 2558 2636 2602 2737  2.491 CEMENT
ET@&”GUSA 134 135 94 122 13 98 88 92 108 M PIGIRON AND STEEL
FERRO-LIGAS 20 244 151 184 166 215 197 139 122 143 IRON-ALLOYS
a’g[‘gﬁ%ﬁ% 1123 1139 1088 975 848 810 803 693 717 772 MINING/PELLETIZATION
NAO-
RO 1855 1845 1792 1808 1763 1073 1195 1320 1396 1299 NOVFERROUSOTER
METALURGIA
QUIMICA 2674 2438 2388 2377 2656 2204 2648 1980 2230 2087 CHEMICAL
ALMENTOS 717 717 651 633 619 606 614 604 600 628 FOODS AND BEVERAGES
TEXTIL 82 78 58 48 45 38 37 37 P 32 TEXTILES
PAPEL E 494 502 574 606 531 510 440 497 S64 673 PAPER AND PULP
CELULOSE
CERAMICA 600 589 516 452 455 446 441 363 311 304 CERAMICS
OUTROS 1055 1063 838 709 684 637 655 648 723 725 OTHERS
Tt © o o o o o o o o o Yoo
IDENTIFICADO

1.Inclui energia ndo aproveitada. A partir de 2009 os estoques de petrdleo e seus derivados sdo dados informados (anteriormente eram estimados).
/ Includes non-utilized energy. Since 2009 the stocks data of crude oil and its byproducts are informed (they were previously estimated).
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Grafico 2.18 - Consumo Total de Derivados de Petréleo e de Gas Natural
Chart 2.18 - Total Consumption of Oil Products and Natural Gas Products

103 tep (toe)
70 -
60 -
TRANSPORTES
TRANSPORTATIONS
50 \
40 1 . .
NAO-ENERGETICO

OUTROS NON-ENERGY USE
OTHERS

30 4

20 A

10 -

N INDUSTRIAL
INDUSTRIAL

0 T T T T T T T T T L T T T T T T T T T T T T T T T T L T T T T T T T T T T T T T T T T T T T T L
o m () a o n 0 — < ~ o o O (o)) m o a o~
~ ~ ~ ~ o 0 0 (o) (o) (o) o o o o Ll — - o~
()] a a a a a ()] a a a o o o o o o o o
i - - - - - — - - - o~ ~N ~N ~N o o~ o~ o~

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 2.19 — Oleo Diesel Total'

Table 2.19 - Total Diesel Oil'

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 52118 52770 53.092 48607 44284 46628 46603 47981 49619 51636 PRODUCTION
IMPORTACAO 10024 11275 6940 8469 12955 11650 13008 11995 14437 14385 IMPORT
EXPORTACAO 1030 93 768 832  -687 1429  -600  -950  -590  -645 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 47 367 366 166 -132 200 214 154 33 -660 LOSSES AND
E AJUSTES? ADJUSTMENTS®
CONSUMO TOTAL 60.686 62742 59.630 56078 56420 57058 58796 58.871 63499 64.715 TOTAL CONSUMPTION
TRANSFORMACAO® 3814 4696 3471 1808 1556 1719 1976 1943 2285 1698  TRANSFORMATION?
CONSUMO FINAL 56872 58.047 56159 54270 54.864 55330 56820 56928 61213  63.016 FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
on 56872 58047 56159 54270 54864 55339 56.820 56928 61213 63016 ity
SETOR 869 945 972 761 672 656 660 591 602 686 ENERGY SECTOR
ENERGETICO
COMERCIAL 7 8 5 10 16 27 36 38 45 57 COMMERCIAL
PUBLICO 6 5 3 3 3 2 5 6 7 5 PUBLIC
. AGRICULTURE AND
AGROPECUARIO 6944 7202 7461 7288 7863 7865 8067 8276 8298 8468 Pyt
TRANSPORTES 47686 48372 46400 44953 45104 45570 46815 46709 50861 52244  TRANSPORTATION
RODOVIARIO 46082 46770 44.850 43444 43513 43839 45109 45091 49229  50.571 HIGHWAYS
FERROVIARIO 1202 1486 1045 1423 1217 1362 1281 1249 1237 1.251 RAILROADS
HIDROVIARIO 402 416 405 386 374 369 425 370 396 423 WATERWAYS
INDUSTRIAL 1361 1425 1318 1255 1206 1219 1237 1308 1400  1.557 INDUSTRIAL
CIMENTO 80 8s 70 65 61 65 70 77 38 52 CEMENT
Eng ~GUSA 44 2 34 30 33 32 32 35 46 44 PIG-RON AND STEEL
MINERAGAO E MINING/
PELOTIZACAG 467 500 465 454 434 47 441 450 522 555 PELLETIAS
QUIMICA 27 23 2 19 2 7 20 2 25 27 CHEMICAL
ALIMENTOS FOODS AND
APl 306 203 282 286 276 277 282 279 275 309 oS A
TEXTIL 7 5 3 2 2 1 2 1 1 0 TEXTILES
PAPEL E 161 194 204 216 217 243 226 273 307 382 PAPER AND PULP
CELULOSE
CERAMICA 29 31 28 23 20 19 2 21 25 3 CERAMICS
OUTROS 240 252 209 160 122 134 143 151 162 164 OTHERS

1. Inclui biodiesel. / Includes biodiesel.

2. A partir de 2009 os estoques de petrdleo e seus derivados sao dados informados (anteriormente eram estimados). / Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).

3. Geragao de eletricidade. / Input for electricity generation.
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Tabela 2.20 - Diesel de Petréleo'
Table 2.20- Diesel of Petroleum’

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGCAO 49201 49350 49154  44.805 39993 41278  40.679  41.549  42.853  44.870 PRODUCTION
IMPORTAGAO 10.024 11275 6940 8469 12955 11650  13.008  11.995  14.437  14.385 IMPORT
EXPORTAGAO -1.030 -936 -768 -832 -687 1429 -600 -950 -590 -645 EXPORT
VARIAGAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS -394 -338 358 -159 91 177 -196 -152 2 701 LOSSES AND
E AJUSTES' ADJUSTMENTS
CONSUMO TOTAL 57.801  59.351 55684 52.284 52171 51676  52.891 52441 56.698  58.415 TOTAL CONSUMPTION
TRANSFORMAGAO 3.672 4494 3294 1733 1490 1607  1.833 1793 2099 2199  TRANSFORMATION
CONSUMO FINAL 54130 54.857 52.390 50.551 50.680 50.069  51.058 50.648 54.599  56.216 FINAL CONSUMPTION
Eﬁg‘;gg%g““ 54130 54.857 52390 50.551 50.680 50.069  51.058 50.648 54.599  56.216 CZ’/VV%;’)’,ET’;%
SETOR 869 945 972 761 672 656 660 591 602 686 ENERGY SECTOR
ENERGETICO
COMERCIAL 6 8 5 9 15 24 32 33 40 51 COMMERCIAL
PUBLICO 5 5 3 3 2 2 5 5 6 4 PUBLIC
AGROPECUARIO 6.597 6879 6939 6778  7.252 7102 7233 7347 7.387 7.538 AGRKU‘L{’E%@?
TRANSPORTES 45360 45677 43.247  41.834 41627  41.184 42019 41510 45318  46.552 TRANSPORTATION
RODOVIARIO 43816 44143 41777 40.403 40131 39.585 40446 40031  43.821  45.015 HIGHWAYS
FERROVIARIO 1142 1119 1.065  1.044 1123 1.230 1.149 1109 1101 1113 RAILROADS
HIDROVIARIO 402 416 405 386 374 369 425 370 396 423 WATERWAYS
INDUSTRIAL 1293 1344 1.225 1167 1112 1101 1109 1162 1246 1.386 INDUSTRIAL
CIMENTO 76 80 65 61 56 59 63 69 34 46 CEMENT
ET{.‘S'GUSA 42 39 32 28 30 29 29 31 A 39 P ’G'/RO’\Q’;}:_\I’:_[L’
g’g[‘é?éié% 443 472 433 422 401 385 395 399 465 494 PELL ET’}”Z’Q’;’,\Z)GA/'
QUIMICA 26 22 20 18 20 19 18 19 22 24 CHEMICAL
é'é'é";g;?s 291 277 262 266 255 250 253 248 245 275 F &i?g fGNEg
TEXTIL 6 5 3 2 2 1 2 1 1 0 TEXTILES
PAPEL E 153 183 190 200 200 220 203 242 273 340 PAPER AND PULP
CELULOSE
CERAMICA 27 29 26 21 19 17 20 18 22 21 CERAMICS
OUTROS 228 238 195 149 131 121 128 134 144 146 OTHERS

1. N&o inclui Biodiesel/ ' Biodiesel not included.
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Tabela 2.21 - Biodiesel

Table 2.21 - Biodiesel

10°m?

FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 2917 3420 3937 3801 4291 5350 5924 6432 6766 6.766 PRODUCTION
WEOREOS s 1 w3 w1 w n e
CONSUMO TOTAL 2.885 3391 3946 3794 4250 5383 5906 6430 6.801 6300 TOTAL CONSUMPTION
TRANSFORMACAQ ' 3 202 177 76 66 12 143 150 186  -501 TRANSFORMATION'
CONSUMO FINAL? 2742 3189 3769 3719 4183 5270 5762 6280 6615 6.801 FINAL CONSUMPTION?
ESE;GU%OCQ’}AL 2742 3189 3769 3719 4183 5270 5762 6280 6615 6.801 C;L’;ﬂﬁ”i’ﬁgﬂ
COMERCIAL 0 0 0 1 1 3 4 4 5 6 COMMERCIAL
PUBLICO 0 0 0 0 0 0 1 1 1 1 PUBLIC
AGROPECUARIO 347 43 52 510 611 763 834 929 912 930 AGRICULTUREAND LIVESTOCK
TRANSPORTES * 2326 2694 3154 3120 3477 4386 4796 5200 5544 5693 TRANSPORTATION
RODOVIARIO 2266 2627 3074 3041 3382 4254 4664 5060 5408 5.555 HIGHWAYS
FERROVIARIO 60 67 80 79 95 132 132 140 136 137 RAILROADS
INDUSTRIAL 68 81 92 88 94 18 128 147 154 171 INDUSTRIAL
CIMENTO 4 5 5 5 5 6 7 9 4 6 CEMENT
FERRO-GUSA E ACO 2 2 2 2 3 3 3 4 5 5 PIG-IRON AND STEEL
Q"LNEE(F;‘;ICZ‘;% 20 22 28 33 32 34 41 46 50 57 6l MINING/PELLETIZATION
QUIMICA 1 1 1 1 2 2 2 2 3 3 CHEMICAL
ALIMENTOS E BEBIDAS 5. 17 20 20 20 27 20 31 30 34 FOODS AND BEVERAGES
TEXTIL 0 0 0 0 0 0 0 0 0 0 TEXTILES
PAPEL E CELULOSE 8 M 14 15 17 24 23 31 34 @ PAPER AND PULP
CERAMICA 1 2 2 2 2 2 2 2 3 3 CERAMICS
OUTROS 2w s omom 1315 17 18 18 OTHERS

! Geragao de eletricidade. /" Input for eletrictricity generation.

2 A partir de 2008 a mistura de biodiesel puro (B100) ao dleo diesel passou a ser obrigatéria. Entre janeiro e junho de 2008 a mistura foi de 2%, entre
julho de 2008 e junho de 2009 foi de 3% e entre julho e dezembro de 2009 foi de 4%. / * Since 2008 the blend of pure biodiesel (8100) in diesel oil has
become mandatory. Between January and June 2008 the mix was 2%, between July 2008 and June 2009 it was 3% and between July and December

2009 it was 4%.

* Admitiu-se a hipétese de que antes de 2008 todo o consumo de biodiesel foi no setor transportes. /> It was admitted that before 2008 all the biodiesel
consumption was in the transportation sector.

4.0 6leo diesel para transporte hidroviario nao contém biodiesel. / The diesel oil for waterways transportation does not contain biodiesel.
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Tabela 2.22 - Oleo Combustivel
Table 2.22 - Fuel Oil

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 15385 16226 14.826 11989 12240 11154 12236 17517 17219  18.444 PRODUCTION
IMPORTACAO 9% 399 355 65 75 319 56 39 622 m IMPORT
EXPORTACAO 8864 8474 -8069 7000 7297  -8106 -9.233 -14508 -12.787 -15.248 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 13 208 0 27 -66 24 153 34 461 657 LOSSES AND
E AJUSTES! ADJUSTMENTS
CONSUMO TOTAL 6630 7943 7111 5027 4952 3591 2906 3014 4593  2.750 TOTAL CONSUMPTION
TRANSFORMACAO? 2390 3788 3461 1420 1690  1.017 503 522 201 210 TRANSFORMATION *
CONSUMO FINAL 4240 4155 3651 3607 3262 2574 2403 2492 2581  2.540 FINAL CONSUMPTION
CONSLMO FINAL 4240 4155 3651 3607 3262 2574 2403 2492 2581  2.540 AL EERG
SETOR 386 325 253 212 185 177 130 16 141 121 ENERGY SECTOR
ENERGETICO
COMERCIAL 15 2 28 18 19 17 21 n 16 13 COMMERCIAL
PUBLICO 12 n 10 1 7 2 0 7 9 7 PUBLIC
AGROPECUARIO 30 25 14 12 14 13 10 n 9 g AGRICULTUREAND
TRANSPORTES 1000 1040 1007 906 967 1020 848 864 830 776 TRANSPORTATION
FERROVIARIO 0 0 0 0 0 0 0 0 0 0 RAILROADS
HIDROVIARIO 1000 1040 1007 906 967 1020 848 864 830 776 WATERWAYS
INDUSTRIAL 2797 2731 2339 2459 2070 1347 1393 1484 1576 1614 INDUSTRIAL
CIMENTO 18 15 9 5 5 4 7 8 8 n CEMENT
Efgg‘GUSA 2 37 2 3 3 0 2 4 3 1 PIGIRON AND STEEL
FERRO-LIGAS 64 90 9 53 17 61 7 40 44 44 IRON-ALLOYS
g‘g[‘g?é%‘é% 212 174 173 158 88 90 124 121 %6 139 PELLETG
FOUTROS DA 1200 1254 1203 1300 1256 610 732 848 943 gg1 NONFERROUSIOTHER
METALURGIA
QUIMICA 443 337 216 341 139 95 91 74 7 64 CHEMICAL
RGNS 207 185 125 91 90 77 77 64 49 59 R D
TEXTIL 48 35 20 16 16 13 9 5 5 3 TEXTILES
PAPEL E 318 381 357 384 305 265 214 231 280 326 PAPERANDPULP
CELULOSE
CERAMICA 130 106 61 50 60 56 43 44 37 34 CERAMICS
OUTROS 16 16 74 58 90 74 52 46 40 7 OTHERS
Qe o 0 o 0 o o o o o o Yo

1. A partir de 2009 os estoques de petrdleo e seus derivados sdo dados informados (anteriormente eram estimados). / Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).

2.Geragao de eletricidade. / Input for electricity generation.
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Grafico 2.22 - Oleo Combustivel

Chart 2.22 - Fuel Oil
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Tabela 2.23 — Gasolina
Table 2.23 — Gasoline
10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 28.514 30.972 27946 28.187 28.338 26.011 25.395 23.547 28.100 28.674 PRODUCTION
IMPORTACAO 2.265 2N 2935 3.810 4.489 3.238 4.888 4,942 2.755 4146 IMPORT
EXPORTAGAO -347 -365 -616 -728 -478 -1.394 -2.014 -2.369 -1.795 -546 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES,_PERDAS 1.323 710 3 193 -68 191 -365 70 =311 -810 LOSSESAN@
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 31.755 33.429 30.267 31.461 32.281 28.045 27904 26.190 28.749 31.464 TOTAL CONSUMPTION
CONSUMO FINAL 31.755 33.429 30.267 31.461 32.281 28.045 27904 26.190 28.749 31.464 FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETICO 31.755 33.429 30.267 31.461 32.281 28.045 27.904 26.190 28.749 31.464 CONSUMPTION
TRANSPORTES 31.755 33.429 30.267 31.461 32.281 28.045 27.904 26.190 28.749 31.464 TRANSPORTATION
RODOVIARIO 31.679 33.353 30.204 31.404 32.229 27.997 27.860 26.151 28.702 31.419 HIGHWAYS
AEREO 76 76 64 57 51 48 43 39 48 45 AIRWAYS

"Inclui gasolina de aviacao / Includes aviation gasoline.

2 A partir de 2009 os estoques de petréleo e seus derivados sdo dados informados (anteriormente eram estimados) / Since 2009 the stocks data of crude

oil and its products are informed (they were previously estimated).
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Grafico 2.23 - Gasolina
Chart 2.23 - Gasoline
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Tabela 2.24 — Gas Liquefeito de Petréleo — GLP

Table 2.24 - LPG

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGCAO 10351 10.085 10420  10.211 10371 10.092 9749 9913  9.610 10.025 PRODUCTION
IMPORTAGAO 3372 3726 3191 3455 3293 3487  3.555 3657 4017  3.509 IMPORT
EXPORTAGAO -90 -18 27 0 2 -1 -1 0 0 0 EXPORT
5 STOCK VARIATIONS,
\P’éggfsASA[jsgggleEs' 26 -106 -68 -135 72 175 n 108 -46 -95 LOSSES AND
ADJUSTMENTS '
CONSUMO TOTAL 13.608 13.687 13.516 13.531 13.591 13.403 13.314 13.678 13.580 13.439 TOTAL CONSUMPTION
CONSUMO FINAL 13.608 13.687 13.516  13.531 13.591 13.403 13.314 13.678 13.580 13.439 FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETICO 13.608 13.687 13.516  13.531 13.591 13.403 13.314 13.678 13.580 13.439 CONSUMPTION
SETOR ENERGETICO 128 9 48 1 43 0 0 0 0 0 ENERGY SECTOR
RESIDENCIAL 10.673 10.696 10706  10.758 10.812 10.689 10.636 11.031 10.674 10.486 RESIDENTIAL
COMERCIAL 687 724 648 649 645 645 640 555 661 729 COMMERCIAL
PUBLICO 420 421 420 423 423 424 427 426 425 429 PUBLIC
AGRICULTURE AND
AGROPECUARIO 20 4 3 30 32 35 34 38 42 44 LIVESTOCK
INDUSTRIAL 1680  1.834 1690 1670 1.635 1610 1577 1628 1778 1752 INDUSTRIAL
FERRO-GUSA E ACO 31 42 4 97 71 54 39 43 48 47 PIG-IRON AND STEEL
MINERAGAO E
PELOTIZACAO 62 46 36 68 62 58 42 51 54 53 MINING/PELLETIZATION
NAO-FERROSOS
E OUTROS DA 72 68 58 51 51 49 58 55 67 74 NON- 'ﬁg;‘ﬂf/;%r/gﬂ
METALURGIA
QUIMICA 315 355 351 303 345 331 313 304 355 326 CHEMICAL
ALIMENTOS E FOODS AND
BEBIDAS 305 361 373 394 383 390 396 407 424 408 BEVERAGES
TEXTIL 51 66 60 51 46 4 44 51 62 48 TEXTILES
PAPEL E CELULOSE 98 119 n7 12 114 114 105 15 106 14 PAPER AND PULP
CERAMICA 267 280 283 267 256 254 259 272 264 274 CERAMICS
OUTROS 479 497 371 328 306 320 321 331 398 409 OTHERS
CONSUMO NAO- UNIDENTIFIED
IDENTIFICADO 0 0 0 0 0 0 0 0 0 0 CONSUMPTION

1. A partir de 2009 os estoques de petréleo e seus derivados sao dados informados (anteriormente eram estimados). / Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).
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Tabela 2.25 - Nafta
Table 2.25 - Naphtha

10°m?

FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUCAO 5.378 5.103 4.635 3.356 3.272 4.116 4.513 6.231 4.651 5.837 PRODUCTION
IMPORTACAO 6.878 6.847 8.068 8.667 10.666 7.976 8.642 3.833 791 8.433 IMPORT
EXPORTACAO 0 0 0 0 0 0 o 77 301 -49 EXPORT
VARACRODEESTOQUES. 1y 137 a9 1m0 55 200 55 des 53 s LOSSESAND
ADJUSTMENTS'

CONSUMO TOTAL 12435 12081 12793 12173 13991 11883 13210 9820 12208 13.650  TOTAL CONSUMPTION
TRANSFORMACAO 2 3.853 3.983 3.901 3.968 4.673 3.756 4.375 3.796 4.952 4.554 TRANSFORMATION *
CONSUMO FINAL 8.582 8.098 8.891 8.205 9.318 8.127 8.835 6.025 7.255 9.097 FINAL CONSUMPTION
CoNsLMO AL 8582 8098 8891 8205 9318 8127 8835 6025 7255 9097  MALNONEMERGY
cwmoms 4 0 o o o o o o o o e
SETOR ENERGETICO 0 0 0 0 0 0 0 0 0 0 ENERGY SECTOR
INDUSTRIAL 0 0 0 0 0 0 0 0 0 0 INDUSTRIAL
FERRO-GUSA E ACO 0 0 0 0 0 0 0 0 0 0 PIGIRON AND STEEL
QuIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL

A partir de 2009 os estoques de petréleo e seus derivados sao dados informados (anteriormente eram estimados). /' Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).

2 Produgéo de gas de cidade, efluentes petroquimicos e outros energéticos de petréleo. /? Input for gasworks gas production and oil products produced

in petrochemical industry.

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 2.26 - Coque de Carvao Mineral
Table 2.26 - Coal Coke

10°ton
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOw
PRODUCAO 9393 9496 9079 9233 9837 10159 9260 8512 10066 9443 PRODUCTION
IMPORTACAO 1896  1.818 2205 1107 1538 1839 1307 1358 1671  1.568 IMPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 25 -107 se 35 51 577 92 0 371 327 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 1314 11207 11430 10305 11224 11421 10475 9940 11367 10684  TOTAL CONSUMPTION
CONSUMO FINAL 1314 11207 11430 10305 11224 11421 10475 9940 11367 10.684  FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
CoRuMoH 1314 11207 11430 10305 11224 11421 10475 9940 11367 10.684 AL ENERCY
SETOR ENERGETICO 0 0 0 0 0 0 0 0 0 0 ENERGY SECTOR
INDUSTRIAL 1314 11207 11430 10305 11224 11421 10475 9940 11367 10.684 INDUSTRIAL
CIMENTO na o2 0 7 67 68 65 2 6 29 CEMENT
FERRO-GUSAEACO 10593 10488 10784 9750 10638 10.804 9.869 9348 10725 10072  PIG-RONAND STEEL
FERRO-LIGAS 22 13 e 95 10 12 m ne 124 17 IRON-ALLOYS
MINERACAQ E MINING/
PELOTIZACAO 8> 89 87 58 o1 66 52 44 47 44 PELLETIZATION
NAO-FERROSOS
NON-FERROUS/
E OUTROS DA 400 404 356 331 349 371 379 387 465 423
METALURGIA OTHER METALLURGICAL
OUTRAS
R CeTRIAS 0 0 0 0 0 0 0 0 0 0 OTHER INDUSTRIES
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Tabela 2.27 — Querosene
Table 2.27 — Kerosene

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUGAO 5570 6091 5664 5797 6174 6382 6073 3338 4080 4863 PRODUCTION
IMPORTACAO 1784 1504 1374 956 576 897 1038 327 374 1294 IMPORT
EXPORTACAO 2,899 3049 2969 2775 2717 -3401 2968 -1381 -1.325  -2156 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS -48 9 329 49 47 250 -104 27 63 -189 LOSSES AND
E AJUSTES' ADJUSTMENTS '
CONSUMO TOTAL 4407 4453 4398 4026 4015 4127 4039 2310 3066 3812  TOTAL CONSUMPTION
CONSUMO FINAL 4407 4453 4398 4026 4015 4127 4039 2310 3066 3812  FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
NAO-ENERGETICO 10 7 3 4 2 2 3 2 2 2 CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETRO 4397 4447 4305 4023 4013 4125 4036 2308 3064  3.810 ooy
SETOR
ENERGETICO 0 0 0 0 0 0 0 0 0 0 ENERGY SECTOR
RESIDENCIAL 5 4 3 3 3 3 2 2 2 5 RESIDENTIAL
COMERCIAL E COMMERCIAL AND
PUBLICO 0 0 0 0 0 0 0 0 0 0 PUBLIC
. AGRICULTURE AND
AGROPECUARIO 0 0 0 0 ) 0 0 0 0 0 ity
TRANSPORTES 4390 4441 4391 4019 4009 4121 4033 2305 3.061  3.804 TRANSPORTATION
AEREO 4390 4441 4391 4019 4009 4121 4033 2305 3.061  3.804 AIRWAYS
INDUSTRIAL 3 2 1 2 1 1 1 1 1 1 INDUSTRIAL
CIMENTO 0 0 0 0 0 0 0 0 0 0 CEMENT
FERRO-GUSA E ACO 0 0 0 0 0 0 ) ) ) 0 PIGIRON AND STEEL
MINERACAO E
PELOTIACAG 1 1 1 1 1 1 1 1 1 1 MINING/PELLETIZATION
QuIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL
ALIMENTOS FOODS AND
E BEBIDAS 0 0 0 0 0 0 0 0 0 0 BEVERAGES
TEXTIL 0 0 0 0 0 0 0 0 0 0 TEXTILES
PAPEL E CELULOSE 0 0 0 0 0 0 0 0 ) 0 PAPER AND PULP
CERAMICA 0 0 0 0 0 0 0 0 0 0 CERAMICS
OUTROS 2 1 0 0 0 0 0 0 0 0 OTHERS

A partir de 2009 os estoques de petréleo e seus derivados sao dados informados (anteriormente eram estimados). /' Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 2.28 — Gas de Cidade
Table 2.28 - Gasworks Gas

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 0 0 0 0 0 0 0 0 0 0 PRODUCTION
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 0 0 0 0 0 0 0 0 0 0 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 0 0 0 0 0 0 0 0 0 0 TOTAL CONSUMPTION
FINAL
CONSUMO FINAL 0 0 0 0 0 0 0 0 0 0 CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETICO 0 0 0 0 0 0 0 0 0 0 CONSUMPTION
SETOR
PR TICO 0 0 0 0 0 0 0 0 0 0 ENERGY SECTOR
RESIDENCIAL 0 0 0 0 0 0 0 0 0 0 RESIDENTIAL
COMERCIAL 0 0 0 0 0 0 0 0 0 0 COMMERCIAL
PUBLICO 0 0 0 0 0 0 0 0 0 0 PUBLIC
INDUSTRIAL 0 0 0 0 0 0 0 0 0 0 INDUSTRIAL
FERRO-GUSA 0 0 0 0 0 0 0 0 0 0 PIG-RON AND STEEL
EACO
NAO-FERROSOS
E OUTROS DA 0 0 0 0 0 0 0 0 0 o NON-PERROUS/OTHER
METALURGIA
QUIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL
ALIMENTOS FOODS AND
EBEBIDAS 0 0 0 0 0 0 0 0 0 0 BEVERAGES
TEXTIL 0 0 0 0 0 0 0 0 0 0 TEXTILES
PAPELE
s 0 0 0 0 0 0 0 0 0 0 PAPERANDPULP
CERAMICA 0 0 0 0 0 0 0 0 0 0 CERAMICS
OUTROS 0 0 0 0 0 0 0 0 0 0 OTHERS
. .
Tabela 2.29 - Gas de Coqueria
Table 2.29 - Coke Gas
10°m’
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 3915 3960 3802  3.650 4131 4266  3.889 3575 4227  3.966 PRODUCTION
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS -96 54 23 2 0 78 25 59 44 4 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 3819 4014 3679 3675 4132 4188  3.864 3634 4272 3969 TOTAL CONSUMPTION
TRANSFORMACAO' 592 788 571 606 867 819 793 759 893 813 TRANSFORMATION'
CONSUMO FINAL 3226 3226 3108 3069 3265 3370 3072  2.875 3378  3.57 FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
o H 3226 3226 3108 3069 3265 3370 3072 2875 3378  3.57 Bidvorgiindd
SETOR
ENERGETICO 436 436 438 479 470 485 442 407 481 401 ENERGY SECTOR
INDUSTRIAL 2791 2790 2670 2590 2795  2.885 2629 2468  2.897 2755 INDUSTRIAL
FERRO-GUSA PIG-IRON AND
FAO 2791 2790 2670 2590 2795  2.885 2629 2468  2.897 2755 A

1. Geragao de energia elétrica. / Input for electricity generation.
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Tabela 2.30 - Eletricidade
Table 2.30 - Electricity

GWh
FLUXO 2013 2014 2015 2016 20177 2018 2019 2020 2021 2022 FLOW
PRODUGAO 577.707 596.256 586.647 584.388 595574 607.203 633.032 628.764 656109 677173 PRODUCTION
CENTRAIS
ELETRICAS DE 484673 496510 484.922 480361 491148 500231 523943 514.800 542141 551.554 ’;‘gfv’g?f,ii‘,/\’%
SERVICO PUBLICO
AUTOPRODUTORES ~ 93.034  99.746 101725 104.028 104427 106972 109.089 113.963 113968 125.619 SELF PRODUCERS
IMPORTACAO 40334 33778 34642 41313 36511 34980 25156 25113 23147  17.887 IMPORT
EXPORTACAO 0 3 219 -518 -156 - 199 -395 44 -4979 EXPORT
PERDAS 94995 91759 -90.901 -98317 -97619 -97.973 -105912 -105.780 -106.374 -103.995 LOSSES
CONSUMO TOTAL 523.046 538.273 530.168 526.867 534310 544.209 552077 547701 572.838 586.086 TOTAL CONSUMPTION
CONSUMO FINAL 523.046 538.273 530.168 526.867 534310 544.209 552077 547701 572838 586.086 FINAL CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETICO 523.046 538.273 530.168 526.867 534310 544209 552.077 547.701 572.838 586.086 CONSUMPTION
SETOR
ENERGETICO 36.591 36.874 37207 35262 35889 37270 38.822 38322 38860 35799 ENERGY SECTOR
RESIDENCIAL 124.896 132.302 131198 132.895 134.440 137.810 143053 148.845 151130 155.599 RESIDENTIAL
COMERCIAL 84397 90640 91444 88906 90198 90.618 94641 84788 90337  97.109 COMMERCIAL
PUBLICO 41332 42.851 43443 43342 43308 45369 46.215 42831 42711 44567 PUBLIC
AGROPECUARIO 23786 26581 26790 28242 28736 30414 30434 32525 34266 32288  CRICULTUREAND
LIVESTOCK
TRANSPORTES 1884 1979 2055 2007 2055 1968 1629 2014 2000  1.981 TRANSPORTATION
FERROVIARIO 1884 1979 2055 2007 2055 1968 1629 2014 2000 1981 RAILROADS
INDUSTRIAL 210159 207.046 198.031 196.213 199.684 200760 197.284 198.377 213.535 218.743 INDUSTRIAL
CIMENTO 7826 7920 7111 6372 6005 5887 6080 6763 7290  7.098 CEMENT
EngGUSA 19671 19441 18714 17264 18935 19.225 17705 16937 19186 18124  PIG-IRON AND STEEL
FERRO-LIGAS 7508 7908 6826 9045 9381 10135  9.887 10284 10122  10.278 IRON-ALLOYS
MINERAGAO E MINING/
PELOTIZACAG 11.842 12202 12742 11.821 12497 13215 12006 11825 12724  11.767 PELLETIZATION
NAO-FERROSOS
E OUTROS DA 36107 32553 26929 27012 27292 24875 24764 25683 27629 27165 NON-FERROUS/OTHER
METALLURGICAL
METALURGIA
QUIMICA 22817 22361 22.562 22102 22152 22.660 20994 20756  23.056  23.532 CHEMICAL
ALIMENTOS FOODS AND
EBEBIDAS 27400 27035 26081 26913 27483 25904 26206 29.245 28.834  29.078 BEVERAGES
TEXTIL 7384 7236 6512 6250 6514 6392 6361 5635 6620  6.229 TEXTILES
E’éfﬁthE 19594 20711 21684 22699 23.234 23926 23434 23.566 24464  26.050 PAPER AND PULP
CERAMICA 4422 4378 3940 3743 3743 3699 3743 3336 3733 3635 CERAMICS
OUTROS 45588 45212 44928 42802 42448 44.842 46105 44348 49.879 55787 OTHERS
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Tabela 2.31 - Carvao Vegetal

Table 2.31 — Charcoal

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 6788 6746 6591 5879 6101 6616 6763 6831 7171 6933 PRODUCTION
IMPORTACAO 0 0 0 0 0 0 0 0 0 0 IMPORT
EXPORTACAO 0 0 0 0 0 0 0 0 0 0 EXPORT
VARIACOES DE STOCK VARIATIONS,
ESTOQUES, PERDAS 78 -100 97 87 -90 98 100 101 106  -102 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 6609 6647 6494 5792 6011 6518 6663 6730 7065  6.831 TOTAL CONSUMPTION
CONSUMO FINAL 6609 6647 6494 5792 6011 6518 6663 6730 7065  6.831 FINALCONSUMPTION
CONSUMO FINAL FINAL ENERGY
Nt 6609 6647 6494 5792 6011 6518 6663 6730 7065  6.831 e
RESIDENCIAL 622 740 734 664 595 629 628 628 639 611 RESIDENTIAL
COMERCIAL 140 141 137 130 131 126 121 s 119 119 COMMERCIAL
PUBLICO 0 0 0 0 0 0 0 0 0 0 PUBLIC
. AGRICULTURE AND
AGROPECUARIO 12 13 13 12 14 14 14 14 14 14 LTURE AND
INDUSTRIAL 5835 5753 5611 4986 5270 5749 5900 5974 6293  6.086 INDUSTRIAL
CIMENTO 198 188 169 154 145 147 141 157 164 160 CEMENT
EE;‘(?S ~GUSA 4677 4585 4625 3854 4058 4293 4489 4448 4664 4482 PIG-RONAND STEEL
FERRO-LIGAS 893 on 753 919 1005 1247 1210 1309 1400 1382 IRON-ALLOYS
MINERACAO E MINING/
PELOTIZACAO 0 0 0 0 0 0 0 0 0 0 PELLETIZATION
NAO-FERROSOS
E OUTROS DA 17 2 16 16 17 18 17 16 17 16 NONAERROUS/OTHER
METALURGIA
QUIMICA 29 28 28 2% 2 26 25 2 27 27 CHEMICAL
TEXTIL 0 0 0 0 0 0 0 0 0 0 TEXTILES
CERAMICA 0 0 0 0 0 0 0 0 0 0 CERAMICS
OUTROS 20 20 19 18 18 19 19 18 20 19 OTHERS
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Tabela 2.32 - Alcool Etilico Total’
Table 2.32 - Total Ethyl Alcohol’

10°m?

FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO 27.608 28.526 30.249 28.276 27.694 33198 35156 32.599 29.898 32.485 PRODUCTION
IMPORTAGCAO 132 984 828 835 1.826 1.775 1.437 958 432 929 IMPORT
EXPORTAQAO -2940 -1.469 -2721 -1.789 -1.380 -1.682 -1.933 -2.026 -1.868 -2.358 EXPORT
VARIAGAO DE ESTOQUES, STOCK VARIATIONS, LOSSES AND
PERDAS E AJUSTES -629 -1.898  1.750 249 -581 -1.857 255 -470  1.502 204 ADJUSTMENTS
CONSUMO TOTAL 24171 26.142 30.705 27.572 27.559 31.434 34915 31.061 29.964 30.430 TOTAL CONSUMPTION
CONSUMO FINAL 24171 26.142 30.705 27.572 27.559 31.434 34915 31.061 29.964 30.430 FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
NAO-ENERGETICO 1.294 1132 952 860 956 1079 1.097 1430 1.368 1.268 CONSUMPTION
ESE;&JE’\?'PCE)INAL 22.877 25.010 29.754 26.711 26.603 30.355 33.817 29.630 28.595 29.161 FINAL ENERGY CONSUMPTION
AGROPECUARIO 2 21 22 25 17 17 17 17 18 17 19 AGRICULTURE AND LIVESTOCK?
TRANSPORTES 22.856 24988 29.729 26.694 26.586 30.338 33.800 29.613 28.578 29.142 TRANSPORTATION
RODOVIARIO 22.856 24.988 29.729 26.694 26.586 30.338 33.800 29.613 28.578 29.142 HIGHWAYS

" Inclui metanol/ methanol included.

2 Utilizado como combustivel em pequenas aeronaves agricolas, para a atividade de fertilizacdo./ ' Used as fuel in small agricultural aircraft, for the

activity of fertilization.

Tabela 2.33 - Alcool Anidro
Table 2.33 — Anhydrous Alcohol

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUGAO 12005 12230 11.565 11727 11.695 9505 10.608 10412 11553 13.233 PRODUCTION
IMPORTACAO 35 400 408 357 1825 1737 1437 958 432 99 IMPORT
EXPORTACAO 1826 717 1074 952 -1.024 -1.067 -1316 -1224  -605 -1.361 EXPORT
VARIACAO DE ESTOQUES, STOCK VARIATIOPNS, LOSSES AND
o D ook 264 667 224 131 280 285 10 163  -199 334 e
CONSUMO TOTAL 9951 11245 11122 11264 12217 10461 10739 9983 11181 12305 TOTAL CONSUMPTION
CONSUMO FINAL 9951 11245 11122 11264 12217 10461 10739 9983 11181 12305 FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
ot 265 220 182 164 145 247 186 204 145 107 A
CONSUMO FINAL 9686 11.016 10940 11100 12.072 10.214 10.554 9778 11.037 12198  FINAL ENERGY CONSUMPTION
ENERGETICO
TRANSPORTES 9686 11.016 10940 11100 12.072 10.214 10554 9778 11.037 12.198 TRANSPORTATION
RODOVIARIO 9686 11016 10940 11100 12.072 10.214 10.554 9778 11.037 12.198 HIGHWAYS
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Tabela 2.34 - Alcool Hidratado
Table 2.34 — Hydrated Alcohol

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUC;\O 15.603 16.296 18.685 16.549 15999 23.693 24.548 22.187 18.345 19.252 PRODUCTION
IMPORTACAO 97 584 420 478 0 38 0 0 0 0 IMPORT
EXPORTACAO -1.14 =752 -1.047 -837 -356 -615 -617 -802  -1.262 -996 EXPORT

\;QSBAACSASA?LEJSE'?ggQUES' -366  -1.231 1.526 18 -301  -2.142 244 -308  1.700 <131 STOcK f}\ﬁ?jg@?#/gg/ﬁi_g
CONSUMO TOTAL 14.220 14.897 19.584 16.308 15.342 20973 24.175 21.078 18782 18.125 TOTAL CONSUMPTION
CONSUMO FINAL 14.220 14.897 19.584 16.308 15.342 20973 24.175 21.078 18.782 18.125 FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY

NAO-ENERGETICO 1.029 903 770 697 810 833 m 1226 1.224 1161 CONSUMPTION

CONSUMO FINAL 13191 13994 18814 15611 14.531 20141 23264 19852 17559 16.964 FINAL ENERGY

ENERGETICO CONSUMPTION
fRln 1 AGRICULTURE AND
AGROPECUARIO 21 22 25 17 17 17 17 18 17 19 LIVESTOCK
TRANSPORTES 13170 13972 18789 15594 14514 20.124 23.247 19.834 17541 16.945 TRANSPORTATION
RODOVIARIO 13170 13972 18.789 15.594 14514 20.124 23.247 19.834 17.541 16.945 HIGHWAYS

! Utilizado como combustivel em pequenas aeronaves agricolas, para a atividade de fertilizagdo. / ' Used as fuel in small agricultural aircraft, for the
activity of fertilization.
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Tabela 2.35 — Outras Secundarias de Petrdleo

Table 2.35 - Other QOil Secondaries

10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLow
PRODUCAO 13140 13315 13515 13014 13452 11411 11717 11007 10.385 9625 PRODUCTION
IMPORTACAO 3429 3445 2701 1845 1998  2.527 2454 2365 3332 3381 IMPORT
EXPORTACAO 405 442 -443  -467 665  -636  -670  -651 967  -943 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS a7 207 264 358 314 18 a3 38 297 113 LOSSES AND
E AJUSTES ' ADJUSTMENTS !
CONSUMO TOTAL 15994 16111 15509 14.034 14471 13140 13371 12362 12453 11950 TOTAL CONSUMPTION
TRANSFORMACAO 1174 959 969 828 837 870 1065 913 883 808 TRANSFORMATION
CONSUMO FINAL 14820 15052 14540 13206 13635 12270 12305 11449  11.570  11.143 FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
NAO-ENERGETICO 520 461 409 478 424 424 0 0 0 0 CONSUMPTION
CONSUMO FINAL FINAL ENERGY
o H 14300 14690 14131 12729 13211 11846 12305 11449 11570 11143 Bl
SETOR 5516 6111 6067 5471 5673 4854 4737 4923 4718 4783 ENERGY SECTOR
ENERGETICO : : : k : : : : : :
COMERCIAL COMMERCIAL
E PUBLICO 0 0 0 0 0 0 0 0 0 0 AND PUBLIC
TRANSPORTE 0 0 0 0 0 0 0 0 0 0 TRANSPORTATION
INDUSTRIAL 8784 8579 8064 7257 7538 6992 7568 6526 6852 6360 INDUSTRIAL
CIMENTO 3858 3878 353 3070 2903  2.863 2946 2898  3.090 2795 CEMENT
MINERACAO/ MINING/
PELOTIZACAO 582 625 613 486 443 216 371 238 26 209 PELLETIATY
NAO-FERROSOS
E OUTROS DA 751 684 587 601 598 516 514 54 506 ass NONFERROUSIOTHER
METALURGIA
QUIMICA 2376 2190 2264 2153 2652 2288 2783 2071 2263 2159 CHEMICAL
OUTROS 1217 1203 1065 948 942 909 954 776 767 743 OTHERS
CONSUMO UNIDENTIFIED
NAO- 0 0 0 0 0 0 0 0 0 0 vy
IDENTIFICADO

A partir de 2009 os estoques de petréleo e seus derivados sao dados informados (anteriormente eram estimados). /' Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).
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Tabela 2.36 — Alcatréao

Table 2.36 — Tar

10°t
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO 255 290 277 274 296 306 279 256 303 286 PRODUCTION
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 0 0 0 0 0 0 0 0 0 2 LOSSES AND
E AJUSTES ADJUSTMENTS
CONSUMO TOTAL 255 290 277 274 296 306 279 256 303 284 TOTAL CONSUMPTION
TRANSFORMAGAO ' 10 12 9 10 9 10 9 9 12 9 TRANSFORMATION'
CONSUMO FINAL 245 278 267 264 286 296 269 247 201 275 FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
NAG-ENERGETICO 141 171 157 168 180 189 172 156 184 175 CONSUMPTION
CONSUMO FINAL FINAL ENERGY
ENERGETICO 104 108 m % 106 106 97 91 107 100 CONSUMPTION
SETOR
ENERGETICO 0 0 0 0 0 0 0 0 0 0 ENERGY SECTOR
INDUSTRIAL 104 108 m % 106 106 97 91 107 100 INDUSTRIAL
CIMENTO 0 0 0 0 0 0 0 0 0 0 CEMENT
FERRO-GUSA PIG-IRON AND
EACO 104 108 m % 106 106 97 91 107 100 STEEL
" Geragao de eletricidade. /" Input for electricity generation.
~ L .
Tabela 2.37 — Produtos Nao Energéticos de Petréleo
Table 2.37 - Non-Energy Oil Products
10°m?
FLUXO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 FLOW
PRODUGAO 8108 8752 6987 7200 693 6857 6880 7104 6491  7.315 PRODUCTION
IMPORTAGAO 1240 1369 1418 1268 1398 1510  1.381 1500 2052  1.830 IMPORT
EXPORTAGAO -394 -621 758 730 847 -600 -477 470 -465 345 EXPORT
VARIAGAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS 2 8 33 154 5 -07 46 34 125 331 LOSSES AND
E AJUSTES' ADJUSTMENTS '
CONSUMO TOTAL 8952 9508 7681 7891 7482 7669  7.829 8100 7954  8.469 TOTAL CONSUMPTION
TRANSFORMAGAO 2 " 286 134 4121 193 333 278 228 283 225 TRANSFORMATION *
CONSUMO FINAL 8941 9222 7816 8013 7289 7336 7552 7872 7671  8.244 FINAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
NAO-ENERCETICO 8941 9222 7816 8013 7289 7336 7552  7.872 7671  8.244 CONSUMPTION

A partir de 2009 os estoques de petréleo e seus derivados sao dados informados (anteriormente eram estimados). / ' Since 2009 the stocks data of
crude oil and its products are informed (they were previously estimated).

2 Produgéo de efluentes petroquimicos. / > Input for oil products produced in petrochemical industry.

EMPRESA DE PESQUISA ENERGETICA - EPE




Consumo de Energia por Setor
Energy Consumption by Sector



BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 3.1.a — Setor Energético
Table 3.1.a - Energy Sector

10% tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 4722 5613 5325 5528 5297 6060 5277 4986 4718 4345 NATURAL GAS
BAGAGO DE CANA 12241 12466 13155 12237 11926 14296 15139 14038 12.875 12.084 SUGAR CANE BAGASSE
OLEO DIESEL 737 801 824 645 570 557 560 502 510 582 DIESEL OIL
BIODIESEL 0 0 0 0 0 0 0 0 0 0 BIODIESEL
OLEO COMBUSTIVEL 370 31 242 203 177 169 124 11 135 116 FUEL OIL
GAS LIQUEFEITO
vl 78 5 29 1 26 0 0 0 0 0 LIQUEFIED PETROLEUM GAS
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS DE COQUERIA 187 187 188 206 202 209 190 175 207 172 COKE OVEN GAS
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
COQUE DE CARVAO
MINERAL / ALCATRAO/ 0 0 0 0 0 0 0 0 0 o  COALCOKE/TAR/STEAM
CARVAO VAPOR
ELETRICIDADE 3147 3171 3200 3.033 3.086 3205 3339 3296 3342 3.079 ELECTRICITY
QUIRASSECUNDARIASDE 3506 3085 3956 3567 3698 3165 3089 3210 3076 3118 OTHER OIL PRODUCTS
TOTAL 25079 26540 26919 25419 24983 27.660 27718 26317 24.863 23.496 TOTAL
Tabela 3.1.b - Setor Energético
Table 3.1.b - Energy Sector
%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 188 21,1 198 217 212 219 190 189 190 185 NATURAL GAS
BAGACO DE CANA 488 470 489 481 477 517 546 533 518 514 SUGAR CANE BAGASSE
OLEO DIESEL 29 30 31 25 23 20 20 19 20 25 DIESEL OIL
OLEO COMBUSTIVEL 15 12 09 0,8 0,7 0,6 04 04 0,5 0,5 FUEL OIL
GAS DE COQUERIA o7 07 07 08 08 08 07 07 08 07 COKE OVEN GAS
ELETRICIDADE 25 M9 M9 M9 124 M6 120 125 134 13 ELECTRICITY
OUTRAS SECUNDARIAS DE
DETROLEG 143 150 147 140 148 14 11 122 124 133 OTHER OIL PRODUCTS
OUTRAS 03 00 01 00 01 00 00 00 00 00 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000  100,0 TOTAL
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Gréfico 3.1 - Participacao no Consumo do Setor Energético
Chart 3.1 - Participation in the Energy Sector Consumption
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Tabela 3.2.a - Setor Comercial
Table 3.2.a — Commercial Sector
10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 181 179 14 134 92 13 119 90 116 143 NATURAL GAS
LENHA 96 97 94 90 90 87 83 79 82 82 FIREWOOD
OLEO DIESEL 5 6 4 8 13 20 27 28 34 43 DIESEL OIL
BIODIESEL 0 0 0 1 1 2 3 3 4 4 BIODIESEL
OLEO COMBUSTIVEL 14 21 27 17 18 16 20 10 16 12 FUEL OIL
GAS LIQUEFEITO
DE PETROLEO 420 442 396 396 394 394 391 339 404 446 LIQUEFIED PETROLEUM GAS
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 7.258 7.795 7.864 7.646 7.757 7.793 8.139 7.292 7.769 8.351 ELECTRICITY
CARVAO VEGETAL 90 91 88 84 84 81 78 74 77 77 CHARCOAL
SOLAR TERMICA 70 82 93 104 14 124 134 145 157 171 THERMAL SOLAR
OUTROS DERIVADOS DE
PETROLEO 0 0 0 0 0 0 0 0 0 0 OTHER OIL PRODUCTS
TOTAL 8.135 8714  8.681 8.480 8.564 8.630 8.996 8.061 8.659 9.330 TOTAL
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Tabela 3.2.b — Setor Comercial
Table 3.2.b - Commercial Sector

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 22 2 1316 1”1 13013 1" 1315 NATURAL GAS
LENHA 12 1" 1”1 11 1 0 09 10 09 09 FIREWOOD
OLEO COMBUSTIVEL 02 0.2 03 0,2 0,2 02 0.2 0,1 0,2 01 FUEL OIL
SSTSRLC')(LISOEFE'TO DE 52 51 46 47 46 46 43 42 47 48 LIQUEFIED PETROLEUM GAS
ELETRICIDADE 892 895 906 902 90,6 903 905 905 897 895 ELECTRICITY
OUTRAS 20 2 21 23 25 26 27 3 3,1 32 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 100,0 TOTAL

Tabela 3.3.a - Setor Publico

Table 3.3.a - Public Sector

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 45 40 43 43 43 40 28 2 2 2 NATURAL GAS
LENHA 0 0 0 0 0 0 0 0 0 0 FIREWOOD
OLEO DIESEL 5 4 2 2 2 2 4 4 5 4 DIESEL OIL
BIODIESEL 0 0 0 0 0 0 0 1 1 0 BIODIESEL

OLEO COMBUSTIVEL 1 1 9 1 7 2 0 7 8 7 FUEL OIL

géiE“T%ELEEC;TO 257 257 257 258 259 259 261 260 260 262 LIQUEFIED PETROLEUM GAS

QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE

GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS

ELETRICIDADE 3555 3685 3736 3727 3725 3902 3974 3683 3673 3833 ELECTRICITY

CARVAO VEGETAL 0 0 0 0 0 0 0 0 0 0 CHARCOAL

SEUTEXSEgER'VADOS DE 0 0 0 0 0 0 0 0 0 0 OTHER OIL PRODUCTS
TOTAL 3872 3997 4048 4032 4035 4204 4268 3976 3968 4128 TOTAL
Tabela 3.3.b - Setor Publico
Table 3.3.b - Public Sector

%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
OLEO DIESEL 01 01 0 0, o1 00 0] 0 0, 01 DIESEL OIL

OLEO COMBUSTIVEL 03 03 0,2 0,0 0,2 0,0 0,0 0,2 0,2 0,2 FUEL OIL

ELETRICIDADE o8 922 923 924 923 928 931 927 926 928 ELECTRICITY

OUTRAS 78 74 74 75 75 71 68 71 71 69 OTHERS

TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 100,0 TOTAL
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Tabela 3.4.a — Setor Residencial
Table 3.4.a — Residential Sector

10° tep (toe)

FONTES

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 321 310 312 357 379 405 408 444 456 466 NATURAL GAS
LENHA 5.741 6.109 6.334 6.064 6.486 7.247 7.080 7.208 744 7.510 FIREWOOD
géiE“T%f_EEO'TO 6521 6535 6541 6573 6606 6531 6499 6740 6522 6407 LIQUEFIED PETROLEUM GAS
QUEROSENE 4 3 3 2 2 2 2 2 2 4 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 10.741 11.378 11.283 11429 11.562 11.852 12303 12.801 12.997 13.381 ELECTRICITY
CARVAO VEGETAL 402 478 474 429 385 406 405 405 413 395 CHARCOAL
SOLARTERMICA 395 444 493 539 581 619 658 698 747 800 THERMAL SOLAR
TOTAL 24125 25256 25438 25393 26001 27063 27354 28.298 28.577 28.963 TOTAL
Tabela 3.4.b — Setor Residencial
Table 3.4.b - Residential Sector
%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 13 1,2 1,2 14 1,5 15 1,5 1,6 1,6 1,6 NATURAL GAS
LENHA 23,8 24,2 249 23,9 249 26,8 259 25,5 26,0 259 FIREWOOD
géiE“T%ELFEEO'TO 270 259 257 259 254 241 238 238 228 221 LIQUEFIED PETROLEUM GAS
QUEROSENE 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 KEROSENE
GAS CANALIZADO 00 00 00 00 00 00 00 00 00 00 GASWORKS GAS
ELETRICIDADE 44,5 45,0 44,4 45,0 44,5 43,8 45,0 45,2 45,5 46,2 ELECTRICITY
CARVAO VEGETAL Vo190 19 17 s 15 15 14 14 14 CHARCOAL
SOLARTERMICA w618 19 21 22 23 24 25 26 28 THERMAL SOLAR
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 TOTAL
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Gréfico 3.4 — Consumo Final no Setor Residencial
Chart 3.4 — Residential Sector Energy Consumption
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Tabela 3.5.a - Setor Agropecudrio
Table 3.5.a — Agriculture and Livestock Sector
10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
LENHA 2639  2.682 2.814 2,618 3.136 3.054 317 3.198 3.158 3.118 FIREWOOD
OLEO DIESEL 5.594 5.833 5.884 5.748 6.150 6.023 6.134  6.230 6.264  6.463 DIESEL OIL
BIODIESEL 275 327 414 404 484 604 661 735 722 671 BIODIESEL
OLEO COMBUSTIVEL 29 24 14 1 13 13 10 10 9 8 FUEL OIL
GAS LIQUEFEITO
DE PETROLEO 12 2 2 18 20 21 21 23 26 27 LIQUEFIED PETROLEUM GAS
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
ELETRICIDADE 2.046 2.286 2.304 2.429 2.471 2.616 2.617 2.797 2.947 2.777 ELECTRICITY
CARVAO VEGETAL 8 8 8 8 9 9 9 9 9 9 CHARCOAL
ALCOOL HIDRATADO' 1 n 13 9 9 9 9 9 9 10 HYDRATED ALCOHOL '
TOTAL 10.614 11174 11452 11.244 12.292 12.348 12.631 13.012  13.143  13.082 TOTAL

1 Utilizado como combustivel em avides agricolas, para fertilizacao. / Used as fuel in agricultural airplanes, for fertilization.
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Tabela 3.5.b — Setor Agropecudrio
Table 3.5.b - Agriculture and Livestock Sector

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
LENHA 24,9 24,0 24,6 233 25,5 24,7 251 24,6 24,0 23,8 FIREWOOD
OLEO DIESEL 52,7 52,2 51,4 511 50,0 48,8 48,6 479 47,7 49,4 DIESEL OIL
ELETRICIDADE 19,3 20,5 20,1 21,6 20,1 21,2 20,7 21,5 224 21,2 ELECTRICITY
OUTRAS 32 33 39 4,0 44 53 56 6,0 59 55 OTHERS
TOTAL 1000 100,0 100,0 1000 100,0 100,0 1000 100,0 100,0 100,0 TOTAL

Gréfico 3.5 - Estrutura do Consumo no Setor Agropecuario
Chart 3.5 - Agriculture and Livestock Sector Energy Consumption
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Tabela 3.6.a - Setor Transportes
Table 3.6.a — Transportation Sector

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 1.647 1.594 1.553 1.593 1.734 1.946 2.010 1.659 1.908 1.991 NATURAL GAS
CARVAO VAPOR 0 0 0 0 0 0 0 0 0 0 STEAM COAL
LENHA 0 0 0 0 0 0 0 0 0 0 FIREWOOD
OLEO DIESEL 38.465 38.735 36.673 35475 35300 34924 35632 35.200 38430 39.909 DIESEL OIL
BIODIESEL 1.842 2134 2.498 2471 2.754 3.474 3.799 4.118 4.391 4104 BIODIESEL
OLEO COMBUSTIVEL 957 996 964 867 925 976 812 827 795 743 FUEL OIL
GASOLINA AUTOMOTIVA 24393 25.682 23.257 24181 24.816 21.558 21.453 20.136 22.100 24.192 GASOLINE
GASOLINA DE AVIAGAO 58 58 49 44 39 37 33 30 36 35 AVIATION GASOLINE
QUEROSENE 3.608  3.651 3.609 3.303 3.296 3.387 3.315 1.895  2.516 3.127 KEROSENE
ELETRICIDADE 162 170 177 173 177 169 140 173 172 170 ELECTRICITY
ALCOOLETILICO 11.889 13.008 15.424 13.880 13.848 15.718 17492 15.337 14.840 15.155 ETHYL ALCOHOL
ﬁhfgr% EriLico 5172 5882 5842 5928 6.446 5454 5636 5222 5894 6.514 ANHYDROUS ALCOHOL
ﬁll‘lggg.l;_\gguco 6.717 7126 9.582 7.953 7402 10.263 11.856 10.116  8.946  8.642 HYDRATED ALCOHOL
SELJI.L%\&(S)ECUNDARIAS DE 0 0 0 0 0 0 0 0 0 0  OTHER OIL SECUNDARIES
TOTAL 83.022 86.027 84.203 81.987 82.890 82189 84.685 79.375 85.187 89.426 TOTAL
Tabela 3.6.b — Setor Transportes
Table 3.6.b - Transportation Sector
%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
OLEO DIESEL 46,3 45,0 43,6 43,3 42,6 42,5 42,1 44,3 45,1 44,6 DIESEL OIL
BIODIESEL 22 2,5 30 3,0 33 4,2 4,5 52 52 4,6 BIODIESEL
OLEO COMBUSTIVEL 12 12 11 11 11 12 1,0 1,0 09 0,8 FUEL OIL
GASOLINA AUTOMOTIVA 29,4 29,9 27,6 29,5 29,9 26,2 253 25,4 259 271 GASOLINE
QUEROSENE 4,3 4,2 4,3 4,0 4,0 41 39 2,4 3,0 3,5 KEROSENE
ALCOOLETILICO 14,3 151 18,3 16,9 16,7 191 20,7 19,3 174 16,9 ETHYL ALCOHOL
OUTRAS 2,2 2,1 2,1 2,2 2,4 2,6 2,6 2,3 2,5 25 OTHERS
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
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Grafico 3.6 — Estrutura do Consumo no Setor Transportes

Chart 3.6 — Transportation Sector Energy Consumption
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Tabela 3.6.1.a — Setor Transportes — Rodoviario
Table 3.6.1.a — Transportation Sectors - Highways
10% tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 1.647 1.594 1.553 1.593 1.734 1.946 2.010 1.659 1.908 1.991 NATURAL GAS
OLEO DIESEL 37156 37433 35427 34.262 34.031 33.568 34.298 33946 37.160 38.595 DIESEL OIL
BIODIESEL 1795 2.080 2434 2409 2679 3369 3.694 4.007 4283 4.005 BIODIESEL
GASOLINA AUTOMOTIVA 24393 25.682 23.257 24181 24.816 21.558 21.453 20.136 22.100 24.192 GASOLINE
QIIIICISI?CI)- ETlLico 5172 5882 5842 5928 6.446 5454 5636 5222 5894 6.514 ANHYDROUS ALCOHOL
ALCOOLETILICO
HIDRATADO 6.717 7126 9.582 7.953 7402 10.263 11.856 10.116  8.946  8.642 HYDRATED ALCOHOL
TOTAL 76.880 79.798 78.095 76.325 77109 76.158 78946 75.086 80.291 83.940 TOTAL

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 3.6.1.b — Setor Transportes — Rodoviario
Table 3.6.1.b — Transportation Sectors - Highways

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 2,1 2,0 2,0 2] 2,2 2,6 2,5 2,2 2,4 2,4 NATURAL GAS
OLEO DIESEL 48,3 46,9 45,4 44,9 44,1 44,1 43,4 45,2 46,3 46,0 DIESEL OIL
BIODIESEL 23 2,6 31 32 3,5 4,4 4,7 53 53 4,8 BIODIESEL
GASOLINA AUTOMOTIVA 31,7 32,2 29,8 31,7 32,2 28,3 27,2 26,8 27,5 28,8 GASOLINE
ALCOOL ETILICO ANIDRO 6,7 74 75 7.8 8,4 72 71 7,0 7.3 7,8 ANHYDROUS ALCOHOL
ALCOOLETILICO HIDRATADO 87 89 12,3 10,4 9,6 13,5 15,0 13,5 11 10,3 HYDRATED ALCOHOL
TOTAL 100,0 100,0 100,0  100,0 100,0 100,0 100,0 100,0  100,0 100,0 TOTAL
Tabela 3.6.2.a — Setor Transportes — Ferroviario
Table 3.6.2.a — Transportation Sectors — Railroads

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
CARVAO VAPOR 0 0 0 0 0 0 0 0 0 0 STEAM COAL
LENHA 0 0 0 0 0 0 0 0 0 0 FIREWOOD
OLEO DIESEL 968 949 903 885 952 1.043 974 940 934 954 DIESEL OIL
BIODIESEL 48 53 63 62 75 105 105 m 108 99 BIODIESEL
OLEO COMBUSTIVEL 0 0 0 0 0 0 0 0 0 0 FUEL OIL
ELETRICIDADE 162 170 177 173 177 169 140 173 172 170 ELECTRICITY
TOTAL 1178 1172 1.143 1120 1.204 1.317 1.219 1.225 1.213 1.224 TOTAL
Tabela 3.6.2.b — Setor Transportes — Ferroviario
Table 3.6.2.b — Transportation Sectors — Railroads

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
CARVAO VAPOR 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 STEAM COAL
LENHA 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 FIREWOOD
OLEO DIESEL 82,2 80,9 79,0 79,0 791 79,2 79,9 76,8 77,0 78,0 DIESEL OIL
BIODIESEL 4,0 4,5 5,6 56 6,2 79 8,6 91 8,9 8,1 BIODIESEL
OLEO COMBUSTIVEL 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 FUEL OIL
ELETRICIDADE 13,8 14,5 15,5 15,4 14,7 12,9 1,5 14,1 14,2 139 ELECTRICITY
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
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Tabela 3.6.3.a — Setor Transportes — Aéreo
Table 3.6.3.a - Transportation Sectors — Airways

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GASOLINA DE AVIACAO 58 58 49 44 39 37 33 30 36 35 AVIATION GASOLINE
QUEROSENE DE AVIACAO 3.608 3.651 3.609 3303 3.296 3.387 3315 1.895 2516  3.127 JET FUEL
TOTAL 3.667 3.709 3.658 3.347 3.335 3424 3.348 1924 2.552 3.161 TOTAL

Tabela 3.6.3.b — Setor Transportes — Aéreo

Table 3.6.3.b — Transportation Sectors — Airways
%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GASOLINA DE AVIACAO 1,6 1,6 1,3 13 12 11 1,0 15 14 11 AVIATION GASOLINE
QUEROSENE DE AVIACAO 98,4 98,4 98,7 98,7 98,8 98,9 99,0 98,5 98,6 98,9 JET FUEL
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 1000 1000 100,0 100,0 TOTAL

Tabela 3.6.4.a — Setor Transportes — Hidrovidrio
Table 3.6.4.a - Transportation Sectors — Waterways

10% tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
LENHA 0 0 0 0 0 0 0 0 0 0 FIREWOOD
OLEO DIESEL ! 341 352 344 328 317 313 360 314 336 359 DIESEL OIL"
OLEO COMBUSTIVEL 957 996 964 867 925 976 812 827 795 743 FUEL OIL
OUTRAS SECUNDARIAS DE OTHER OIL
PETROLEO 0 0 0 0 0 0 0 0 0 0 SECUNDARIES
TOTAL 1.298 1.348 1.307 1.194 1.242 1.289 1172 1.140 1.130 1.101 TOTAL
1. Nao contém biodiesel. / Does not contain biodiesel.
Tabela 3.6.4.b — Setor Transportes — Hidroviario
Table 3.6.4.b — Transportation Sectors — Waterways

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
LENHA 00 00 00 00 00 00 00 00 00 00 FIREWOOD
OLEO DIESEL' 263 2601 263 274 255 243 307 275 297 326 DIESEL OIL"
OLEO COMBUSTIVEL 737 739 737 726 745 757 693 725 703 674 FUEL OIL
OUTRAS SECUNDARIAS DE OTHER OIL
PETROLEO 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 SECUNDARIES
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 TOTAL

1. N&o contém biodiesel. / Does not contain biodiesel.
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Tabela 3.7.a — Setor Industrial
Table 3.7.a — Industrial Sector

10 tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 9.654  9.561 9.384 8.856 8995 9.226 8.306 7202  8.701 9.135 NATURAL GAS
CARVAO MINERAL 3.630 3.942 3.855 3.258 3.661 3.796 3.439 3.217 3.630 3.578 STEAM COAL
LENHA 7.703 7.782 7.424 7.227 7.346 7.389 7.443 7.239 7.607 7.730 FIREWOOD
BAGACO DE CANA 17.238 16.146 15.512 17.554 17.200 13.233 13.175 18.078 15.404 15934 SUGAR CANE BAGASSE
SOLARTERMICA 10 12 14 16 17 19 21 24 26 29 THERMAL SOLAR
OUTRAS RENOVAVEIS 6.029 6.304 6.727 7154  7.385 7.845 7.432 7993 8490 9.261 OTHER RENEWABLES
OUTRAS NAO RENOVAVEIS 320 313 286 265 255 256 245 413 459 507  OTHER NON-RENEWABLES
OLEO DIESEL 1.096 1.140 1.039 990 943 933 940 985 1.057 1.188 DIESEL OIL
BIODIESEL 54 64 73 70 74 94 101 116 122 123 BIODIESEL
OLEO COMBUSTIVEL 2677 2614 2239 2353 1.981 1.289 1.333 1.420 1.508  1.544 FUEL OIL
gérSRIE)I&%EFEITO DE 1.027 1121 1.033 1.020 999 984 963 995 1.087 1.070 LIQUEFIED PETROLEUM GAS
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
QUEROSENE 2 2 1 1 1 1 1 1 1 1 KEROSENE
GAS DE COQUERIA 1.200 1.200 1.148 114 1.202 1.240 1131 1.061 1.246 1.185 COKE OVEN GAS
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
%/lcl)l\?EURiII:_)E CARVAO 7.807 7.733 7.886 7.110 7.745 7.880 7.228  6.859 7.843 7.372 COAL COKE
ELETRICIDADE 18.074 17.806 17.031 16.874 17173 17.265 16.966 17.060 18.364 18.812 ELECTRICITY
CARVAO VEGETAL 3.770 3.716 3.625 3.221 3.405 3.714 3.811 3.859 4.065 3.932 CHARCOAL
gé{l.L%ALSEgECUNDARIAS DE 7.610 7439 6.996 6.292 6.546 5.988 6.517 5.582 5919 5.462 SE(.-OJ/CIS/}:R(IJE%
gtjg:ﬁRsA%ECUNDARIAS B 89 92 95 82 91 91 83 78 91 86 TAR
TOTAL 87990 86.986 84.369 83.457 85.018 81.243 79.137 82.182 85.618 86.949 TOTAL

NOTA: OUTRAS FONTES PRIMARIAS desagregada em OUTRAS RENOVAVEIS e OUTRAS NAO RENOVAVEIS/ OTHER PRIMARY SOURCES disagreggated into
OTHER RENEWABLES and OTHER NON-RENEWABLES.
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Tabela 3.7.b — Setor Industrial
Table 3.7.b - Industrial Sector

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 1,0 1,0 ma 10,6 10,6 n4a 10,5 8,8 10,2 10,5 NATURAL GAS
CARVAO MINERAL 41 4,5 4,6 39 4,3 4,7 4,3 39 4,2 41 STEAM COAL
LENHA 8,8 89 8,8 8,7 8,6 91 9,4 8,8 89 89 FIREWOOD
BAGAGO DE CANA 19,6 18,6 18,4 21,0 20,2 16,3 16,6 22,0 18,0 18,3 SUGAR CANE BAGASSE
OUTRAS RENOVAVEIS 6,9 72 8,0 8,6 87 9,7 9,4 9,7 99 10,7 OTHER RENEWABLES
OUTRAS NAO RENOVAVEIS 0,4 04 0,3 03 0,3 0,3 03 0,5 0,5 0,6  OTHER NON-RENEWABLES
OLEO COMBUSTIVEL 3,0 3,0 2,7 2,8 23 1,6 17 17 1,8 18 FUEL OIL
GAS DE COQUERIA 14 14 14 1,3 14 1,5 14 13 15 14 COKE OVEN GAS
:\:/I(I)l\?ELIJRE\IEE CARVAO 89 89 9.3 85 91 97 9.1 83 9,2 8,5 COAL COKE
ELETRICIDADE 20,5 20,5 20,2 20,2 20,2 21,3 214 20,8 21,4 21,6 ELECTRICITY
CARVAO VEGETAL 4,3 4,3 43 39 4,0 4,6 4,8 4,7 4,7 4,5 CHARCOAL
OUTRAS 1n,2 n3 1,0 10,2 10,2 10,0 10,9 9,5 97 9.2 OTHERS
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 1000 1000 100,0 100,0 TOTAL

Grafico 3.7 - Estrutura do Consumo no Setor Industrial

Chart 3.7 - Industrial Sector Energy Consumption
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Tabela 3.7.1.a — Setor Industrial - Cimento
Table 3.7.1.a — Industrial Sector - Cement

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 31 25 12 5 4 4 4 4 6 3 NATURAL GAS
CARVAO MINERAL 133123 70 60 64 68 66 14 510 132 COAL
LENHA 83 79 70 64 60 61 59 65 68 66 FIREWOOD
OLEO DIESEL 64 68 56 51 48 50 53 58 28 39 DIESEL OIL
BIODIESEL 3 4 4 4 4 5 6 7 3 4 BIODIESEL
OLEO COMBUSTIVEL 17 14 9 5 5 4 7 8 7 1 FUEL OIL
ELETRICIDADE 673 681 612 548 516 506 523 582 627 610 ELECTRICITY
CARVAO VEGETAL 128 122 109 99 94 95 91 101 106 103 CHARCOAL
COQUE DE PETROLEO 3356  3.374 3077 2670 2525 2491 2563 2522 2688 2431 PETROLEUM COKE
fﬂéﬁﬁﬂk’gg, 458 460 417 366 345 350 336 709 767 816 ALTERNATIVE FUELS '
TOTAL 4947 4948 4434 3873 3664 3.634 3707 4068 4352 4217 TOTAL

! Pneus, Residuos Industriais (blend), Outros Residuos, Residuos Sélidos Urbanos, Oleos, Serragem Impregnada, Solventes, Residuos Agricolas, Serra-
gem nao Impregnada, Outras Biomassas.. / Tires, Industrial Wastes (blend), Other Wastes, Municipal Solid Wastes, Oils, Impregnated Sawdust, Solvents,
Agricultural Wastes, Non-Impregnated Sawdust, Other Biomass.

Tabela 3.7.1.b - Setor Industrial - Cimento

Table 3.7.1.b - Industrial Sector - Cement
%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
CARVAO MINERAL 2,7 2,5 1,6 1,6 17 19 1,8 03 1,2 31 COAL
OLEO COMBUSTIVEL 03 0,3 0,2 0,1 01 0,1 0.2 0,2 0,2 03 FUEL OIL
ELETRICIDADE 136 13,8 13,8 14,2 14,1 13,9 14,1 14,3 14,4 145 ELECTRICITY
CARVAO VEGETAL 2,6 2,5 2,5 2,6 2,6 2,6 2,5 2,5 2,4 2,5 CHARCOAL
COQUE DE PETROLEO 678 682 694 690 689 685 69,1 620 61,8 577 PETROLEUM COKE
OUTRAS 12,9 12,8 126 126 126 12,9 123 207 200 22,0 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 100,0 TOTAL
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Gréfico 3.7.1 — Estrutura do Consumo no Setor Cimento
Chart 3.7.1 - Cement Sector Energy Consumption
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Tabela 3.7.2.a — Setor Industrial — Ferro-gusa e A¢o
Table 3.7.2.a - Industrial Sector - Pig-Iron and Steel
10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 1.284 1.036 1.223 1.012 1.161 1171 1.204 1.140 1.291 1.373 NATURAL GAS
CARVAO MINERAL 1.808 2.053 2124 1.935 2.289 2420 2.203 2.095 2412 2.263 COAL
OLEO DIESEL 35 33 27 23 25 24 24 26 35 34 DIESEL OIL
BIODIESEL 2 2 2 2 2 2 3 3 4 3 BIODIESEL
OLEO COMBUSTIVEL 40 35 2 2 3 0 2 4 3 1 FUEL OIL
GAS LIQUEFEITO
DE PETROLEO 19 26 25 59 43 33 24 26 29 28 LIQUEFIED PETROLEUM GAS
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS DE COQUERIA 1.200 1.200 1.148 114 1.202 1.240 1131 1.061 1.246 1.185 COKE OVEN GAS
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ﬁ/lcl)l\?ELIJRE\EE CARVAO 7.309 7.237 7441 6.728 7.340 7455 6.809 6.450 7400 6.950 COAL COKE
ELETRICIDADE 1692 1.672 1609 1485 1628 1653 1.523 1457 1650 1559 ELECTRICITY
CARVAO VEGETAL 3.021 2962 2988 2490 2622 2773 2900 2874 3.013 2895 CHARCOAL
ALCATRAO / OUTRAS SEC. TAR/OTHER OIL
PETROLEO 129 133 135 19 131 132 120 13 132 124 SECUNDARIES
TOTAL 16.539 16.388 16.725 14.970 16.447 16.905 15942 15249 17216 16.425 TOTAL
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Tabela 3.7.2.b — Setor Industrial - Ferro-gusa e A¢o
Table 3.7.2.b - Industrial Sector — Pig-Iron and Steel

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 78 6,3 73 6,38 71 69 75 75 75 84 NATURAL GAS
OLEO COMBUSTIVEL 0,2 0,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 01 FUEL OIL
GAS DE COQUERIA 73 73 69 74 73 73 71 70 72 72 COKE OVEN GAS
fﬁ?,\?EléEA'fE CARVAO 44,2 442 44,5 449 446 44 42,7 423 430 423 COAL COKE
ELETRICIDADE 10,2 10,2 9,6 9,9 9,9 9,8 9,6 96 96 9,5 ELECTRICITY
CARVAO VEGETAL 18,3 18,1 17,9 166 159 164 18,2 188 175 176 CHARCOAL
OUTRAS 12,1 137 138 14,3 151 15,4 14,9 14,8 152 149 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 100,0 TOTAL

Gréfico 3.7.2 - Estrutura do Consumo no Setor Ferro-gusa e Aco

Chart 3.7.2 - Pig-Iron and Steel Sector Energy Consumption
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Tabela 3.7.3.a — Setor Industrial - Ferroligas
Table 3.7.3.a - Industrial Sector — Iron-Alloys

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 22 20 6 0 0 3 3 2 3 3 NATURAL GAS
CARVAO MINERAL 0 0 0 0 0 0 0 0 0 0 COAL
GAS DE CIDADE 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
COQUE DE CARVAO
MINERAL 84 78 70 65 76 77 76 82 85 80 COAL COKE
ELETRICIDADE 646 680 587 778 807 872 850 884 871 884 ELECTRICITY
CARVAO VEGETAL E LENHA 650 656 545 657 717 874 850 919 981 967 CHARCOAL AND FIREWOOD
OUTRAS NAO OTHERS
ESPECIFICADAS 229 245 151 184 167 215 198 140 143 144 NOT SPECIFIED
TOTAL 1.631 1.679 1359  1.685 1.766  2.041 1977 2028 2.082 2078 TOTAL
Tabela 3.7.3.b - Setor Industrial — Ferroligas
Table 3.7.3.b — Industrial Sector - Iron-Alloys

%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 13 1,2 0,4 0,0 0,0 0,1 0,1 0,1 0,1 0,1 NATURAL GAS
CARVAO MINERAL 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 COAL
GAS DE CIDADE 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 GASWORKS GAS
COQUE DE CARVAO
MINERAL 51 4,7 52 39 4,3 38 39 4,0 4,1 39 COAL COKE
ELETRICIDADE 39,6 40,5 43,2 46,2 45,7 42,7 43,0 43,6 41,8 42,5 ELECTRICITY
CARVAO VEGETAL E LENHA 399 391 40,1 39,0 40,6 42,8 43,0 45,3 47,1 46,5 CHARCOAL AND FIREWOOD
OUTRAS NAO OTHERS
ESPECIFICADAS 14,1 14,6 111 10,9 9,4 10,5 10,0 6,9 6,9 6,9 NOT SPECIFIED
TOTAL 1000 100,0 100,0 1000 100,0 100,0 1000 100,0 100,0 100,0 TOTAL
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Tabela 3.7.4.a - Setor Industrial — Mineracao e Pelotizacao
Table 3.7.4.a — Industrial Sector - Mining and Pelletization

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 634 707 657 410 416 435 310 224 262 272 NATURAL GAS
geRc\ﬁz(\)/ AONRALECOQUEasy  am a8 286 289 321 23 167 179 166 COAL / COAL COKE
LENHA 0 0 0 0 0 0 0 0 0 0 FIREWOOD
OLEO DIESEL 376 400 367 358 340 327 335 339 394 424 DIESEL OIL
BIODIESEL 18 22 26 25 27 33 36 40 45 44 BIODIESEL
OLEO COMBUSTIVEL 203 166 166 152 84 86 119 116 92 133 FUEL OIL
géié‘%&ﬁ%‘m 38 28 22 y 38 35 25 31 33 33 LIQUEFIED PETROLEUM GAS
QUEROSENE 1 1 1 1 1 1 1 1 1 1 KEROSENE
ELETRICIDADE 1018 1057 1096 1017 1075 1136 1032 1017 1094 1012 ELECTRICITY
CARVAO VEGETAL 0 0 0 0 0 0 0 0 0 0 CHARCOAL
COQUE DE PETROLEO 506 544 533 423 386 362 323 207 196 182 PETROLEUM COKE
TOTAL 3.246 3.357 3.345 2712 2.655 2.736 2.418 2141 2.297 2.265 TOTAL
Tabela 3.7.4.b — Setor Industrial — Mineracao e Pelotizacao
Table 3.7.4.b — Industrial Sector - Mining and Pelletization
%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 195 21 197 151 157 159 128 105 14 120 NATURAL GAS
OLEO COMBUSTIVEL 6,2 49 5,0 5,6 32 31 49 54 4,0 59 FUEL OIL
ELETRICIDADE 314 31,5 328 375 405 45 427 475 476 447 ELECTRICITY
OUTRAS 429 42,5 42,6 41,8 40,7 39,4 39,6 36,7 37,0 37,5 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 TOTAL
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Tabela 3.7.5.a - Setor Industrial — Quimica
Table 3.7.5.a — Industrial Sector - Chemical

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 2.037 2.022 2.222 2.198 2163 2.422 1.947 1.820 1.997 1.978 NATURAL GAS
CARVAO VAPOR 152 169 172 126 149 190 138 105 131 139 STEAM COAL
LENHA 50 49 48 43 47 46 44 46 49 49 FIREWOOD
T R
OLEO DIESEL 22 18 17 15 17 16 15 16 19 21 DIESEL OIL
BIODIESEL 1 1 1 1 1 2 2 2 2 2 BIODIESEL
OLEO COMBUSTIVEL 424 323 207 326 133 91 87 71 68 61 FUEL OIL
gé?}é'lr%%f;gTo 192 217 215 185 21 203 191 186 217 199 LIQUEFIED PETROLEUM GAS
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 1.962 1.923 1.940 1.901 1.905 1.949 1.806 1.785 1.983 2.024 ELECTRICITY
CARVAO VEGETAL 19 18 18 17 17 17 16 17 18 18 CHARCOAL
'())El.‘lr'l';lg\LSE%ECUNDARIAS DE 2.035 1.880 1.950 1.851 2.295 1.895 2.354 1.707 1.926 1.807 SECOJIC’S;?R?E%
TOTAL 6.986 6.709 6.875 6.743 7.019 6.909 6.675 5.835 6.494 6.382 TOTAL
Tabela 3.7.5.b — Setor Industrial — Quimica
Table 3.7.5.b - Industrial Sector — Chemical

%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 29,2 30,1 32,3 32,6 30,8 351 29,2 31,2 30,8 31,0 NATURAL GAS
CARVAO VAPOR 2,2 2,5 2,5 19 21 2,8 21 1,8 2,0 2,2 STEAM COAL
LENHA 0,7 0,7 0,7 0,6 0,7 0,7 0,7 0,8 0,8 0,8 FIREWOOD
OLEO COMBUSTIVEL 6,1 4,8 3,0 4,8 19 13 1,3 1,2 1,0 1,0 FUEL OIL
ELETRICIDADE 28,1 28,7 28,2 28,2 271 28,2 27,0 30,6 30,5 31,7 ELECTRICITY
OUTRAS 33,8 331 33,2 31,9 374 32,0 39,8 34,4 34,9 33,4 OTHERS
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
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Graéfico 3.7.5 - Estrutura do Consumo no Setor Quimico
Chart 3.7.5 - Chemical Sector Energy Consumption
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Tabela 3.7.6.a - Setor Industrial - Nao Ferrosos e Outros da Metalurgia
Table 3.7.6.a - Industrial Sector - Non-Ferrous and Other Metallurgical

10 tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 942 896 593 564 586 416 406 312 566 492 NATURAL GAS
LENHA 0 0 0 0 0 0 0 0 0 0 FIREWOOD
OLEO COMBUSTIVEL 1148 1.200 1.238 1.244 1.202 584 700 812 902 843 FUEL OIL
LIQUEFIED PETROLEUM GAS
GLP E DIESEL 53 50 45 42 42 41 48 47 55 61 AND DIESEL
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
CARVAO MINERAL / COQUE
DE CARVAO MINERAL 1.023 1.062 935 935 952 876 906 972 1.037 971 COAL/COAL COKE
ELETRICIDADE 3.105 2.800 2.316 2.332 2.347 2139 2.130 2.209 2.376 2.336 ELECTRICITY
CARVAO VEGETAL 1 14 1 10 1 1 1 10 1 10 CHARCOAL
OUTRAS SECUNDARIAS DE OTHER OIL
PETROLEO 654 595 510 523 520 449 447 471 441 396 SECUNDARIES
TOTAL 6.936 6.617 5646 5.649 5661 4517 4648 4.834 5387 5.109 TOTAL
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Tabela 3.7.6.b — Setor Industrial - Nao Ferrosos e Outros da Metalurgia

Table 3.7.6.b — Industrial Sector - Non-Ferrous and Other Metallurgical

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 13,6 13,5 10,5 10,0 10,4 9.2 8,7 6,5 10,5 9,6 NATURAL GAS
OLEO COMBUSTIVEL 16,6 18,1 219 22,0 21,2 12,9 151 16,8 16,7 16,5 FUEL OIL
ELETRICIDADE 44,8 42,3 41,0 41,3 41,5 474 45,8 45,7 44,1 45,7 ELECTRICITY
SEL{I:LR(;\LSEZECUNDARIAS DE 94 9,0 9,0 93 9,2 99 9,6 98 8,2 78 SECQUTI,\;IE/’:R?EIE
S;{’E%?;gA&gAS 15,7 17,0 17,5 17,5 17,8 20,6 20,8 21,3 20,5 20,4 NOTSP?E‘;‘;?;
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 100,0 TOTAL
Tabela 3.7.7.a — Setor Industrial — Téxtil

Table 3.7.7.a - Industrial Sector - Textiles

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 312 248 215 197 223 231 217 175 180 168 NATURAL GAS
CARVAO VAPOR 0 0 0 0 0 0 0 0 0 0 STEAM COAL
LENHA 71 69 62 59 61 60 60 53 62 59 FIREWOOD
OLEO DIESEL 5 4 2 2 1 1 2 1 1 0 DIESEL OIL
BIODIESEL 0 0 0 0 0 0 0 0 0 0 BIODIESEL
OLEO COMBUSTIVEL 46 34 19 15 15 12 9 5 4 3 FUEL OIL
géTSR%fé’gFE'TO DE 31 40 37 31 28 25 27 31 38 29 LIQUEFIED PETROLEUM GAS
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 635 622 560 537 560 550 547 485 569 536 ELECTRICITY
CARVAO VEGETAL 0 0 0 0 0 0 0 0 0 0 CHARCOAL
TOTAL 1001 1018 895 842 890 879 861 749 854 794 TOTAL
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Tabela 3.7.7.b — Setor Industrial — Téxtil
Table 3.7.7.b — Industrial Sector - Textiles

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 28,4 24,3 24,0 23,4 251 26,3 25,2 23,3 21,0 211 NATURAL GAS
LENHA 6,5 6,8 6,9 7,0 6,9 6,9 7,0 71 73 7.4 FIREWOOD
OLEO COMBUSTIVEL 41 33 2,1 1.8 1.7 1.4 1,0 0,6 0,5 0,3 FUEL OIL
ELETRICIDADE 57,7 61,2 62,6 63,8 62,9 62,6 63,5 64,7 66,7 67,5 ELECTRICITY
OUTRAS 33 4,4 4,3 4,0 33 29 33 4,3 4,5 3,7 OTHERS
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
Tabela 3.7.8.a — Setor Industrial — Alimentos e Bebidas
Table 3.7.8.a - Industrial Sector — Foods and Beverages

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 688 894 834 833 850 883 873 809 885 883 NATURAL GAS
CARVAO VAPOR 69 66 65 51 51 49 30 22 22 34 STEAM COAL
LENHA 2.273 2.250 2171 2.150 2.218 2.239 2.276 2.359 2.448 2.542 FIREWOOD
BAGACO DE CANA 17.213  16.120 15.485 17.524 17.169 13.199 13.144 18.044 15.368 15.895 SUGAR CANE BAGASSE
OLEO DIESEL 247 235 222 226 216 212 214 210 207 236 DIESEL OIL
BIODIESEL 12 13 16 16 17 21 23 25 24 24 BIODIESEL
OLEO COMBUSTIVEL 198 177 119 87 86 74 74 61 47 57 FUEL OIL
OUTROS ENERGETICOS' 282 315 320 331 327 330 336 344 357 347 OTHER ENERGY SOURCES'
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 2.356 2.325 2.243 2.315 2.364 2.228 2.254 2.515 2.480 2.501 ELECTRICITY
TOTAL 23.339 22396 21475 23.531 23.297 19.236 19.223 24.389 21.839 22.519 TOTAL

"Inclui GLP, coque de petréleo e outras renovéveis/Includes LPG, petroleum coke and other renewable sources.
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Tabela 3.7.8.b - Setor Industrial — Alimentos e Bebidas
Table 3.7.8.b — Industrial Sector - Foods and Beverages

%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
CARVAO VAPOR 0,3 0,3 0,3 0,2 0,2 0,3 0,2 0,1 0,1 0,2 STEAM COAL
GAS NATURAL 29 4,0 39 35 3,6 4,6 4,5 33 41 39 NATURAL GAS
LENHA 9,7 10,0 10,1 91 9,5 1,6 18 9,7 11,2 1,3 FIREWOOD
BAGACO DE CANA 73,8 72,0 721 74,5 73,7 68,6 68,4 74,0 70,4 70,6 SUGAR CANE BAGASSE
OLEO COMBUSTIVEL 09 0,8 0,6 0,4 0,4 0,4 0,4 0,3 0,2 0,3 FUEL OIL
ELETRICIDADE 10,1 10,4 10,4 9,8 10,1 1,6 n7z 10,3 4 11 ELECTRICITY
OUTRAS 23 2,5 2,6 24 24 29 3,0 24 2,7 2,7 OTHERS
TOTAL 1000 1000 100,0 1000 100,0 100,0 1000 100,0 100,0 100,0 TOTAL

Tabela 3.7.9.a — Setor Industrial - Papel e Celulose
Table 3.7.9.a — Industrial Sector — Paper and Pulp

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 809 848 805 778 812 969 915 900 1042 1037 NATURAL GAS
CARVAO VAPOR 124 M7 8 84 9 97 104 93 97 100 STEAM COAL
LENHA 1616 1713 1833 1949 1985 2013 2002 1975 2031 2132 FIREWOOD
BAGACO DE CANA 25 25 27 30 3 33 31 33 3 39 SUGARCANEBAGASSE
LIXIVIA 4983 5432 5837 6246 6470 6918 6513 6867 7294 8039 BLACK LIQUOR
OUTRAS RENOVAVEIS 831 656 691 725 738 749 745 734 755 793 OTHER RENEWABLES
OLEO DIESEL 130 155 161 170 169 186 172 206 232 292 DIESEL OIL
BIODIESEL 6 9 n 12 13 19 9 24 27 30 BIODIESEL
OLEO COMBUSTIVEL 304 365 341 368 292 254 205 221 268 312 FUEL OIL
g’éié‘%‘éﬁ%‘m 60 73 72 e 70 70 64 70 65 69 LIQUEFIED PETROLEUM GAS
L I
ELETRICIDADE 1685 1781 1.865 1952 1998 2058 2015 2027 2104  2.240 ELECTRICITY
(E)S%TERc?;g‘/f\ DA 0 0 0 0 0 0 0 0 0 0 NoT SPECIED
TOTAL 10574 11173 11720 12381 12674 13.366 12785 13150 13.949 15085 TOTAL
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Tabela 3.7.9.b — Setor Industrial - Papel e Celulose

Table 3.7.9.b - Industrial Sector — Paper and Pulp

%
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
CARVAO VAPOR 1,2 1,0 0,7 0,7 0,8 0,7 0,8 0,7 0,7 0,7 STEAM COAL
GAS NATURAL 7,6 7.6 6,9 6,3 6,4 73 7.2 6,8 75 6,9 NATURAL GAS
LENHA 15,3 15,3 15,6 15,7 15,7 15,1 15,7 15,0 14,6 14,1 FIREWOOD
LIXIVIA 471 48,6 49,8 50,4 51,0 51,8 50,9 52,2 52,3 53,3 BLACK LIQUOR
OLEO COMBUSTIVEL 29 33 29 3,0 2,3 19 1,6 1,7 19 21 FUEL OIL
ELETRICIDADE 15,9 159 15,9 15,8 15,8 15,4 15,8 15,4 151 14,9 ELECTRICITY
OUTRAS 10,0 8,2 8,2 8,1 8,1 79 8,1 8,1 8,0 8,1 OTHERS
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
Tabela 3.7.10.a - Setor Industrial - Ceramica
Table 3.7.10.a - Industrial Sector — Ceramics
10% tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 1.354 1.339 1.324 1.325 1.326 1.242 1.249 1117 1.393 1.313 NATURAL GAS
CARVAO VAPOR 39 50 62 37 41 55 44 45 51 55 STEAM COAL
LENHA 2.631 2.657 2.312 2.081 2.081 2.056 2.081 1.854 1.977 1.925 FIREWOOD
OUTRAS RECUPERACOES 65 66 s9 54 55 54 55 49 55 53 OTHER WASTES
OLEO DIESEL 23 25 22 18 16 15 17 16 19 18 DIESEL OIL
BIODIESEL 1 1 2 1 1 1 2 2 2 2 BIODIESEL
OLEO COMBUSTIVEL 125 102 59 48 58 54 41 42 36 33 FUEL OIL
géié‘%‘éﬁ%‘m 163 171 173 163 157 155 158 166 161 167 LIQUEFIED PETROLEUM GAS
OUTRAS DE PETROLEO 289 202 262 223 225 222 225 140 95 86 SEmER o
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 380 377 339 322 322 318 322 287 321 313 ELECTRICITY
S;TEFE?S c’\;‘é)?\s 0 0 0 0 0 0 0 0 0 0 NOTSP%%.?E
TOTAL 5.069 5.079 4614 4.272 4.280 4172 4193 3.717 4110 3.965 TOTAL
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Tabela 3.7.10.b - Setor Industrial — Ceramica

Table 3.7.10.b — Industrial Sector - Ceramics

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
LENHA 519 523 501 487 486 493 496 499 481 486 FIREWOOD
GAS NATURAL 26,7 26,4 28,7 31,0 31,0 29,8 29,8 30,1 339 33,1 NATURAL GAS
OLEO COMBUSTIVEL 2,5 2,0 13 1,1 13 13 1,0 1,1 09 08 FUEL OIL
ELETRICIDADE 75 74 73 75 715 76 77 77 718 19 ELECTRICITY
OUTRAS 11,4 11,9 12,6 11,6 11,5 12,0 11,9 11,2 9,3 9,6 OTHERS
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000  100,0 TOTAL
Tabela 3.7.11.a — Setor Industrial — Outras Industrias
Table 3.7.11.a - Industrial Sector — Other Industries

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 1.543 1.526 1.494 1.535 1.454 1.451 1.180 699 1.078 1.615 NATURAL GAS
CARVAO VAPOR 166 212 168 n 13 20 n 1 3 40 STEAM COAL
LENHA 907 898 871 819 825 844 853 812 895 882 FIREWOOD
BAGACO DE CANA 0 0 0 0 0 0 0 0 0 0 SUGAR CANE BAGASSE
SOLAR TERMICA 10 12 14 16 17 19 21 2 26 29 THERMAL SOLAR
OLEO DIESEL 178 186 151 m 96 86 87 94 101 100 DIESEL OIL
BIODIESEL 9 10 n 8 8 9 9 n 2 10 BIODIESEL
OLEO COMBUSTIVEL mooom 71 56 86 71 50 44 38 39 FUEL OIL
géi#gﬁgm 257 262 188 166 152 158 157 165 204 213 LIQUEFIED PETROLEUM GAS
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
ELETRICIDADE 3921 3888 3.864 3689 3651 3856 3965 3814 4200 4798 ELECTRICITY
CARVAO VEGETAL 13 13 12 12 12 12 12 12 13 13 CHARCOAL
gEl:'I.LRO'ALSE%ECUNDARIAS DE 508 503 427 376 349 322 361 344 379 373 SECOJ'ICIgﬁR?EIé
TOTAL 7.622 7.622 7.271 6.797 6.663 6.848 6.706 6.020 7.039 8.112 TOTAL
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Tabela 3.7.11.b — Setor Industrial — Outras Industrias
Table 3.7.11.b - Industrial Sector — Other Industries

%

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL 202 200 205 226 218 212 17,6 M6 153 199 NATURAL GAS
CARVAO VAPOR 22 2,8 2,3 0,2 0,2 0,3 0,2 0,0 0,0 0,5 STEAM COAL
LENHA 119 11,8 12,0 120 124 123 12,7 13,5 12,7 109 FIREWOOD
BAGAGO DE CANA 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 SUGAR CANE BAGASSE
SOLAR TERMICA 0,0 0,2 0,2 0,2 03 03 03 04 04 04 THERMAL SOLAR
OLEO DIESEL 2,3 24 2,1 16 14 13 13 1,6 14 1,2 DIESEL OIL
BIODIESEL 01 01 01 0,1 0,1 0,1 01 0,2 0,2 0,1 BIODIESEL
OLEO COMBUSTIVEL 15 15 1,0 0,8 1.3 1,0 07 0,7 0,5 0,5 FUEL OIL
géf,'g#%gﬁgm 34 34 26 2,4 2,3 2,3 2,3 2,7 2,9 2,6 LIQUEFIED PETROLEUM GAS
QUEROSENE 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 KEROSENE
GAS CANALIZADO 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 GASWORKS GAS
ELETRICIDADE 51,4 51,0 531 543 548 563 59,1 633 609 591 ELECTRICITY
CARVAO VEGETAL 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 CHARCOAL
?;L'gﬁgECUNDAR'AS DE 6,7 6,6 59 55 52 47 54 5,7 54 46 SECOJ,’\;’Sﬁ R?E’é
TOTAL 1000 1000 1000 1000 1000 1000 1000 100,0 100,0  100,0 TOTAL
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Tabela 4.1 - Dependéncia Externa de Energia

Table 4.1 - External Dependence on Energy

10° tep (toe)

IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
DEMANDA TOTAL DE (a) TOTAL ENERGY
AT 301812 312.074 309748 302.343 305421 305469 312101 30917 325745 328.180 LENEReY
CONSUMO FINAL 259166 264703 260.221 254784 258.830 257468 259.042 253785 263799 271317 FINAL CONSUMPTION
PERDAS' 42647 47371 49527 47559 46500 48001 53059 55332 61946 56.863 LOSSES
] (b) PRIMARY
xﬁﬂﬁf%f““mmA 258806 273.532 287126 295.862 304177 309.595 327.672 342538 338.302 354.548 ENERGY
PRODUCTION

R (c)=(a)-(b)
(Dcff(i’;‘_'()bE)Nc'A EXTERNA 15016 38542 22622 6480 1244  -4126 -15.572 -33.422 -12.557 -26.368 EXTERNAL
= DEPENDENCE
e (/@) %
(EZ)E/F(’aE)NDEJENC'A EXTERNA 182 124 73 21 0,4 14 50 108 39 80 EXTERNAL
° DEPENDENCE

1 Perdas na transformacao, distribuicao e armazenagem, inclusive energia ndo-aproveitada, reinjecéo e ajustes./ Losses in transformation, distribution

and storage, including non-utilized and reinjected energy.

Grafico 4.1 - Dependéncia Externa de Energia

Chart 4.1 - External Dependence on Energy
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Tabela 4.2 — Dependéncia Externa de Petréleo
Table 4.2 - External Dependence on Oil

10° tep (toe)
IDENTIFICAGAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
DEMANDA DE
PETROLEO EDERIVADOS ~ 120218 123.316 115964 110.098 110.594 103449 105429 99.521 107147 110.513 o%/;m%grs
(@) (a)
CONSUMO FINAL 112252 114273 107.851 105485 106516 100.082 101373 96.027 102.890 108.938 FINAL CONSUMPTION
GERAGAO DE ELECTRICITY
ELETRICIDADE 6.223 8123 6802 3429 3484 2959 2787 2663 4331 2133 CENERATION
PERDAS!' 1.743 920 1311 1184 595 408 1.269 831 74 -558 LOSSES'
PRODUGAO TOTAL DE TOTAL OIL
PETROLEO (b) 105956 120511 129.699 134215 140.182 138.053 148.138 156151 153.642 159.746 PRODUCTION (b}
PETROLEO BRUTO 104762 116705 126127 130.373 135907 134.067 144.303 152.635 150.386 156.398 CRUDE OIL
OUTRAS SAIDAS DE OTHER OUTPUTS
UPGN? 1193 3.807  3.572  3.842 4276 3985 3.835 3516 3256  3.349 EROM NGPR
” . 5
DEFICIT - mil tep 14263 2804 -13735 -24118 -20.588 -34.603 -42.709 -56.631 -46495 -49.234 DEFICIT- 10" toe
(a)-(b) (a)-(b)
DEFICIT - mil bep/dia 285 56 275  -482 592 -692  -854 -1.133  -930  -985 DEFICIT-10°boe/day
DEFICIT-% DEFICIT- %
@-byta) 11,9 23 18 219 268 334 -405 569  -434  -446 eyt

1 Perdas na distribuicdo, armazenagem, transformacao, inclusive energia nao-aproveitada / Losses in transformation, distribution and storage, includ-
ing non-utilized and reinjected energy.

2 Inclui liquidos de gas natural, gasolina, nafta, 6leo diesel, etc., provenientes de Plantas de Gas / Includes Natural Gas Liquids, Gasoline, naphta, diesel
oil, etc. from Natural Gas Plants (NGPP).

Gréfico 4.2 - Dependéncia Externa de Petréleo
Chart 4.2 - External Dependence on Oil
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Tabela 4.3 — Importacoes de Energia
Table 4.3 - Energy Imports

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
PETROLEO 20373 18082 15377 8009 7491 9627 8.885 8684 7247 12724 on
GAS NATURAL 14926 17001 16198 10.320 9434 9324 8628 8458 14.833 7722 NATURAL GAS
3:5(\;/;0 METALURGICO/ 15043 13416 13.263 12909 14033 13.808 12437 10712 13.266 10662  ME TALLURGICAL COAL/
COQUEDECARVAOMINERAL ~ 1.308 1254 1584 764 1061 1269 902 937 1153  1.082 COAL COKE
URANIO 3935 3906 4888 6353 8260 6267 6342 7293 7852 5940 URANIUM
ELETRICIDADE 3469 2905 2979 3553 3140 3008 2163 2160 1991 1538 ELECTRICITY
ALCOOL ETILICO" 68 511 432 434 975 947 767 51 231 53 ETHYL ALCOHOL'
LENHA / CARVAO VEGETAL 0 0 0 0 0 0 0 0 0 0 FIREWOOD/CHARCOAL
SUSTOTRLDERIVADOSDE 33172 24449 21245 22353 28.033 25088 27761 22742 28382 29727 olL PROBOTAL
OLEO DIESEL 8501 9561 5885 7182 10986 9.879 11.031 10171 12242 12198 DIESEL OIL
OLEO COMBUSTIVEL 92 382 339 62 72 305 54 37 595 202 FUEL OIL
GASOLINA 1744 1626 2260 2934 3456 2493 3763 3805 2121 3193 GASOLINE
GASOLINAAUTOMOTIVA 1744 1626 2260 2934 3456 2489 3718 3778 2121 3193 MOTOR GASOLINE
GASOLINA DE AVIACAO 0 0 0 0 0 4 46 27 0 0 AVIATION GASOLINE

GAS LIQUEFEITO DE 2060 2277 1950 2011 2012 2130 2172 2235 2454 2144 LIQUEFIED PETROLEUM GAS

PETROLEO
NAFTA 5261 5238 6172 6630 8160 6102 6611 2932 6052 6451 NAPHTHA
QUEROSENE 1467 1236 1129 786 473 737 853 269 307 1.064 KEROSENE
OUTRAS SECUNDARIAS DE OTHER OIL
PETROLED 2984 2997 2350 1.605 1738 2198 2135 2.057 2.898 2941 PRODUCTS
PRODUTOS
NAO-ENERGETICOS 1.063 1133 1160  1.042 1136 1.243 1142 1236 1711 1533 oﬂ%ﬁﬁﬁ’ﬁ?
DE PETROLEO

TOTAL 79.294 81.525 75966 64.694 72436 69.339 67.886 61.496 74.953 69.447 TOTAL

1.Inclui metanol / Includes methanol
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Gréfico 4.3 - Importagdes de Energia

Chart 4.3 - Energy Imports
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Tabela 4.4 - Exporta¢oes de Energia
Table 4.4 — Energy Exports

10° tep (toe)
FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
PETROLEO 20511 -26.800 -38.050 -43.812 -53.882 -55.727 -63.508 -70.885 -64.722 -69.580 on
CARVAO VAPOR 0 0 0 0 0 0 0 0 0 0 STEAM COAL
ELETRICIDADE 0 o 19 45 13 0 a7 34 4 428 ELECTRICITY
ALCOOL ETILICO 1543 767 1108 -935 728  -883 -1.018 -1.063 967 -1.235 ETHYL ALCOHOL
ALCOOL ETILICO ANIDRO 975 383 574 508 547 570 703 -654  -323 727 ANHYDROUS ALCOHOL
ALCOOLETILICOHIDRATADO ~ -568  -384  -534  -427  -182  -314  -315 -409 -644  -508 HYDRATED ALCOHOL
CARVAO VEGETAL 0 0 0 0 0 0 0 0 0 0 CHARCOAL
2UBTOTAL DERIVADOS 112763 12617 12317 -11.257 -11.429 -13.879 -14.306 -18.657 -16.666 -18.815 TOTAL OIL PRODUCTS
OLEO DIESEL 873 794 651 706 582 -1212 509  -806 501  -547 DIESEL OIL
OLEO COMBUSTIVEL 8483 8110 7722 -6699 -6983 7758 -8.836 -13.884 -12.238 -14.502 FUEL OIL
GASOLINA AUTOMOTIVA 256 268 469 556  -363 -1.071 1551 -1.824 -1382  -420 MOTOR GASOLINE
GASOLINA DE AVIACAO a1 a3 5 5 5 3 0 0 0 0 AVIATION GASOLINE
GASLIQUEFEITODEPETROLEO 55 -1 17 0 4 4 0 0 0 0 LIQUEFIED PETROLEUM GAS
NAFTA 0 0 0 0 0 0 0 59 231 -379 NAPHTHA
QUEROSENE 2383 2506 2440 2281 2234 2796 -2439 1135 -1.089 -1772 KEROSENE
QUEROSENE ILUMINANTE 0 0 0 0 0 0 0 0 0 0 LIGHTING KEROSENE
QUEROSENEDEAVIACAO  -2.383 -2.506 -2440 2281 2234 -2.796 -2439 -1.135 -1.089 -1772 JET FUEL
OUTRAS SECUNDARIAS DE 352 385 385 406 578 554 583 567  -841  -820 OTHER OIL PRODUCTS
PETROLEO
NAO ENERGETICOS DE 350 530 -627 -604 -682  -487 388  -382  -385  -282 o ILENERGY
PETROLEO
TOTAL 34.817 -40.184 -51.493 -56.049 -66.052 -70.490 -78.848 -90.639 -82.359 -90.058 TOTAL
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Tabela 4.5 — Exportagdes e/ou Importagdes Liquidas
Table 4.5 - Net Exports and/or Imports

10° tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
PETROLEO 138 8718 -22.674 -35.804 -46391 -46.100 -54.622 -62.201 -57.475 -56.856 ol
GAS NATURAL 14926 17001 16198 10320 9434 9324 8628 8458 14.833 7722 NATURAL GAS
SI:\%ARO METALURGICO/ 15043 13416 13263 12909 14033 13.808 12437 10712 13.266 10662 METALLURGICAL COAL/ STEAM
SO D NERAL 1308 1254 1584 764 1061 1269 902 937 1153 1082 COAL COKE
URANIO 3935 3906 4888 6353 8260 6267 6342 7293 7.852 5940 URANIUM
ELETRICIDADE 3469 2905 2960 3.508 3127 3008 2146 2126 1987 1110 ELECTRICITY
ALCOOL ETILICO 1475 255 676 501 246 64 250 551 736 -1.182 ETHYL ALCOHOL
LENHA / CARVAO VEGETAL 0 0 0 0 0 0 0 0 0 0 FIREWOOD/CHARCOAL
SUSTOTALDERIVADOSDE 10408 11832 8928 11.095 16604 11208 13455 4085 11716 10912 olL PROBOTAL
OLEO DIESEL 7628 8767 5234 6476 10404 8667 10522 9365 11742 11.651 DIESEL OIL
OLEO COMBUSTIVEL 8391 7728 7382 -6637 -6911 7452 -8782 -13.847 -11.642 -14.391 FUEL OIL
GASOLINA 1477 1345 1785 2373 3088 1419 2213 1981 740 2772 GASOLINE
féTSR%‘Eé’gFE'TO DE 2005 2266 1933 2111 201 2130 2072 2234 2454 2144  LIQUEFIED PETROLEUM GAS
NAFTA 5261 5238 6172 6630 8160 6102 6611 2873 5821 6072 NAPHTHA
QUEROSENE 916 1270 1311 -1.495 -1760 2059 -1.586 -867 781 708 KEROSENE
SEUTTRR(?LSEE)ECUNDAR'AS DE 1631 2613 1964 1199 1160 1645 1552 1491 2.057 2121 OTHER OIL PRODUCTS
Eﬁ‘gf?é’;?csg‘;‘&%moﬁo 713 602 533 438 454 756 754 854 1325 1251 onmLENERGY
TOTAL 44477 41341 24472 8645 6384 1151 10962 29142 7406 -20.611 TOTAL

Notas: Quantidades sem sinal correspondem a importacées liquidas. Quantidades negativas correspondem a exportagées liquidas.

Note: Quantities without signs correspond to net imports. Negative quantities correspond to net exports.
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Grafico 4.5 - Exportagdes e/ou Importagdes Liquidas
Chart 4.5 — Net Exports and/or Imports
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Tabela 5.1 — Refinarias de Petrdleo

Table 5.1 - Oil Refineries

10 tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
PETROLEO E LGN -108.607 -110.679 -103.927 -96.793 -92.791 -90.904 -91.766 -95.497 -96.365 -103.149 OIL AND NGL
OLEO DIESEL 42.220 42.515 42.248 38.575 34.466 35515 34.696 35798 36.339 38.609 DIESEL OIL
OLEO COMBUSTIVEL 14.723 16.126 14188 11.506 11.730 10.838 11.710 16.763 16.479 17724 FUEL OIL
GASOLINA 22104 22.303 19.864 20.467 20.231 18.290 18.394 16.715 19.603 20.326 GASOLINE

GASOLINA AUTOMOTIVA 22,032 22.231 19.809 20.426 20.185 18.254 18.394 16.713 19.560 20.284 MOTOR GASOLINE

GASOLINA DE AVIACAO 71 72 55 41 46 35 0 2 43 42 AVIATION GASOLINE
gé.rSRIbI(BéJgFEITO DE 4946  4.651 4582 4492 4570 4548 4446 4496 4422 4702 LIQUEFIED PETROLEUM GAS
NAFTA 4114 3904 3.545 2452 2.388 3127 3453 4766  3.558 4.466 NAPHTHA
QUEROSENE 4.578  5.007 4.656  4.765 5075 5246 4992 2744 3353  3.997 KEROSENE

QUEROSENE ILUMINANTE 13 10 6 6 5 5 5 4 5 7 LIGHTING KEROSENE

QUEROSENE DE AVIACAO 4.566  4.997 4650 4759 5071 5.241 4987 2740 3349 3990 JET FUEL
SSL?L%E%ECUNDARIAS DE 8.908  9.027 9.127 8.810 8.784 8.102 7.781 7.795 7.521 7.660 SECo(;r/C/gﬁR%_LS
Z’T&%?EJ&SGE'TICOS 6.183  6.821 5134 5243 5075 5.098 5.027 5275 4706 5379 ol/\io’,%ggﬁiig
DE PETROLEO
PERDAS -831 -325 -582 -483 -471 -140 -1.268  -1.145 -383 -286 LOSSES
Tabela 5.2 - Unidades de Processamento de Gas Natural
Table 5.2 - Natural Gas Processing Plants

10% tep (toe)

FONTES 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 SOURCES
GAS NATURAL UMIDO -18502 -19832 -20825 -20997 -23575 -22252 -22762 -21010 -20102 -19432 NATURAL GAS (WET)
LGN 974 556 245 640 736 850 1198 974 889 1001 NGL
GAS NATURAL SECO 15245 16203 17099 17005 19427 17907 18824 17246 16622 15718 NATURAL GAS (DRY)
GASOLINA 0 616 732 385 474 693 156 116 116 0 GASOLINE
GLP 1193 1347 1621 1641 1649 1510 1459 1464 1322 1304 LPG
NAFTA 0 0 0 115 115 21 0 0 0 0 NAPHTHA
ilr;%[)El#\l.l—Ec};SGETICOS 906 912 921 0on 934 847 898 959 920 1034 OII\ZOPAFI?-ggLEIRCGT‘Z
DE PETROLEO
PERDAS -185 -198 -208 -200 -239 -424 -228 -252 -234 -375 LOSSES
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Tabela 5.3 - Centrais Elétricas - Total (Servico Publico + Autoproducao)
Table 5.3 — Power Plants - Total (SP + APE)

UNIDADE

IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 i IDENTIFICATION
CONSUMO DE
COMBUSTIVEIS -37.936 -44.385 -43.140 -35297 -37.213 -34.219 -35.272 -33.721 -42.015 -28.995 INPUT
" NON-
NAO RENOVAVEIS -30.504 -35.817 -34.135 -26.134 -27.713 -24.464 -25.472 -23.255 -32.050 -19.101 RENEWABLES
GAS NATURAL 14995 -17.494 17197 -12.434 -14.361 -12.116 -12971 -12.352 -17.529 -9.406 NATURAL GAS
CARVAO VAPOR 3724 -4344 -4502 -4212 -3.810 -3340 -3.626 -2.819 -4.416 -2.035 STEAM COAL
OLEO DIESEL -3013 -3.811 2793 1469  -1.264 -1362 -1.554 -1.521 -1.780 -1.348 DIESEL OIL
OLEO COMBUSTIVEL 2287 -3625 -3.312 -1359 -1.618  -973  -481 -500  -1.925 201 FUEL OIL
GAS DE COQUERIA 255 -339 245 261 -373 352 -341 -326  -384  -350 COKE OVEN GAS
OUTRAS OTHER
SECUNDARIAS 755 -619  -630  -537  -528  -549  -622  -578  -561 -592 SECONDARIES
OUTRAS NAO s OTHER NON-
; K - - - K K - - g K 10° t

RENOVAVEIS 1348 -1.579 -1615 -1.728 -1.659 -1.687 -1.673 -1497 -1.623 -1.377 o ee)p RENEWABLES
URANIO URANIUM
-4.026 -4.008 -3.840 -4134 -4102 -4.085 -4203 -3.662 -3.832 -3.794 CONTAINED

CONTIDO NO UO.
s IN VO,
RENOVAVEIS 7432 -8.568 -9.005 -9.163 -9.499 -9.755 -9.801 -10.466 -9.964 -9.894 RENEWABLES
LENHA 335 -377 420 377 -412  -454  -437  -454  -428  -440 FIREWOOD
SUGAR CANE
BAGAGO DE CANA 5265 -5.714 -5935 -6.109 -6.145 -6.071 -6.235 -6.565 -5.780 -5.430 BAGASSE
LIXIVIA S1.511 <1961 -2.068  -2.201  -2423 2635 2435 2709 -2.834 -3.236 BLACK LIQUOR
BIODIESEL 13 -160 -140 -60 -52 -89 114 -119 -147 -86 BIODIESEL
OUTRAS RENOVAVEIS 209 357 441 416 467 507 580 619 775 701 OTHER
) ) ) ) ) ) ) ) ) ) RENEWABLES
GERAGAO DE ELECTRICITY
ELETR.CIDADE 49.683 51278 50452 50.257 51219 52219 54.441 54074 56.425 58237 GENERATION
GERACAOHIDRAULICA 33625 32116 30938 32758 31.898 33452 34217 34089 31.202 36732 tep __HYDROPLANTS
GERACAO EOLICA 566 1.050 1.860 2.880 3.644 4169 4815 4906 6217 7020 (toe) WIND
GERAGAO SOLAR 0 1 5 7 72 298 572 924 1441 2591 SOLAR
GERAGAO TERMICA 15491 18111 17.649 14.612 15606 14301 14.836 14.154 17.566 11.894 THERMAL PLANTS
PERDAS NA GERAGAO B B B B B B B B B B 10°tep  THERMAL PLANTS
TERMICA 22445 26274 25491 20686 -21.607 -19918 20436 -19.566 -24.449 17101 . LOSSES
RENDIMENTO MEDIO- THERMAL PLANTS
TERMICAS 40,84 40,80 4091 41,40 4194 41,79 4206 4197 41,81 41,02 % EFFICIENCY
GERAGAO DE ELECTRICITY
ELETRICIDADE 577707 596.256 586.647 584.388 595.574 607.203 633.032 628.764 656.109 677.173 GENERATION
5 NON-
NAO RENOVAVEIS 139.160 163.512 155.478 118.569 128.551 111913 117.594 105.842 148528 83.268 RENEWABLES
GAS NATURAL 73358 83.816 82.599 60.561 70.518 59.263 65.570 59.480 86.957 42110 NATURAL GAS
CARVAO VAPOR 14.801 18.385 19.096 17.001 16.257 14204 15327 11946 17585  7.988 STEAM COAL
OLEO DIESEL 12993 15688 11992  6.562 5929 5679 5899 6598 7873  6.069 DIESEL OIL
OLEO COMBUSTIVEL 1113 18117 15230 6.660  7.851 4779 2299 2415  9.453 988 FUEL OIL
GAS DE COQUERIA 1018 1.345 981  1.042 1.607 1.520 1494 1435 1666  1.514 COKE OVEN GAS
‘ OTHER
OUTRAS SECUNDARIAS 3935 3222 3279 2792 2746 2859 3.240  3.013 2919  3.083 SECONDARIES
OUTRAS NAO OTHER NON-
RENOVAVEIS 6.492  7.560  7.566 8.085 7903 7935 7636 6902 7369 6957 RENEWABLES
URANIO GWh URANIUM
15450 15378 14.734 15864 15739 15674 16129 14.053 14705 14.559 CONTAINED

CONTIDO NO UO.
2 INUO,
RENOVAVEIS 438.547 432.745 431169 465.820 467.024 495290 515438 522.922 507.581 593.905 RENEWABLES
LENHA 1735 1952 2180 1970 2139 2360 2.274 2362 2224  2.239 FIREWOOD
BAGAGO DE CANA 29.871 32.557 34.024 35236 35656 35435 36.827 38776 34.342 32.262 sus;:gc;&/gg
LIXIVIA 8.073 10478 11.051 12.031 12946 14.081 13.010 14475 15144 17.294 BLACK LIQUOR
BIODIESEL 500 695 643 294 283 391 432 555 706 429 BIODIESEL
OTHER
OUTRAS RENOVAVEIS 792 1397 1.843 1804 1.889 2116 2377 2574 3.308 2810 RENEWABLES
EOLICA 6.578 12210 21.626 33.489 42.373 48475 55986 57.051 72.286 81.632 WIND
SOLAR 5 16 59 85 832 3461  6.655 10748 16752 30.126 SOLAR
HIDRAULICA 390.992 373.439 359.743 380911 370.906 388.971 397.877 396.381 362.818 427114 HYDRAULIC
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Tabela 5.4 - Centrais Elétricas de Servico Publico (SP)
Table 5.4 — Public Utility Power Plants (SP)

IDENTIFICAGAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 UT&?\ﬁ?E IDENTIFICATION
CONSUMO DE
COMBUCTIVETS 23764 28931 -27.166 -19.031 20351 -17.184 -18.084 -15833 -24736 -12.042 INPUT
A . NON
NAO RENOVAVEIS 23490 -28.588 -26.828 -18.789 20049 -16.837 -17.651 -15399 -24.277 -11.560 RENEWABLES
GAS NATURAL 11575 14219 -13704 -8.740 -10351 -8.089 -8.707 -7.813 -13252 -5.148 NATURAL GAS
CARVAO VAPOR 3566 -4140 -4265 -3937 -3553 -3054 -3.338 -2.608 -4.200 -1.830 STEAM COAL
OLEO DIESEL 2232 2747 -1.889 775 582  -807  -999 952 -1.224 779 DIESEL OIL
OLEOCOMBUSTIVEL ~ -2.016 -3.396 -3055 -1130 -1.379 720 267  -291 -1.694 -9 FUEL OIL
OUTRAS NAO 10°tep OTHER NON-
RENOVAVEIS e A (toe) RENEWABLES
R URANIUM
URANIO CONTIDO 4026 -4008 -3.840 -4134 -4102 -4.085 -4203 -3.662 -3.832 -3.794 CONTAINED
NO UO,
g INUO,
RENOVAVEIS 273 343 339 242 302 -348 433 -434  -450  -482 RENEWABLES
LENHA 64 68  -66  -43  -63 -69 72 -66 56 -103 FIREWOOD
BIODIESEL 410 154 133 55 -46 81 108 112 141 -81 BIODIESEL
OUTRAS RENOVAVEIS 99 421 140 -144 193 198  -254 256 262  -298 OTHER
RENEWABLES
GERACAO DE ELECTRICITY
e CIDABE 41682 42700 41703 41311 42.239 43020 45059 44273 46624 47.434 CENERATON
GERACAO 31720 30216 29126 30917 30299 31789 32547 32563 29.826 34972 HYDRO PLANTS
HIDRAULICA : - - - - : - - - -
.
GERACAO EOLICA 566 1050 1860 2880 3642 4167 4812 4903 6213 70160 eP(to®) WIND
GERACAO SOLAR 0 1 1 2 s6 251 428 512 657 1085 SOLAR
GERACAO TERMICA 9387 11433 10716 7512 8242 6813 7272 6295 9928 4361 THERMAL PLANTS
PERDAS NAGERACAO . . . ] . _ - | j i THERMAL PLANTS
ERmCA 14376 17498 -16450 -11519 -12110 -10.372 -10.812 -9.538 -14.808 -7.68110°tep(toe) ossee
RENDIMENTO THERMAL PLANTS
MEDIO TERMICAS 3950 39,52 3945 3947 40,50 39,64 4021 3976 40,4 3621 % e reney
GERAGAO DE ELECTRICITY
TR CIDRDE 484673 496510 484922 480.361 491.148 500.231 523.943 514.800 542.141 551.554 CENERATION
- NON
NAO RENOVAVEIS 107927 131413 123.037 86153 04439 77646 82722 71.246 113377 48613 RENEWABLES
GAS NATURAL 58976 70072 67983 45205 53639 42008 47.597 40.542 68189 23.489 NATURAL GAS
CARVAO VAPOR 13951 17279 17822 15545 14904 12711 13.823 10.855 16453  6.888 STEAM COAL
OLEO DIESEL 9193 11105 8085 3567 2987 3282 3506 4145 5474 3617 DIESEL OIL
OLEOCOMBUSTIVEL 9784 16998 13981 5548 6702 3558 1263 1410 8342 60 FUEL OIL
OUTRAS NAO OTHER NON-
RENOVAVEIS 573 581 431 423 467 413 405 242 215 0 ANE AR
URANIUM
URANIO CONTIDO 15450 15378 14734 15864 15739 15674 16120 14053 14705 14559 O CONTAINED
NO UO,
INUO,
RENOVAVEIS 376.746 365.097 361.885 394.208 396709 422585 441.221 443554 428.764 502941 RENEWABLES
LENHA 299 316 307 201 295 321 333 306 262 479 FIREWOOD
BIODIESEL 484 667 609 268 252 353 404 524 676 402 BIODIESEL
OUTRAS RENOVAVEIS 445 547 658 728 847 896 1103 1119 1127 1214 OTHER
: : : - RENEWABLES
EOLICA 6576 12208 21623 33485 42352 48458 55954 57010 72242 81583 WIND
SOLAR 3 8 16 26 650 2917 4978 5959 7641 12611 SOLAR
HIDRAULICA 368.939 351351 338673 350499 352313 369.641 378.450 378.637 346.816 406.653 HYDRAULIC
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Tabela 5.5 — Centrais Elétricas Autoprodutoras (APE)'

Table 5.5 - Self Producers Power Plants (APE)'

IDENTIFICAGAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 UT‘&?.Q?E IDENTIFICATION
CONSUMO DE
o s 14173 15454 15973 16267 -16.861 -17035 -17188 -17.888 -17.278 -16.953 INPUT
NAO RENOVAVEIS 7014 7229 7308 7346  7.664 7627 7821 7857 7773 7541 NON-
g - : - - g - - - - RENEWABLES
GAS NATURAL 3420 3275 3493  -3.694 -4010 -4027 -4264 -4539 -4277 -4.258 NATURAL GAS
CARVAO VAPOR 458 203 238 275  -257 286  -289 210 216 205 STEAM COAL
OLEO DIESEL 882 1063  -905  -694  -682 555  -555 569  -557  -569 DIESEL OIL
OLEO COMBUSTIVEL 271 220 256 229 239 254 215 208 230 192 FUEL OIL
GAS DE COQUERIA 255 339 245 261 373 -352 341  -326  -384  -350 COKE OVEN GAS
OUTRAS OTHER
CECUNDARIAS 755 619 630 5 528 549 622 578 561 S92 i spconpamis
OUTRAS NAO (toe) OTHER NON-
RENGUAVES 4273 1500 1540 1656  -1.576 1604  -1.535  -1425  -1.548  -1.377 AR B
RENOVAVEIS 7159 8225 -8.666 8921 9197 9407 -9.367 -10.031 -9.505 -9.412 RENEWABLES
LENHA 270 309 354 334 348 385 366 388 371 337 FIREWOOD
SUGAR CANE
BAGACO DE CANA 5265 5714 5935 -6109 -6145 -6071 -6235 -6565 -5780 -5.430 jaip
LIXIVIA 451 1961 2068 2201 2423  -2.635 2435 2709 -2.834 -3.236 BLACK LIQUOR
BIODIESEL 4 % 7 % 7 -8 6 7 6 6 BIODIESEL
OUTRAS RENOVAVEIS 109 236 301 271 274 309 -326 363 514 -403 OTHER
RENEWABLES
GERAGAO DE ELECTRICITY
A 8001 8578 8748 8946 8981 9200 9382 9801 9801  10.803 ooy
GERACAO
Sy 1897 1900  1.812 1841 1599 1662 1671 1526 1376 1760 HYDRO PLANTS
— s
GERACAO EOLICA 02 02 03 03 18 15 2,7 35 338 4,210’ tep (toe) WIND
GERACAO SOLAR 1 4 16 47 144 12 784 1506 SOLAR
GERACAO TERMICA 6104 6678 6932 7100 7364 7489 7564  7.859 7638  7.533 T
PERDAS NA GERACAO R THERMAL
LT 8060 8777 9041 9167 9497 9546 9624 10028 9640 -9.42010tep(toe) p o TR
RENDIMENTO MEDIO- THERMAL PLANTS
o) 4307 4321 4340 4365 4368 4396 44,01 4394 4420 4443 % jatieavis
GERAGAO DE ELECTRICITY
ety 93.034 99746 101725 104.028 104427 106972 109.089 113963 113.968 125619 N
. NON-
NAO RENOVAVEIS 31233 32009 32441 32416 34112 34267 34872 34595 35151 34655 RENEWABL £
GAS NATURAL 14382 13744 14617 15356 16879 17.255 17973 18938 18769  18.621 NATURAL GAS
CARVAO VAPOR 851 1106 1274 1456 1352 1493 1504 1090 1132 1100 STEAM COAL
OLEO DIESEL 3800 4584 3907 2995 2941 2397  2.393 2453 2399  2.451 DIESEL OIL
OLEO COMBUSTIVEL 1328 1118 1249 1412 1450 1221 1037 1005 1112 928 FUEL OIL
GAS DE COQUERIA 1018 1345 981 1042 1607 1520 1494 1435 1666 1514 COKEOVEN
OUTRAS OTHER
A (RIAS 3935 3222 3279 2792 2746  2.859 3240 3013 2919  3.083 SECONDARES
OUTRAS NAO GWh OTHER NON-
RENOUAVES 5919 6979 7135 7663 7436 7522 7231 6660 7154 6957 A
RENOVAVEIS 61801 67.647 69.284 71612 70314 72705 74217 79.368 78817 90963 RENEWABLES
LENHA 1436 1637 1874 1769 1844 2039 1941 2057 1963 1761 FIREWOOD
BAGACO DE CANA 20871 32557 34024 35236 35656 35435 36.827 38776 34342 32.262 SUCAR Al
LIXIVIA 8073 10478 11051 12031 12946 14.081 13010 14475 15144 17.294 BLACK LIQUOR
BIODIESEL 17 27 35 26 31 38 28 31 30 27 BIODIESEL
OTHER
OUTRAS RENOVAVEIS 347 850 1184 1076 1042 1220 1275 1456 2181 1596 RENEUAT e
EOLICA 3 3 3 3 21 17 32 40 44 49 WIND
SOLAR 2 8 43 59 182 544 1677 4790 9111 17515 SOLAR
HIDRAULICA 22053 22088 21070 21412 18593 19330 19427 17745 16002  20.461 HYDRAULIC

1. Inclui Autoproducéo Injetada e Nao Injetada no Sistema Publico de Transmisséao e Distribuicao de Energia Elétrica / Includes Self-production Injected and
Not Injected in the Public System of Transmission and Distribution of Electricity .
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Tabela 5.5a — Autoproducao Nao Injetada Na Rede'
Table 5.5a - Self Producers Not Injected in Electricity Network '

IDENTIFICAGAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 U'E‘L'J?]QE’E IDENTIFICATION
CONSUMO DE
ConBe s 9010 9936 -10.444 -11.816 -10669 -10754 -12344 -12.893 -12.896 -12.927 INPUT
NAO RENOVAVEIS 4835 5485 5711 -6985 -5634 5686 7415 7401 7538 -7.528 NON-
: - : : : : & ; : : RENEWABLES
GAS NATURAL 2241 2498 -2.666 -3.660 2709 2783 -4206 -4496 -4.430 -4.227 NATURAL GAS
CARVAO VAPOR 453 195 189 261 246 267 269  -192 197  -206 STEAM COAL
OLEO DIESEL 294 368 387 689 368 278  -549 568 556  -582 DIESEL OIL
OLEO COMBUSTIVEL 255 214 244 215 224 234 198 207 229 -191 FUEL OIL
GAS DE COQUERIA 205 311 221 221 -301 288 289  -307 369  -340 COKE OVEN GAS
OUTRAS OTHER
e RIAS 661 529 -607 516 496 500 590 532 SIS T70.00ocoo srconmARES
OUTRAS NAO OTHER NON-
s 1026 1371 1398 1423 -1291 1336 1315 1099 -1.242  -1.212 A
RENOVAVEIS 4168 -4451 -4728 -4831 5034 -5068 -4929 -5492 -5358 -5.398 RENEWABLES
LENHA 249 265 311 200 297 320 208  -351 331 261 FIREWOOD
SUGAR CANE
BAGACO DE CANA 2447 2365 2395 2433 2473 2373 2415 2740 2432 2374 Ja
LIXIVIA 1385 1599 1754 -1.870 2043 2118 1954 2132 -2.224 -2.492 BLACK LIQUOR
BIODIESEL 3 % 7 = - 7 5 % % % BIODIESEL
OUTRAS RENOVAVEIS 86 217 265 230 197 250 257 262 365  -266 OTHER
RENEWABLES
GERACAO DE ELECTRICITY
s 4194 4499 4709 5247 4881 4953 5508 5868 5990  6.335 CENERATO
GERACAO
Sy 328 293 271 303 299 204 271 233 206 237 HYDRO PLANTS
— :
GERACAO EOLICA 0 0 0 0 0 1 1 0 0 o10’tep (toe) WIND
GERAGAO SOLAR 0 0 2 0 1 19 57 197 372 693 SOLAR
GERACAO TERMICA 3866 4205 4436 4944 4581 4639 5179 5437 5412 5404 THeR
PERDASNAGERACAO i . ] i . ] . _ . | THERMAL PLANTS
LT 5144 5731 -6008 -6.872 -6.088 -6115 7165 7456 7484 -7.52310°tep(toe) ossEe
RENDIMENTO MEDIO- THERMAL PLANTS
o) 291 4232 4248 41,84 4293 4314 4195 4217 4196 4181 % (et
GERACAO DE ELECTRICITY
ety 48767 52313 54758 61012 56758 57.593 64046 68233 69651 73.663 N
. NON-
NAO RENOVAVEIS 22034 24664 25726 30754 25586 26057 32912 32.896 33.622 33305 RENEWABLES
GAS NATURAL 9643 10503 11306 15185 11645 12.213 17649 18731 18476 18.482 NATURAL GAS
CARVAO VAPOR 828 1071 1026 1388 1299 1399 1407 1090 1131 1100 STEAM COAL
OLEO DIESEL 1272 1592 1680 2973 1589 1203 2367 2449 2397 2449 DIESEL OIL
OLEOCOMBUSTIVEL ~ 1.250 1044 1189 1046 1077 1126 954 998 1104 915 FUEL OIL
GAS DE COQUERIA 819 1233 882 884 1297 1246 1265 1339 1588 1465 COKE OVEN
OUTRAS OTHER
o (RIAS 3453 2760 3165 2.693 2586 2.609 3079 2775 2689  2.744 SECONDARES
OUTRAS NAO cwh OTHER NON-
g 4769 6372 6477 6585 6093 6261 6192 5512 6236 6149 T
RENOVAVEIS 26733 27649 20032 30258 31072 31531 31134 35338 36029 40.358 RENEWABLES
LENHA 1324 1403 1643 1536 1571 1697 1.580 1.880 1769  1.396 FIREWOOD
BAGACO DE CANA 13.888 13476 13732 14.032 14.351 13852 14.263 15998 14111 13773 SUGAR CANE
BAGASSE
LIXIVIA 7399 8546 9375 10222 10916 11315 10444 11392 11.883 13.317 BLACK LIQUOR
BIODIESEL 16 26 33 2 29 35 25 30 30 26 BIODIESEL
OTHER
OUTRAS RENOVAVEIS 203 779 1076 921 809 980 992 1028 1510 1018 RENEUABL s
EOLICA 3 3 3 3 3 9 14 4 4 6 WIND
SOLAR 2 5 18 1 14 219 663 2296 4322 8064 SOLAR
HIDRAULICA 3809 3411 3152 3519 3478 3423 3153 2710 2400 2758 HYDRAULIC

1. Autoprodugéo gerada e consumida in loco, ndo utilizando o Sistema Publico de Transmissao e Distribuicao de Energia Elétrica. / Self-production
generated and consumed on-site, not using the Public System of Transmission and Distribution of Electricity.
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Tabela 5.5.b — Micro e Mini Geragao Distribuida

Table 5.5.b - Distributed Generation

UNIDADE

IDENTIFICAGAO 2016 2017 2018 2019 2020 2021 2022 (Unit) IDENTIFICATION
CONSUMO DE COMBUSTIVEIS -8 20 29 -51 -90 1123 -163 INPUT
NAO RENOVAVEIS - 2 -3 3 -4 -5 -2 NON-RENEWABLES

GAS NATURAL - 2 -3 -3 -4 -5 2 NATURAL GAS

CARVAO VAPOR - - - - - - - STEAM COAL

OLEO DIESEL - - - - - - - DIESEL OIL

OLEO COMBUSTIVEL - - - - - - - FUEL OIL

GAS DE COQUERIA - - - - - - - COKE OVEN GAS

10%tep (toe) —

OUTRAS SECUNDARIAS - - - - - - - OTHER SECONDARIES

OUTRAS NAO RENOVAVEIS - - - - - - - R oo
RENOVAVEIS -8 -18 26 -48 -86 18 -160 RENEWABLES

LENHA - - -3,31 -4,98 5,93 5,92 -6,64 FIREWOOD

BAGAGO DE CANA - - -0,04 -0,13 1,81 -3,21 -3,39 SUGAR CANE BAGASSE

LIXIVIA - - - - - -0,08 - BLACK LIQUOR

OUTRAS RENOVAVEIS 767 <1823 2220  -4271 7804 -108,63  -150,15 OTHER RENEWABLES
GERAGAO DE ELETRICIDADE 8,95 30,89 7123 191,41 45311 843,63 1.584,37 Gféﬁgﬁ’rclg,t

GERACAO HIDRAULICA 1,27 7,25 13,60 26,67 5,72 17,79 24,39 HYDRO
GERAGCAO EOLICA 0,02 1,56 1,22 2,44 3,19 3,54 3,92 10°tep (toe) WIND
GERAGCAO SOLAR 4,61 14,26 4524 142,66 40971 77561 1.494,48 SOLAR
GERAGAO TERMICA 3,05 7,82 1,18 19,64 34,49 46,69 61,58 THERMAL PLANTS
PERDAS NA GERACAO TERMICA 462 225 41737 -3145 5570 7583 -101,06 10°tep (toe) THERMAL %‘S’g
RENDIMENTO MEDIO-TERMICAS 39,78 38,96 39,17 38,45 38,24 38,11 37,86 % THER"@LFIPCLI?I’VVS
GERAGAO DE ELETRICIDADE 104 359 828 2.226 5.269 9.810  18.423 ééﬁg;ﬁ’f,g,\‘y
NAO RENOVAVEIS - 9 15 16 22 23 12 NON-RENEWABLES

GAS NATURAL - 9 15 16 22 23 12 NATURAL GAS

CARVAO VAPOR - - - - - - - STEAM COAL

OLEO DIESEL - - - - - - - DIESEL OIL

OLEO COMBUSTIVEL - - - - - - - FUEL OIL

GAS DE COQUERIA - - - - - - - COKE OVEN GAS

OUTRAS SECUNDARIAS - - - - - - - OTHER SECONDARIES

OUTRAS NAO RENOVAVEIS . . B : . . - Gwh é{v’ﬂ;’\ﬁg
RENOVAVEIS 104 350 814 2210 5.247 9787  18.411 RENEWABLES

LENHA - - 18 27 32 32 34 FIREWOOD

BAGACO DE CANA . . 0 1 1 19 20 SuGHR e

LIXIVIA - - - - 0 0 - BLACK LIQUOR

OUTRAS RENOVAVEIS 35 82 97 185 337 469 650 OTHER RENEWABLES

EOLICA 0 18 14 28 37 4 46 WIND

SOLAR 54 166 526 1.659 4.764 9.019  17.378 SOLAR

HIDRAULICA 15 84 158 310 67 207 284 HYDRAULIC
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Gréfico 5.3 - Geracao de Energia Elétrica Total
Chart 5.3 - Electricity Generation Total
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Gréfico 5.4 - Centrais Elétricas de Servico Publico - SP
Chart 5.4 - Public Utility Power Plants - SP
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Gréfico 5.5 - Centrais Elétricas Autoprodutoras - APE '
Chart 5.5 - Self Producers Power Plants - APE

TWh APE INJETADA NA REDE ® APE NAO INJETADO NA REDE

140
120
100 -
80
60
40
20 -

0
A, O U SR S S
S > P

Y% A
NS
S S O

N

1. Inclui autoprodugéo Injetada e Nao Injetada no Sistema Publico de Transmissao e Distribuicao de Energia Elétrica / Includes autoproduction both
injected and not injected into the Public Electricity Transmission and Distribution Systems

Grafico 5.5.a - Autoproducao de Energia Elétrica Nao Injetada na Rede’
Chart 5.5.a - Self Producers Not Injected in Electricity Network’
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1. Autoproducéo gerada e consumida in loco, ndo utilizando o Sistema Publico de Transmisséao e Distribuicao de Energia Elétrica / Autoproduction of
electricity consumed on-site, without using the Public Electricity Transmission and Distribution Systems
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Tabela 5.6 - Coquerias

Table 5.6 — Coking Plants

10° tep (toe)
IDENTIFICAGAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
CARVAO METALURGICO -7.782 -8.054 -7.676 -7.691 -8299 -8.190 -7.466 -6.863 -7.941 -7.450 METALLURGICAL COAL
EAAEYSS A"CETA"U RGico 0 0 0 0 0 0 0 0 0 0 NATIONAL
ﬁ\;\ggé%rggmw RGico 7782 8054 7676 7691 -8.299 -8190 7466 -6.863 7941 -7.450 IMPORTED
COQUE DE PETROLEO 818 841  -802  -826  -891 1125 -1.026 943 -1.289 -1.209 PETROLEUM COKE
GAS DE COQUERIA 1.683 1.703 1.635 1.569 1.776 1.835 1.672 1.537 1.818 1.705 COKE OVEN GAS
%ﬂ?ﬁ?E%iLDE CARVAO 6.481 6.552 6.265 6.371 6.788 7.010 6.390 5.873 6.946 6.516 COAL COKE
ALCATRAO 218 248 237 234 253 261 238 219 259 245 TAR
PERDAS -218 -393 -341 -342 -373 -210 -191 -176 -208 -194 LOSSES
Tabela 5.7 - Destilarias
Table 5.7 - Distilleries
10% tep (toe)
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
KZSEC)K]R-OS DA CANA-DE- -14.561 -14.948 -15.798 -14.758 -14.454 -17.296 -18.312 -16.917 -15.367 -14.292 SUGAR CANE PRODUCTS
CALDO DE CANA 110935 -11.376 -12350 -10.839 -10614 -14343 -15372 -13134 -12.461 -11613 SUGAR CANE JUICE
MELACO 3627 3572 3447 3920 -3.840 2952 2940 -3783 2906 -2.679 MOLASSES
OUTRAS FONTES PRIMARIAS 0 o o 0 o 0 0 o 158 2.3 OTHERRENEWABLE PRIMARY
ALCOOL ETILICO 14.368 14.842 15705 14702 14.404 17159 18.184 16.875 15.525 16.885 ETHYL ALCOHOL
ﬁhclg’% ETiLico 6411 6531 6175 6262 6245 5076 5665 5560 6169  7.066 ANHYDROUS ALCOHOL
ﬁ}g;’ﬂk%“co 7957 8311 9520 8440 8159 12083 12520 11.315 9356 9818 HYDRATED ALCOHOL
PERDAS -193 -106 -93 -56 -50 -137 -128 -42 0 -44 LOSSES
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Tabela 5.8 - Plantas de Biodiesel
Table 5.8 - Biodiesel Plants

3

m
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
v -3.253.873 -3.795.420 -4.378.456 -4.182.416-4.754.663 -5.915.722 -6.629.215 -7.200.242 -7.566.844-7.136.596 e
METANOL 332.867 -379953 -439.584 -365.360 -465311 -612.090 -650978 710791 -760.519 -711.465 METHANOL
OLEO DE SOJA -2.231.464 -2.625.558 -3.061.027 -3.020.819-3.072.446 -3.703.066 -4.037.087 -4.621.448 -4.907.873-4.225.399 SOYBEAN OIL
OLEO DE PALMA 9990 1026 3336 -15534 -36436 70710 -120791 -166.182 -169.147 -137.536 PALM OIL
OLEODEALGODAO  -64359 76792 -78.840 -30.628 -12426 -49175 -66.577 -108.368 -102.584 -77.756  COTTONSEED OIL
OLEO DE AMENDOIM 0 0 0 0 0 5349 -158.386 -14.866  -5.042 -12.542 PEANUT OIL
%Eg fraroiey 672 0 0 0 0 0 0 0 0 0 RADISH OIL
OLEO DE GIRASSOL 0 0 0 0 0 0 0 412 0 0 SUNFLOWER OIL
OLEO DE MAMONA 0 0 0 0 0 0 0 338 136 564 CASTOROIL
OLEO DE SESAMO 0 0 0 0 0 0 0 0 0 0 SESAME OIL
OLEO DE CANOLA 0 0 158 7234 -1l762  -4059 3135  -3767  -3.802  -3.073 CANOLA OIL
SEBO 563.860 -644.382 712.670 -576429 -586.761 -704.012 -680.881 -576.177 -524151 -509.770 TALLOW
TRAROSMATERIAIS 383 14119 30656 -85.428 383164 -523993 -668.864 746445 789.525-1041714 Rt
DA DE 630 15831 1797  -6924 -46981 -43772 -34244 -40424 -56702 -76018 CHICKEN FAT
CORDURADE 13928 15648 24452 -38957 87193 -112411 -115.636 -130.419 -133.389 -192.382 PORK FAT
858005 FRITURA 27711 22110 16935 26101 52182 -87.086 -92.636 -79.604 -113.973 -148377 USED FRYING OIL
EFSSE’%‘?&?&» [y 2917488 3419.838 3937.269 3801339 4.291.294 5350036 5923.868 6432008 6.765.850 6258952 Pg’gg[’fcs%ﬁ;%
fvEe ftep) -2.390.586 -2.790.037 -3.216.120-3.086.628 -3.508.947-4.365.809-4.892.369 -5.313.787-5.584.340-5.266.816 v ATEC;?L‘;ZQZ
grgggscé?rggo) ftep) 2310651 2708512 3118317 3.010.660 3.398.705 4.237.229 4691703 5.094.150 5.358.553 4.957.090 Plfé%DUI?;'IE(L)I(IB[I‘ZZ
PERDAS 79935 81526 97803 75967 -110.242 -128.581 -200.665 -219.636 -225.786 -309.726 LOSSES
Tabela 5.9 - Ciclo do Combustivel Nuclear
Table 5.9 - Nuclear Fuel Cycle
10° tep (toe)
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
URANIOU,0, 5026 1747 -971  -4821  -5724  -5598  -5583  -4047  -4279  -4210 URANIUM U0,
HE‘)AJ‘C')? CONTIDO 4946 1719 955 4744 5632 5509 5494 3983 4211 4143 URANUM CONT,%’;’%Z
PERDAS 80 28 a5 77 91 -89 -89 -65 -68 67 LOSSES
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Tabela 5.10 - Carvoarias
Table 5.10 - Charcoal Plants

10° tep (toe)
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
LENHA -8273 -8177 -7989 -7126 -7394 -8018 -8197 -8280 -8691 -8403 FIREWOOD
CARVAO VEGETAL 4385 4358 4258 3798 3941 4274 4369 4413 4632 4479 CHARCOAL
PERDAS -3888 -3819 -3731 -3328 -3453 -3745 -3828 -3867 -4059 -3924 LOSSES
Tabela 5.11 — Usinas de Gaseificacao
Table 5.11 — Gasification Plants

10° tep (toe)
IDENTIFICACAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 IDENTIFICATION
GAS NATURAL 0 0 0 0 0 0 0 0 0 0 NATURAL GAS
CARVAO VAPOR 0 0 0 0 0 0 0 0 0 0 STEAM COAL
fA/EBI'XiSRGICO 0 0 0 0 0 0 0 0 0 0 METALLURGICAL COAL
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
CM?,\?E%EAEL’E CARVAO 0 0 0 0 0 0 0 0 0 0 COAL COKE
PERDAS 0 0 0 0 0 0 0 0 0 0 LOSSES
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6.1 Conceituagao

Os conceitos basicos utilizados para o levan-
tamento dos recursos e reservas de algumas
Fontes Primarias de Energia sao a seguir
relacionados:

6.1.1 Petroleo e Gas Natural
Considera-se o volume de 6leo e/ou gas,
medido nas condi¢des basicas, originado
da multiplicacdo de fatores de recuperacdo
(determinados em estudos de engenharia de
reservatorios) pelo volume original provado
de 6leo e/ou gas, descontando-se o volume
produzido até a data considerada.
a) Fator de Recuperacgao
E o indice que mede a eficiéncia das téc-
nicas utilizadas para o aproveitamento da
energia natural contida no reservatério, bem
como da energia externa adicional introduzida
no reservatorio, com a finalidade de produzir
certa quantidade de 6leo e/ou gas do volume
original provado.
b) Volume Original de Oleo e/ou Gas
E o volume de 6leo e/ou gas, medido
nas condi¢des basicas, originalmente exis-
tente no reservatorio.
¢) Producdo Acumulada de Oleo e/ou
Gaés
E o volume de 6leo e/ou gas, medido
nas condicdes basicas, produzido no reser-
vatorio até a época da avaliacao.
d) CondicOes Bésicas de Temperatura e
Pressao
Pressdo absoluta: 1 atm. =1,0332 kg/cm?
(14,7 psi)
Temperatura: 20° C

6.1.2 Xisto

Os conceitos de recursos e reservas utilizados
para o xisto sdo aqueles adotados pelo Cédigo
de Mineracao Brasileiro, a saber:

a) Recurso — uma concentracdo de mate-
riais sélidos, liquidos ou gasosos que ocorre
naturalmente no interior ou na superficie da
crosta terrestre de tal forma que a extracdo
econdmica é usual ou potencialmente viavel.

b) Recursos Identificados - depodsitos

EMPRESA DE PESQUISA ENERGETICA - EPE

6.1 Criteria

The basic criteria for the estimation
of energy reserves and resources are the
following:

6.1.1 Oil and Natural Gas

Estimates of the volume of oil and/or
gas are measured under the basic atmo-
spheric conditions, multiplying the recov-
ery factors (checked by engineering studies
of reservoirs) by the proven volume of oil or
gas discounting the volume produced up
to the reference date.

a) Recovery Factor

It is the index that measures the effi-
ciency of the techniques used for extract-
ing the natural energy contained in the
reservoir, as well as the additional external
energy introduced into the reservoir, in or-
der to produce a certain amount of oil and/
or gas of the originally proved volume.

b) Original volume of oil and/or gas

It is the volume of oil or gas checked in
basic conditions, originally existing in the
reservoir.

¢) Cumulative production of oil and/or
gas

It is the volume of oil and/or gas mea-
sured under basic condition, extracted from
the reservoir up to the time of evaluation.

d) Pressure and temperature basic
conditions

Absolute pressure: 1 atm. = 1.0332 kg/
cm? (14.7 psi)

Temperature: 20° C

6.1.2 Shale Oil

Concepts of resources and reserves for
shale oil are those adopted by the Brazilian
Mining Code:

a) Resources — concentration of solid,
liquid or gaseous materials occurring natu-
rally inside or on the surface of Earth’s crust
so that economic extraction is usually or
potentially feasible.

b) Identified Resources - specific de-
posits or bodies of solid, liquid or gaseous




ou corpos especificos de materiais sélidos, li-
quidos ou gasosos cuja localizagao, qualida-
de e quantidade sdo conhecidas por meio de
evidéncias ou de pesquisas geoldgicas com
maior ou menor grau de detalhamento.

c) Reserva - a parte de um recurso
identificado na qual um mineral Util ou uma
utilidade energética pode ser econdmica e
legalmente extraida na época de sua deter-
minagao.

As defini¢cbes para os termos “medida”,

“indicada” e “inferida” sao aplicaveis tanto para
reservas como para recursos identificados,
dependendo do grau de detalhamento dos
trabalhos realizados:

d) Medida - material para o qual as es-
timativas de qualidade e quantidade foram
computadas com uma margem de erro me-
nor que 20%, por meio de trabalhos geolégi-
cos detalhados e amostragens e andlises ab-
solutamente sistematicas e representativas.

e) Indicada - material para o qual as es-
timativas de qualidade e quantidade foram
computadas parcialmente por meio de traba-
Ihos geoldgicos detalhados e amostragem re-
presentativa e parcialmente por meio de pro-
jecdes geoldgicas razodveis (extrapolagao).

f) Inferida — material para o qual as estima-
tivas de qualidade e quantidade sao baseadas
apenas em algumas evidéncias e projecdes
geoldgicas.

6.1.3 Carvao Mineral
As reservas de carvao sao determinadas consi-
derando-se os seguintes parametros:

a) Espessura minima: 0,5 a 1,0 m de car-
vao na camada.

b) Reserva medida: reserva contigua aos
furos de sonda em um raio de 400 m e drea de
0,50 km?.

c) Reserva indicada: reserva externa a
reserva medida em um raio de 1.200 m dos
furos, representando uma area de 4,02 km?.

d) Reserva inferida: reserva situada
além da reserva indicada até uma distancia
maxima de 4,8 km dos furos. As reservas apre-
sentadas no balanco sdo geoldgicas “in situ”

materials, whose location, quality and
quantity are known through geological ev-
idences or prospection in a greater or lesser
degree of detail.

¢) Reserve - portion of an identified
resource from which an useful mineral or
energy can be economically and legally
extracted, at the time of its identification.

The definition of the terms “measured’

“indicated’ and “inferred” are applicable to

both reserves and identified resources, de-
pending on the degree of details of the re-
search work performed.

d) Measured - refers to materials for
which the estimates of quantity and qual-
ity have been computed with a margin of
error of less than 20%, with detailed geo-
logical research and with systematic and
representative sampling analysis;

e) Indicated - materials for which
quality and quantity estimates have been
computed both by detailed geological
research and representative sampling,
and by reasonable geological projections
(extrapolation);

f) Inferred - materials for which qual-
ity and quantity estimates are based
only on certain geological evidences and
projections.

6.1.3 Coal

Coal reserves have been determined
as follows:

a) Minimum thickness: 0.5 to 1.0 m of
coal in layer;

b) Measured reserve: reserve within
a radius of 400 meters and an area of 0.5
km?, around the bore hole;

¢) Indicated reserve: reserve external
to the measured reserve within a radius of
1,200 meters from the holes, covering an
area of 4.02 km?;

d) Inferred reserve: reserve situ-
ated beyond the indicated reserve, up
to a maximum distance of 4.8 km from
the bore holes. The reserves shown in
the balance sheet are geological “in situ”
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Para determinagao das reservas recupera-
veis devem ser levadas em consideracao as
perdas de mineracdo e de beneficiamento,
bem como problemas de falhamentos e in-
trusdes de diabasio.

6.1.4 Potencial Hidrelétrico

Entende-se por potencial hidrelétrico o po-
tencial possivel de ser técnica e economica-
mente aproveitado nas condi¢des atuais de
tecnologia.

O potencial hidrelétrico é medido em
termos de energia firme, que é a geracao
maxima continua na hipotese de repeticao
futura do periodo hidrolégico critico.

O potencial hidrelétrico inventariado
compreende as usinas em operagao ou cons-
trucdo e os aproveitamentos disponiveis es-
tudados nos niveis de inventario, viabilidade
e projeto basico.

Tomando-se por base o inventario como
etapa em que se mede com toda precisao
o potencial, pode-se avaliar a precisdao dos
valores obtidos para o potencial estimado.

De acordo com estudos de avaliacdo, ja
procedidos, os valores estimados se situam
em até cerca de 35% abaixo do valor final in-
ventariado, donde se conclui que o potencial
estimado é bastante conservador.

6.1.5 Uranio

No Brasil, as reservas de uranio seguem a
classificacdo convencional de geologia, ba-
seado no critério do “Cédigo de Mineracao
Brasileiro”- medidas, indicadas e inferidas.

As informacoes da tabela mostram as
reservas geoldgicas. Ao fazer a conversdo
para tep supde-se que haja perdas da ordem
de 30% na mineracdo e beneficiamento.

A Agéncia Internacional de Energia
Atomica - AIEA tem uma classificacdo pro-
pria, que inclui o critério de custo de uma
extracdo e beneficiamento de uranio.

Correspondéncia entre classificacoes:

EMPRESA DE PESQUISA ENERGETICA - EPE

For determination of recoverable reserves
should be taken into account the losses in
mining and benefaction, as well as problems
due to faulting and diabasio intrusions.

6.1.4 Hydraulic Potential

Hydraulic potential is the potential
which can be technically and economically
exploited under existing technological
conditions.

Hydro-electric potential is measured in
terms of firm energy, meaning the largest
power that can be generated during the worst
hydrological period.

Inventoried hydro-electric potential in-
cludes operating and in construction pow-
er plants and those for which a basic and
feasibility study has been prepared.

Considering the inventory as the base
in which the potential is measured with
high precision, it is possible to evaluate the
precision of the values obtained for the es-
timated potential.

According with  evaluation studies,
that have already been proceeded, the es-
timated values stay up to 35% under the
final inventoried value, thus it can be con-
cluded that the estimated potential is very
conservative.

6.1.5 Uranium

In Brazil, uranium reserves follow
the conventional geological classification
based on the criteria classification of the
Brazilian Mining Code — measured, indicat-
ed and inferred.

The table information shows the geo-
logical reserves, because of the calculation
of oil equivalence is based on the assump-
tion that there are up to 30% losses in min-
ing and benefaction.

The International Atomic Energy
Agency - IAEA - has its own classification,
which includes the criterion of cut-off for
the cost of extraction and benefaction of
the uranium.

Correspondence
classifications:

between the




Convencional (Brasil) AIEA

Conventional (Brazil) IAEA
Reservas Medidas + Reservas Indicadas Razoavelmente Asseguradas
Measured Reserves + Indicated Reserves Reasonably Assured
Reservas Inferidas Reservas Adicionais
Inferred Reserves Additional Reserves
6.1.6 Biomassa 6.1.6 Biomass
Biomassa, destinada ao aproveitamento Biomass, intended for energetic use, is

energético, é uma fonte primaria de energia,  a primary, non-fossil, energy source consist-
nao féssil, que consiste em matéria organica  ing of organic matter of animal or vegeta-
de origem animal ou vegetal. A biomassa  ble origin. Biomass contains stored energy
contém energia armazenadasobaformade  in form of chemical energy. Regarding its
energia quimica. Em relacdo a sua origem, origin, biomass for energy purposes can
as biomassas para fins energéticos podem  be classified in the categories of forest
ser classificadas nas categorias de biomassa  biomass, its products and by-products or
energética florestal, seu produtos e subpro-  waste; agricultural biomass, agro-energy
dutos ou residuos; biomassa energéticada  crops, wastes and by-products of agricul-
agropecudria, as culturas agroenergéticas  tural, agroindustrial and animal production
e os residuos e subprodutos das atividades  activities; and urban waste.

agricolas, agroindustriais e da producao

animal; e rejeitos urbanos.

Tabela 6.1 - Recursos e Reservas Energéticas Brasileiras
Table 6.1 - Brazilian Energy Resources and Reserves'

MEDIDAS/ INFERIDAS/ TOTAL EQUIVALENCIA
INDICADAS/INVENTARIADAS ESTIMADAS ENERGETICA >-10° tep
MEASURED/ INFERRED/ 5100
UNIDADES/UNITS |\ p| ATED/INVENTORIED ESTIMATED TOTAL EQUIVALENTZ-10
CARVAO MINERAL? 100t 25.695 6.535 32.230 7.014.870 coar?
HIDRAULICA® aw 4 24,0 1354 83.956 HYDRAULIC?
NUCLEAR
ENERGIA NUCLEAR* tu,0, 177.500 131.870 309370 2154011 prpAd

1. Néo inclui demais recursos energéticos renovaveis. / Not including other renewable sources.
2. Considera recuperagéao de 70% e poder calorifico de 3.900 kcal/kg. / Considers recovery of 70% and heating value of 3,900 kcal/kg.
3.Valor anual para fator de capacidade de 55% / Based on capacity factor of 55%.

4. Considera perdas de mineragéo e beneficiamento e nao considera reciclagem de pluténio e uréanio residual. / Only losses due to mining and bene-
ficiation are considered.

5. Calculado sobre as reservas medidas / indicadas / inventariadas. / Calculated over measured, indicated and inventoried reserves.

Tabela 6.1.a—- Recursos e Reservas Energéticas Brasileiras'
Table 6.1.a — Brazilian Energy Resources and Reserves’

PROVADAS (1p) PROVADASE iy RECURSOS EQUIVALENCIA
- 610
PROVAVEIS (2P) o Q0 NERE CONTINGENTES  ENERGETICA - 10° tep
UNIDADES/ provEp  PROVEDAND PROVED, PROBABLE  CONTINGENT ol
UNITS PROBABLE ANDPOSSIBLE  RESOURCES EQUIVALENT - 10°toe
PETROLEO? 100 m 2.362179 3.488.888 4.280.674 1.308.432 2102.339 PETROLEUM”
GASNATURAL”  105m? 406.525 517.573 587.859 268.416 403.679 NATURAL GAS”

1. Néo inclui demais recursos energéticos renovaveis. / Not including other renewable sources.
6. Calculado sobre as reservas provadas / Calculated over proved reserves.

7. Conforme Resolucao ANP n° 47/2014 / As ANP 47/2014.
MINISTERIO DE MINAS E ENERGIA - MME
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Tabela 6.2 — Reservas Provadas de Petrdleo e Gas Natural'

Table 6.2 - Petroleum and Natural Gas Proved Reserves'

PETROLEO GAS NATURAL
ANO PETROLEUM NATURAL GAS
YEAR
10° m* 10°m*
1975 120.730 25.936
1976 135.900 34135
1977 173.940 39.455
1978 178.970 44.389
1979 198.420 45.082
1980 209.540 52.544
1981 234.640 60.287
1982 273.210 72.334
1983 294.100 81.606
1984 320.520 83.892
1985 344.694 92.734
1986 374.958 95.834
1987 405.538 105.343
1988 447.730 108.900
1989 438.779 116.008
1990 717.516 172.018
1991 766.055 181.523
1992 789.490 192.534
1993 792.100 191.071
1994 854.468 198.761
1995 989.385 207.964
1996 1.062.143 223.562
1997 1.129.755 227.650
1998 1.169.710 225.944
1999 1.296.273 231.233
2000 1.345.746 220.999
2001 1.349.039 219.841
2002 1.558.757 244.547
2003 1.685.518 245.340
2004 1.787.500 326.084
2005 1.871.640 306.395
2006 1.936.665 347903
2007 2.006.970 364.991
2008 2.035.200 364.236
2009 2.044.091 366.467
2010 2.223.640 416.952
2011 2.271.490 434.376
2012 2.309.100 436.430
2013 2.340.100 433.958
2014 2.572.700 471148
2015 2.072.100 429.457
2016 2.013.750 378.263
2017 2.040.610 369.918
2018 2.104.760 368.450
2019 2.021.190 364.582
2020 1.895.926 338.049
2021 2.105.446 378.653
2022 2.362.179 406.525

Fonte (Source): Agéncia Nacional de Petréleo

1. Inclui reservas de campos em desenvolvimento. / Developing fields are considered.

Nota: de 1990 a 1998 passaram a ser adotados os critérios da Society of Petroleum Engineers (SPE) e do World Petroleum Congress (WPC), o que eleva
um pouco as reservas medidas em relagdo aos critérios utilizados nos anos anteriores. De 1999 a 2014, os valores foram calculados com base na Portaria
ANP n° 009, de 21/01/2000. A partir de 2015, os valores foram calculados conforme Resolugédo ANP n° 47/2014.

Note: From 1990 to 1998, criteria adopted from both SPE and WPC, which slightly increased reserves in comparison to previous years. From 1999 to
2014, values are based on ANP Decree 009/2000. From 2015 on, values are based on ANP Resolution 47/2014.
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Grafico 6.1 — Reservas Provadas de Petréleo
Chart 6.1 — Petroleum Proved Reserves
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Grafico 6.2 — Reservas Provadas de Gas Natural
Chart 6.2 — Natural Gas Proved Reserves
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Tabela 6.3 — Recursos Hidraulicos'
Table 6.3 - Hydraulic Potential'

MW

ANO INVENTARIADO + APROVEITADO ESTIMADO TOTAL
YEAR INVENTORIED ESTIMATED

1970 36.977 42.370 79.347
1971 36.977 42.370 79.347
1972 36.977 42.370 79.347
1973 36.977 42.370 79.347
1974 36.977 42.370 79.347
1975 36.977 42.370 79.347
1976 36.977 42.370 79.347
1977 36.977 42.370 79.347
1978 36.977 42.370 79.347
1979 36.977 42.370 79.347
1980 66.470 40.100 106.570
1981 66.470 40.100 106.570
1982 66.470 40.100 106.570
1983 66.470 40.100 106.570
1984 66.470 40.100 106.570
1985 66.470 40.100 106.570
1986 75.766 51.778 127.544
1987 75.766 51.778 127.544
1988 75.766 51.778 127.544
1989 75.766 51.778 127.544
1990 75.766 51.778 127.544
1991 77.200 51.800 129.000
1992 77.200 51.800 129.000
1993 82.686 51.800 134.486
1994 82.686 51.800 134.486
1995 92.880 50.500 143.380
1996 92.880 50.500 143.380
1997 92.880 50.500 143.380
1998 92.880 50.500 143.380
1999 92.880 50.500 143.380
2000 92.880 50.500 143.380
2001 92.880 50.500 143.380
2002 92.880 50.500 143.380
2003 92.880 50.500 143.380
2004 92.880 50.500 143.380
2005 92.880 50.500 143.380
2006 102.080 31.769 133.849
2007 102.080 31.769 133.849
2008 102.080 31.769 133.849
2009 102.080 31.769 133.849
2010 102.080 31.769 133.849
2011 108.778 28.096 136.874
2012 108.160 26.577 134.737
2013 108.634 26.534 135.168
2014 110.282 25.702 135.983
2015 110.733 25373 136.105
2016 111.092 24.002 135.094
2017 111.092 24.002 135.094
2018 111.442 23.990 135.432

'Energia firme / 'Firm Energy
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Grafico 6.3 - Potencial Hidrelétrico
Chart 6.3 - Hydraulic Potential
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Tabela 6.4 — Reservas de Carvao Mineral e Turfa'

Table 6.4 — Coal and Peat Reserves' .
10%on

CARVAO MINERAL

ANO COAL TURFA
YEAR ENERGETICO METALURGICO TOTAL PEAT
STEAM METALLURGICAL TOTAL
1974 4.423 660 5.083 12
1975 11.348 746 12.094 12
1976 11.362 746 12.108 12
1977 19.786 1.105 20.891 12
1978 19.842 1.406 21.248 12
1979 21.290 1.483 22.773 51
1980 21.331 1.483 22.814 132
1981 21.331 1.483 22.814 152
1982 21.346 1.483 22.829 376
1983 21.403 1.483 22.886 487
1984 21.470 1.483 22,953 487
1985 25.600 5.393 30.993 487
1986 26.555 5.892 32.447 487
1987 26.555 5.873 32.428 487
1988 26.555 5.866 32421 487
1989 26.543 5.850 32.393 487
1990 27.265 5.150 32415 487
1991 27.260 5.150 32.410 487
1992 27.255 5.150 32.405 487
1993 27.251 5.150 32.401 487
1994 27.247 5.149 32.396 487
1995 27.242 5.149 32.391 487
1996 27.237 5.149 32.386 487
1997 27.231 5.149 32.380 487
1998 27.226 5.149 32.375 487
1999 27.221 5.149 32.370 487
2000 27.215 5.149 32.364 487
2001 27.209 5.149 32.358 487
2002 27.204 5.149 32.353 487
2003 27.199 5.149 32.348 487
2004 27.193 5.149 32.342 487
2005 27187 5.149 32336 487
2006 27181 5.149 32.330 487
2007 27175 5.149 32.324 487
2008 27.169 5.148 32318 487
2009 27164 5.148 32.312 487
2010 27158 5.148 32.306 487
2011 27153 5.148 32.301 487
2012 27.146 5.148 32.294 487
2013 27137 5.148 32.285 487
2014 27129 5.148 32.277 487
2015 27123 5.148 32.271 487
2016 27.116 5.148 32.264 487
2017 27111 5.148 32.259 487
2018 27106 5.148 32.254 487
2019 27.101 5.148 32.249 487
2020 27.095 5.148 32.243 487
2021 27.089 5.148 32.237 487
2022 27.082 5.148 32.230 487

1. Inclui reservas medidas, indicadas e inferidas. / Includes measured, indicated and inferred reserves.
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Grafico 6.4 — Reservas de Carvao Mineral
Chart 6.4 — Coal Reserves
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Tabela 6.5 — Reservas de Uranio'
Table 6.5 — Uranium Reserves'

ANO/ YEAR U,0,
1973 6.292
1974 11.040
1975 11.041
1976 26.380
1977 66.800
1978 142.300
1979 215.300
1980 236.300
1981 266.300
1982 301.490
1983 301.490
1984 301.490
1985 301.490
1986 301.490
1987 301.490
1988 301.490
1989 301.490
1990 301.490
1991 301.490
1992 301.490
1993 301.490
1994 301.490
1995 301.490
1996 301.490
1997 300196
1998 300196
1999 300196
2000 300196
2001 300196
2002 300196
2003 300.370
2004 300.370
2005 309.370
2006 300.370
2007 300.370
2008 309.370
2009 300.370
2010 300.370
201 300.370
2012 300.370
2013 300.370
2014 309.370
2015 300.370
2016 309.370
2017 300.370
2018 300.370
2019 300.370
2020 309.370
2021 300.370
2022 300.370

1. Inclui reservas medidas, indicadas e inferidas. / 1 Includes measured, indicated and inferred reserves.

EMPRESA DE PESQUISA ENERGETICA - EPE




130

Grafico 6.5 - Reservas de Uranio
Chart 6.5 — Uranium Reserves
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Tabela 7.1 — Oferta Interna de Energia / PIB / Populagao
Table 7.1 - Total Energy Supply / GDP / Population

Unidade 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
DOMESTIC
OIS 10tep(toe) 2968 3061 3004 2893 2947 2912 2955 2895 3032 3031 ENERGYSUPPLY
; -DES
OFERTA INTERNA £ omEsTIC
DE ENERGIA GWh 618.041 630.031 621.069 625183 631929 642182 657989 653.481 679212 690.081
: ENERGY SUPPLY
ELETRICA -OIEE
- DEES
PRODUTO 10°US$ ppc Doﬁgsofé
INTERNO BRUTO- (ppp) (2010) 3.060,3 3.0758 29667 28695 29075 29593 29955 28973 30419 31331 omesTic
PIB Y
DF
POPULACAQ 10°hab POPULATION-
PRS0 3P hmn 2009 2026 2043 2060 2076 2093 210 2125 2141 2156 s
OIE/PIB ‘/ﬁ%%’g 0097 0100 0101 001 0101 0098 0099 0100 000 0097 DES/GDF
tep/hab
OIE/POP ; 1478 1511 1470 1404 1419 1391 1401 1,362 1416 1406  DEES/CAPITA
(toe/ inhab)
OIEE/POP KWh/hab 35,7 3110 3040 3035 3043 3068 3019 3075 3173 3201  DES/CAPITA
(KWh/inhab) > : : : : : - : : :

Nota: Valores em reais constantes de 2010 convertidos para délares em paridade do poder de compra (ppc) de 2010./ Note: Constant values in reais of
2011 converted to dollars at purchasing power parity (ppp) of 2010.

1. Estimativa elaborada pela EPE baseada na ‘Projecéo da Populagéo do Brasil por sexo e idade: 2000-2060' - agosto de 2013 (IBGE) / Estimate made by
EPE based on ‘Population Projection of Brazil by sex and age: 2000-2060’ - August 2013 (IBGE).

Tabela 7.2 - Oferta Interna de Energéticos / PIB
Table 7.2 - Energy Supply by Source per GDP

tep (toe)/10> US$ ppc (ppp) (2010)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
EEETRT\?ALS?)SE/PIB 0038 0039 0038 0037 0036 0034 0034 0033 0034 0034 oL SRUDE oL i
?ﬂ'@%%‘iﬁépm 0012 0011 0011 0013 0012 0012 0012 0012 0011 0,012 HYDRAULIC AND ELECTRICITY/GDP
g‘E\RRI\(,’:%S"S'/"ﬁSAL E 0,005 0006 0006 0006 0006 0006 0005 0005 0006 0004 COALAND COALPRODUCTS/GDP
LENHA E CARVAO VEGETAL/PIB 0,008 0,008 0,008 0,008 0009 0009 0009 0009 0009 0,009 FREWOOD AND CHARCOAL/GDP
;E%ER;%SIBDA CANADE 0016 0016 0017 0018 0017 0017 0018 0019 0016 0015  SUGARCANEPRODUCTS/GDP
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Tabela 7.3 — Consumo Final Energético

Table 7.3 - Final Energy Consumption by Sector

10 tep (toe)
2013 2014 2015 2006 2017 2018 2019 2020 2021 2022
CONSUMO FINAL FINAL ENERGY
CoreapoE 242.837 248694 245110 240013 243782 243338 244789 241222 250014 255375 L ElERey
SERVICOS 95029 98738 96932 94499 95489 95023 97949 91412 97814 102.885 SERVICES
COMERCIO COMMERCE AND
EOUTROS 12007 12711 12729 12512 12599 12834 13.264 12037 12.627 13458 e
TRANSPORTES 83.022 86027 84203 81987 82890 82189 84.685 79.375 85187 89426 TRANSPORTATION
AGRICULTURE AND
AGROPECUARIO 10614 11174 11452 11244 12292 12348 12631 13.012 13043  13.082 R
INDUSTRIA 87990 86986 84369 83457 85018 81.243 79137 82182 85618 86.949 INDUSTRY
EXTRATIVA 3246 3357 3345 2712 2655 2736 2418 2141 2297  2.265 MINING?
MINERAL
TRANSFORMACAO 84744 83629 81024 80744 82363 78508 76718 80.041 83321 84.684 TRANSF %"5’3;’%:
NAOMETALICOS® 10016 10028 9048 8144 7945 7806 7900 7785 8461 8181 NON-METALS >
. FERROUS AND
METALURGIA 25106 24684 23731 22304 23874 23463 22567 22111 24685 23612 RROLS AND)
QuUIMICA 6986 6709 6875 6743 7019 6909 6675 5835 6494 6382 CHEMICAL
ALIMENTOS FOODS AND
AN 23339 22396 21475 23.531 23297 19236 19223 24389 21839 22519 o
TEXTIL 1101 1018 895 842 890 879 861 749 854 794 TEXTILES
PAPELECELULOSE 10574 11173 11720 12381 12674 13366 12785 13150 13949  15.085 PAPER AND PULP
OUTRAS
s S 7622 7622 7271 6797 6663 6848 6706 6020 7039 8112 OTHERS
ENERGETICO 25079 26540 26919 25419 24983 27660 27718 26317 24863  23.496 ENERGY SECTOR
RESIDENCIAL 24125 25256 25438 25393 26001 27063 27.354 28298 28577 28963 RESIDENTIAL
CONSUMO NAO- UNIDENTIFIED
IDENTIFICADO 0 0 0 0 0 0 0 0 0 0 CONSUMPTION

1. Corresponde aos setores publico e comercial. / It corresponds to the public and commercial sectors

2. Mineracéo e pelotizacdo. Exclui exploracdo de petréleo, gas natural e mineracao de carvao mineral. / Mining and pelletizing. Excluding oil explora-

tion, natural gas and coal mining.

3. Corresponde aos setores cimento e ceramica / It corresponds to the cement and ceramics industries

4. Corresponde aos setores ferro-gusa e ago, ferro-ligas e nao-ferrosos. / It corresponds to the sectors iron and steel, iron-alloys and non-ferrous metals.
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Tabela 7.4 - Produto Interno Bruto Setorial

Table 7.4 — Gross Domestic Product by Sector

108 US$ ppc (ppp) (2010)

2013 2014 2005 2016 2017 2018 2019 2020 2021 2022
TOTAL 3.060.349 3.075.772 2.966.712 2.869.525 2.907.485 2.959.345 2.995.472 2.897.318 3.041.861 3.133.116 TOTAL
SERVICOS 1.766.979 1.784.391 1.735.610 1.697.056 1.710.050 1.745.741 1.772.138 1.705.894 1.795.008 1.869.657 SERVICES
SoMERCIALE 1655363 1.671.111 1.627.229 1.594.727 1.606.723 1.640.198 1.666.533 1.613.699 1.690.937 1.756.833 SLOMMERCE
TRANSPORTES 111616 113280 108.381 102329 103326 105543 105606 92195 104071 112.824  TRANSPORTATION
AGROPECUARIO 128019 131.591 135953 128850 147.086 149.008 149.627 155.873 156306 153.581 ASRCULTUAE
INDUSTRIA 575.520 560.561 515464 479917 477471 479913 470107 448.400 477425 481.840 INDUSTRY
EXTRATVA 33079 35505 37636 3379 37993 38820 27195 24397 27612 25537 MINING?
TRANSFORMAGAO 542441 524965 477.828 446738 430478 441084 442912 424002 449813 456303 | ANSTORVATION
NAO METALICOS 14319 14149 13196 11726 11467 11762 11829 11636 13209 12.464 NON-METALS
METALURGIA 34666 32782 30179 30435 29716 30497 31230 29461 32066 29781 FERROLS AN
QUIMICA® 18893  18.009 16956 16592 16646 16302 15600 15819 16773  16.887 CHEMICAL®
ALMENTOSE 52295 51805 50178 50009 51364 51267 52375 54183 50319  51.626 FOODs aND
TEXTIL* 7028 6523 5621 5440 5790 5560 5368  4.859 5267  4.593 TEXTILES*
PAPELECELULOSE  10.089 10640 10769 11062 11.318 11.647 11410 11613 12067 12378  PAPERANDPULP
OUTROS * 405151 391058 350930 321474 313176 314048 315100 206432 320112 328.574 OTHERS*
ENERGETICO® 113367 117937 123942 130292 129683 131.594 137302 140964 140109 145692  ENERGYSECTOR®
IMPOSTOSLIQUIDOS 76 464 481202 455744 433410 443197 453.000 466208 446187 473012 482.347 NETTAXES AND

E SUBSIDIOS

SUBSIDIES

1. Corresponde a comércio, comunicacoes, instituicdes financeiras, administracdes publicas, aluguéis, outros servicos e SIUP, menos geracao elétrica.
/ Matches commerce, communications, financial institutions, public administration, rent, other services and SIUP less power generation.

2. Exclusive extracao de petréleo, gas natural e de carvao mineral. / Exclusive oil extraction, natural gas and coal.

3. Exclusive refino de petrdleo, destilagéo de alcool e produgao de coque. / Exclusive oil refining, alcohol distillation and coking production.

4.Exclusive vestuario, calcados e artefatos de tecido. / Exclusive clothes, shoes and cloth artifacts.

5. Corresponde a mecanica, material elétrico e comunicagao, material de transporte, madeira, mobiliario, borracha, farmacéutica, perfumaria, sabées e
velas, produgao de matérias plasticas, fumo, construgao e diversos. / Sum of mechanics, electric and communication material, transportation material,

wood, furniture, rubber, pharmaceutical, perfumery, soap e other.

6.Corresponde a extragdo de petroleo, gas natural e carvao mineral; refino de petréleo; destilacao de alcool, geracao de eletricidade e producao de
coque. / Corresponds to the extraction of oil, natural gas and coal, oil refining, alcohol distillation, electricity generation and coking production.

Nota: Dummy financeiro distribuido proporcionalmente aos grupos de setores econdmicos

(*) Ddlar constante de 2011
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Tabela 7.5 - Consumo Final de Energia do Setor / PIB do Setor
Table 7.5 - Final Energy Consumption per Added Value Sector’s

tep (toe) /10° US$ ppc (ppp) *

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
CONSUMO FINAL FINAL ENERGY
ENERGETICO COM 79,3 80,9 82,6 83,6 83,8 82,2 81,7 83,3 82,2 81,5  CONSUMPTION WITH
RESIDENCIAL ' RESIDENTIAL'
CONSUMO FINAL FINAL ENERGY
ENERGETICO SEM 71,5 726 74,0 74,8 74,9 731 726 73,5 72,8 723 CONSUMPTION
RESIDENCIAL ' WITHOUT RESIDENTIAL'
SERVICOS 53,8 55,3 55,8 55,7 55,8 54,4 55,3 53,6 54,5 55,0 SERVICES
COMERCIO E COMMERCE AND
OUTROS 73 76 78 7,8 78 78 8,0 7,5 7,5 77 CriiERs
TRANSPORTES 7438 7594 7769 8012 8022 7787 8019 8609 8185 7926 TRANSPORTATION
AGRICULTURE AND
AGROPECUARIO 829 849 84,2 87,3 83,6 829 84,4 83,5 84,1 852 LIVESTOCK
INDUSTRIA 1529 1552 1637 1739 1781 1693 1683 1833 1793  180,5 INDUSTRY
EXTRATIVA

VINERAL 98,1 94,3 889 81,8 699 70,5 88,9 87,8 83,2 88,7 MINING
. TRANSFORMATION
TRANSFORMACAO 156,22 1593 1696 1807 1874 1780 1732 1888 1852 1856 INDUSTRY
NAOMETALICOS ~ 6995 7087 6856 6946 6928 6637 6679 6691 6406 6564 NON-METALS
FERROUS AND
METALURGIA 7242 7530 7863 7329 8034 7693 7226 7505 7698 7928 NON-FERROUS
QUIMICA 3698 3725 4055 4064 4216 4238 4279 3688 3871 3779 CHEMICAL
ALIMENTOS E FOODS AND
BEBIDAS 4463 4323 4280 4705 4536 3752 3670 4501 4340 4362 BEVERAGES
TEXTIL 1567 1560 1592 1548 1537 1580 1604 1542 1621 1729 TEXTILES
PAPEL E 10481 1050, 10892 11193 11198 11476 11205 11324 11560 12187 PAPER AND PULP

CELULOSE 0481 10501  1.089, 9, M9, 147, 120, 132, 1560 1218,
OUTRAS 18,8 195 20,7 21,1 21,3 21,8 21,3 20,3 22,0 247 OTHERS
ENERGETICO 2212 2250 2172 1951 1926 2102 2019 1867 1775 1613 ENERGY SECTOR

1. Calculado sobre o PIB total. / Based on total GDP.

* Délar constante ppc de 2010 / Constant US Dollar ppp of 2010.
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Tabela 7.6 - Setor Residencial - Energia / Populacao
Table 7.6 — Residencial Sector — Energy / Population

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 U”}ﬂz‘i’g
FINAL ENERGY
CONSUMOFINALDE 5 155 25256 25438 25393 26001 27.063 27354 28298 28577 28963 CONSUMPTION
ENERGIA (1) (1
10° tep
CONSUMO FINAL (toe) CONSU;’%ETE
DE ENERGIA PARA 13.384 13.878 14155 13964 14439 15211 15052 15498 15580  15.582 .
£ FOR COOKING
COCGAO' (2) @2
CONSUMO DE ELECTRICITY
124.896 132302 131198 132.895 134.440 137.810 143.053 148.845 151130 155.599 GWh  CONSUMPTION
ELETRICIDADE (3) 3)
POPULAGAO 10°hab RESIDENT
RESIDENTE 4) 2009 2026 2043 2060 2076 2093 21,0 2125 2141 2156 (inhab) POPULATION (4)
(1)/(4) 0120 0125 0125 0123 0125 0129 0130 0133 0133 0,134 (1/(4)
tep/hab
(toe/capita)
(2)/(4) 0067 0069 0069 0068 0070 0073 0071 0073 0073 0072 /4
3)/4) 0622 0653 0642 0645 0647 0658 0678 0700 0706 0,722 M\?é';f) *;f; (3)/(4)

1. Consumo Final Energético para Cocgdo considera GLP, gas canalizado, lenha e carvao vegetal, inclusive o Gas Natural. / It considers LPG, gasworks
gas, firewood, charcoal and natural gas.

Tabela 7.7 - Setor de Transportes — Energia / PIB do Setor

Table 7.7 — Transportation Sector — Energy / Added Value

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 U”i(ﬂi“:s
CONSUMO FINAL TOTAL ENERGY
DE ENERGIA (1) 83.022 86.027 84.203 81.987 82.890 82189 84.685 79375 85187 89.426
CONSUMO 10° tep (toe)
EXCLUSIVE SECTOR ENERGY
GASOLINA, ETANOL 45093 45743 43969 42332 42490 42967 43730 42243 46339 48.087 CONSUMPTION (2)
E GAS NATURAL (2)
PIB do SETOR (3) M6 1133 1084 1023 1033 1055 1056 92,2 1041 112,8 ADDED VALUE (3)
10°USS ppc.........
(ppp) (2010)
PIB total (4) 3.060,3 3.0758 29667 2.869,5 29075 29593 29955 2.8973 3.041,9 31331 TOTAL GDP (4)
/3) 743,82 75942 77692 801,21 802,21 77872 801,90 860,95 81854 792,62 /3)
tep(toe)/10°
(2)/3) 404,00 403,80 40569 413,69 411,22 40711 41409 45819 44526 426,21 USS$ ppc 2)/3)
(ppp) (2010)
/() 27128 27969 28,383 28,572 28,509 27,773 28,271 27396 28,005 28,542 (1)/(4)
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Tabela 7.8 - Consumo Especifico de Energia em Setores Selecionados
Table 7.8 - Energy Specific Consumption - Selected Sectors

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 U"i(‘l’;?f)
CIMENTO CEMENT
PRODUCAOCIMENTO 70161 71.000 64.600 57.300 54000 52938 54676 60.786 64.800 63.100 10°t CEMENT PRODUCTION
PRODUCAO CLINQUER  46.890 47.000 42.500 38.500 36.500 37.000 38.000 42.185 44.210 43.050 10°t CLINKER PRODUCTION
gﬁb"éﬁé\g CLINQUER/ 067 066 066 067 068 070 070 069 068 068 tt  CLINKER/CEMENT
CONSUMO TOTAL 4947 4948 4434 3873 3664 3634 3707 4068 4352 4217 10°tep(toe) TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION
PROBUCAD HEICA 0071 0070 0069 0068 0068 0069 0068 0067 0067 0067 tep(toe)t TN
CONSUMO DE ELECTRICITY
RS 7826 7920 7111 6372 6005 5887 6080 6763 7290 7098 GWh comESIRCT,
CONSUMO DE ELECTRICITY
ELETRICIDADE / 0112 0112 0110 011 0111 0111 0111 0111 0112 012  MWh/it  CONSUMPTION/
PRODUCAO PRODUCTION
METALURGIA METALLURGY’
(a)+(b)+(c) (a)+(b)+(c)
PRODUCAO 40.867 40397 39093 35780 39990 40.268 37753 36693 42118 40616 10°t PRODUCTION
CONSUMO TOTAL 25106 24684 23731 22304 23.874 23463 22567 22111 24685 23.612 10°tep (toe) TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION
PROBUCAG FICA 0614 0611 0607 0623 0597 0583 0598 0603 0,58 0581 tepltoe)/t vy
CONSUMO DE ELECTRICITY
D 63287 59902 52469 53421 55607 54235 52.356 52903 56936 55.567 GWh conESTRCT,
CONSUMO DE ELECTRICITY
ELETRICIDADE / 1549 1483 1342 1493 1391 1347 1,387 1442 1352 1368  MWh/t  CONSUMPTION,
PRODUCAO PRODUCTION
a) FERRO-GUSA E ACO a) PIG-IRON AND STEEL
PRODUCAO? 34178 33912 33245 30212 34365 34.647 32231 31415 36174 33964 10°t PRODUCTION (STEEL) *
CONSUMO TOTAL 16.539 16388 16725 14970 16447 16905 15942 15249 17216 16.425 10°tep (toe) TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION
SROBUCAO Fch 0484 0483 0503 0495 0479 0488 0495 0485 0476 0484 tep(toe)/t O ronterion
CONSUMO DE ELECTRICITY
Consumo o 19671 19441 18714 17264 18935 19.225 17705 16937 19186 18.124 GWh oS
CONSUMO DE ELECTRICITY
ELETRICIDADE / 0576 0573 0563 0571 0551 055 0549 0539 0530 0534  MWh/t  CONSUMPTION/
PRODUGAO PRODUCTION
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

b) FERRO-LIGAS b) IRON-ALLOYS
PRODUCAO 1.030 1.050 868 1.059 1159 1270 1.214 1222 1273 1257 PRODUCTION
CONSUMO TOTAL 1631 1679 1359 1.685 1766 2041 1977 2.028 2082 2078 TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION /
PRODUCAO FISICA 1,583 1,600 1,565 1,591 1,524 1,607 1,629 1659 1635 1,653 PRODUCTION
CONSUMO DE ELECTRICITY
ELETRICIDADE 7508 7908 6.826 9.045 9.381 10135 9.887 10.284 10.122 10.278 CONSUMPTION
CONSUMO DE ELECTRICITY
ELETRICIDADE / 7289 7,533 7,860 8539 8,092 7979 8145 8412 7948 8176 CONSUMPTION /
PRODUCAO PRODUCTION

) NAO-FERROSOS E ) NON-FERROUS AND

OUTROS METAIS OTHERS METALS
PRODUCAO 5659 5435 4979 4.509 4.466 4351 4.308 4.055 4.670 5.395 PRODUCTION
CONSUMO TOTAL 6.936 6.617 5646 5649 5661 4517 4.648 4.834 5387 5.109 TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION /
PRODUCAO FISICA 1,226 1,217 1,134 1,253 1,268 1,038 1,079 1,192 1,154 0,947 PRODUCTION
CONSUMO DE ELECTRICITY
ELETRICIDADE 36107 32.553 26.929 27112 27.292 24.875 24.764 25.683 27.629 27165 CONSUMPTION
CONSUMO DE ELECTRICITY
ELETRICIDADE / 6,381 5989 5408 6,013 6,112 5717 5748 6,333 5916 5035 CONSUMPTION /
PRODUGAO PRODUCTION

PAPEL E CELULOSE PULP AND PAPER
PRODUCAO 25423 26.866 28.167 29.108 29.969 31.487 30.226 31.137 32.733 36.009 PRODUCTION
CONSUMO TOTAL 10.574 11173 11729 12.381 12.674 13366 12.785 13150 13.949 15.085 TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION /
PRODUCAO FISICA 0416 0416 0416 0425 0423 0424 0423 0422 0426 0419 PRODUCTION
CONSUMO DE ELECTRICITY
ELETRICIDADE 19.594 20711 21.684 22.699 23.234 23926 23.434 23.566 24.464 26.050 CONSUMPTION
CONSUMO DE ELECTRICITY
ELETRICIDADE / 0,771 0,771 0,770 0,780 0,775 0,760 0,775 0,757 0,747 0,723 CONSUMPTION /
PRODUCAO PRODUCTION

SETOR ENERGETICO ENERGY SECTOR
PRODUCAO DE ENERGIA PRODUCTION
SECUNDARIA 194.335 197.020 190.780 185.595 184.804 186.614 190.114 189.931 195.469 203.246 (SECONDARY ENERGY)
CONSUMO TOTAL 25.079 26.540 26919 25419 24.983 27.660 27.718 26.317 24.863 23.496 TOTAL CONSUMPTION
CONSUMO TOTAL / TOTAL CONSUMPTION /
PRODUCAO 0129 0135 0141 0137 0135 0148 0,146 0,139 0,127 0,116 PRODUCTION
CONSUMO DE ELECTRICITY
ELETRICIDADE 36.591 36.874 37.207 35.262 35.889 37.270 38.822 38.322 38.860 35.799 CONSUMPTION
CONSUMO DE ELECTRICITY
ELETRICIDADE / 0188 0,187 0,195 0190 0,194 0200 0,204 0202 0,199 0,176 CONSUMPTION /
PRODUCAO PRODUCTION

1. Soma de ferro-gusa e ago, ferro-ligas e néo ferrosos e outros metalurgicos. / Sum of iron and steel, iron-alloys and non-ferrous metallurgical and other.

2. Produgéo de aco bruto. / Production of crude steel.
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Tabela 7.9 — Precos Médios Correntes de Fontes de Energia '

Table 7.9 — Current Average Prices of Energy Sources '
USS$ / Unidade Fisica (Metric Unit)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Uni(fjan?te)
OLEO DIESEL 2 1.073,5 1.066,9 846,8 8855 9960 9541 9094 656,2 8456 1.273,4 m? DIESEL OIL?
OLEO COMBUSTIVEL ¢ 502,8 521,7 3904 3851 4250 5280 5080 3670 5752 8346 t FUEL OIL®
GASOLINA? 1.321,1 1.263,5 1.001,4 1.056,6 11769 1.206,1 1.109,5 8196 10715 1.183,6 m® GASOLINE?
ALcooL? 9359 8780 6680 7619 8428 7904 7353 5614 8033 8573 m?® HYDRATED ALCOHOL ?
GLP? 14655 1.411,5 1.112,6 11939 1.421,7 1.430,6 1.3456 1.041,1 1.290,0 1.6359 t LPG?
GAS NATURAL 3 3 NATURAL GAS -
COMBUSTIVEL ? 606,7 586,3 4425 424, 5074 533,4 5879 4149 5190 768,66 10°m INDUSTRY?
INDUSTRIAL
4
ELETRICIDADE INDUSTRIAL 1569 1539 1724 1550 170,2 1677 1649 1257 1395 1501 MWh ELECTRICITY*
RESIDENTIAL
ELETRICIDADE RESIDENCIAL#  200,4 2056 2155 1840 200,1 196,0 1957 1459 1595 164,33 MWh ELECTRICITY*
CARVAO VAPOR * 57,7 54,8 41,0 46,0 60,7 337 32,7 264 56,4 63,9 t STEAM COAL*
CARVAO VEGETAL * 63,5 62,2 480 51,9 582 52,7 54,2 nd nd nd m’ CHARCOAL*
LENHA NATIVA * nd nd nd nd nd nd nd nd nd nd m®  NATIVE FIREWOOD*
FIREWOOD FROM
5 3
LENHA REFLORESTAMENTO 229 nd nd nd nd nd nd nd nd nd m REFORESTATIONS
Moeda BR/ Dolar/selling (year
Dolar/venda(media do ano) 2,16 2,35 3,34 3,48 3,19 3,66 3,95 5,16 5,40 517 uss avirg e)
(Currency) 9!
Notas:

1.Moeda nacional corrente convertida a délar corrente pela taxa média anual do cdmbio. Preos ao consumidor com impostos. / Note: National current
money converted to a current USS$. Price to consumer with taxes.

2. Cotagbes do Rio de janeiro, até 2004. Média Brasil a partir de 2005. / Quotations of Rio De Janeiro, up to 2004. Brazil average from 2005 on.

3. Até 1994, preco de venda da Petrobras a consumidores industriais. A partir de 1995, cotagdes de industrias de varios estados. / Up to 1994, sale price
of Petrobras the industrial consumers. From 1995 on, quotations of industries of some states.

4., Precos médios nacionais. / Brazilin average prices.
5. Cotagdes de industrias de vérios Estados. / Quotations of Several States Industries.

6. Preco médio no Rio de Janeiro. / Average price in Rio de Janeiro.

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Tabela 7.10 — Precos Médios Correntes de Fontes de Energia

Table 7.10 - Current Average Prices of Energy Sources

US$ / bep (boe)?

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
PETROLEO IMPORTADO 11,4 11,0 62,9 45,6 55,8 76,1 69,0 54,5 58,4 100,0 IMPORTED PETROLEUA;,’R(IZC?LJ;;
1

PETROLEO IMPORTADO' 104,2 102,22 579 41,4 49,7 66,0 58,9 46,0 47,0 74,5 IMPORTED PETROLEUM m‘;,gfg?g
OLEO DIESEL 1755 1744 1385 1448 1628 1560 1487 1073 1382 2082 DIESEL OIL
OLEO COMBUSTIVEL BPF 74,4 77,2 57,8 57,0 62,9 78,2 75,2 54,3 851 123,5 FUEL OIL
GASOLINA 2376 2272 1801 1900 211,6 2169 1995 1474 1927 2128 GASOLINE
ALcooL 262,5 246,3 1873 213,7 2364 221,7 206,2 1575 2253 240,5 ALCOHOL
GLP 186,6 1797 141,7 152,0 181,0 1822 1714 1326 1643 2083 LPG
GAS NATURAL COMBUSTIVEL 98,1 949 716 686 821 86,3 951 67,1 84,0 1243 NATURAL GAS - INDUSTRY
ELETRICIDADE INDUSTRIAL 273,3 2679 3002 2699 2964 2920 2871 2188 2429 2614 INDUSTRIAL ELECTRICITY
ELETRICIDADE RESIDENCIAL 349,0 3579 3752 3203 3485 341,2 3407 2541 2776 286, RESIDENTIAL ELECTRICITY
CARVAO VAPOR 28,7 27,3 20,4 229 30,2 16,8 16,3 131 28,1 31,8 STEAM COAL
CARVAO VEGETAL 72,2 70,8 54,6 59,0 66,2 59,9 61,7 nd nd nd CHARCOAL
LENHA NATIVA nd nd nd nd nd nd nd nd nd nd NATIVE FIREWOOD

FIREWOOD FROM
LENHA DE REFLORESTAMENTO 30,9 nd nd nd nd nd nd nd nd nd REFORESTATION

1. Dolar corrente convertido a délar constante de 2010 pelo IPC (CPI-U) dos Estados Unidos. / Current dollar converted to constant U.S. dollars of 2010

CPI (CPI-V) of the United States.

2. Como forma de manter a série histérica, é adotado bep baseado no poder calorifico superior da fonte. / In order to keep the series, is adopted boe
based on higher calorific value of the source.

Tabela 7.11 — Relagbes de Precos entre as Fontes de Energia
Table 7.11 - Prices relations of the Energy Sources

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
GASOLINA/PETROLEO GASOLINE/IMPORTED
A APE 21 20 29 42 38 29 29 27 33 2. s
GASOLINA/OLEO DIESEL Moo13 0 130 130 13 14 13 14 14 10 GASOLINE/DIESEL OIL
GASOLINA/OLEO
COMBUSTIVEL 32 29 31 33 34 2,8 2,7 2,7 23 17 GASOLINE/FUEL OIL
GASOLINA/GLP B3 13 12 12 12 12 1 1210 GASOLINE/LPG
GASOLINA/ALCOOL 09 09 10 09 09 10 10 09 09 09 GASOLINE/ALCOHOL
OLEO DIESEL/PETROLEO DIESEL OIL/IMPORTED
o lEse 6 16 22 32 29 21 22 20 24 21 s
OLEO COMBUSTIVEL/
S 26 28 28 25 21 47 46 41 30 39  FUELOIL/STEAM COAL
ELETRICIDADE INDUSTRIAL/ INDUSTRIAL ELECTRICITY/
OLEO COMBUSTIVEL 37035 52 47 47 37 38 40 29 2] FUEL OIL
ELETRICIDADE RESIDENTIAL ELECTRICITY/
RESIDENCIAL/GLP 19 2,0 2,6 21 19 19 2,0 19 17 1,4
GAS NATURAL
COMBUSTIVEL/OLEO B2 2 12 13 13 120 100 10 FUEL NATURAL GAS/
COMBUSTIVEL

* Petréleo a pregos correntes, da tabela 7.10/ Oil at current prices, from Table 7.10.
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Tabela 7.12 - Gastos em Divisas com Importacao de Petréleo
Table 7.12 - Expenses on Oil Imports

10° US$ (FOB)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

PETROLEO BRUTO CRUDE OIL ANC

E DERIVADOS OIL PRODUCTS

IMPORTAGAO 36.064 35350 17091 11132 15935 19740 18728 10933 19396  35.791 IMPORT

EXPORTAGAO 22.898 25663 16.803  13.610 21.440 31.865 30158  24.934 38426  56.300 EXPORT

IMPORTACAO 13165  9.687 288 2478  -5.504 -12125 -11429 -14.001 -19.029 -20.509 NET IMPORT (a)
LIQUIDA (a)

IMPORTAGAO TOTAL TOTAL NATIONAL

DO PAIS (B) 239.748 230.823 173104 139.321 158951 185322 185928 158787 219.408 272.611 IMPORT (b)

EXPORTACAO TOTAL TOTAL NATIONAL
DO PAIS (¢) 242,034 220923 186.782 179.526 214.988 231.890 221.127 209.180 280.815 334.136 EXPORT (c)

(a)/(b) (%) 55 4,2 0,2 -1,8 -3,5 -6,5 -6,1 -8,8 -8,7 7,5 (@)/(b) (%)

(@)/(c) (%) 54 4,4 0,2 1,4 2,6 -52 -52 -6,7 -6,8 -6,1 (a)/(c) (%)

Fontes: Petrobras e SECEX (até 2004), ANP e MDIC (a partir de 2005)/ Data: Petrobras e SECEX (up to 2004), ANP and MDIC (2005 on).
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Tabela 8.1.a — Producao de Energia - Fosseis

Table 8.1.a - Energy Production - Fossils

PRODUGAO DE PETROLEO PRODUGAO DE GAS NATURAL PRODUGAO DE CARVAO MINERAL
OIL PRODUCTION NATURAL GAS PRODUCTION COAL PRODUCTION
ESTADO 10°m?? 10°m*? 10°t STATE
2020 2021 2022 %22/21 2020 2021 2022 %22/21 2020 2021 2022 %22/21
BRASIL 171.074 168.784 175.531 4,0% 46.650 48.819 50.338 3,1% 5.481 6.663 6.122 -8,1% BRAZIL
NORTE 918 848 779 -8,1% 4.957 4.957 5.068 2,2% NORTH
Rondoénia Rondodnia
Acre Acre
Amazonas 918 848 779 -8,1% 4957 4.957 5.068 2,2% Amazonas
Roraima Roraima
Para Pard
Amapa Amapd
Tocantins Tocantins
NORDESTE 4.422 3.864 3.450 -10,7% 3.648 4.589 3337 -273% NORTHEAST
Maranhao 4 5 2 -51,9% 1.350 2141 928 -56,7% Maranhao
Piaui Piaui
Ceard 83} 39 35 -9,7% 6 -8,8% Ceard
RioGrandedo 5518 1946 1907  -2,0% 245 245 337 376% Rio Grande do
Norte Norte
Paraiba Paraiba
Pernambuco Pernambuco
Alagoas 148 107 140  30,6% 310 202 274 35,7% Alagoas
Sergipe m 462 217 -53,1% 173 18 9 -50,1% Sergipe
Bahia 1.448 1.304 1148  -11,9% 1.563 1.983 1.789 -9,8% Bahia
SUDESTE 165.733 164.072 171.110 4,3% 38.045 39.273 41929 6,8% SOUTHEAST
Minas Gerais Minas Gerais
Espirito Santo 14.373  12.237 7994 -34,7% 2.322 1.997 1.244  -37,7% Espirito Santo
Riode Janeiro  135.744 136.040 148.245 9,0% 29.567 31.220 34.776 11,4% Rio de Janeiro
Sao Paulo 15.617 15794 14.871 -5,8% 6.156 6.057 5.909 -2,4% Séo Paulo
SUL 192 4 5.481 6.663 6.122 -8,1% SOUTH
Parana 192 4 Parand
Santa Catarina 2712 3.297 2941 -10,8% Santa Catarina
ZE’SGU'Ia“de 2769 3366 3181 -55% RO G;”de

CENTRO-OESTE

CENTER-WEST

Mato Grosso Mato Grosso
do Sul do Sul
Mato Grosso Mato Grosso
Goias Goids
Distrito Distrito Federal
Federal

a. 0 Parana inclui 6leo de xisto e gas de xisto / Parana state includes shale oil and shale gas.
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Tabela 8.1.b — Producao de Energia - Fésseis
Table 8.1.b — Energy Production - Fossils

%

] PRODUCAO DE PETROLEO PRODUCAO DE GAS NATURAL PRODUCAO DE CARVAO MINERAL

REGIAO REGION
OIL PRODUCTION NATURAL GAS PRODUCTION COAL PRODUCTION

2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022
TOTAL 1000 1000 1000 1000 100,00 100,00 100,00 10000 100,0 1000 1000  100,0 TOTAL
NORTE 07 05 05 04 1246 1063 1005 10,07 NORTH
NORDESTE 32 26 23 20 1073 782 940 663 NORTHEAST
SUDESTE 9%1 969 972 975 7681 8155 8045 8330 SOUTHEAST
suL 0, 001 1000 1000 1000  100,0 SOUTH
CENTRO- CENTER-WEST
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Tabela 8.1.c - Producao de Energia - Eletricidade e Alcool
Table 8.1.c - Energy Production - Electricity Generation and Alcohol Production

GERACAO ELETRICA® PRODUGAO DE ALCOOL
ELECTRICITY GENERATION? ALCOHOL PRODUCTION
ESTADO GWh 10°m? STATE
2020 2021 2022 % 22/21 2020 2021 2022 % 22/21
BRASIL 621.251 656.109 677173 3,2% 32.627 29.980 30.651 2,2% BRAZIL
NORTE 121.423 136.159 137163 0,7% 235 256 269 4,9% NORTH
Rondoénia 35.272 37.604 34.665 -7,8% Rondénia
Acre 257 265 302 14,0% Acre
Amazonas 10.811 11.312 9.512 -15,9% 9 6 6 7,7% Amazonas
Roraima 1.262 1.229 1.367 11,2% Roraima
Para 60.793 71135 76.714 7,8% 50 55 53 -2,9% Pard
Amapa 2.645 4.188 3.836 -8,4% Amapa
Tocantins 10.383 10.426 10.766 3,3% 176 195 210 7,5% Tocantins
NORDESTE 121.559 147.538 148.902 0,9% 1.998 1.842 1.826 -0,9% NORTHEAST
Maranhédo 13.634 18.445 11139 -39,6% 178 164 159 -3,3% Maranhao
Piaui 8.172 11.499 14.684 27,7% 39 44 45 2,0% Piauf
Ceard 10.346 16.609 9.873 -40,6% Ceard
Rio Grande do 17896 24104 25932 7,6% 121 102 92 -9,8%  Rio Grande do Norte
Paraiba 1.501 3.434 3.483 1,4% 435 363 391 7,8% Paraiba
Pernambuco 10.151 12.841 9.434 -26,5% 422 321 328 2,1% Pernambuco
Alagoas 13.976 10.255 15.230 48,5% 435 424 398 -6,2% Alagoas
Sergipe 8.015 9.861 8.760 -11,2% 97 13 79 -29,9% Sergipe
Bahia 37.867 40.490 50.368 24,4% 272 312 334 7,3% Bahia
SUDESTE 188.937 184.473 175.128 -5,1% 17.762 15.136 14.989 -1,0% SOUTHEAST
Minas Gerais 62.250 47.050 56.884 20,9% 3092 2839 2872 1,1% Minas Gerais
Espirito Santo 10.141 13.021 11.527 -11,5% 17 94 127 35,7% Espirito Santo
Rio de Janeiro 47.940 66.743 46.830 -29,8% 74 127 64 -50,0% Rio de Janeiro
Sao Paulo 68.607 57.659 59.887 3,9% 14479 12075 11926 -1,2% Séo Paulo
SuL 109.425 119.230 144.399 21,1% 1.263 1.194 1.088 -8,9% SOUTH
Parana 66.728 69.590 85.962 23,5% 1263 1194 1088 -8,9% Parand
Santa Catarina 16.590 20.602 26.793 30,0% Santa Catarina
Rio Grande do Sul 26.107 29.037 31.643 9,0% 1 0 -99,6% Rio Grande do Sul
CENTRO-OESTE 79.908 68.710 71.581 4,2% 11.368 11.552 12.479 8,0% CENTER-WEST
dM:tS‘LIG“’S“’ 25.479 22,678 22,009 -2,9% 2884 2637 3083 16,9% Mato Grosso do Sul
Mato Grosso 24.567 23.236 24.202 4,2% 3147 3935 4285 8,9% Mato Grosso
Goias 29.685 22.604 25.053 10,8% 5337 4980 51 2,6% Goids
Distrito Federal 176 192 317 65,2% Distrito Federal

a. Inclui geracao de autoprodutores. / Including generation from self producers.
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Tabela 8.1.d - Producéo de Energia - Eletricidade e Alcool

Table 8.1.d - Energy Production- Electricity Generation and Alcohol Production

%

REGIAQ ELECTRIC Ty GENERATION ALCOHGL PRODUCTON REGION
2019 2020 2021 2022 2019 2020 2021 2022
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 19,3 19,5 20,8 20,3 0,7 0,7 0,9 0,9 NORTH
NORDESTE 17,3 19,6 22,5 22,0 55 6,1 6,1 6,0 NORTHEAST
SUDESTE 29,1 30,4 28,1 259 57,6 54,4 50,5 48,9 SOUTHEAST
SUL 21,8 17,6 18,2 21,3 4,7 3,9 4,0 3,5 SOUTH
CENTRO-OESTE 12,6 12,9 10,5 10,6 31,5 34,8 38,5 40,7 CENTER-WEST
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Tabela 8.1.e — Geracao de Eletricidade por Fonte

Table 8.1.e - Eletric Generation by Source

ESTADO Geragéo}zg: Hidro Edlica Solar Nuclear Termo Bagac:a:;e ~ Lenha STATE
Generation Hydro Wind Solar Nuclear Thermal SugarCane  Firewood
Bagasse
BRASIL 677173 427.114 81.632 30.126 14.559 123.742 32.250 2.239 BRAZIL
NORTE 137163 124.679 1.025 11.459 280 264 NORTH
Rondonia 34.665 33.894 191 580 6 Rondoénia
Acre 302 42 260 3 Acre
Amazonas 9.512 1.468 77 7.966 14 53 Amazonas
Roraima 1.367 36 29 1.303 172 Roraima
Para 76.714 75.188 427 1.099 36 30 Pard
Amapa 3.836 3.789 27 19 Amapd
Tocantins 10.766 10.303 232 231 230 Tocantins
NORDESTE 148.902 44.095 75.397 12.732 16.678 2.265 72 NORTHEAST
Maranhao 11.139 2.724 1.561 397 6.457 13 Maranhao
Piaui 14.684 614 11.088 2928 53 52 Piauf
Ceard 9.873 4 7.614 2.033 221 Ceard
Rio G. do Norte 25.932 13 23.955 942 1.022 175 Rio G. do Norte
Paraiba 3.483 4 2.231 940 308 247 Paraiba
Pernambuco 9.434 3.212 3.558 1.247 1417 817 Pernambuco
Alagoas 15.230 14.209 165 856 810 Alagoas
Sergipe 8.760 7.637 72 106 944 104 2 Sergipe
Bahia 50.368 15.676 25.317 3.973 5.401 48 70 Bahia
SUDESTE 175.128 85.718 66 9.451 14.559 65.334 2175 537 SUDESTE
Minas Gerais 56.884 44.654 4.983 7.247 4.406 101 Minas Gerais
Espirito Santo 11.527 2.560 315 8.653 185 91 Espirito Santo
Rio de Janeiro 46.830 6.218 65 663 14.559 25325 596 92 Rio de Janeiro
Sao Paulo 59.887 32.286 3.491 24.110 15.988 253 Sao Paulo
SuL 144.399 17.210 6.169 4.214 16.805 1.529 915 SOUTH
Parana 85.962 78.119 19 1.669 6.155 1.504 427 Parand
Santa Catarina 26.793 20.538 569 726 4.960 24 456 Santa Catarina
Rio G. do Sul 31.643 18.553 5.581 1.819 5.690 32 Rio G. do Sul
CENTRO OESTE 71.581 55.411 2.705 13.466 7.002 451 CENTER-WEST
Mato G. do Sul 22.009 13.944 590 7.475 3.032 120 Mato G. do Sul
Mato Grosso 24.202 21.047 1.041 214 541 319 Mato Grosso
Goids 25.053 20.348 829 3.876 3.430 13 Goids
Distrito Federal 317 72 244 1 Distrito Federal
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Out.

Lixivia (::;})I:\'Zr‘}teeizCarvéo vapor Gas natural cogzseﬂ: O'Ieo Oleo diesel Ir:grr\lzt)?lsa'\r)eéi(;
ESTADO Black Liquor Renewabler Steam Coal Natural Gas Coke Oven coml;tsetl“(l)ei: Diesel Oil Other Non- STATE

Sources as Renewable

Sources
BRASIL 17.294 2.810 7.988 42.035 1514 1.318 6.497 9.796 BRAZIL
NORTE 36 576 6.478 112 3.691 22 NORTH
Rondonia 10 564 Rondoénia
Acre 258 Acre
Amazonas 5 6.087 4 1.782 22 Amazonas
Roraima 9 392 731 Roraima
Pard 1l 576 108 337 Para
Amapa 19 Amapa
Tocantins 1 Tocantins
NORDESTE 4.490 572 431 7.470 50 402 54 873 NORTHEAST
Maranhédo 1.751 189 420 4.048 1 36 Maranhao
Piaui 1 Piaui
Ceard 12 62 50 1 4 91 Ceard
Rio G.do Norte 840 7 Rio G. do Norte
Paraiba 43 17 1 Paraiba
Pernambuco 212 56 295 30 7 Pernambuco
Alagoas 7 39 Alagoas
Sergipe 835 3 Sergipe
Bahia 2739 121 1.589 90 7 738 Bahia
SUDESTE 4.010 1.602 25.982 1.465 270 2.302 7.991 SUDESTE
Minas Gerais 612 668 282 62 106 17 994 Minas Gerais
Espirito Santo 1142 4 4.314 656 30 489 1.704 Espirito Santo
Rio de Janeiro 447 17.698 746 14 1.492 4.239 Rio de Janeiro
Sao Paulo 2.256 446 3.688 120 303 1.055 Séo Paulo
SUL 4.816 307 6.981 749 272 414 822 SOUTH
Parand 3.203 12 18 571 54 33 234 Parand
Santa Catarina 361 7 3.947 n 75 17 Santa Catarina
Rio G. do Sul 1.252 124 3.017 167 144 365 588 Rio G. do Sul
CENTRO OESTE 3.978 293 1.355 262 35 89 CENTER-WEST
Mato G. do Sul 3978 4 203 1 Mato G. do Sul
Mato Grosso 107 1131 17 Mato Grosso
Goias 45 21 262 17 89 Goids
Distrito Federal 1 Distrito Federal
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Tabela 8.2 — Consumo Residencial de Eletricidade
Table 8.2 - Electricity Residential Consumption

GWh
ESTADO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 STATE
BRASIL 124908 132302 131198 132.895 134440 137810 142572 148.845 150473 155599 BRAZIL
NORTE 7425 8474 9074 9477 9538 9507 9489  10.383 10670  11.438 NORTH
Rondbnia 1084 157 177 1452 1230 1265 1293 1455 1472 1592 Rondénia
Acre 373 400 431 448 468 an 492 552 551 574 Acre
Amazonas 1784 2011 2190 2125 2010 2031 2040 2263 2067 2253 Amazonas
Roraima 357 416 456 47 478 489 461 519 555 607 Roraima
Para 2632 3.200 3432 3746 3825 3720 3619 3947 4278 4646 Paré
Amapa 500 534 565 621 586 558 525 520 616 542 Amapé
Tocantins 695 755 822 914 941 974 1059 127 1130 1.225 Tocantins
NORDESTE 24012 25546 26115 26913 27157 28014 29078 30750 32159  32.349  NORTHEAST
Maranhao 2563 2785 2917 3125 3190 3247 3318 3586 3754 4179 Maranhao
Piauf 1328 1414 1578 1629 1686 1678 1786  1.897 2001  2.067 Piaui
Ceara 3751 4021 3934 4130 4091 4289 4677 4906 5534 5103 Ceard
RioGrandedoNorte  1.805  1.933 1995 2083 2122 2183 2240 2375 2450 2429 1O G"’"Zig‘e’
Paraiba 1603 1720 1772 1812 1851 191 2032 2199 2346 2344 Paraiba
Pernambuco 4563 4759 4841 4852 4868 4994 5178 5438 5478 5482  Pernambuco
Alagoas 1227 1307 1326 1307 1399 1454 1271 1564 1604 1700 Alagoas
Sergipe 902 950 1065 1086 1079 1126 1217 1288 1326  1.350 Sergipe
Bahia 6270 6659 6687 6889 6869 7133 7360 7497 7667  7.694 Bahia
SUDESTE 63850 66250 64789 64808 65134  66.354 68413 70310  69.602 71.875  SOUTHEAST
Minas Gerais 10422 11022 10518 10617 10765 11147 11442  11.854 12409 13.064  Minas Gerais
Espirito Santo 2213 2362 2391 2387 2353 2465 2634 2661 2735 2914  Espirito Santo
Rio de Janeiro 12.833  13.864 13.873 13708  12.893 12672 13455 13520 13486 13104  Riode Janeiro
Sao Paulo 38382 39012 38007 38095 39122 40070 40.882 42275 40972  42.794 Séo Paulo
suL 19719 21330 20354 20719 21264 22112 22871 23907 24273  25.677 SOUTH
Parana 7044 7426 7037 7005 7348 7564  7.827 8192 8357  8.694 Parand
Santa Catarina 4.924 5.387 5.262 5.439 5.557 5.815 6.136 6.479 6.647 7.096 Santa Catarina
Rio Grande do Sul 7750 8517 8055 8275 8359 8732 8908  9.236  9.269  9.887 Rio G(’;Z”S"j
CENTRO-OESTE 9902 10692 10.866 10978 11347 11823 12720 13495 13769  14.259  CENTER-WEST
Mato Grossodo Sul ~ 1.571 1.753 1.787 1.791 1911 1985 2167 2260  2.281 2.253 Mato %’g’sﬁ’,
Mato Grosso 2182 2.401 2.537 2.551 2.745 2.843 3.156 3.382 3.323 3.532 Mato Grosso
Goias 3958 4238 4267 4384 4495 4725 5135 5459 5696 5989 Goids
Distrito Federal 2191 2300 2275 2252 2196 2271 2261 2394 2469 2485 Distrito

Nota: Pequenas diferencas entre os dados desta tabela e os dados da tabela 2.25 podem ocorrer em razao de diferentes critérios de depuragao.

Note: Small differences between the data from this table and the ones in other tables in this publication could occurr due to different criteria of
depuration.
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Tabela 8.2.a — Consumo Residencial de Eletricidade

Table 8.2.a - Electricity Residential Consumption

%

REGIAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 REGION
TOTAL 100,0 100,0 1000 1000 100,0 100,0 1000 100,0 100,0 100,0 TOTAL
NORTE 59 6,4 6,9 71 71 6,9 6,7 70 71 74 NORTH
NORDESTE 19,2 193 199 20,3 20,2 20,3 20,4 20,7 21,4 20,8 NORTHEAST
SUDESTE 511 50,1 49,4 48,8 48,4 48,1 48,0 47,2 46,3 46,2 SOUTHEAST
SUL 15,8 16,1 15,5 15,6 15,8 16,0 16,0 16,1 16,1 16,5 SOUTH
CENTRO-OESTE 79 81 83 83 8,4 8,6 89 91 9,2 9,2 CENTER-WEST
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Tabela 8.3 — Consumo Residencial de Gas Liquefeito de Petréleo
Table 8.3 - LPG Residential Consumption

mil m*
ESTADO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 STATE
BRASIL 10.673 10.696 10.706 ~ 10.758  10.812 10.689  10.636  11.031 10.674  10.486 BRAZIL
NORTE 708 749 757 750 759 759 757 695 783 770 NORTH
Rondénia 84 87 88 89 91 91 89 77 91 89 Ronddnia
Acre 33 36 37 36 37 37 37 31 37 37 Acre
Amazonas 145 154 155 155 158 158 156 150 160 158 Amazonas
Roraima 20 22 22 23 24 26 26 22 29 28 Roraima
Para 321 339 343 339 341 339 338 321 352 345 Pard
Amapa 30 32 32 31 31 32 33 28 34 33 Amapad
Tocantins 75 80 80 77 78 77 78 67 80 79 Tocantins
NORDESTE 2.745 2921 2916 2.905 2970 2944 2979 2715 3.008 2.965 NORTHEAST
Maranhao 241 265 269 269 277 277 277 252 290 286 Maranhéao
Piaui 148 161 163 163 166 164 167 143 166 164 Piaui
Ceara 421 453 456 452 461 461 469 429 465 459 Ceard
Rio Grande do Norte 178 191 190 188 192 194 194 176 188 185 Rio Grande do Norte
Paraiba 218 231 233 233 240 230 235 207 234 231 Paraiba
Pernambuco 489 494 493 499 513 505 505 460 491 484 Pernambuco
Alagoas 159 169 167 167 169 166 167 151 170 168 Alagoas
Sergipe m 124 118 19 119 m 14 105 14 112 Sergipe
Bahia 778 834 826 814 833 835 850 793 890 876 Bahia
SUDESTE 4.634 4.480 4.466 4.523 4.525 4.462 4.399 4.749 4.383 4.296 SOUTHEAST
Minas Gerais 1.087 1.091 1.107 1.148 1.096 1.045 1.024 1.069 962 947 Minas Gerais
Espirito Santo 217 228 228 227 258 241 232 223 237 233 Espirito Santo
Rio de Janeiro 861 882 879 889 900 894 884 821 909 892 Rio de Janeiro
Sao Paulo 2.469 2279 2.251 2.259 227 2.282 2.258 2.637 2.274 2223 Séao Paulo
SuL 1.766 1.689 1.703 1716 1.678 1.654 1.635 1917 1.622 1.590 SOUTH
Parana 747 671 672 677 660 659 658 791 660 646 Parand
Santa Catarina 362 359 372 376 372 367 360 459 351 345 Santa Catarina
Rio Grande do Sul 657 659 659 664 646 628 617 666 612 598 Rio Grande do Sul
CENTRO-OESTE 820 856 864 863 880 870 867 955 878 865 CENTER-WEST
Mato Grosso do Sul 142 152 154 156 153 154 154 149 157 155 Mato Grosso do Sul
Mato Grosso 178 183 186 189 192 192 195 186 203 200 Mato Grosso
Goias 377 391 394 391 395 396 394 477 396 390 Goids
Distrito Federal 124 130 130 127 M 128 125 143 122 120 Distrito Federal

Nota: Pequenas diferencas entre os dados desta tabela e outras do documento séo justificadas em razao de critérios diferentes de depuragao.

Note: Small differences between the data from this table and the ones in other tables in this publication could occur due to different criteria of depu-
ration.
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Tabela 8.3.a - Consumo Residencial de Gas Liquefeito de Petréleo
Table 8.3.a — LPG Residential Consumption

%
REGIAO 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 REGION
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 6,6 7.0 71 7.0 70 71 71 6,3 73 73 NORTH
NORDESTE 257 273 27,2 27,0 27,5 275 28,0 24,6 28,2 28,3 NORTHEAST
SUDESTE 43,4 41,9 4,7 42,0 41,8 4,7 41,4 43,1 411 41,0 SOUTHEAST
SUL 16,5 15,8 159 16,0 15,5 15,5 15,4 174 15,2 15,2 SOUTH
CENTRO-OESTE 77 8,0 81 8,0 8,1 8,1 8,2 8,7 8,2 83 CENTER-WEST
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Tabela 8.4 - Capacidade Instalada de Geracao Elétrica
Table 8.4 - Installed Capacity of Electricity Generation

MW
HIDRO TERMO EOLICA SOLAR NUCLEAR TOTAL
ESTADO HYDRO THERMAL WIND SOLAR NUCLEAR TOTAL STATE
SP APE TOTAL SP APE TOTAL SP APE TOTAL SP  APE TOTAL SP SP APE  TOTAL

BRASIL 104.7175.004 109.72124.898 21.387 46.284 23.742 2 23744 7192 195  7.387 1990  162.539 26.588 189.127 BRAZIL
NORTE 31604 377 31981 3.023 450  3.482 21 18 39 34647 854 35501 NORTH
Rondénia 7.767 18 7785 579 9 588 12 2 14 8.357 30 8.387 Rondénia
Acre 63 5 68 1 1 63 6 69 Acre
Amazonas 250 25 275 1.700 30 1.730 1 1.950 55 2.005 Amazonas
Roraima 10 10 567 567 577 577 Roraima
Pard 20767 3 20770 106 319 424 14 4 20873 336 21.209 Paré
Amapa 745 745 8 7 15 4 4 758 7 765 Amapé
Tocantins 2065 331  2.395 89 89 5 5 2070 420 2.490 Tocantins
NORDESTE ~ 11.055 523  11.578 9.386 2.310 11.696 21.603 2 21.605 4.523 55 4579 46.567 2.890 49457  NORTHEAST
Maranhdo 336 326 662 2486 367 2853 426 426 2 2 3248 695 3943 Maranhdo
Piaui 119 119 24 24 32532 3252 1370 4 1.374 4741 28 4.769 Piaui
Ceard 1 1 1.800 256  2.055 2.598 2598 697 7 704 5096 263 5359 Ceard
gg’l\fgft“ede 5 448 70 519 6833 2 6.835 361 5 366 7647 77 7.724 RiOG"’"ZIEGZZ
Paraiba 5 5 516 103 620 650 650 450 4 454 1622 107 1729 Paraiba
Pernambuco755 10 764 1549 446 1995 983 983 292 26 318 3579 482 4.061 Pernambuco
Alagoas 3722 4 3725 326 326 4 4 3722 334 4055 Alagoas
Sergipe 1581 1581 1593 92 1.685 35 35 1 1 3209 92 3302 Sergipe
Bahia 4532 184 4716 993 625 1618 6.825 6.825 1353 4 1.356 13703 813 14516 Bahia
SUDESTE ~ 23.407 1982 25.389 7.883 12758 20.642 28 28 2632 74 2706 1990 35940 14.815 50.755 SOUTHEAST
Minas Gerais 11.241 1.259 12501 339 2492 2.830 1746 61 1.807 13326 3.812 17138 Minas Gerais
§Zﬁ'}ff° 469 109 578 537 654 1192 1 6 7 1007 769 1776  Espirito Santo
j‘;‘;;fo 1229 8 1237 5967 1362 7.328 28 28 4 1 5 1990 9218 1370 10.588  Rio de Janeiro
SioPaulo 10468 606  11.074 1.040 8.251 9.291 881 6 887 12.380 8.863 21.253 Séo Paulo
SuL 24131 1706 25.837 3.039 2116 5155 2111 21 15 17 32 29296 3.838 33134 SOUTH
Parana 16476 178  16.654 525 1321 1846 12 12 7 7 17013 1506 18.519 Parané
g:;‘;fina 3650 887 4546 894 259 1154 242 242 7 4 1 4802 1151 5953  SantaCatarina
g?;’la"de 3996 640 4636 1619 536 2155 1.858 1.858 8 5 13 7481 1181  8.662 R’”G,;‘Z”gj
giglgo' 14520 416 14936 1.567 3.743 531 1 2 3R 16.088 4191 20.279  CENTER-WEST
ZA:;%IG'°SS°3.737 5 3742 565 1.843 2.408 nooon 4303 1858 6.161 M""’Z'g?:/
Mato Grosso 4491 252 4744 585 406 991 1 178 5077 676 5753 Mato Grosso
Goiés 6.262 159 6420 414 1487 1901 3 3 6.676 1.648 8.324 Goids
e 30 30 3 8 10 1 1 33 9 a Distrito Federal

SP - Servigo Publico (inclui Produtores Independentes). / SP - Public Service (it includes Independent Producers).

APE - Autoprodutor (inclui usinas hidrelétricas em consércio com concessionarias de Servico Publico, como Igarapava, Canoas | e Il, Funil, Porto Estrela, Ma-
chadinho e outras). / APE - Self Producer (including the partnership between hydroeletric plants with Public Service concessionaries, as: lgarapava, Canoas |
and II, Funil, Porto Estrela, Machadinho and other.

Distribuicdo equitativa para usinas de fronteira. / Equitable distribution for border plant.

Nao inclui Micro e Mini Geragéao Distribuida. / Does not include Distributed Generation.
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Tabela 8.4.a - Capacidade Instalada de Geracao de Energia
Table 8.4.a - Installed Capacity of Electricity Generation

HIDRO TERMO EOLICA SOLAR NUCLEAR TOTAL
REGIAO HYDRO THERMAL WIND SOLAR NUCLEAR TOTAL REGION
SP  APE TOTAL SP APE TOTAL SP APE TOTAL SP APE TOTAL SP  SP  APE TOTAL
TOTAL 1000 1000 1000 1000 1000 1000 100,0 1000 1000 100,0 1000 1000 1000 1000 1000 100,0 TOTAL
NORTE 302 75 291 121 21 75 03 93 05 213 32 188  NORTH
NORDESTE 106 105 106 377 108 253 91,0 919 910 629 284 620 286 109 262 NORTHEAST
SUDESTE 224 396 231 317 597 446 01 80 01 366 377 366 1000 221 557 268 SOUTHEAST
suL 230 341 235 122 99 11 89 01 89 02 85 04 180 144 175 SOUTH
CENTRO- 139 83 136 63 175 15 162 04 99 158 107  CEMTER

Nota: N&o inclui Micro e Mini Geragéo Distribuida. / Note: Does not include Distributed Generation.

Tabela 8.4.b — Capacidade Instalada de Mini e Micro Geragao Distribuida

Table 8.4.b - Installed Capacity of Distributed Generation

Mw
BRASIL 17.325 17.325 BRAZIL
NORTE 1.063 1.063 NORTH
Rondonia 194 194 Rondodnia
Acre 44 44 Acre
Amazonas 95 95 Amazonas
Roraima 22 22 Roraima
Para 466 466 Para
Amapa 22 22 Amapa
Tocantins 220 220 Tocantins
NORDESTE 3.410 3.410 NORTHEAST
Maranhao 385 385 Maranhao
Piaui 305 305 Piauf
Ceard 560 560 Ceard
Rio G. do Norte 367 367 Rio G. do Norte
Paraiba 259 259 Paraiba
Pernambuco 534 534 Pernambuco
Alagoas 166 166 Alagoas
Sergipe 105 105 Sergipe
Bahia 730 730 Bahia
SUDESTE 5.837 5.837 SOUTHEAST
Minas Gerais 2438 2.438 Minas Gerais
Espirito Santo 353 353 Espirito Santo
Rio de Janeiro 699 699 Rio de Janeiro
Sao Paulo 2.348 2.348 S&o Paulo
SuL 4.450 4.450 SOUTH
Parana 1.698 1.698 Parand
Santa Catarina 852 852 Santa Catarina
Rio G. do Sul 1.900 1.900 Rio G. do Sul
CENTRO OESTE 2.564 2.564 CENTER-WEST
Mato G. do Sul 588 588 Mato G. do Sul
Mato Grosso 1.025 1.025 Mato Grosso
Goids 724 724 Goids
Distrito Federal 228 228 Distrito Federal
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Tabela 8.4.c - Capacidade Instalada de Mini e Micro Geragao Distribuida
Table 8.4.c - Installed Capacity of Distributed Generation

%
HIDRO TERMO EOLICA SOLAR TOTAL
REGIAO HYDRO THERMAL WIND SOLAR TOTAL REGION
SP APE  TOTAL SP APE  TOTAL  SP APE TOTAL SP APE  TOTAL  SP APE  TOTAL

TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL

NORTE 8,2 82 15 1.5 0,1 0,1 6 6 6,1 6,1 NORTH

NORDESTE 2,1 2 91 97,2 97,2 19,8 19,8 19,7 19,7 NORTHEAST

SUDESTE 62,4 62,4 40,7 40,7 0,8 0,8 33,5 33,5 33,7 33,7 SOUTHEAST

SuUL 18,7 18,7 25,6 25,6 18 18 25,7 257 25,7 257 SOUTH

SENTRO- 87 87 231 23, 00 00 15 15 g g CENTER

Tabela 8.5.1 — Capacidade Instalada em Autoprodutores
Table 8.5.1 - Installed Capacity for Electricity Generation of Self-Producers -
ENERGETICO COMERCIAL
ENERGY SECTOR COMMERCIAL
ESTADO STATE
meaMAL WD sol Ot fvpro AL wib  sol  TOTA-

BRASIL 744,6 1.8 11 7475 70,3 1.324,4 0,2 15,4 1.510,3 BRAZIL
NORTE 6,4 6,4 01 121,3 0,7 122,0 NORTH
Rondénia 31 0,2 33 Rondénia
Acre 0,7 0,7 Acre
Amazonas 6,4 6,4 Amazonas
Roraima Roraima
Paréa 01 12,9 0,5 13,4 Para
Amapa 4,6 4,6 Amapa
Tocantins Tocantins
NORDESTE 166,9 1.8 11 169,8 n,4 749 370 123,3 NORTHEAST
Maranhdo 0,1 04 0,5 Maranhao
Piaui 0,6 2,5 31 Piaui
Ceard 34 34 8,9 2,8 1,7 Ceard
Nore % 18 1 29 24 36 60  RioGrandedoNorte
Paraiba 3,2 3,2 Paraiba
Pernambuco 100,0 100,0 25,7 23,7 49,3 Pernambuco
Alagoas 2,4 24 Alagoas
Sergipe 17,5 0,8 18,3 Sergipe
Bahia 63,5 63,5 11,4 17,3 28,7 Bahia
SUDESTE 435,4 435,4 12,0 1.028,1 0,2 66,5 1.106,7 SOUTHEAST
Minas Gerais 57,2 57,2 31 38,0 0,2 60,9 102,2 Minas Gerais
Espirito Santo 4,9 39 8,8 Espirito Santo
Rio de Janeiro 63,3 63,3 133,5 133,5 Rio de Janeiro
Sao Paulo 314,8 314,8 8,8 851,6 17 862,1 Séo Paulo
SuUL 134,8 134,8 34,7 64,1 9.2 108,0 SOUTH
Parana 62,8 62,8 2,8 15,2 4,4 22,4 Parand
Santa Catarina 0,1 0,1 29,2 20,6 2,2 52,0 Santa Catarina
Rio Grande do Sul 71,9 71,9 2,7 28,2 2,6 33,5 Rio Grande do Sul
CENTRO-OESTE 1,2 12 12,2 36,1 2,0 50,4 CENTER-WEST
Mato Grosso do Sul 1,2 1,2 5,0 5,0 Mato Grosso do Sul
Mato Grosso 1,9 74 11 20,4 Mato Grosso
Goias 0,4 22,8 0,9 24,0 Goias
Distrito Federal 0,9 0,9 Distrito Federal

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.1.a — Capacidade Instalada em Autoprodutores
Table 8.5.1.a - Installed Capacity for Electricity Generation of Self-Producers

%

ENERGETICO

COMERCIAL
REGIAO ENERGY SECTOR COMMERCIAL REGION
THERMAL  wiND  soL  TOL VR0 migmwa  foL  soL T
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 0,9 09 01 9,2 0,6 81 NORTH
NORDESTE 22,4 100,0 100,0 22,7 16,2 57 3,7 321 8,2 NORTHEAST
SUDESTE 58,5 58,2 17,0 776 96,3 576 73,3 SOUTHEAST
SUL 18,1 18,0 49,3 4,8 8,0 7 SOUTH
CENTRO-OESTE 0,2 0,2 17,4 2,7 1,8 33 CENTER-WEST

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.2 — Capacidade Instalada em Autoprodutores

Table 8.5.2 - Installed Capacity for Electricity Generation of Self-Producers

mMw
PUBLICO RESIDENCIAL AGROPECUARIO
PUBLIC RESIDENTIAL AGRICULTURE AND LIVESTOCK
ESTADO STATE
HYDRO THERMAL WD soL TO™L o TOAL [ypRo rigwa ol TOTAL
BRASIL 58 182,0 0,0 4,0 191,8 28,8 28,8 404,4 408,9 13,4 826,6 BRAZIL
NORTE 2,0 21,0 1,6 24,6 139 13,9 21,8 17,7 0,2 39,7 NORTH
Rondonia 2,8 0,3 31 0,1 0,1 15,8 13 0,2 173 Ronddnia
Acre 24 0,7 32 0,7 0,7 Acre
Amazonas 8,6 8,6 0,1 0,1 Amazonas
Roraima Roraima
Pard 2,0 55 0,6 8,0 13,0 13,0 1,0 14,7 15,7 Pard
Amapa 0,7 0,7 17 17 Amapa
Tocantins 1,0 1,0 0,1 0,1 51 51 Tocantins
NORDESTE 16,9 1.3 18,2 6,5 6,5 15,2 22,7 38,0 NORTHEAST
Maranhao 0,9 1,2 21 0,2 0,2 14 14 Maranhdo
Piaui 0,6 0,6 Piaufi
Ceard 6,6 6,6 Ceard
doNorte 08 0Bl o o o e
Paraiba 0,6 0,6 Paraiba
Pernambuco 2,4 0,1 2,4 2,6 2,6 Pernambuco
Alagoas 0,2 0,2 2,4 2,4 0,3 0,3 Alagoas
Sergipe 2,8 2,8 4,5 4,5 Sergipe
Bahia 2,0 20 38 38 12,3 16,9 29,2 Bahia
SUDESTE 1.5 123,8 125,4 1,2 1,2 111,0 82,2 193,3 SOUTHEAST
Minas Gerais 0,4 13,4 13,8 0,1 0,1 105,4 44,0 149,4 Minas Gerais
g;’r’]"t’:;" 04 04 11 1”1 Espirito Santo
Rode 1 23,1 2,2 25 51 76 Riode Janeiro
Sao Paulo 86,9 86,9 31 331 36,2 Sao Paulo
SuUL 22 9,2 0,0 1,1 12,5 1,0 1,0 1159 62,2 11 179,2 SOUTH
Parana 0,3 24 0,1 2,8 0,7 0,7 34,1 21,3 11 56,5 Parana
santa 19 28 47 493 18,8 681  Santa Catarina
Zi;’SGu ’Ia”de 4 0,0 1,0 51 04 04 32,5 221 54,6 Rio Ggf}”sdj
E)EE,;‘:II:207 11 11 6,1 6,1 140,3 224,0 121 376,4 CENTER-WEST
ato Grosso 12 12 39 39 47 26,0 50 357 Mato Grosso
Mato Grosso 19 19 13 13 1324 188,3 6,3 327,0 Mato Grosso
Goias 1,2 12 32 97 0,8 13,7 Goids
Distrito 67 67 09 09 Distrito Federal

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.2.a - Capacidade Instalada em Autoprodutores
Table 8.5.2.a - Installed Capacity for Electricity Generation of Self-Producers

PUBLICO RESIDENCIAL AGROPECUARIO
) PUBLIC RESIDENTIAL AGRICULTURE AND LIVESTOCK
REGIAO REGION
HIDRO TERMO  EOL  soL soL HDRO  TERMO  SOL
HYDRO THERMAL WIND  soL 'Ot soL  TOTAL  pvpro THERMAL soL  TOTAL
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 TOTAL
NORTE 347 5 407 128 484 484 54 43 17 48 NORTH
NORDESTE 93 32,1 95 227 27 38 56 46  NORTHEAST
SUDESTE 26,5 68,0 654 43 43 275 20,1 234 SOUTHEAST
suL 388 5, 1000 270 65 36 36 287 152 83 217 SOUTH
CENTRO- CENTER-
OESTE 6,1 02 58 21 21 347 54,8 900 455 WEST

Nota: Nao inclui Micro e Mini Geragéo Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.3 — Capacidade Instalada em Autoprodutores
Table 8.5.3 - Installed Capacity for Electricity Generation of Self-Producers

MW
TRANSPORTE CIMENTO
ESTADO TRANSPORTATION CEMENT -
WoRo  THEMAL Ol [oR0  mieawaL TOTAL
BRASIL 410,0 171 427,2 BRAZIL
NORTE 24, 6,6 30,7 NORTH
Rondénia Rondénia
Acre Acre
Amazonas 6,6 6,6 Amazonas
Roraima Roraima
Para Pard
Amapa Amapd
Tocantins 241 241 Tocantins
NORDESTE 184,1 57 189,8 NORTHEAST
Maranhédo 24, 24,1 Maranhao
Piaui Piaui
Ceard 57 57 Ceard
Rio Grande do Norte Rio Grande do Norte
Paraiba Paraiba
Pernambuco Pernambuco
Alagoas Alagoas
Sergipe Sergipe
Bahia 160,0 160,0 Bahia
SUDESTE 151 4,9 20,0 SOUTHEAST
Minas Gerais 14,4 37 18,1 Minas Gerais
Espirito Santo Espirito Santo
Rio de Janeiro Rio de Janeiro
Sao Paulo 0,7 1,2 19 S&o Paulo
SUL 182,6 182,6 SOUTH
Parana 1,5 1,5 Paranad
Santa Catarina 109,8 109,8 Santa Catarina
Rio Grande do Sul 71,4 71,4 Rio Grande do Sul
CENTRO-OESTE 41 41 CENTER-WEST
Mato Grosso do Sul Mato Grosso do Sul
Mato Grosso 4,1 41 Mato Grosso
Goias Goids
Distrito Federal Distrito Federal

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 8.5.3.a — Capacidade Instalada em Autoprodutores
Table 8.5.3.a - Installed Capacity for Electricity Generation of Self-Producers

%

TRANSPORTE CIMENTO
. TRANSPORTATION CEMENT PO
oo tewAL O fWoRo  rrgawa  TOTA
TOTAL 100,0 100,0 100,0 TOTAL
NORTE 59 38,3 72 NORTH
NORDESTE 449 33,0 44,4 NORTHEAST
SUDESTE 37 28,7 47 SOUTHEAST
suL 445 28 SOUTH
CENTRO-OESTE 10 09 CENTER-WEST

Nota: Nao inclui Micro e Mini Geragéo Distribuida. / Note: Does not include Distributed Generation.

Tabela 8.5.4 — Capacidade Instalada em Autoprodutores
Table 8.5.4 — Installed Capacity for Electricity Generation of Self-Producers

MW
FERRO-GUSA E ACO FERRO-LIGAS
PIG IRON AND STEEL IRON-ALLOYS
ESTADO STATE
moro  weMAL  TO om0 e O™
BRASIL 740,5 1.616,4 2.356,9 22,4 22,4 BRAZIL
NORTE 14 14 NORTH
Rondoénia Rondénia
Acre Acre
Amazonas Amazonas
Roraima Roraima
Pard 14 14 Pard
Amapa Amapad
Tocantins Tocantins
NORDESTE 245,5 245,5 NORTHEAST
Maranhao 275 27,5 Maranhao
Piaui Piauf
Ceara 218,0 218,0 Ceard
Rio Grande do Norte Rio Grande do Norte
Paraiba Paraiba
Pernambuco Pernambuco
Alagoas Alagoas
Sergipe Sergipe
Bahia Bahia
SUDESTE 192,9 1.352,6 1.545,4 22,4 22,4 SOUTHEAST
Minas Gerais 174,0 2791 453,2 7.8 7.8 Minas Gerais
Espirito Santo 3759 3759 Espirito Santo
Rio de Janeiro 689,0 689,0 Rio de Janeiro
Séo Paulo 18,8 8,5 274 14,6 14,6 Séo Paulo
SuL 363,3 363,3 SOUTH
Parand Parand
Santa Catarina 181,9 181,9 Santa Catarina
Rio Grande do Sul 181,5 181,5 Rio Grande do Sul
CENTRO-OESTE 184,3 16,9 201,2 CENTER-WEST
Mato Grosso do Sul 16,9 16,9 Mato Grosso do Sul
Mato Grosso 29,3 29,3 Mato Grosso
Goids 155,0 155,0 Goids
Distrito Federal 0,0 Distrito Federal

Nota: Nao inclui Micro e Mini Geragéo Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.4.a - Capacidade Instalada em Autoprodutores
Table 8.5.4.a - Installed Capacity for Electricity Generation of Self-Producers

FERRO-GUSA E ACO FERRO-LIGAS
REGIAO PIG IRON AND STEEL IRON-ALLOYS REGION
0 e, om o e ow
TOTAL 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 01 0,1 NORTH
NORDESTE 15,2 10,4 NORTHEAST
SUDESTE 26,0 83,7 65,6 100,0 100,0 SOUTHEAST
SuL 49,1 15,4 SOUTH
CENTRO-OESTE 249 1,0 8,5 CENTER-WEST

Nota: Nao inclui Micro e Mini Geragéo Distribuida. / Note: Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 8.5.5 — Capacidade Instalada em Autoprodutores
Table 8.5.5 - Installed Capacity for Electricity Generation of Self-Producers

MwW
MINERAGAO NAO-FERROSOS
MINING NON FERROUS
ESTADO STATE
WoRO  meawAL  solar  TOMU  fvDRo  rhemuaL  TOTA
BRASIL 689,2 128,5 7.0 824,6 172,0 41,0 2131 BRAZIL
NORTE 25,0 69,1 94,1 NORTH
Rondonia Rondodnia
Acre Acre
Amazonas 25,0 25,0 Amazonas
Roraima Roraima
Para 61,1 61,1 Para
Amapa Amapa
Tocantins 8,0 8,0 Tocantins
NORDESTE 12,9 12,9 1,8 18 NORTHEAST
Maranhao Maranhéao
Piauf Piauf
Ceard Ceard
Rio Grande do Norte 0,5 05 Rio G’a":fozz
Paraiba Paraiba
Pernambuco Pernambuco
Alagoas Alagoas
Sergipe Sergipe
Bahia 129 12,9 1.3 13 Bahia
SUDESTE 620,4 45,6 0,4 666,3 172,0 2,8 174,8 SOUTHEAST
Minas Gerais 547,5 30,0 577,5 146,9 146,9 Minas Gerais
Espirito Santo 25,0 0,4 25,4 Espirito Santo
Rio de Janeiro 1,7 17 Rio de Janeiro
Séo Paulo 46,2 15,6 61,8 251 28 279 Séo Paulo
SuL 0,9 09 0,5 0,5 SOUTH
Parana 0,5 0,5 Paranad
Santa Catarina 04 04 Santa Catarina
Rio Grande do Sul 0,5 0,5 Rio Grande do Sul
CENTRO-OESTE 439 6,6 50,5 36,0 36,0 CENTER-WEST
Mato Grosso do Sul 2,0 2,0 Mato Grosso do Sul
Mato Grosso 439 3,6 47,5 Mato Grosso
Goiés 1,0 10 36,0 36,0 Goids
Distrito Federal Distrito Federal

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.5.a - Capacidade Instalada em Autoprodutores
Table 8.5.5.a - Installed Capacity for Electricity Generation of Self-Producers

MINERACAO NAO-FERROSOS
. MINING NON FERROUS cecoN
HYORO  THERMAL  SoLAR O™ oRo  mhemmaL  TOTA
TOTAL 100,0 100,0 1000 1000 100,0 100,0 100,0 TOTAL
NORTE 36 53,8 n4 NORTH
NORDESTE 10,0 16 44 08 NORTHEAST
SUDESTE 900 355 52 80,8 100,0 67 82,0 SOUTHEAST
suL 07 01 11 02 SOUTH
CENTRO-OESTE 64 94,8 6,1 87,8 16,9 e

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note:

EMPRESA DE PESQUISA ENERGETICA - EPE

Does not include Distributed Generation.




Tabela 8.5.6 — Capacidade Instalada em Autoprodutores
Table 8.5.6 - Installed Capacity for Electricity Generation of Self-Producers

MwW
ALUMINIO QUIMICA
ALUMINIUM CHEMICALS
ESTADO STATE
S e M O e oW
BRASIL 2.2371 184,4 2.421,5 1,6 403,1 57 4104 BRAZIL
NORTE 301,6 108,7 410,3 NORTH
Rondénia Rondénia
Acre Acre
Amazonas Amazonas
Roraima Roraima
Para 108,7 108,7 Pard
Amapa Amapa
Tocantins 301,6 301,6 Tocantins
NORDESTE 301,6 75,2 376,8 16,8 2,1 189 NORTHEAST
Maranhao 301,6 75,2 376,8 Maranhao
Piaui Piaui
Ceard Ceard
Rio Grande do Norte Rio Grande do
Norte
Paraiba Paraiba
Pernambuco 0,8 0,8 Pernambuco
Alagoas 6,1 1,3 74 Alagoas
Sergipe Sergipe
Bahia 10,7 10,7 Bahia
SUDESTE 756,0 756,0 1,2 2529 32 2573 SOUTHEAST
Minas Gerais 194,7 194,7 0,4 47,8 48,1 Minas Gerais
Espirito Santo 84,2 84,2 Espirito Santo
Rio de Janeiro 0,8 12,7 0,6 14,1 Rio de Janeiro
Sao Paulo 477, 477, 192,4 2,6 195,0 Séo Paulo
SuL 8779 0,5 8784 18,6 0,3 18,9 SOUTH
Parana 60,9 60,9 9,0 9,0 Parand
Santa Catarina 466,1 0,5 466,6 09 0,3 1,2 Santa Catarina
Rio Grande do Sul 350,9 350,9 108,7 108,7 Rio G‘;anle/
CENTRO-OESTE 0,5 14,8 0,1 15,3 CENTER-WEST
Mato Grosso do Sul Mato ng?‘?/
Mato Grosso 05 0,5 Mato Grosso
Goids 14,8 0,1 14,9 Goids

Distrito Federal

Distrito Federal

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.6.a - Capacidade Instalada em Autoprodutores

Table 8.5.6.a - Installed Capacity for Electricity Generation of Self-Producers
%

ALUMINIO QUIMICA
REGIAO ALUMINIUM CHEMICALS REGION
oo tHeawaL ML DR rieua  sol O
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 13,5 59,0 16,9 NORTH
NORDESTE 13,5 40,8 15,6 4,2 36,8 4,6 NORTHEAST
SUDESTE 338 31,2 70,6 62,7 56,5 62,7 SOUTHEAST
SuL 39,2 0,3 36,3 29,4 58 29,0 SOUTH
CENTRO-OESTE 294 37 1,0 3,7 CENTER-WEST
Nota: Nao inclui Micro e Mini Geragéo Distribuida. / Note: Does not include Distributed Generation.
Tabela 8.5.7 — Capacidade Instalada em Autoprodutores
Table 8.5.7 - Installed Capacity for Electricity Generation of Self-Producers -
ALIMENTOS E BEBIDAS AGUCAR E ALCOOL
FOODS AND BEVERAGES SUGARCANE
ESTADO STATE
HORO  THEMAL  soaR  TOAL  fvdho e TO™A
BRASIL 139 364,0 9,4 3873 7.2 11.765,9 11.7731 BRAZIL
NORTE 23 1.3 35 97,5 97,5 NORTH
Rondénia 73 1.3 3,5 Rondodnia
Acre Acre
Amazonas 50 50 Amazonas
Roraima Roraima
Pard 12,5 12,5 Pard
Amapd Amapd
Tocantins 80,0 80,0 Tocantins
NORDESTE 59 59,6 14 67,0 33 830,5 833,9 NORTHEAST
Maranhao 4,4 4,4 Maranhao
Piauf 0,3 1,0 1,3 18,0 18,0 Piauf
Ceard 0,6 0,6 Ceard
Rio Grande do Norte 61,0 61,0 Rio Grande do Norte
Paraiba 14 0,4 18 101,5 101,5 Paraiba
Pernambuco 57 57 305,5 305,5 Pernambuco
Alagoas 0,2 53,0 53,2 33 264,5 267,8 Alagoas
Sergipe 2,4 2,4 59,7 59,7 Sergipe
Bahia 2,0 2,0 16,0 16,0 Bahia
SUDESTE 09 2104 14 212,7 39 7.655,3 7.659,2 SOUTHEAST
Minas Gerais 0,3 25,5 25,8 1.602,3 1.602,3 Minas Gerais
Espirito Santo 0,5 0,5 56,9 56,9 Espirito Santo
Rio de Janeiro 41,8 41,8 346,3 346,3 Rio de Janeiro
Séo Paulo 0,6 142,6 14 144,6 39 5.649,8 5.653,7 Sé&o Paulo
SuUL 71 46,5 0,6 54,2 546,8 546,8 SOUTH
Parana 0,1 12,4 0,6 13,1 541,9 541,9 Parand
Santa Catarina 6,1 14,6 20,6 49 49 Santa Catarina
Rio Grande do Sul 1,0 19,5 20,5 Rio Grande do Sul
CENTRO-OESTE 45,1 4,8 49,9 26358 2.635,8 CENTER-WEST
Mato Grosso do Sul 7,6 7,6 1.075,8 1.075,8 Mato Grosso do Sul
Mato Grosso 12,0 4,8 16,7 191,2 191,2 Mato Grosso
Goiés 25,6 25,6 1.368,8 1.368,8 Goids
Distrito Federal Distrito Federal

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 8.5.7.a — Capacidade Instalada em Autoprodutores
Table 8.5.7.a - Installed Capacity for Electricity Generation of Self-Producers

ALIMENTOS E BEBIDAS AGUCAR E ALCOOL
_ FOODS AND BEVERAGES SUGARCANE
REGIAO REGION
WoRo  TreawAL  sotan O™ ivoro  heawa  TOA-
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 0,6 13,3 0,9 0,8 0,8 NORTH
NORDESTE 423 16,4 15,4 173 46,1 71 71 NORTHEAST
SUDESTE 6,4 57,8 14,9 54,9 53,9 65,1 65,1 SOUTHEAST
suL 51,3 12,8 6,0 14,0 46 46 SOUTH
CENTRO-OESTE 12,4 50,5 12,9 224 22,4 CENTER-WEST

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.8 — Capacidade Instalada em Autoprodutores
Table 8.5.8 - Installed Capacity for Electricity Generation of Self-Producers

MW
TEXTIL PAPEL E CELULOSE
TEXTILES PULP AND PAPER
ESTADO STATE
moro AL O™ dvoro e O™
BRASIL 48,6 34,1 82,7 98,9 3.781,6 3.880,5 BRAZIL
NORTE NORTH
Rondénia Rondoénia
Acre Acre
Amazonas Amazonas
Roraima Roraima
Para Pard
Amapa Amapd
Tocantins Tocantins
NORDESTE 14 8,4 98 701,5 701,5 NORTHEAST
Maranhéao 254,8 254,8 Maranhao
Piaui Piaui
Ceard Ceard
Zi;)rtGGmnde do 57 57 Rio Granzigz
Paraiba Paraiba
Pernambuco 14 0,3 17 6,9 6,9 Pernambuco
Alagoas Alagoas
Sergipe 2,4 2,4 Sergipe
Bahia 439,7 439,7 Bahia
SUDESTE 47,1 24,7 71,8 9,5 1.309,4 1.318,9 SOUTHEAST
Minas Gerais 46,1 46,1 3,4 305,7 3091 Minas Gerais
Espirito Santo 21,0 211,0 Espirito Santo
Rio de Janeiro 1,0 1,0 31 31 Rio de Janeiro
Sao Paulo 24,7 24,7 6,1 789,6 795,7 Sao Paulo
SuL 1,0 1,0 89,4 1.060,7 1.150,0 SOUTH
Parana 66,8 629,7 696,5 Paranad
Santa Catarina 1,0 1,0 22,4 170,0 192,4 Santa Catarina
Rio Grande do Sul 0,1 261,0 261,1 Rio Grande do Sul
CENTRO-OESTE 7101 7101 CENTER-WEST
Mato Grosso do Sul 708,8 708,8 Mato Gdrg?;;
Mato Grosso 1.3 1.3 Mato Grosso
Goids Goids
Distrito Federal Distrito Federal

Nota: N&o inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 8.5.8.a — Capacidade Instalada em Autoprodutores
Table 8.5.8.a - Installed Capacity for Electricity Generation of Self-Producers

%

TEXTIL PAPEL E CELULOSE
. TEXTILES PULP AND PAPER I
ioRo  memAL O™t ivoro  miemwaL oA
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE NORTH
NORDESTE 3,0 2,5 19 186 18,1 NORTHEAST
SUDESTE 97,0 724 86,9 96 34,6 34,0 SOUTHEAST
suL 31 13 90,4 28,0 296 SOUTH
CENTRO-OESTE 18,8 183 CENTER-WEST

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.5.9 - Capacidade Instalada em Autoprodutores
Table 8.5.9 - Installed Capacity for Electricity Generation of Self-Producers

MW
CERAMICA OUTROS
CERAMICS OTHERS
ESTADO STATE
moro WAL TOAL  fvoro  mhemwaL  soL  TO™

BRASIL 2,2 20,8 23,0 79,7 369,9 104 460,0 BRAZIL
NORTE 2,5 6,9 0,4 9,8 NORTH
Rondoénia 2,5 2,5 Rondénia
Acre 1,5 1,5 Acre
Amazonas 3,0 0,4 3,4 Amazonas
Roraima Roraima
Para 2,1 21 Pard
Amapa Amapad
Tocantins 0,3 0,3 Tocantins
NORDESTE 41 41 66,9 59 72,8 NORTHEAST
Maranhao 2,8 2,8 Maranhéo
Piaui 4,5 4,5 Piaui
Ceard 12,5 4,3 16,8 Ceard
ZigrtGerande do 04 04 Rio Gran%e;:jtg
Paraiba Paraiba
Pernambuco 41 4,1 1,6 1,2 2,8 Pernambuco
Alagoas Alagoas
Sergipe 2,4 24 Sergipe
Bahia 43,1 43,1 Bahia
SUDESTE 0,3 13,6 13,9 16,2 2169 0,9 2339 SOUTHEAST
Minas Gerais 0,3 0,6 09 14,3 44,3 58,6 Minas Gerais
Espirito Santo 4,7 0,5 52 Espirito Santo
Rio de Janeiro 1,0 1,0 0,5 429 43,3 Rio de Janeiro
Sao Paulo 121 121 14 125,0 0,4 126,8 S&o Paulo
SuL 1,8 3,2 50 30,5 67,1 33 100,9 SOUTH
Parana 11,6 25,3 0,2 371 Parand
Santa Catarina 1,8 3,2 5,0 18,7 21,7 1.9 42,4 Santa Catarina
Rio Grande do Sul 0,1 20,1 1,2 21,4 Rio Grande do Sul
CENTRO-OESTE 30,5 12,2 42,7 CENTER-WEST
ZA;;?JIGrOSSO Mato Grosso do Sul
Mato Grosso 30,5 4,0 34,5 Mato Grosso
Goids 8,2 8,2 Goids
Distrito Federal Distrito Federal

Nota: N&o inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 8.5.9.a — Capacidade Instalada em Autoprodutores

Table 8.5.9.a - Installed Capacity for Electricity Generation of Self-Producers
%

CERAMICA OUTROS
REGIAO CERAMICS OTHERS REGION
WoRO  heRvAL  TOL  (oR0  mhewaL ol TOM
TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 TOTAL
NORTE 31 1,9 35 21 NORTH
NORDESTE 19,5 17,7 18,1 56,6 15,8 NORTHEAST
SUDESTE 14,8 65,3 60,5 20,3 58,6 8,4 50,9 SOUTHEAST
SUL 85,2 15,2 21,8 38,2 181 31,5 21,9 SOUTH
CENTRO-OESTE 38,3 33 9.3 CENTER-WEST

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Tabela 8.6 — Capacidade Instalada
Table 8.6 - Installed Capacity

REFINO DE PETROLEO *

PLANTAS DE GAS NATURAL

ESTADO OIL REFINERY * NATURAL GAS PLANTS STATE
m?dia (day) 10° b/d (day) 10°m?/d (day)

BRASIL 385.646 2426 101.810 BRAZIL
NORTE 7.300 46 12.200 NORTH
Rondonia Rondénia
Acre Acre
Amazonas 7.300 46 12.200 Amazonas
Roraima Roraima
Para Pard
Amapa Amapa
Tocantins Tocantins
NORDESTE 87.672 551 16.350 NORTHEAST
Maranhéo Maranhao
Piaui Piaui
Ceard 1.650 10 350 Ceard
Rio Grande do Norte 7.100 45 5.700 Rio Grande do Norte
Paraiba Paraiba
Pernambuco ¢ 18.285 115 Pernambuco ©
Alagoas 1.800 Alagoas
Sergipe Sergipe
Bahia 60.637 381 8.500 Bahia
SUDESTE 218.969 1.377 73.260 SOUTHEAST
Minas Gerais 26.400 166 Minas Gerais
Espirito Santo 20.600 Espirito Santo
Rio de Janeiro 42.274 266 30.160 Rio de Janeiro
Sao Paulo 150.295 945 22.500 Sao Paulo
SuUL 71.705 451 SOUTH
Parana® 34.000 214 Parand®
Santa Catarina Santa Catarina
Rio Grande do Sul 37.705 237 Rio Grande do Sul

CENTRO-OESTE

CENTER-WEST

Mato Grosso do Sul

Mato Grosso do Sul

Mato Grosso Mato Grosso
Goias Goids
Distrito Federal Distrito Federal

Fonte/Source: ANP
a. Capacidade nominal / Nominal Capacity

b. Inclui 6leo de xisto / It includes shale oil

c. 1° trem da refinaria RNEST entrou em operagdo em 6 dezembro de 2014, conforme Autorizacdo ANP (de operagéo) n° 506/2014 / The refinery RNEST

started operation on 6 december of 2014, Autorized by ANP (operation) n° 506/2014

Nao inclui Micro e Mini Geragéo Distribuida. / Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE
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Tabela 8.6.a — Capacidade Instalada
Table 8.6.a - Installed Capacity

%

5 e e P DE T
TOTAL 100,0 100,0 TOTAL
NORTE 19 12,0 NORTH
NORDESTE 22,7 16,1 NORTHEAST
SUDESTE 56,8 72,0 SOUTHEAST
SuL 18,6 SOUTH
CENTRO-OESTE

CENTER-WEST

Nota: Nao inclui Micro e Mini Geragao Distribuida. / Note: Does not include Distributed Generation,
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Tabela 8.7 — Reservas Provadas e Potencial Hidraulico
Table 8.7 — Proved Reserves and Hydraulic Potential

PETROLEO GAS NATURAL POTENCIAL HIDRAULICO MW *
OIL NATURAL GAS HYDRAULIC POTENTIAL MW @
ESTADO OPERACAO  CONSTRUGAO STATE
105m? 105bbl 108 m? TOTAL OPERATING BUILDING
(% dototal)® (% do total)®
BRASIL 2.362 14.856 406.525 246.241 44 0,55 BRAZIL
NORTE 7 47 42.01 98.549 33 0,03 NORTH
Rondénia 11.522 67 0,26 Rondénia
Acre 1121 Acre
Amazonas 7 47 42.01 20.175 1 Amazonas
Roraima 5.892 Roraima
Pard 51.024 42 Pard
Amapa 2.228 33 Amapa
Tocantins 6.586 35 Tocantins
NORDESTE 72 456 61.584 22.082 52 NORTHEAST
Maranhéo 1 5,61 29.666 2.282 29 Maranhao
Piaui 450 26 Piauf
Ceard 1 25 16 Ceard
Rio Grande do 31 194 4.857 2 Rio Grande do Norte
Norte
Paraiba n 32 Paraiba
Pernambuco 1.584 48 Pernambuco
Alagoas 4 25 10.094 2777 57 Alagoas
Sergipe 16 99 578 2.746 58 Sergipe
Bahia 21 131 16.389 12.205 56 Bahia
SUDESTE 2.282 14.354 302.533 43.723 59 0,13 SOUTHEAST
Minas Gerais 23.935 53 0,20 Minas Gerais
Espirito Santo 18 740 17.611 1.453 38 Espirito Santo
Rio de Janeiro 1.982 12.468 255.131 3.147 47 0,31 Rio de Janeiro
Sao Paulo 182 1.146 29.792 15.189 73 Séo Paulo
SUL 396 42.004 59 1,20 SOUTH
Parand 396 24.303 66 1,44 Parand
Santa Catarina 7.400 57 2,08 Santa Catarina
Rio Grande do Sul 10.301 44 Rio Grande do Sul
CENTRO-OESTE 39.883 32 1,94 CENTER-WEST
Mato Grosso do Sul 6.232 59 0,17 Mato Grosso do Sul
Mato Grosso 21.195 16 3,61 Mato Grosso
Goias 12.426 47 Goids
Distrito Federal 30 100 Distrito Federal

a. Fontes: SIPOT - Sistema do Potencial Hidrelétrico Brasileiro (Eletrobras); Aneel. / Sources: SIPOT - Brazilian Hydroelectric Potential System; Aneel.

b. Potenciais calculados considerando distribuicdo equitativa nos aproveitamentos de fronteira. / Percentages are calculated considering the equal
distribution between neighbor plants.

Nao inclui Micro e Mini Geragéao Distribuida. / Does not include Distributed Generation.

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela 8.7.a — Reservas Provadas e Potencial Hidraulico

Table 8.7.a - Proved Reserves and Hydraulic Potential
%

POTENCIAL HIDRAULICO

REGIAO PETgﬁ_LEO ﬁﬁ‘ls'L,J\‘RA/ILUgﬁls_ TOTAL REGION
HYDRAULIC POTENTIAL

TOTAL 100,0 100,0 100,0 TOTAL
NORTE 0,3 10,3 40,0 NORTH
NORDESTE 31 15,1 9,0 NORTHEAST
SUDESTE 96,6 74,4 17,8 SOUTHEAST
SUL 0,1 171 SOUTH
CENTRO-OESTE 16,2 CENTER-WEST

Nota: Nao inclui Micro e Mini Geracao Distribuida. / Note: Does not include Distributed Generation.
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Anexo |. Capacidade Instalada - Brasil
Annex I. Installed Capacity — Brazil

Tabela I.1 — Capacidade Instalada de Geracao Elétrica
Table I.1 - Installed Capacity of Electricity Generation

MW
HIDRO' / HYDRO TERMO /THERMO EOLICA/ WIND soLaRt/soLAR:  NUCLEAR TOTAL / TOTAL

SPelou aper TorAL U ape ToTAL SPEOU ape TorAL FOU ape ToTaL SPelod SPRlOU ape rorAL
1974 13224 500 13724 2489 1920 4.409 15713 2420 18133
1975 15815 501 16316 2436 2216 4.652 18251 2717 20968
1976 17343 561 17904 2457 2223 4.680 19800 2784 22.584
1977 18835 561 19.396 2729 2214 4943 21564 2775 24339
1978 21104 561 21665 3048 2259 5307 2152 2820 26972
1979 23667 568 24235 3.573 2411 5984 27240 2979 30219
1980 27081 568 27649 3484 2339 5823 30565 2907 33472
1981 30596 577 31173 3.655 2441 6096 34251 3018 37.269
1982 32542 614 33156 3.687 2.503 6190 36229 3017 39346
1983 33556 622 34178 3641 2547 6.8 37197 3169 40366
1984 34301 622 34923 3.626 2547 6.173 37927 3169 41096
1985 36453 624 37077 3708 2665 6373 657 40818 3289 44107
1986 37162 624 37786 3.845 2665 6.510 657 41664 3289 44953
1987 39693 636 40329 3910 2665 6.575 657 44260 3301 47.561
1988 41583 645 42228 4025 2665 6.690 657 46265 3310 49.575
1989 44172 624 44796 4007 2.665 6.672 657 48836 3.289 52125
1990 44934 624 45558 4170 2.665 6.835 657 49761 3289 53.050
1991 45992 624 46616 4203 2665 6.868 657 50852 3.289 54141
1992 47085 624 47709 4019 2665 6684 657 51761 3289 55050
1993 47967 624 48591 4128 2847 6975 657 52752 3471 56.223
1994 49207 624 49921 4151 2900 7.051 1 1 657 54106 3.524 57.630
1995 50680 687 51367 4197 2900 7.097 1 1 657 55535 3587 59.122
1996 52432 687 53119 4105 2920 7.025 1 1 657 57195 3607 60.802
1997 53987 902 54.889 4506 2920 7.426 1 1 657 59151 3.822 62973
1998 55857 902 56759 4793 2995 7788 6 6 657 61313  3.897 65210
1999 58085 912 58997 5198 3309 8507 19 19 657 63959 4221 68180
2000 60095 968 61063 6548 4075 10623 19 19 1966 68628 5043 73.671
2001 61439 970 62409 6751 3730 10481 21 21 1966 70177 4700 74.877
2002 63324 1150 64474 9714 4099 13813 22 2 2007 75066 5249 80315
2003 66494 1204 67698 11292 4.838 16130 22 2 2007 79815 6042 85857
2004 67659 1429 69.088 14.405 5151 19.556 27 2 2 2007 84097 6582 90.679
2005 69472 1588 71.060 14.627 5143 19770 27 2 2 2007 86132 6733 92.865
2006 72006 1672 73.678 13886 6.486 20372 235 2 237 2007 88136 8159 96.295
2007 73620 3.249 76.869 14206 7023 21.229 245 2 a7 2007 90.078 10274 100.352
2008 74235 3310 77545 14766 8.233 22999 396 2 308 2007 91404 11.545 102.949
2009 74853 3757 78610 16277 9074 25351 600 2 602 2007 93736 12.834 106.570
2010 76631 4072 80703 17659 12.030 29.689 925 2 9 1 1 2007 97223 16104 113327
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MW

NUCLEAR

HIDRO' / HYDRO TERMO /THERMO EGLICA / WIND SOLAR'/sOLAR  NOCHEAR TOTAL / TOTAL

Shelou mpe TOTAL POV ape ToTaL PEOU ape  ToTAL PRIV ape ToTaL SPEfoU SPeloUape toTAL
2011 78023 4436 82459 17906 13337 31.243 1423 2 1425 1 1 2007 99359 17775 11735
2012 79673 4621 84.294 18.558 14.220 32.778 1.890 2 1892 2 2 2007 102131 18.842 120973
2013 81213 4805 86.018 21.426 15102 36.528 2.200 2 220 2 3 5 1990 106831 19913 126743
2014 84330 4.863 89.193 21.800 16.027 37.827 4.886 2 4888 6 9 15 1990 113011 20901 133.913
2015 86766 4.884 91650 21.607 17956 39.563 7631 2 7633 6 15 21 1990 118000 22.858 140.858
2016 91982 4943 96925 22101 19174 41275 10122 2 10124 20 4 24 1990 126215 24123 150338
2017 95273 5003 100275 21900 19728 41628 12.281 2 12283 932 3 935 1990 132376 24736 157112
2018 99108 5031 104139 20725 19798 40.523 14.388 2 14390 1793 5 1798 1990 138.004 24.836 162.840
2019 104001 5.058 109.058 21.237 19.982 41219 15376 2 15378 2464 10 2473 1990 145067 25051 170.118
2020 104205 5.066 109271 22.827 20230 43.057 17129 2 17031 3271 16 3287 1990 149423 25314 174737
2021 104317 5.033109.350 24109 20.757 44.866 20.769 2 20771 4570 62 4632 1990 155756 25854 181610
2022 104717 5.004 109721 24898 21.387 46.284 23.742 2 23744 7192 195 7387 1990 162539 26.588 189127

SP - Servigo Publico / Public Service - PIE - Produgao Independente de Energia / Independent Energy Producer - APE - Autoprodugao de energia
/ Self-producer

1.Inclui metade da Usina de Itaipu./ It includes half of Itaipu Power Plant. - 2. Nao inclui a poténcia referente a participagao acionaria de consumidores
tradicionalmente APE. / Does not include part of traditional APE power capacity. - 3.Plantas PIE, tradicionalmente APE, estao classificadas em APE. /
Plants PIE, traditionally APE, are classified as APE. - 4. Solar Fotovoltaicas. / Photovoltaic.
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Grafico .1 - Capacidade Instalada de Geracgao Elétrica
Chart I.1 - Installed Capacity Of Electric Energy Generation
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Tabela I.1.1 - Capacidade Instalada de Itaipu
Table I.1.1 — Installed Capacity of Electricity Generation of Itaipu

ANO/YEAR MW
1984 1.400
1985 2.100
1986 4.200
1987 6.300
1988 8.400
1989 10.500
1990 11.200
1991/2006 12.600
2007/2022 14.000
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Tabela I.2 - Capacidade Instalada de Geracao Elétrica por Fonte

Table 1.2 - Installed Capacity of Electricity Generation by Source

Mw
Usinas em Operacéo / Plants in
e 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
UHE/ Hydro 81132 84095 86366 91499 94662  98.287 102999  103.027 103.003 103.195
PCH /Hydro 4,620 4790  4.886 4941 5.020 5157 5.291 5.429 5513 5.662
CGH /Hydro 266 308 398 484 504 695 768 816 834 863
EOL/Wind 2202 4.888 7633 10124 12283 14390 15378 17131 20771 23.744
SOL/ Solar 5 15 21 24 935 1798 2473 3287 4632 7.387
Total 36.528 37827  39.564 41275  41.537  40.523 41219 43057 44866 46.284
Biomassa / Biomass 11601 12341 13.257 14147 14505 14790 14978 15306 15900 16.584
Bagaco / Bagasse 9435 9881 10573 10979 11158 11368 11438 11712 11681 11.862
Outras / Others 2166 2460 2684 3168 3.347 3422 3.540 3.504 4219 4722
Biogés / Biogas 80 70 84 19 135 140 186 206 228 236
Gastim Helenia) 32 32 32 66 32 32 32 32 32 32
Elephant Grass
e s/ 25 51 51 54 43 43 48 38 38 38
Charcoal
Sascaediofiics 36 38 45 45 45 45 53 53 53 53
Peels
Gés de Alto Forno -
Biomassa / Charcoal 93 108 112 115 114 128 128 128 128 128
Gas
Lixivia / Black-Liquor 1.530 1.785 1.923 2333 2.543 2556 2544 2.541 2967  3.304
Oleos Vegetais /
Vegetablo Ol 4 19 27 4 4 4 4 4 4 17
Residuos de madeira
e 366 358 409 432 431 474 544 592 769 913
Fossil / Fossil 23590 24149 24961 25550 25453 24127 24642 26172 27431 28172
UTE/ Caee Minziel / 3.389 3.389 3.389 3.389 3324 2.858 3.228 3.203 3203 3.203
T Steam Coal
CebelaliliEi 254 321 316 316 316 320 320 320 320 320
Refinery Gas
GasNatural/Natwral © 17300 12550 12428 12965 12980 13359 13385 14927 16219 17437
g'fe‘l’gi‘l’m gl 3965  4.065 3197 4020 4056 3363 3316 3256 3118 3.213
8:Ie° itesll /Dt 3551 3.823 5632 4.825 4737 4186 4353 4440 4545 3972
Oleo Ultraviscoso / 131
Viscous Oil
Outros' / Others' 35 41 41 40 27 27 27
Eilsaries 1 ikl 1.337 1.337 1.346 1.578 1.579 1.606 1.599 1.579 1535 1529
Industrial Effluent
Efluente Gasoso? /
Gaseous Effluent? 162 162 160 176 172 172 66 66 66 66
Enxofre / Sulfur 60 60 71 71 71 71 79 79 72 72
Gbclofiv e/ 216 216 216 422 422 417 512 493 468 468
Blast Furnace Gas
Esclaieassn/ 674 674 674 654 658 721 715 715 702 696
Process Gas
Gés Siderurgico /
S 225 225 225 255 255 225 226 226 226 226
Fontes Desconhecidas /
2
Unknown sources
UTN / Nuclear 1.990 1.990 1.990 1.990 1.990 1.990 1.990 1.990 1990 1990
Total 126743 133913 140.858 150.338 157112 162840 170118 174737 181610 189.127

1. Inclui Alcatréo. / Includes TAR.

2. Inclui calor de processo./ Includes process heat.
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Tabela I.2.b Capacidade Instalada de Geragao Elétrica Mini e Micro GD

Table 1.2.b - Installed Capacity of Electricity Generation
Mw

Usinas em Operacdo / Plants in
operation

UHE / Hydro

2015 2016 2017 2018 2019 2020 2021 2022

PCH/Hydro

CGH / Hydro 1 4 37 59 97 23 63 86

EOL/Wind 0 0 10 10 10 15 15 17

SOL/ Solar 13 57 175 562 1.992 4.635 8.771 17.066

Total 2 m 24 38 63 95 15 156

Biomassa / Biomass 2 n 20 34 58 20 109 153

Bagaco / Bagasse 0 0 5 8 8

Outras / Others 2 n 20 34 57 85 101 144

Biogés / Biogas 1 3 8 16 37 62 76 105

Capim Elefante /
Elephant Grass

Carvao Vegetal /
Charcoal

Casca de Arroz / Rice
Peels

Gas de Alto Forno -
Biomassa / Charcoal 5 5 5 5 6 7 13
Gas

Lixivia / Black-Liquor 0 0

Oleos Vegetais /
Vegetable Oil

Residuos de madeira/
Wood Waste

Fossil / Fossil 4 4 5 6 6 3

UTE/

T Carvao Mineral /

Steam Coal

Gas de Refinaria /
Refinery Gas

Gas Natural / Natural
Gas

Oleo Combustivel /
Fuel Oil

OleoDiesel/Diesel Oil

Oleo Ultraviscoso /
Viscous Oil

Efluentes Industriais /
Industrial Effluent

Efluente Gasoso /
Gaseous Effluent

Enxofre / Sulfur

Gas de Alto Forno /
Blast Furnace Gas

Gas de Processo /
Process Gas

Gés Siderurgico /
Steel Gas

TOTAL 17 72 246 670 2162 4.768 8.965 17.325
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Tabela I.3 — Capacidade Instalada de Refino de Petréleo

Table 1.3 - Installed Capacity of Oil Refining

ANO/YEAR m?/ dia (day) ANO/YEAR m?/ dia (day)
1974 164.200 1999 285.475
1975 166.700 2000 294.025
1976 165.700 2001 294.025
1977 185.800 2002 294.690
1978 201.100 2003 304.523
1979 201.100 2004 304.523
1980 233.100 2005 304.618
1981 233.300 2006 304.618
1982 238.200 2007 307.563
1983 240.100 2008 325.050
1984 240.100 2009 332.703
1985 240.100 2010 332.703
1986 240.100 20m BS5875
1987 240.100 2012 334.433
1988 234.890 2013 334.433
1989 241.040 2014 364.409
1990 241.040 2015 374.209
1991 241.750 2016 382.419
1992 241.680 2017 382.419
1993 239.080 2018 382.419
1994 246.580 2019 382.419
1995 247.880 2020 383.271
1996 249.461 2021 385.342
1997 278.198 2022 391.766
1998 281.096

1.1°trem da refinaria RNEST entrou em operagao em 6 dezembro de 2014, conforme Autorizagao ANP (de operagao) n° 506/2014./ The refinery RNEST
started operation on 6 december of 2014, Autorized by ANP (operation) n° 506/2014.

Grafico |.3 - Capacidade Instalada de Refino de Petréleo
Chart 1.3 - Installed Capacity of Oil Refining
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Tabela 1.4 - Capacidade Instalada de Producao de Biodiesel

Table 1.4 - Installed Capacity of Biodiesel Production

ANO/YEAR b/ dia (day)
2005 1.470
2006 11.005
2007 42.651
2008 57131
2009 75.681
2010 100.601
2011 116.678
2012 129.367
2013 138.110

ANO/YEAR b/ dia (day)
2014 133.114
2015 128.099
2016 128.820
2017 133.406
2018 149.194
2019 160.819
2020 178.578
2021 213.436
2022 235.421

Fonte: Agéncia Nacional do Petréleo, Gas e Biocombustiveis (ANP)/ Source: Nation Agency for Oil, Gas and Biofuels (ANP)
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Anexo Il. Autoproducao de Eletricidade
Annex Il. Electricity Self-Production

Tabela Il.1 = Autoproducdo de eletricidade por setor e fonte [GWh]
Table II.1 - Electricity self-production by sector and source [GWh]

GWh
= o o2 <w <z 22 wwn o2 oo c wown
S2 $3 Z% Y% 8 E% 2§ g5 Z3 2% 888
S5 4o 3 X3 &Y X Y4 Ed Eg 892
2z B Z v 9 L& 3 0n vus <z gxQ
< =g w g - Y< =0 W 22 U 50
< zZ5 = [y~ = >T zn 2 = @ 9 2L
a wE O ow U oU ax> Y = W Qaa
I << I OZ < <5 wx o 3 a9 o
oz z 3 ® Zzo0 < § v] L0 a ©o
SETOR £ 9 <0 g2 o =7 g o« SECTOR
S &g o= 5% Z 8 g &
9 Wi O« e} [s] g £
2 <= & s 5 &
Io T O o
z 5 w
= 2
T
V)
TOTAL 20461 18621 1100 32262 17294 2193 25685 2478 928 1.549 3.048 TOTAL
SETOR ENERGETICO 26 15.983 24.891 5 2212 98 1.890 ENERGY SECTOR
RESIDENCIAL 7.853 RESIDENTIAL
COMERCIAL 44 614 2 65 5902 71 27 COMMERCIAL
PUBLICO 27 144 245 22 1 PUBLIC
AGROPECUARIO 1.885 15 366 2.957 12 AGRICULTURE AND LIVESTOCK
INDUSTRIAL 18109 1.880 1100 7354 17.294 1762 8723 161 802 1549 1159 INDUSTRY
CIMENTO 1.511 10 2 CEMENT
FERROGUSAEAGO 3466 530 432 6.646 4 % 1.549 PIG-IRON AND STEEL
FERRO LIGAS 79 IRON-ALLOYS
MINERAGAO E
PELOTIZAAO 2481 34 37 7 108 MINNING AND PELLETIZATION
NAO FERROSOS NON-FERROUS AND OTHER
EOUTROS DA 9.563 993 2 262 VETALLURGICAL
METALURGIA
QUIMICA 6 748 3 46 475 8 23 1.159 CHEMICALS
ALIMENTOS E
BEBIDAS 54 134 9 7303 47 50 30 FOODS AND BEVERAGES
TEXTIL 177 12 2 5 TEXTILES
PAPEL E CELULOSE 408 288 55 34 17294 1.034 49 67 312 PULP AND PAPER
CERAMICA 8 7 3 CERAMICS
OUTRAS INDUSTRIAS 357 127 16 201 1455 33 OTHER INDUSTRIES
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Tabela I1.2 - Autoproducao de eletricidade por setor e fonte [GWh]

Table II.2 - Electricity self-production by sector and source [GWh]

GWh
SETOR TOTAL SECTOR
TOTAL 125,619 TOTAL
SETOR ENERGETICO 45105 ENERGY SECTOR
RESIDENCIAL 7.853 RESIDENTIAL
COMERCIAL 7.096 COMMERCIAL
PUBLICO 439 PUBLIC
AGROPECUARIO 5.234 AGRICULTURE AND LIVESTOCK
INDUSTRIAL - TOTAL 50,891 INDUSTRY - TOTAL
CIMENTO 1523 CEMENT
FERRO GUSA E ACO 12723 PIG-IRON AND STEEL
FERRO LIGAS 79 IRON-ALLOYS
MINERACAO E PELOTIZACAO 2667 MINNING AND PELLETIZATION
m?:ﬁfggios EOUTROS DA 10.820 NON-FERROUS AND OTHER METALLURGICAL
QUIMICA 2.508 CHEMICALS
ALIMENTOS E BEBIDAS 7627 FOODS AND BEVERAGES
TEXTIL 196 TEXTILES
PAPEL E CELULOSE 19.541 PULP AND PAPER
CERAMICA 18 CERAMICS
OUTRAS INDUSTRIAS 2189 OTHER INDUSTRIES

EMPRESA DE PESQUISA ENERGETICA - EPE




185

Anexo lll. Dados Mundiais de Energia

Annex lll. World Energy Data
Fonte (Source): Key World Energy Statistics 2011
Agéncia Internacional de Energia (IEA)

Gréfico lll.1 — Oferta de Energia por Fonte
Chart Ill.1 - Energy Supply by Source
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Gréfico lll.2 - Oferta de Energia por Regiao
Chart lll.2 - Energy Supply by Region
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Gréfico lll.3 - Consumo Final de Energia por Fonte
Chart lll.3 - Final Consumption by Source
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Gréfico lIl.4 - Consumo Setorial de Derivados de Petroleo
Chart lll.4 - Sectorial Consumption of Oil Produtcs
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Gréfico lIl.5 - Consumo Setorial de Eletricidade
Chart lll.5 - Sectorial Consumption of Electricity
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Gréfico Ill.6 - Consumo Setorial de Gas Natural
Chart lll.6 - Sectorial Consumption of Natural Gas
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Gréfico lIl.7 - Consumo Setorial de Carvao Mineral
Chart lll.7 — Sectorial Consumption of Coal
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Tabela lll.1 — Petréleo
Table lll.1 — Petroleum

2020 2019 2019
%
Produtores 10°t  Mundial Producers Exportadores' 10°t Exporters’ Importadores? 100t Importers?
World
Estados Unidos 706 17,0% United States Arébia Saudita 352 Saudi ArabiaChina 505 China
Russia 512 12,4% Russia Russia 269 Russia [ndia 227 India
Arabia Saudita 51 12,3% Saudi Arabia Iraque 195 Iraq Estados Unidos 202 United States
Canada 255 6,2% CanadaCanada 154 CanadaJapao 149 Japan
Emirados Arabes United Arab ..
Iraque 201 4,9% Iraq Unidos 148 Em”a[eSCorela do Sul 145 South Korea
China 195 4,7% China Kuwait 102 KuwaitAlemanha 86 Germany
Emirados Arabes United Arab . . . - .
Unidos 174 4,2% e Nigéria 99 Nigeria Espanha 66 Spain
Brasil 153 3,7% Brazil Cazaquistao 70 Kazakhstan Italia 65 Italy
Kuwait 131 3,2% KuwaitAngola 63 Angola Paises Baixos 62 Netherlands
Ira 130 3,1% Iran México 59 MexicoCingapura 53 Singapore
N Rest of the e Da Rest of the e (e
Demais Paises 1173 28,3% worldDema's Paises 531 Wo,/dDemals Paises 509 Rest of the world
Mundo 4141 100,0% World Mundo 2.042 World Mundo 2.069 World
1. Considerado somente paises com exportacdes liquidas positivas./ Considered only countries with positive net exports
2. Considerado somente paises com importagdes liquidas positivas./ Considered only countries with positive net imports
Tabela Ill.2 — Derivados de Petréleo
Table I1I.2 - Oil products
2019 2019 2019
Produtores 10°t a ‘%: Producers Exportadores Exportersmportadores Importers
Mundial
World 10°t 10°t
Estados Unidos 833 20,0% United States Estados Unidos 139 United States México 47 Mexico
China 635 15,3% ChinaRussia 129 Russia Franga 28 France
Russia 280 6,7% RussiaArabia Saudita 63 Saudi ArabiaAustrélia 27 Australia
india 263 6,3% India Coréia do Sul 28 IndiaCingapura 27 Japan
Coréiado Sul 158 3,8% Korea india 25 Korea Nigéria 21 Nigeria
Japao 147 3,5% Japan Kuwait 24 Kuwait)apao 21 Japan
Arabia Saudita 124 3,0% Saudi ArabiaIra 22 IranAlemanha 20 Germany
Canada 99 2,4% CanadaHolanda 21 Netherlands Hor)g Kong 20 Hong ang
(China) (China)
Emirados United Arab 2 8
Alemanha 98 2,4% GermanyArabes Unidos 20 Emirateslndones'a 20 Indonesia
Brasil 91 2,2% BrazilArgélia 18 AlgeriaBrasil 19 Germany
Demais Paises 1.431 34,4% Rest of the world Demais Paises 149 Rest L;ggs Demais Paises 306 Rest of the world
Mundial 4159  100,0% World Mundial 638 World Mundial 556 World
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Tabela lll.3 — Gas Natural
Table Ill.3 — Natural Gas

2020 2020 2020
Produtores 10°m* % Producers Exportadores ExportersImportadores Importers
Mundial 10°m? 10°m?
World
Estados Unidos 949 23,6% United States Russia 230 RussiaChina 125 China
Russia 722 18,0% Russia Catar 127 QatarJapao 105 Japan
Ira 135 5,9% Iran Noruega m NorwayAlemanha 83 Germany
China 191 4,8% ChinaAustralia 103 Australia Italia 66 Italy
Canada 184 4,6% Canada Estados Unidos 77 United States México 64 Mexico
Catar 167 4,2% QatarTurcomenistao 56  Turkmenistan Coréia 54 Korea
Australia 148 3,7% Australia Canada 47 CanadaTurquia 47 Turkey
Noruega 116 2,9% NorwayArgélia 41 Algeria Franca 37 France
Arébia Saudita 99 2,5% Saudi Arabia Nigéria 27 Nigeria Reino Unido 34 United Kingdom
Argélia 92 2,3% Argelia Malasia 22 Malasya india 34 India
Demais Paises 1.1 27,5% Rest of the world Demais Paises 176 Rest 3:;:;2 Demais Paises 324 Rest of the world
Mundo 4.014  100,0% World Mundo 1.017 World Mundo 973 World
~ . 1
Tabela lll.4 — Carvao Mineral
Table Ill.4 - Coal'
2020 2020 2020
%
Produtores Mundial Producers  Exportadores Exporters ~ Importadores Importers
10°t 10°t 10°t
World
China 3.764 49,7% China  Indonésia 396 Indonesia ~ China 306 China
[ndia 760 10,0% India  Australia 390 Australia ~ [ndia 210 India
Indonésia 564 7.4% Indonesia  Russia 188 Russia ~ Japao 183 Japan
Australia 493 6,5% Australia  Africa do Sul 62 South Africa ~ Coréia 123 Korea
Estados United . . g Chinese
Unidos 485 6,4% States Estados Unidos 58 United States ~ TaipéChinesa 63 Taipei
Russia 398 5,3% Russia  Colémbia 30 Colombia ~ Vietna 52 Viet Nam
AfricadoSul 247 3,3% South Africa  Mongolia 29 Mongolia ~ Alemanha 40 Germany
Alemanha 107 1,4% Germany  Canada 26 Canada ~ Turquia 31 Turkey
Polonia 101 1,3% Poland  Cazaquistao 24 Kazaquistan ~ Malasia 29 Malaysia
Cazaquistao 100 1,3% Kazaquistan ~Mogambique 7 Mozambique — Tailandia 25 Thailand
Demais Rest of the Dt Rest ofthe ~ Demais Rest of the
Paises =8 HE world Demais Paises 2 world ~ Paises 202 world
Mundo 7.575 100,0% World  Mundo 1.212 World ~ Mundo 1.264 World

1. Inclui carvao vapor, coque de carvao mineral, linhita e carvao recuperado. / Includes steam coal, coking coal, lignite and recovered coal.
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Grafico Ill.8 - Producao de Energia Elétrica por Fonte
Chart I1l.8 - Electricity Generation by Source

1973 2019
6.131 TWh 26.936 TWh
M Petréleo/Oil W Gas/Gas Nuclear/Nuclear W Hidraulica/Hydro W Carvdo Mineral/Coal W Outros/Others

Tabela lll.5 - Eletricidade
Table Ill.5 - Electricity

2019 2019 2019
Produtores % X Producers  Exportadores Exporters  Importadores Importers
T Ll TWh TWh
World
China 7.472 27,7% China Franca 58 France lﬁ:::: 39 United States
Estados United . q
Unidos 4.371 16,2% States Canada 47 Germany Italia 38 Italy
[ndia 1.624 6,0% Indlia Alemanha 33 Canada Brasil 25 Brazil
Russia 1.120 4,2% Russia Paraguai 32 Paraguay Tailandia 23 Thailand
Japao 1.037 3,8% Japan Suécia 26 Sweden  Reino Unido 21 United Kingdom
Lao
Canada 645 2,4% Canada Laos 23 People's Finlandia 20 Finland
Dem. Rep.
Brasil 626 2,3% Brazil Russia 18 Russia Iraque 14 Iraq
Alemanha 603 2,2% Germany China 17 China Hungria 13 Hungary
- Republica Czech ~ Hong Kong .
Coréia 578 2,1% France Teheca 13 Republic (China) 12 Hong Kong (China)
Franca 566 2,1% Korea Israel 6 Israel Argentina il Argentina
Dot Rest of the Dot Rest of the Demais

Demais Paises ~ 8.294 31,0% worlg ~ Demais Paises 63 world Paises 16 Rest of the world
Mundo 26.936  100,0% World Mundo 336 World Mundo 332 World
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Tabela I1l.6 — Energia Nuclear
Table Ill.6 - Nuclear Energy

2019 2020 2019
Produtores TWh % Producers X Pais’ Country'
Mundial Capacidade oW Installed %
World Instalada capacity Nuclear?
Estados United Estados .
Unidos 846 30,2% States Unidos 97 United States Franca 69,9 France
Franca 399 14,3% France Franca 61 France Ucrania 53,9 Ukraine
China 348 12,5% China China 48 China Suécia 393 Sweden
Russia 209 7,5% Russia Japao 32 Japan Coréia 251 Korea
Coréia do Sul 146 5,2% Korea Russia 29 Russia ~ ReinoUnido 19,2 Whllize!
g g Kingdom
Canada 01 36% Canada €020 23 Korea ~ Estados 186 ot
Sul Unidos States
Ucrania 83 3,0% Ukraine Canada 14 Canada Russia 15,7 Russia
Alemanha 75 2,7% Germany Ucrania 13 Ukraine Canada 12,3 Canada
Suécia 66 2,4% Sweden  ReinoUnido 9 United Alemanha 6,1 Germany
4 Kingdom Y
Reino Unido 64 2,3% i United Alemanha 8 Germany China 4,6 China
ingdom
DAt Rest of the Demais Rest of the Demais Rest of the
Demais Paises i D world Paises 60 world Paises® 2l world®
Mundial 2.790 100,0% World Mundial 393 World Mundial 10,3 World
1. Baseado nos 10 maiores produtores mundiais. / Based on top 10 producers in the world
2. Percentual na geragao interna total / Percentage of nuclear in total domestic electricity generation
3. Exclui paises que néo utilizam energia nuclear / Excludes countries that do not use nuclear energy
Tabela l1l.7 — Geragao Hidrelétrica
Table Ill.7 — Hydro Power
2019 2019 2019
Produtores TWh % Pais?
Mundial Producers  Capacidade oW Installed % Country?
World Instalada ' Capacity ! Hidro*
China 1.307 30,1% China China 356 China Noruega 9,3 Norway
Brasil 398 9,2% Brazil Brasil 110 Brazil Brasil 63,5 Brazil
Canada 380 8,8% Canada EJ;?gg: 103 United States Canada 58,8 Canada
Estados Unidos 31 7.2% United States Canada 81 Canada Turquia 29,2 Turkey
Russia 197 4,5% Russia Russia 54 Russia Vietna 278 Viet Nam
india 172 4,0% India Japéo 50 Japan Russia 17,5 Russia
Noruega 126 2,9% Norway india 49 India China 17,4 China
Turquia 89 2,1% Turkey Noruega 33 Norway india 10,6 India
Japao 87 2,0% Japan Turquia 29 Turkey Japao 8,4 Japan
- . Estados United
Vietna 66 1,5% Viet Nam Franca 26 France Unidos 71 States
DAt Rest of the Demais Rest ofthe  Demais Rest of the
Demais Paises 1.199 277% world Paises a7 world ~ Paises* L2 world*
Mundial 4.329 100,0% World Mundial 1.308 World Mundial 16,0 World

1.Baseada na producao. / Based on production.

2. Baseado nos 10 maiores produtores mundiais. / Based on top 10 producers in the world.

3. Percentual na geragéo interna total. / Percentage of hydro in total electricity production.

4. Exclui paises sem geracao hidrelétrica. / Excludes countries that do not use hydraulic energy.
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Grafico 1.9 — Geracao Hidrelétrica por Regiao
Chart lll.9 — Hydro Generation by Region
%
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Tabela I11.8 — Geracao Elétrica a partir de Combustiveis Fosseis
Table I1l.8 — Power Generation with Fossile Fuels

2019 2019 2019 2019
Carvao' TWh Coal  Petrdleo TWh Oil Gk TWh Wil Renovaveis?  TWh Renewables
Natural Gas
A 6 Arabia Saudi  Estados United . .
China 4.876 China Saudita 168 Arabia  Unidos 1.640 Gt China 2.015 China
" 5 (o . P 7 Estados .
India 1.181 Indlia México 45 Mexico Russia 514 Russia Unidos 767 United States
Estados United o . .
Uniies 1.070 States Iraque M Iraq Japao 385 Japan Brasil 515 Brazil
Japao 329 Japan Japéao 36 Japan Ira 270 Iran Canada 427 Canada
Coréia do Estados United ~ Arabia Saudi N X
Sul 20 e Unidos 36 States  Saudita 2l Arabia India 325 India
Africalda 222 St Kuwait 28 Kuwait China 213 China  Alemanha 242 German|
Sul Africa Y
Russia 188 Russia Ira 28 Iran ~ México 193 Mexico Russia 197 Russia
Alemanha 182 Germany Egito 26 Egypt Egito 150 Egypt Japéao 186 Japan
Indonésia 174 Indonesia Libano 20 Lebanon Corsel:aldo 146 Korea Turquia 132 Turkey
Austrélia 154 Australia Cuba 17 Cuba Italia 142 Italy Noruega 131 Norway
A Rest . A .
Delmals 1292 S Demals 302 Rest of the Derpals 2476 Rest of the Derjnans 2077 Rest of the
Paises Paises world Paises world Paises world
world

Mundial 9.914 World  Mundial 747 World ~ Mundial  6.346 World Mundial 7.014 World

1.Nesta tabela, turfa e 6leo de xisto sao agregados com carvao. / In this table, peat and oil shale are aggregated with coal.
2. Exclui a geracdo de eletricidade de hidrelétricas reversiveis. / Excludes electricity generation from pumped storage.
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Tabela 1119 - Geragao Edlica
Table I1l.9 - Wind Electricity Production

2019 2019 2019
i1
Produtores Twh Mun:dial Producers  Capacidade oW Installed Pais % Country!
World Instalada Capacity Edlica?
China 406 28,4% China China 210,3 China ~ Alemanha 20,7 Germany
. . Estados . n
Estados Unidos 298 20,9% United States Unidos 103,7 United States Espanha 20,4 Spain
Reino United
Alemanha 126 8,8% Germany  Alemanha 60,9 Germany Unido 19,9 Kingdom
india 70 4,9% India india 37,7 Indlia Brasil 89 Brazil
Reino Unido 64 4,5% Wilizs] Espanha 25,5 Spain Turquia 72 Turkey
! Kingdom ! "
. 7 . . United Estados United
Brasil 56 3,9% Brazil  ReinoUnido 24,0 Kingdom Unidos 6,8 States
Espanha 56 3,9% Spain Franca 16,3 France Franca 6,1 France
Franca 35 2,4% France Brasil 15,4 Brazil China 54 China
Canada 33 2,3% Canada Canada 13,4 Canada Canada 51 Canada
Turquia 22 1,5% Turkey Italia 10,7 Italy India 43 India
bar Rest of the Demais Rest of the Demais Rest of the
Demais Paises e 18:5% world Paises 1051 world Paises * 2.0 world
Mundial 1.427 100,0% World Mundial 622,9 World Mundial 53 World
1. Baseado nos 10 maiores produtores mundiais. / Based on top 10 producers in the world.
2. Percentual na geragao interna total. / Percentage of wind in total electricity production.
3. Exclui paises sem geragao edlica. / Excludes countries that do not use wind energy.
Tabela .10 — Geragao Solar Fotovoltaica
Table I11.10 - Solar Photovoltaic Electricity Production
2019 2019 2019
Produtores TWh % Pais' 7
Mundial Producers  Capacidade oW Installed % Solar Country
World Instalada Capacity Fv?
China 224 32,9% China China 205,2 China Itdlia 8,1 Italy
. . Estados .
Estados Unidos 94 13,8% United States Unidos 757 United States ~ Alemanha 76 Germany
Japao 69 10,1% Japan Japéo 63,1 Japan Japao 6,6 Japan
india 51 7,4% India  Alemanha 49,2 Germany  Austrélia 56 Australia
. " Reino United
Alemanha 46 6,8% Germany india 376 India Unido 4,0 Kingdom
Italia 24 3,5% Italy Italia 20,9 Italy india 31 India
Australia 15 2,2% Australia Austrélia 15,9 Australia China 3,0 China
. . . United ~ Coreia do
Coreia do Sul 13 1,9% Korea  ReinoUnido 13,6 Kingdom Sul 2,2 Korea
. . United  Coreia do Estados United
Reino Unido 13 1,9% Kingdom sul 11,2 Korea Unidos 21 States
Franca 12 1,8% France Franca 10,5 France Franca 2] France
bar, Rest of the Demais Rest of the Demais Rest of the
Demals Pafses 1y gz world Paises 99.7 world Paises * = world ®
Mundial 681 100,0% World Mundial 602,6 World Mundial 2,5 World

1. Baseado nos 10 maiores produtores mundiais. / Based on top 10 producers in the world.
2. Percentual na geragao interna total. / Percentage of solar in total electricity production.
3. Exclui paises sem geracao solar fotovoltaica. / Excludes countries that do not use solar photovoltaic energy.
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Anexo IV. Balanco de Energia Util

0 Balanco de Energia Util (BEU) é um estu-
do que permite processar as informacdes
setoriais do Balanco Energético Nacional
(BEN), de consumo de energia, para ob-
ter estimativas da Energia Final destina-
da aos Usos Finais Forca Motriz, Calor de
Processo, Aquecimento Direto, Refrigeracao,
lluminacao, Eletroquimica e Outros Usos e,
com base nos rendimentos do primeiro pro-
cesso de transformacdo energética, estimar
a Energia Util.

A Energia Util é apurada considerando
os Usos Finais, as formas de Energia Final e
os Setores de atividades contemplados no
BEN. O Grafico IV.1 resume os resultados do
BEU para os anos de 1984, 1994 e 2004.

A Energia Final é composta pela soma
de duas parcelas: a Energia Util e a Energia
Perdida. Esta, por sua vez é composta pela
soma do Potencial de Economia de Energia
(PEE) com a Energia nao Recuperavel (ENR).
A Energia Util é estimada com base nas efi-
ciéncias médias das instalagcdes de cada setor
de atividade, existentes no ano do estudo.
O PEE é estimado com base nas eficiéncias
das instalagdes mais modernas de cada setor
de atividade, existentes no ano do estudo. A
ENR é calculada por diferenca.

A figura mostra que a Energia Final e a
Energia Util tém aumentado ao longo dessas
duas décadas. Por outro lado, o Potencial de
Economia de Energia diminui, a medida que
os rendimentos dos processos se aproximam
de seus paradigmas.

A relacdo Energia Final / Energia Util
tem a dimensdo de rendimento energé-
tico. O BEU permite avaliar o rendimento
energético global da sociedade brasileira e
os rendimentos especificos dos setores de
atividade, das diferentes formas de energia
e dos Usos Finais. A Tabela IV.1 apresenta
as evolugdes dos rendimentos energéticos
globais, dos principais setores de atividades,
dos principais energéticos e dos principais
Usos Finais.

Annex IV. Useful Energy Balance

The Useful Energy Balance - BEU (as
in Portuguese “Balanco de Energia Util")
is a study that allows sectorial informa-
tion on energy consumption from the
National Energy Balance to be processed
to obtain final energy estimates. These esti-
mates are destined to the Final Uses Matrix,
Process Heat, Direct Heating , Refrigeration,
Illumination, Electrochemical and Other
Uses and based on the yields of the first
transformation process, will estimate use-
ful energy.

Useful Energy is calculated using Final
Uses, the forms of Final Energy and the ac-
tivity sectors contemplated in the National
Energy Balance. Chart IV.1 summarizes the
results of the BEU for the years 1984, 1994
and 2004.

Final energy is composed of the sum of
two parcels: useful energy and lost energy.
This in turn is composed of the sum of the
Economic Energy Potential (EEP) and Non-
Recoverable Energy (NRE). Useful energy
is calculated base on efficiency averages of
the installations of each activity sector, in
the year under study. The EEP is estimated
using the efficiency of the most modern
installations for each activity sector, in the
year under study. The NRE is calculated by
the difference.

The figure shows that Final Energy
and Useful Energy have increased during
these two decades. On the other hand, the
EEP has reduced as processes’ yields have
come close to their paradigms. The Final
Energy Ratio/ Useful Energy ratio has the
dimension of energy yield. The BEU allows
an evaluation of the global energy yield
of Brazilian society and the specific yields
by activity sector of the different forms of
energy and the Final Uses. Table IV.1 shows
the evolution of global energy yields for
the main activity sectors by activity sector
of the different forms of energy and the fi-
nal uses.
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Gréfico IV.1 - Variacao da Energia Final, Util e do Potencial

de Economia de Energia Evolugao Brasil 1984 a 2004
Chart IV.1 - Variation of the final energy, useful and Eco-

nomic Energy Potential evolution1984 — 2004

106 tep (toe)
200 4

1984 1994

Energia Util (Usable Energy)

A tabela seguinte mostra que os rendi-
mentos energéticos aumentaram ao longo des-
sas décadas. Esse aumento se deveu em parte
a evolugao tecnoldgica dos equipamentos e,
em parte, a mudanca da matriz energética do
Pais que migrou dos energéticos de uso menos
eficiente para os de uso mais eficiente.

O BEU permite avaliar separadamente os
efeitos da evolucédo da tecnologia e da socie-
dade no consumo energético nacional. Para
avaliar apenas os efeitos da Sociedade foram
considerados os dados de entrada (dados de
Energia Final - que caracterizam o contexto da
sociedade) referentes aos anos de 1984, 1994 e
2004, porém com os rendimentos (que carac-
terizam o contexto da tecnologia) referentes
ao ano de 2004. Para avaliar apenas os efeitos
da tecnologia foram considerados os dados de
entrada referentes a 2004, porém com os ren-
dimentos de 1984, 1994 e 2004. Os resultados
obtidos em termos de rendimentos médios

estao apresentados na Tabela IV.1.

EMPRESA DE PESQUISA ENERGETICA - EPE

u Potencial de Economia de Energia (Energy Saving Potential)

2004
Energia ndo Recuperavel (Non Recoverable Energy)

The following table shows that the
energy yields have increased over these
decades. This increase is due partly to the
technical evolution of equipment and part-
ly to changes in the country’s energy ma-
trix which has migrated towards the use of
more efficient energy sources.

The BEU allows a separate evaluation of
the effects of the evolutions of technology
and society on national energy consump-
tion. To evaluate just the effects of the soci-
etal change the entry data were considered
(Final Energy data - characterizing the so-
cial context) for the years of 1984, 1994 and
2004, however with the yields (that char-
acterize technology) for the year 2004. To
evaluate only the effects of technology the
data for 2004 was used, with the yields for
1984, 1994 and 2004. The results obtained
for average yields are shown in Table IV.1.




Tabela IV.1 - Evolu¢ao dos Rendimentos,
Energéticos, Setores e Usos Finais Brasil

Table IV.1 - Evolution of the Energy Efficiency, Sectors and Final Use Brazil

%

Brasil

Brazil

Segmento / Anos 1984 1994 2004 Segment / Years
Princiais Energéticos Main Energy
Oleo Diesel 35,6 40,5 43,4 Diesel Oil
Eletricidade 58,1 64,3 68,8 Electricity
Produtos da Cana 65 71,6 76,7 Sugar-cane Products
Princiais Setores de Atividade Main Sectors of Activity
Energético 65,8 73,5 75.2 Energy
Residencial 33,5 43,4 47,4 Residential
Transportes 31,4 354 375 Transports
Industrial 62,2 67,9 72,0 Industrial

Princiais Usos Finais

Main Final Uses

Forca Motriz 39,2 44 47, Motive Power
Calor de Processo 70,2 76 78,9 Process Heat
Aquecimento Direto 43 52,2 56,5 Direct Heating
Global 46,9 53,9 57,5 Global

A préxima tabela permite verificar por
simples inspecdo que o efeito da tecnolo-
gia é, em geral, maior do que o efeito da
sociedade. Para apurar quantitativamente
a participacao desses efeitos na variacao
do rendimento é necessario ainda, fazer
um processamento. A seguir se explica
esse processamento através do exemplo da
variacdo do rendimento Global no periodo
de 1994 a 2004:

« Variacao Total do Rendimento = 57,5

(Tab IV.2) - 53,9 (Tab IV.1) = 3,6
- Variacao devida ao Efeito Tecnoldgico

=57,5(Tab IV.2) - 54,3 (Tab IV.2) = 3,2
«  Variacdo devida ao Efeito Sociedade =

57,5 (Tab IV.2) - 56,9 (Tab IV.2) = 0,6
«  Verificagdo: 3,2 + 0,6 = 3,8 ~ Variacao

Total do Rendimento

Next table allows a simple inspection

to show that the effects of technology are
on the whole greater than the effects of so-
ciety. To quantitatively check the participa-
tion of these effects on the variation of the
yield it is necessary to process these figures.
This process is explained below using the
example of the variation of global yield be-
tween 1994 and 2004:

Total Yield Variation = 57.5 (Tab IV.2) -
53.9(Tab IV.1) = 3.6

Variation due to Technological
Effects = 575 (Tab IV.2) - 54.3
(Tab IV.2) = 3.2

Variation due to Societal Effects = 57.5
(Tab IV.2) - 56.9 (Tab IV.2) = 0.6
Verification: 3.2 + 0.6 = 3.8 ~ Total Yield
Variation
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Tabela IV.2 - Evolu¢do dos Rendimentos, Ener-

géticos, Setores e Usos Finais Brasil
Table IV.2 - Evolution of the Energy Efficiency, Sectors and Final Use Brazil - %

RendimentodeReferéncia Efeitos da Sociedade Efeitos da Tecnologia
Segmento / Anos Efficiency of Reference Effect of the Society Effect of the Technology Seqment/ Years

2004 1984 1994 1994 1984
Princiais Energéticos Main Energy
Oleo Diesel 43,4 435 43,5 40,4 355 Diesel Oil
Eletricidade 68,8 70 69 64,3 57 Electricity
Produtos da Cana 76,7 76,7 76,7 71,6 65 Sugar-cane Products
PrinciaisSetoresdeAtividade Main Sectors of Activity
Energético 75,2 72,5 73,4 76,5 68,5 Energy
Residencial 47,4 39,8 46,7 44 41,2 Residential
Transportes 37,5 38,2 37,6 35,1 30,9 Transports
Industrial 72 70,9 71,9 67,4 62,9 Industrial
Princiais Usos Finais Main Final Uses
Forca Motriz 471 47,3 46,8 44,4 39,8 Motive Power
Calor de Processo 78,9 78,6 79,2 76,1 70,5 Process Heat
Aquecimento Direto 56,5 49,9 55,5 53,6 49,9 Direct Heating
Global 57,5 55,2 56,9 54,3 48,8 Global

Na Tabela IV.3 sdo apresentadas as va- Table IV.3 shows the variations related

riacoes referentes a todos os segmentos  to all the sectors in this study.
considerados neste estudo.
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Tabela IV.3 - Variacao dos Rendimentos Energéticos, Partici-

pacao dos Efeitos da Tecnologia e da Sociedade - Brasil
Table IV.3 - Evolution of Energy Efficiency: Participa-

tion of Technology and Society Effects - Brazil

2004 - 1994 2004 - 1984
55 %2 328 8|38 &3 2@ g8
Segmento '; S 52 2 é & § ’; ] 52 3 § &£ E Segment
22 58 89 & S 58 B g
g3 & 85 2 | EF &¢ && 2
50 . 93 50 o< %
Se sE i) Se oL S
oG i+t 2% 29
=i o R T
g &5 g& 8%
Principais Energéticos w w Main Energy
Oleo Diesel 2,9 3 -01 29 7,8 79 0,1 7,8 Diesel Oil
Eletricidade 4,4 4,5 -0,2 4,3 10,7 1,8 1,2 10,6 Electricity
Produtos da Cana 5 51 -0,1 5 n7 n,7 -0,1 11,6 Sugar-cane Products
Principais Setores de Atividade Main Sectors of Activity
Energético 1,6 -1,4 1.7 0,3 9,4 6,7 2,6 93 Energy
Residencial 41 34 0,7 4,1 139 6,3 7,6 13,9 Residential
Transportes 21 23 -0,1 2,2 6,1 6,5 -0,7 58 Transports
Industrial 41 4,6 0,1 4,7 98 9.2 11 10,2 Industrial
Principais Usos Finais Main Final Uses
Forca Motriz BH 2,7 0,4 il 79 73 -0,2 71 Motive Power
Calor de Processo 29 2,8 -0,3 2,5 8,7 8,5 0,4 8,8 Process Heat
Aquecimento Direto 4,3 29 1 39 13,5 6,6 6,6 13,2 Direct Heating
Global 3,6 32 0,6 38 10,6 8,8 2,4 11 Global

Pode-se verificar que ha algumas varia-
¢oes, em geral pequenas, entre os valores
da coluna Variacao Total e os da coluna
Verificacdo. Essas variacoes refletem peque-
nos erros decorrentes de inconsisténcias
entre dados de entrada e os coeficientes
técnicos do modelo que apareceram em
funcao desta simulacao.

E interessante observar que, nos seg-
mentos Residencial e Aquecimento Direto,
no periodo de 1984 a 2004, o efeito da
Sociedade é significativamente maior do
que nos outros segmentos. Essa variagao se
deve ao processo de substituicdo dos fogdes
alenha no setor residencial que ocorreu ao
longo da década de 1984 a 1994.

O efeito da Tecnologia é particularmen-
te significativo no caso de segmentos como
o Setor Industrial em que a competitividade
é um indutor do aumento de eficiéncia ou
dos insumos energéticos usados nesse setor.

It can be verified that there are some,
usually small, variations between the val-
ues of the Total Variation column and the
Verification Column. These variations re-
flect small errors due to inconsistencies
between the entry data and the technical
coefficients in the model that appear in this
simulation.

It is interesting to observe that, in the
Residential and Direct Heating sector, be-
tween 1984 and 2004, society’s effect is
significantly greater than in other periods.
This variation is due to the substitution of
firewood stoves in the residential sector in
the decade of 1984 to 1994.

The effect of technology is particularly
significant in the case of segments such as
the Industrial Sector in which competitive-
ness propels the increase in energy efficien-
cy or energy inputs used in this area.
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Anexo V. Estrutura Geral do Balanco Energético Nacional
Annex V. General Structure of the Brazilian Energy Balance

V.1 - Descricao Geral

O Balanco Energético Nacional - BEN foi elaborado segundo metodologia que propde uma
estrutura energética, suficientemente geral, de forma a permitir a obtencéo de adequada
configuracdo das variaveis fisicas proprias do setor energético.

A matriz Balanco Energético, sintese da metodologia, expressa o balanco das diversas

etapas do processo energético: producao, transformacdo e consumo, conforme figura e
conceituacdo apresentados a seqguir.
Consumo Final Primario

Importacao  Exportacao
de Energia de Energia
Secunddria  Secunddria

Importacdo  Exportacéo
de Energia de Energia

Primaria Priméria
. Setores de
Produgéo Oferta Oferta Eroduga'o Oferta Oferta  Consumo Consumo
- ecunda- Total Interna  Final C Final Consumo
de Energia Total Interna | Entradas ! Secundérial Bruta Secundario Consumo inal i
Primaria Priméria Bruta | Primarias | Centro de ra unaari u unaari W Final Total  Energético Final
—p O—Pp O—Pp O—Pp | Transfor- O—pO—>p| [(inclui
magéo consumo
Perdas préprio
Secundarias do setor
] energético)
Variagao Perdas Variagdo Consumo Final
de Estoques A de Estoques Nao-energético
Primarios Primarias Secundarios 9
Néo-aproveitadas Nao
e Reinjecoes Perdas de Aproveitadas
Primarias Transformacéo Secundarias
Entrada Secundaria
P Energia Primaria . Transformacao Energia Secundéria . Consumo Final Total .
P Setor Energético o
- »
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V.1 - General Description

The Brazilian Energy Balance — BEB has been prepared according to a methodology
adopted to an energy structure sufficiently general in nature to give a proper configuration
of the physical variables of the energy sector.

The Matrix Energy Balance summarizes the methodology and expresses the balance of
every stage in the energy process: production, transformation and consumption.

Final Primary Consumption

Primary Primary Secondary  Secondary
Importation  Exportation Importation Exportation
Total Final
Total Gross Primary Secondary| Suplly of Gross  Secondary Energy
Primary Primary | Domestic | Energy Energy | Secondary | Domestic Energy Final Total Product Final
Production Supply Supply Input ¢ . Productio Energy Supply  Consumptiony@onsumption Consumption Final
onversion
—>O0—>O0—>O—> | i Ko—>o—>o—> Energy
Secondary
Energy
Energy Stocks Primary Stock Losses Non-energy Final
Variation Energy Losses Variation Consumption
Not used and ) Not Used Energy
Reinjection of Energy Conversion
Losses
Secondary Energy Input
Primary Energy Energy Conversion Secondary Energy Final Consumption N
- »

Energy Sector

v

A

V.2 - Conceituagao

Conforme se observa na figura, a es-
trutura geral do balanco é composta por

quatro partes:
Energia Primaria
Transformacao
Energia Secundaria
Consumo Final

V.2.1 - Energia Primaria

V.2 - Concepts

The general structure of the balance is
divided into four parts:

Primary Energy

Transformation

Secondary Energy

Final Consumption

V.2.1 - Primary Energy
Energy products found in nature in an

Produtos energéticos providos pela
natureza na sua forma direta, como petrdleo,
gas natural, carvao mineral, residuos vegetais
e animais, energia solar, edlica etc.

immediately available form, such as natural
gas, coal, animal and vegetable residues,
solar and wind energy, etc.

Colunas da Matriz

Fontes
Columns _of the Sources
Matrix

Petroleo, Gas Natural, Carvéo Vapor, Carvao Metaldrgico, Uranio (U,0,), Energia Hidraulica, Lenha e
Fontes de Energia Priméaria 1a8 Produtos da Cana (Melago, Caldo-de-Cana e Bagago).
Primary Energy Sources Petroleum, Natural Gas, Steam Coal, Metallurgical Coal, Uranium (U,0,), Hydraulic Energy,

Firewood and Sugar-cane Products (Molasses, Juice and Bagasse).
Outras Fontes Primarias 9 Vegetable and Industrial Residues Used for
Other Primary Sources Steam Generation, Heat, etc.
Total de Energia Primaria 10 Sum of Columns 10 9.

Total Primary Energy
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V.2.2 - Energia Secundaria

Produtos energéticos resultantes dos di-
ferentes centros de transformacédo que
tém como destino os diversos setores de
consumo e eventualmente outro centro de

V.2.2 - Secondary Energy

Energy products obtained from the
various transformation centers and chan-
neled to the different consumption sectors
or to other transformation centers.

transformacao.

Fontes
Sources

Colunas da Matriz
Columns of the Matrix

Oleo Diesel, Oleo Combustivel, Gasolina (Automotiva e de Aviacao),GLP, Nafta, Querosene
(Iluminante e de Aviacao), Gas (de Cidade e de Coqueria), Coque de Carvéo Mineral, Uranio

Fontes de Energia Contido no UO, dos Elementos Combustiveis, Eletricidade, Carvao Vegetal, Alcool Etilico, (Anidro

223?:;3(;;35“(7”‘1“ 1Ma23 e Hidratado) e Outras Secundarias de Petréleo (Gas de Refinaria,Coque e Outros).

Ener Y Diesel Oil, Fuel Oil, Gasoline (Automotive and Aviation), LPG, Naphtha, Kerosene (for llumination
9y and Aviation use), Gas (Gasworks and Coke Oven), Coke, Uranium Contained in UO,, Electricity,

Charcoal, Ethanol (Anhydrous And Hydrated) and other Petroleum Secondary Sources.

Produtos Nao-Energéticos Derivados de Petréleo que, mesmo tendo significativo contetido energético, sao utilizados para

do Petréleo 24 outros fins (Graxas, Lubrificantes, Parafinas, Asfaltos, Solventes e Outros).

Non-energy Petroleum Petroleum Derivatives that, while having considerable energy content, are employed for other

Products purposes (Greases, Lubricants, Paraffin Wax, Etc.).

Alcatrao 25 Alcatrdo obtido na transformacao do Carvao Metaltrgico em Coque.

Tar Energy Source Produced from Metallurgical Coal Transformation.

TotaldeEnergiaSecundaria 2% Somatoria das colunas 11 a 25.

Sum of Columns 11 to 25.

V.2.3 - Consolidated Total
All the energy produced, transformed
and consumed in the country.

Total Secondary Energy

V.2.3 - Total Geral
Consolida todas as energias produzidas,
transformadas e consumidas no pais.

Fontes
Sources

Colunas da Matriz
Columns of the Matrix

Somatoria Algébrica das Colunas 10 e 26.

Energia Total 27
Algebric Addition of Columns 10 and 26.

Total Energy

V.2.4 - Oferta
Quantidade de energia que se coloca a disposicao
para ser transformada e/ou para consumo final.

V.2.4 - Supply
The amount of energy available for
transformation and/or final consumption.

Fontes
Sources

Linhas da Matriz
Lines of the Matrix

Energia Primaria que se obtém de Recursos Minerais, Vegetais e Animais (Biogas), Hidricos,
Reservatorios Geotérmicos, Sol, Vento, Marés. Tem sinal positivo.

g:gjﬁgta:m 1 Primary Energy Obtained from Mineral, Plant and Animal Resources (Biogas),
Hydraulic, Geothermal Reservoirs, Sun, Wind, Seas, and Tides. These entries
have a positive sign.
Quantidade de Energia Priméria e Secundaria proveniente do exterior, que entra no pais e
Importagao 2 constitui parte da Oferta no Balango. Tem sinal positivo.
Imports Primary and Secondary Energy Coming into the Country from Overseas. These entries have a
positive sign.
Diferencga entre o Estoque Inicial e Final de cada ano. Um aumento de estoques num
determinado ano significa uma reducao na Oferta Total. No Balango tem sinal negativo as
Variagao de Estoques 3 entradas e positivo as saidas.

Annual Difference between Initial Stock and Final Stock. A Stock Increase in
any Given Year means a reduction in Total Supply. In the Balance, entries of
Stock have a negative sign while Withdrawals have a positive sign.

Variation Inventories

Oferta Total 4 Produgao (+) Importagéo (+) ou (-) Variacao de Estoques. Production (+) Imports (+) or (-) Variation

Total Supply Inventories.

Exportacio Quantidade de Energia Primdria e Secundéria que se envia do pais ao exterior. E identificada

Exportsg 5 com sinal negativo.

P Quantity of Primary and Secondary Energy sent Overseas. These entries have a negative sign.

Quantidade de Energia que, por condicdes técnicas ou econémicas, atualmente néo esta sendo

Néo-Aproveitada 6 utilizada. E caracterizada com sinal negativo.

Non-utilized Quantity of Energy that is not presently being used because of technical or economic
constraints. These entries have a negative sign.

Reinjeca Quantidade de Gas Natural que é reinjetado nos pocos de Petréleo para uma melhor

cinjecao 30 deste hidrocarboneto. Tem sinal negati
Re-injetion 7 recuperacdo deste hidrocarboneto. Tem sinal negativo.

Natural Gas Reinjected into Oil wells to obtain a better yield. This entry has a negative sign.

Quantidade de Energia que se coloca a disposicao do pais para ser submetida aos Processos de
Transformacao e/ou Consumo Final. Corresponde a soma algébrica das linhas 4 a 7.

Quantity of Energy made available in the country for transformation and/or for Final
Consumption. Equivalent to the Algebric Sum of Lines 4 to 7.

Oferta Interna Bruta
Gross Domestic Suplly
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V.2.5 - Transformacéo

O Setor Transformacéao agrupa todos os cen-
tros de transformacao onde a energia que
entra (primaria e/ou secunddria) se transforma
em uma ou mais formas de energia secun-
daria com suas correspondentes perdas na
transformacao.

V.2.5 - Transformation

The transformation sector includes all
transformation centers where primary and/
or secondary energy is processed by modi-
fication of its properties or original state.

Fontes
Sources

Linhas da Matriz
Lines of the Matrix

Total Transformacao
Total Transformation

Soma das linhas 9.1 a 9.10. As quantidades colocadas nas colunas 1a 9 e 11 a 25 representam
a soma algébrica de Energia Primaria e Secundaria que entra e sai do conjunto dos Centros de
Transformagao.

Addition of lines 9.1 to 9.10. The quantities assigned to columns 1to 9,and 11

to 25, represent the algebraic sum of Primary and Secondary Energy entering

and leaving all the Transformation Centers.

Centros de Transformacao
Transformation Centers

9.1a9.9

Refinarias de Petroleo, Plantas de Gas Natural, Usinas de Gaseificacao, Coquerias, Ciclo do
Combustivel Nuclear, Centrais Elétricas de Servico Publico e Autoprodutoras, Carvoarias e
Destilarias.

QOil Refineries, Natural Gas Plants, Gasification Plants, Cooking Plants, Nuclear

Fuel Cycle, Public utilities and self-production Power Plants, Charcoal Plantsand Distilleries.

Outras Transformagoes Other
Transformations

Inclui os Efluentes (produtos energéticos) produzidos pela industria quimica, quando do
processamento da Nafta e outros produtos Nao-Energéticos de Petréleo.

Refers to Gasoline and LPG produced when the Chemical Industry processes

Naphtha and Oil Products or Raw Materials.

Observacdes importantes sobre os si-

Important notes regarding signs:

nais nos centros de Transformacao:

a) toda energia primaria e/ou secunda-
ria que entra (como insumo) no centro de
transformacao tem sinal negativo.

b) toda energia secundaria produzida
nos centros de transformacao tem sinal
positivo.

V.2.6 - Perdas

a) all primary or secondary energy put
in transformation centers carries a negative
sign.

b) all secondary energy produced by
transformation centers carries a positive
sign.

V.2.6 - Losses

Fontes
Sources

Linhas da Matriz
Lines of the Matrix

Perdas na Distribuicao e
Armazenagem

Losses in Distribution and
Storage

Perdas ocorridas durante as atividades de producao, transporte, distribuicdo e armazenamento
de energia. Como exemplos, podem se destacar: perdas em Gasodutos, Oleodutos, Linhas de
Transmissao de Eletricidade, Redes de Distribuicao Elétrica. Nao se incluem nesta linha as perdas
nos Centros de Transformagao.

Losses occurring during Production, Distribution and Storage of Energy. For example: Losses

in Gas and Oil Pipelines, Electri city Transmission Lines and Electrical and Gas Distribution
Networks. This line does not include Losses in Transformation Centers.
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V.2.7 - Consumo Final

Nesta parte se detalham os diferentes se-
tores da atividade socioecondmica do pais,
para onde convergem as energias primaria
e secundaria, configurando o Consumo Final

de Energia.

V.2.7 - Final Consumption

Listed below are the different economic
sectors to which primary and secondary
energy flows, making up total final energy
consumption.

Linhas da Matriz
Lines of the Matrix

Fontes
Sources

Consumo Final
Final Consumption

Energia Primaria e Secundaria que se encontra disponivel para ser usada por todos os setores de
consumo Final do pais, incluindo o Consumo Final Energético e o Consumo Final Nao-Energético.
Corresponde a somadas linha11.1e 11.2.

Primary and secondary energy made available for utilization by all the country’s

final consumption sectors. Includes both Final Energy and Final Non-energy

Consumption. Add line 11.1and 11.2.

Consumo Final Nao Energético
FinalNon-EnergyConsumption

1

Quantidade de Energia contida em produtos que s&o utilizados em diferentes setores para fins
Néo- Energéticos.
Amount of energy contained in products utilized by different sectors For Nonenergy Purposes.

Consumo Final Energético

Agrega o Consumo Final dos Setores Energético, Residencial, Comercial, Pablico, Agropecuario,
Transportes, Industrial e Consumo Nao-Identificado. E a somatéria das linhas 11.2.1a11.2.8.

Final Energy Consumption 1.2 Final Consumption in the following sectors: Energy Sector, Residential, Commercial, Public,
9y P Agricultural, Transportation, Industrial and Unidentified Consumption. Equivalent to the algebric

sum of lines 11.2.1t0 11.2.8.

Consumo Final do Setor Energia consumida nos Centros de Transformacéo e/ou nos processos de extracao e transporte

Energético 1.21 interno de Produtos Energéticos, na sua forma final.

Final Consumption by Energy - Energy consumed by Transformation Centers and/or by Energy Extraction and Transportation

Sector Processes, when the energy products are in their final form.

Consumo Final Residencial 122 Energia consumida no Setor Residencial, em todas as classes.

Final Residential Consumption o Energy consumed by Residential Sector for all class.

Consumo Final Comercial Energia consumida no Setor Comercial, em todas as classes.

N . N 1.23 -

FinalCommercialConsumption Energy consumed by Comercial Sector for all class.

Consumo Final Publico 124 Energia consumida no Setor Publico, em todas as classes.

Final Public Consumption - Energy consumed by Public Sector for all class.

Consumo Final Agropecuario 125 Energia total consumida nas classes Agricultura e Pecudria.

FinalAgriculturalConsumption - Total energy consumed in Agriculture and Cattle-raising segments.
Energia consumida no SetorTransportes, englobando os segmentos rodoviario, ferroviario, aéreo e

Consumo Transportes - Total . P P "

N hidroviario. E a somatoria das linhas 11.2.6.1a 11.2.6.4.

Total Transportation 11.2.6 d by th ion S includind High iroads, Ai d

Consumption Energy consumed by the Transportatlon ector, includin: Highways, Railroads, Airways, an
Waterways segments. Equivalent to the sum of lines 11.2.6.1 to 11.2.6.4.
Energia consumida no setor industrial, englobando os segmentos cimento, ferro-gusa e ago,

. . Ferroligas, mineracao e pelotizagéo, ndo-ferrosos e outros da metalurgia, quimica, alimentos e
Consumo Final Industrial Total . e - - h
. bebidas, téxtil, papel e celulose, cerdmica e outros. E a somatdria das linhas 11.2.7.1a 11.2.7.11.

Total Industrial Final 1n.27 E d by Industrial S includind C Pig | d Steel, | lloys, Mini

Consumption nergy consumed by Industrial Sector, includind Cement, Pig Iron and Steel, Ironalloys, Mining
and Pelletization, Non-ferrous and Other Metals, Chemical, Foods and Beverages, Textile, Paper
and Pulp, Ceramics and other segments. Equivalent to the sum of lines 11.2.7.1 to 11.2.7.11.

L . Corresponde ao consumo que, pela natureza da informacao compilada, nao pode ser
Consumo Nao-identificado 11.2.8 classificado num dos setores anteriormente descritos.

Unidentified Consumption

Consumption that cannot be classified in any of the previously listed sectors.
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V.2.8 - Ajustes Estatisticos

Ferramenta utilizada para compatibilizar os
dados correspondentes a oferta e consumo
de energia provenientes de fontes estatisti-
cas diferentes.

V.2.8 - Statistical Adjustments

Device used to facilitate comparabil-
ity of energy supply and consumption data
from different statistical sources.

Fontes
Sources

Linhas da Matriz
Lines of the Matrix

Quantifica os déficits e superavits aparentes de cada energia, produtos de erros estatisticos,

Ajustes
Adjustments

informagdes ou medidas.
12 Quantifies the apparent deficits and surpluses, which result from statistical error, errors in
information and measurement errors.

Os ajustes para cada coluna (1 a 25) sdo
calculados da seguinte forma:

AJUSTES = OFERTA INTERNA BRUTA
(-) TOTAL TRANSFORMAGCAO (-) PERDAS
NA DISTRIBUICAO E ARMAZENAGEM (-)
CONSUMO FINAL.

O ajuste é negativo se a oferta interna bru-
ta for maior que as outras parcelas e vice-versa.

V.2.9 - Producéo de Energia Secundaria
Corresponde a soma dos valores positivos
que aparecem nas linhas 9.1 a 9.10.

V.3 - Convencao de Sinais
Nos blocos de oferta e centros de transfor-
macéo, da matriz do Quadro C1 (producao,
importacao, retirada de estoque, saidas dos
centros de transformacdo), toda quantidade
de energia que tende a aumentar a energia
disponivel no pais é POSITIVA, enquanto
que toda quantidade que tende a diminuir
a energia disponivel no pais é NEGATIVA
(acréscimo de estoque, exportacao, nao-
-aproveitada, reinjecdo, energia transfor-
mada, perdas na transformacéo e perdas na
distribuicdo e armazenagem).

Finalmente, todos os dados que se en-
contram na parte referente ao consumo por
motivo de simplificacdo, na apresentacao,
aparecem como quantidades aritméticas
(sem sinal).

The adjustments to be introduced
in each column (1 to 25) are calculated as
follows:

ADJUSTMENTS = GROSS DOMESTIC
SUPPLY (-) TOTAL TRANSFORMATION (-)
LOSSES IN DISTRIBUTION AND STORAGE (-)
FINAL CONSUMPTION.

The adjustment is negative whenever
gross domestic supply happens to be great-
er than the other items, and vice versa.

V.2.9 - Secondary Energy Production
Equivalent to the sum of positive val-
ues of lines 9.1 to 9.10.

V.3 - Sign Convention

In the part referring to the energy
sector (see matrix C1: production, imports,
inventory withdrawals, exits from transfor-
mation centers) every quantity of energy
that increases available energy in the coun-
try has a POSITIVE sign. Conversely, every
amount that causes a decrease in available
energy in the country has a NEGATIVE sign
(increase in inventory, exports, non-utilized
energy and re-injected energy, transformed
energy, transformation losses and distribu-
tion and storage losses).

Finally, all data found in the section on
final energy consumption are also negative.
To simplify presentation, they are given as
arithmetic quantities (without sign).
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V.4 - Operacdes Basicas da
Matriz Balanco Energético

V.4 .1 - Energia Priméria e Secundaria

O fluxo energético de cada fonte primaria e
secundaria é representado pelas seguintes
equacgoes:

OFERTA TOTAL = PRODUCAO (+)
IMPORTACAO (+) OU (-) VARIACAO DE
ESTOQUES

OFERTA INTERNA BRUTA = OFERTA
TOTAL (-) EXPORTACAO (-) NAO-
APROVEITADA (-) REINJECAO

E ainda:

OFERTA INTERNA BRUTA = TOTAL
TRANSFORMAGCAO (+) CONSUMO FINAL (+)
PERDAS NA DISTRIBUICAO E ARMAZENAGEM
(+) OU (-) AJUSTE.

Deve ser observado que a producéo de
energia secunddria aparece no bloco relativo
aos centros de transformacao, tendo em
vista ser toda ela proveniente da transfor-
macao de outras formas de energia. Assim,
para evitar-se dupla contagem, a linha de

“producdo” da matriz fica sem informacao
para as fontes secundarias. Mesmo assim,
para a energia secundaria também valem as
operacgoes anteriormente descritas, desde
que se considere a producdo nos centros de
transformacao como parte da oferta.

V.4 .2 - Transformacéo

Nesta parte, configurada pelos centros de
transformacao, é observada a seguinte
operagao:

PRODUCAO DE ENERGIA SECUNDARIA
= TRANSFORMACAO PRIMARIA (+)
TRANSFORMAGCAO SECUNDARIA (-) PERDAS
NA TRANSFORMACAO

V.4.3 - Consumo Final de Energia
CONSUMO FINAL = CONSUMO FINAL
PRIMARIO (+) CONSUMO FINAL SECUNDARIO
E ainda:
CONSUMO FINAL = CONSUMO FINAL Néo-
energético (+) CONSUMO FINAL ENERGETICO

EMPRESA DE PESQUISA ENERGETICA - EPE

V.4 - Basic Operations in the Matrix

V.4.1 - Primary and Secondary Energy

The energy flow of each source is
shown by the following formula:

TOTAL SUPPLY = PRODUCTION
(+) IMPORTS (+) OR (-) VARIATION IN
INVENTORIES

GROSS DOMESTIC SUPPLY = TOTAL
SUPPLY (-) EXPORTS (-) NON-UTILIZED (-)
RE-INJECTION

Or:

GROSS  DOMESTIC ~ SUPPLY =
TOTAL TRANSFORMATION  (+) FINAL
CONSUMPTION (+)

DISTRIBUTION AND STORAGE LOSSES
(+) OR (-) ADJUSTMENTS.

It should be noted that production of
secondary energy appears in the figure at
the stage pertaining to transformation cen-
ters, as the production derives entirely from
primary energy. In order to avoid double
counting total production of secondary en-
ergy is notinserted in the line corresponding
to production of primary energy. This way,
the operations related to secondary energy
are not presented in the matrix. However,
these considerations will be valid when sec-
ondary products are studied separately.

V.4.2 - Transformation

This stage is characterized by the
transformation centers and the following
formula is applied:

SECONDARY ENERGY PRODUCTION =
PRIMARY TRANSFORMATION (+)

SECONDARY TRANSFORMATION ()
TRANSFORMATION LOSSES

V.4.3 - Final Energy Consumption

FINAL ~ CONSUMPTION =  FINAL
PRIMARY  CONSUMPTION  (+) FINAL
SECONDARY CONSUMPTION

Or:

FINAL CONSUMPTION = FINAL NON-
ENERGY CONSUMPTION (+) FINAL ENERGY
CONSUMPTION
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1 Production

2 Importacao
2 Imports

3VariagdodeEstoques
3 Changes in Stocks

4 Oferta Total
4 Total Supply

5 Exportacao
5 Exports and Bunkers

6 Energia Nao-
Aproveitada
6 Non-utilized

7 Reinjecao
7 Reinjection

8 Oferta Interna Bruta
8 Gross Domestic
Supply

9 Total Transformacgao
9Total Transformation

9.1 Refinarias de
Petréleo

9.1 Petroleum
Refineries

9.2 Plantas de Gas
Natural
9.2NaturalGasPlants

9.3 Usinas de
Gaseificagao
9.3GasificationPlants

9.4 Coquerias
9.4 Coking Plants

9.5CicloCombustivel
Nuclear
9.5 Nuclear Cycle

9.6 Centrais Elétricas
de Servigo Publico
9.6 Public Service
Power Plants

9.7 Centrais Elétricas
Autoprodutoras

9.7 Self-Producers
Power Plants

9.8 Carvoarias
9.8 Charcoal Plants

9.9 Destilarias
9.9 Distilleries

9.10 Outras
Transformagdes
9.10 Other
Transformations

10 Perdas na
Distribuicdo e
Armazenagem
10 Lossesin
Distribution and
Storage

11 Consumo Final
11FinalConsumption

11.1 Consumo Final
Néo-Energético
11.1 Final Non-

energyConsumption
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Total Energy

11.2 Consumo Final
Energético

11.2 Final Energy
Consumption

11.2.1 Setor
Energético
11.2.1EnergySector

11.2.2 Residencial
11.2.2 Residential

11.2.3 Comercial
11.2.3 Commercial

11.2.4 Publico
11.2.4 Public

11.2.5Agropecuario
11.2.5 Agricultural
and Livestock

11.2.6 Transportes
- Total

11.2.6
Transportation

11.2.6.1Rodoviério
11.2.6.1 Highways

11.2.6.2Ferroviério
11.2.6.2 Railroads

11.2.6.3 Aéreo
Airways

11.2.6.4Hidrovirio
Waterways

11.2.7 Industrial
- Total
Industrial

11.2.7.1 Cimento
11.2.7.1 Cement

11.2.7.2Ferro-gusa
eAco

11.2.7.2 Pig Iron
and Steel

11.2.7.3 Ferroligas
Iron-alloys

11.2.7.4Mineragao
e Pelotizacdo
Mining and

Pelletization

11.2.7.5 Nao-
Ferrosos e Outros
Metalicos

11.2.7.5 Non-
ferrous and Other
Metallurgical

11.2.7.6 Quimica
11.2.7.6 Chemical

11.2.7.7 Alimentos
e Bebidas
11.2.7.7 Foodsand
Beverages

11.2.7.8 Téxtil
11.2.7.8 Textiles

11.2.7.9 Papel e
Celulose

11.2.7.9 Paper and
Pulp

11.2.7.10Cerdmica
11.2.7.10 Ceramics

11.2.7.11 Outros
11.2.7.11 Others

11.2.8 Consumo

Nao-identificado
11.2.8 Unidentified
Consumption

12 Ajustes
12 Adjustments
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Anexo VI. Tratamento das informacgoes

VI.1 - Aspectos Gerais

O processo de aperfeicoamento continuo
a que é submetido o Balanco Energético
Nacional, no sentido de melhor representar
a realidade energética brasileira, desde os
aspectos da precisao da informacao até o
seu detalhamento em diferentes niveis de
desagregacéo, faz com que se apresentem,
as vezes, algumas diferencas entre os dados
de uma edicdo e outra, e, por esse motivo,
sempre a Ultima edicdo é a que apresenta a
posicao mais rigorosa.

Assim, neste anexo, sao apresentadas as
fontes de dados e os aspectos peculiares de
algumas fontes de energia quanto a forma
de obtencao de seus dados, bem como os
esclarecimentos, julgados necessarios, para
dirimir duvidas quanto a alteracdes em re-
lacdo aos balancos energéticos anteriores.

VI.2 - Classificacao Setorial

A classificacdo de consumo setorial do
Balango Energético Nacional segue o Codigo
de Atividades da Receita Federal (Portarias
no 907, de 28 de agosto de 1989, e no 962, de
29 de dezembro de 1987 - DOU de 31/12/87
- Secao I). Mas recentemente o processo
de coleta e tratamento dos dados vem se
ajustando a atual Classificacdo Nacional de
Atividades Econémicas - CNAE.

VI.3 - Fontes de Dados

Neste item sao apresentadas as entidades
que atuam, de forma direta ou indireta, como
fontes de dados para a elaboracdo do BEN:

VI.3.1 - Petrdleo, Gas Natural e Xisto

«  Agéncia Nacional de Petréleo - ANP

«  Petréleo Brasileiro S.A. - Petrobras

«  Companhias Distribuidoras de Derivados
«  Entidades de Classe e Grandes Industrias

VI.3.2 - Carvao Mineral

- Sindicato Nacional da Industria de
Extracdo do Carvao

- Grandes Industrias

Annex VI. Treatment of Information

VI.1 - General Aspects

As a result of a continuing search for
improvement, each edition of the Brazilian
Energy Balance contains the most accurate
and detailed figures to date.

For this reason some differences be-
tween the data shown in the latest edi-
tion and the previous ones may arise.
Explanatory notes on these differences are
included in the latest edition.

Therefore, this Annex presents the
data source and peculiar aspects of some
energy sources regarding the way they
were obtained, as well as clarifications
about changes compared to previous ener-
gy balances.

VI.2 - Sector Classification

The classification for the sector con-
sumption of Brazilian Energy Balance fol-
lows the Activities Code of Federal Revenue
Bureau (Decrees n. 907, 08/28/1989, and n.
962, 12/29/1998).

VI.3 - Data Sources

This item presents the entities that
work, direct or indirectly, as data sources
for the BEB elaboration:

VI.3.1 - Petroleum, Natural

Gas and Oil Shale

«  Agéncia Nacional de Petrdleo - ANP
«  Petréleo Brasileiro S.A. - Petrobras

«  Oil Products Distribution Companies
«  Class Entities and Large Industries

VI.3.2 - Steam Coal And

Metallurgical Coal

«  Sindicato Nacional da Industria de
Extracdo do Carvao

- Large Industries
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VI.3.3 - Energia Hidrelétrica e Eletricidade
+ Agéncia Nacional de Energia Elétrica
— ANEEL

« Centrais
- Eletrobras

«  Concessionarias de Energia Elétrica

- Operador Nacional do Sistema - ONS

«  SIMPLES - EPE

«  Camara de Comercializacdo de Energia

Elétrica - CCEE
+  Grandes Industrias

VI.3.4 - Lenha e Carvao Vegetal
- Fundacao Instituto Brasileiro de Geografia
e Estatistica - IBGE
+  Grandes Industrias
+  Mineradoras
«  Projeto Matriz Energética Brasileira— MEB
- MME / IPEA

VI.3.5 - Cana-de-Acucar,

Alcool e Bagaco de Cana

«  Ministério da Agricultura, Pecudria e
Abastecimento - MAPA

- Entidades de Classe

- Industrias do Setor

- Agéncia Nacional do Petréleo, Gas
Natural e Biocombustiveis - ANP

VI.3.6 - Energia Nuclear
« Industrias Nucleares do Brasil — INB

VI.3.7 - Outras Instituicdes
- Fontes de Dados:
«  Associacao Brasileira de Celulose e Papel
- BRACELPA
- SindicatoNacional daIndustriade Cimento
- SNIC
« Associacao Brasileira dos Produtores de
Ferro-Ligas - ABRAFE
«  Instituto Aco Brasil - IBS
«  Associacao Brasileira de Fundicao — ABIFA
- Sindicato Nacional da Industria e
Extracdo de Estanho — SNIEE
«  Associacao Brasileira de Aluminio — ABAL
- Sindicato daIndustria de Ferro no Estado
de Minas Gerais - SINDIFER

EMPRESA DE PESQUISA ENERGETICA - EPE

Elétricas Brasileiras S.A.

VI.3.3 - Hydraulic Energy and Electricity

« Agéncia Nacional de Energia Elétrica
- ANEEL

- Centrais
- Eletrobras

«  Electric Energy Concessionaries

«  Operador Nacional do Sistema - ONS

«  SIMPLES - EPE

«  Camara de Comercializagcdo de Energia

Elétrica - CCEE
«  Large Industries

Elétricas Brasileiras S.A.

VI.3.4 - Firewood and Charcoal

- Fundagdo |Instituto Brasileiro de
Geografia e Estatistica - IBGE

«  Large Industries

«  Coal Mining Companies

«  Projeto Matriz Energética Brasileira —
MEB - MME / IPEA

VI.3.5 - Sugar Cane, Alcohol

and Sugar Cane Bagasse

« Alcohol and Sugar Department -
Agriculture Ministry

«  Class Entities

«  Sector Industries

«  Brazil’s National Agency of Petroleum,
Natural Gas and Biofuels

VI.3.6 - Nuclear Energy
- Industrias Nucleares do Brasil - INB

VI.3.7 - Other Information Sources

«  Associacdo Brasileira de Celulose e
Papel - BRACELPA

- Sindicato Nacional da Industria de
Cimento — SNIC

«  Associacdo Brasileira dos Produtores
de Ferro-ligas — ABRAFE

«  Brazil Steel Institute- IBS

«  Associacdo Brasileira de Fundigdo
- ABIFA

- Sindicato Nacional da Industria e
Extracdo de Estanho — SNIEE

«  Associacdo Brasileira de Aluminio
- ABAL

- Sindicato da Industria de Ferro no
Estado de Minas Gerais — SINDIFER




«  Fundacao IBGE, para dados gerais sobre
0 pais.

V1.4 - Peculiaridades no
Tratamento das Informacgoes

VI.4.1 - Petréleo, Gas Natural e Derivados
Para os dados de producao, importacao,
exportacao, estoques e transformacao
sdo utilizadas informacdes fornecidas pela
Petrobras, ANP e Receita Federal. Para os
dados de consumo setorial, sdo utilizadas as
fontes Petrobras, ANP, Entidades de Classe e
Grandes Industrias.

Na Petrobras sao geradas as informacoes
relativas as entregas e vendas feitas diretamen-
te pelas refinarias. Na ANP sao geradas as infor-
macoes relativas as vendas das distribuidoras
aos consumidores, as quais sdo disciplinadas
pela Portaria CNP-DIPLAN no 221, de 25/06/81
e sao desagregadas pelas atividades ditadas
pela Receita Federal. Nas Entidades de Classe
e Grandes Industrias sao obtidas informacoes
de consumo real.

Da conciliacdo dos dados dessas fontes
e da analise de consisténcia das informacoes
elaboram-se os fluxos energéticos do petréleo,
gas natural e seus derivados.

VI1.4.2 - Carvao Vapor

e Carvao Metalurgico

As condic¢bes das jazidas (pequenas espes-
suras de camadas) e os métodos de lavra do
carvao mineral conduzem a extracdo de um
“carvao bruto” (ROM) com elevadas parcelas
de material inerte (argilitos e outros). Assim,
considera-se o carvao mineral como fonte
de energia primaria no Balan¢o Energético
Nacional, ap6s o seu beneficiamento, nas
formas de carvao vapor e carvao metaltrgico.

VI.4.3 - Energia Nuclear

No Balanco Energético Nacional o trata-
mento da energia nuclear estd de acordo
com o seguinte fluxo: o uranio natural na
forma de U,O, (energia priméria) entra no
ciclo do combustivel nuclear (centro de

«  Fundacao IBGE, for general data about
Brazil.

V1.4 - Peculiarities in Data Processing

VI.4.1 - Petroleum, Natural
Gas and By-Products

The sources of data on production, im-
ports, exports, inventories and transforma-
tion, are from Petrobras, ANP and Federal
Revenue Bureau.

For sector consumption are used
the sources: Petrobras, ANF Industry
Associations and  Large  Industries.
Informations referring to sales made di-
rectly by the refineries are furnished from
Petrobras. The information referring to
sales made by the distributors to consum-
ers is furnished by ANR, which is regulated
by Decree CNP-DIPLAN n.° 221, dated June
25, 1981 and is broken down according to
Federal Revenue Bureau criteria. Real con-
sumption data is obtained from Industry
Associations and Large Industries.

Based on the reconciliation of these
sources and on the analysis of the consis-
tency of the information, the petroleum,
natural gas and by-products energy flows
are elaborated.

V1.4.2 - Steam Coal and Metallurgical Coal

Geological conditions of the coal pits
(small thickness of layers) and the meth-
ods of mining coal lead to the extraction
of run-of-mine coal with large amounts of
inert matter (argillites, etc). In the balance
calculations fossil coal after benefaction, in
the forms of steam and metallurgical coal is
considered primary energy.

VI.4.3 - Nuclear Energy

In the Brazilian Energy Balance, the ac-
counting of nuclear energy is according to
the following flow: the natural uranium in
the form of U,O, (primary energy) enters in
the nuclear fuel cycle (transformation cen-
ter) and is transformed into uranium in UO,
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transformacéao) e é transformado em uranio
contido no UQ, dos elementos combustiveis
(energia secundaria), com as respectivas
perdas de transformacao.

Devido ao grande nimero de atividades
envolvidas na transformacao do uranio natu-
ral naforma de U,0, em uréanio enriquecido
contido em pastilhas de UO,, componentes
dos elementos combustiveis, o tempo médio
de processamento dessa transformacao é
de 21 meses (sem levar em consideracdo o
tempo de reciclagem de parte do uranio e
do pluténio dos combustiveis ja irradiados).

Devido a esse fato, todo uranio que
estiver em processamento no ciclo do com-
bustivel é registrado como estoque de U,0,.
A cada ano ¢ estornado do estoque de U,O,
a parcela correspondente a produgédo do
uranio contido no UO, dos elementos com-
bustiveis, acrescida de cerca de 1,5% de
perdas de transformacao.

VI.4.4 - Energia Hidrelétrica

e Eletricidade

Considera-se como geracao hidraulica o
valor correspondente a producao bruta de
energia, medido nas centrais. Ndo é consi-
derada a parcela correspondente a energia
vertida.

VI.4.5 - Lenha e Carvao Vegetal
A producédo de lenha e carvdo vegetal é
determinada a partir dos dados de consumo,
nédo levando em conta a variacdo de esto-
ques. Os dados de consumo setorial de lenha,
a excecdo das Industrias de Papel e Celulose,
Cimento e Pelotizacdo e de Nao-ferrosos, das
quais sao obtidas informacgdes de consumo
real, sdo calculados por interpolagdes e ex-
trapolagdes dos dados do projeto Matriz
Energética de 1970, dos censos do IBGE e
mediante correlagbes com o consumo se-
torial dos outros energéticos, como é o caso
do GLP no setor residencial.

Para o carvao vegetal, o consumo se-
torial industrial é obtido diretamente dos

EMPRESA DE PESQUISA ENERGETICA - EPE

fuel elements (secondary energy), with the
losses due to the manufacturing process.
Due to the large number of activities
involved in the processing of natural urani-
um in the form of U,0, into enriched urani-
um contained in UO, pellets, components
of the fuel elements, the average process-
ing time is 21 months (without taking into
account the recycling time of uranium and
plutonium from the fuel already irradiated).
Because of this, all the uranium that is
in being processed in the nuclear fuel cycle
is considered as inventory of U,O,. Every
year an account is made for the amount of
uranium (content of the UO,) put out of the
inventory. Losses of 1.5% due to the trans-
formation are considered in the account.

VI.4.4 - Hydraulic Energy and Electricity

In this case hydraulic generation is
the gross electricity production as mea-
sured at the hydraulic plants. The portion
corresponding to leaked energy is not
considered.

VI.4.5 - Firewood and Charcoal

Production of firewood and charcoal
is determined based on consumption
data, not taking into account any inventory
variation.

Firewood sector consumption data,
except those from Pulp and Paper and Non-
ferrous Industries, from which real con-
sumption data are furnished, are obtained
through extrapolation of the data from the
Energy Matrix Project, 1970, from IBGE sur-
vey and by means of correlation with the
sector consumption of the energy prod-
ucts, such as LPG in the residential sector.

Charcoal: the industrial sector con-
sumption is directly obtained from the
consumers. The consumption data of the
other sectors is obtained in the same man-
ner as for firewood. Charcoal production




consumidores e o consumo dos outros seto-
res é estimado da mesma forma que a lenha.
A producao de carvéo vegetal é calculada

segundo seu consumo, levando-se em conta

um percentual de perdas na distribuicao e

armazenagem.

VI.4.6 - Produtos da Cana-de-Acucar
Sdo obtidos a partir da cana esmagada para
producao de actcar e alcool. Sao considera-
dos como produtos primdrios o caldo da cana,
melaco, bagaco, pontas, folhas e olhaduras, e
como produtos secundarios o dlcool anidro e
hidratado. De cada tonelada de cana esmaga-
da para producdo de alcool sao obtidos cerca
de 730 kg de caldo de cana (nao se considera
a agua utilizada na lavagem da cana). Quanto
ao bagaco, é considerado apenas o de uso
energético.

ANotaTécnica COBEN 03/88, mencionada
noitem5desteanexo,fornece maisinformagdes
sobre o assunto.

VI.4.7 - Coque de Carvédo Mineral

Os dados de producéo e consumo sao obti-
dos diretamente nas Industrias (CSN, Usiminas,
Acominas, CST, Cosipa e outras). Os dados de
comércio externo sdo obtidos na Secretaria de
Comércio Exterior.

VL5 - Notas Técnicas

Com o objetivo de melhor divulgar os cri-

térios adotados na apropriacdo dos dados

dos balancos energéticos foram elaboradas

Notas Técnicas, que podem ser obtidas no

endereco:
http://www.mme.gov.br/publicacoes/

balancoenergeticonacional

«  NT COBEN 01/1988 - Critérios de apro-
priacao dos dados da Matriz do Balanco
Energético Nacional.

«  NT COBEN 02/1988 - Critérios de apro-
priagao dos dados de vendas do DNC nos
setores do Balango Energético Nacional.

«  NTCOBEN 03/1988 - Tratamento da cana-
de-acucar no BEN.

is calculated taking in account percentage
losses in distribution and storage.

VI.4.6 - Sugar Cane Products

They are obtained from squeezed
Sugar-cane to produce sugar and alcohol.
It is considered as primary products the
cane juice, molasses, bagasse, leaves and
points, and as secondary products the an-
hydrous and hydrated alcohol. Each ton of
squeezed Sugar-cane produces around 730
kg of Sugar-cane juice (it is not considered
the water used in the Sugar-cane wash).
Concerning the bagasse, it is considered
only the energetic use.

The technical note COBEN 03/88, men-
tioned in the item 5, provides more infor-
mation about this subject.

VI.4.7 - Coke

Production and consumption data
are directly obtained from industries (CSN,
COSIPA, USIMINAS, ACOMINAS, and others).
Energy import and export data are provid-
ed by the Federal Revenue Bureau.

VI.5 - Technical Notes
In order to better show up the adopted

criteria in data appropriation of the energy

balances, technical notes were elaborated,

which are available in the site:
http://www.mme.gov.br/publicacoes/

balancoenergeticonacional

«  NT COBEN 01/1988 — Appropriation
criteria of the Brazilian Energy Balance
Matrix data.

«  NT COBEN 02/1988 — Appropriation
criteria of the DNC sale data by sectors
of the Brazilian Energy Balance.

+ NT COBEN 03/1988 — Sugar-cane treat-
ment in BEB.

«  NT COBEN 04/1988 — New conversion
factor for firewood.

«  NT COBEN 05/1988 - Brazilian Energy
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« NTCOBEN 04/1988 — Novo fator de con-
versao para a lenha.

«  NTCOBEN 05/1988 - Balanco Energético
Nacional - BEN 1988: Alteracbes em
relacdo ao Balanco anterior.

«  NT COBEN 06/1988 — Analise da dis-
tribuicdo do consumo de 6leo diesel
no BEN.

«  NT COBEN 07/1988 - Avaliacdo do con-
sumo residencial de lenha e carvao ve-
getal no BEN.

«  NT08/1993 - Tratamento da Cogeragao
nos Balancgos Energéticos.

« NTO09-Fatores de Converséo paratep da
Hidraulica e Eletricidade.

VI.6 - Eletricidade no Balango

Energético Nacional - BEN

Nas edicdes do Balanco Energético Nacional

anteriores a 2001, o critério adotado

para o cdlculo em tep dos montantes de

Eletricidade e Geragao Hidrelétrica con-
siderava os parametros da base térmica,
onde 1kWh = 3132 kcal correspondente ao

6leo combustivel queimado numa térmica

com rendimento de 27,5%. Assim, o fator de

conversao de 0,29 tep/MWh (3132/10800kcal/
kg do petréleo) elevava a energia hidraulica

a parametros compardveis com paises emi-
nentemente de geragao térmica.

Na edicao de 2002 do BEN, os critérios
utilizados para o célculo dos montantes em
tep da Eletricidade e Geragao Hidraulica foram
alterados para a base tedrica, onde 1 kWh =
860 kcal. Entretanto, permaneceram o petréleo
de referéncia de 10800 kcal/kg e a utilizacdo
dos poderes calorificos superiores para as
fontes de energia.

Nas edi¢des a partir de 2003, estes crité-
rios de conversdes para eletricidade e geracao
hidraulica permaneceram na base tedrica (1
kWh =860 kcal), contudo, o petréleo de refe-
réncia passou a ser 10000kcal/kg e passaram a
ser adotados os poderes calorificos inferiores
para as demais fontes de energia. Estes no-
vos critérios sao aderentes com os critérios
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Balance: BEB 1988: Changes in relation
to the previous balance.

«  NT COBEN 06/1988 - Distribution anal-
ysis of the diesel oil consumption in
BEB.

« NT COBEN 07/1988 — Evaluation of the
residential consumption of firewood
and charcoal in BEB.

+ NT 08/1993 — Cogeneration Treatment
in Energy Balances.

« NT 09 - Conversion Factors from
Hydraulic and Electricity to toe.

VI.6 - Electricity in the Brazilian
Energy Balance — BEB

The previous editions of the Brazilian
Energy Balance 2002 adopted criteria to
evaluation of the electricity and hydroelec-
tricity generation segments considered the
thermic base parameters, that means 1kWh
= 3132 kcal, which corresponds to the fuel
oil burned in a thermoelectric plant with
an yield of 27.5%. This resulted in a conver-
sion index of 0.29 toe/MWh (3132/10800
kcal/kg), which increase the hydraulic en-
ergy values in order to compare with the
other counties eminently with thermic
generation.

The Brazilian Energy Balance 2002 ad-
opted, for hydraulic and electricity supply
and consumption, the conversion factor
0.08 toe/MWh (1 kWh = 860 kcal). However,
it maintained the petroleum reference of
10,800 kcal/kg and the use of superior calo-
rific powers to the energy sources.

In this edition, and in the last one
these conversion criteria for electricity and
hydraulic generation kept in the theoreti-
cal base (1 kWh = 860 kcal), but it were ad-
opted the petroleum reference of 10000
kcal/kg and inferior calorific powers for the
other energy sources. These new criteria
are in agreement with the international
criteria, specially the ones of International




internacionais, especialmente com os da

Agéncia Internacional de Energia, Conselho

Mundial de Energia, Organizacao Latino-
americana de Energia e o Departamento de

Energia dos Estados Unidos.

VI.6.1 - NOTA METODOLOGICA
- ESTIMACAO DA MICRO E
MINIGERACAO DISTRIBUIDA

Esta Nota registra a metodologia uti-
lizada para estimacao da geracao total de
eletricidade oriunda dos micro e mini gera-
dores de energia elétrica, para o ano base
de 2020.

A estimativa é realizada através da
quantificacdo da contribuicdo energética de
cada sistema de geragao existente presente
na base de dados da ANEEL . A equacéo a
seguir é utilizada na estimativa:

Energy Agency, World Energy Consul, Latin-
American Energy Organization and, United
State energy Department.

VI.6.1 - METHODOLOGICAL NOTE
- MICRO AND MINI DISTRIBUTED
GENERATION ESTIMATION

This Note records the methodology
used to estimate the total electricity pro-
duction coming from micro and mini elec-
tricity power plants, until the base year of
2020.

The estimate is made by quantifying
the energy contribution of each existing
generation system present in ANEEL's data-
base’. The following equation is used in the
estimation:

n
Ef,m,s = Z Pi,f,m,s ' FCf,m,s " Lp 24 (1 - k)ZT

i=1

Onde:

. EfmS é a energia gerada no ano base,
para a fonte f, municipio m e setors.

-ié oindice de cada sistema de geragao
em operacdo no ano base, sendo incremen-
tado do primeiro até o total n;

. Pi,f,m,s é a poténcia instalada do sistemaii,
da fonte f, no municipio m, no setors;

- FC,,,, € o fator de capacidade para a
fonte f, no municipio m e setor s;

+Z, € o numero de dias de operagao da
poténcia P, no ano base;

- k é o fator de degradacao diario da
tecnologia. Para a fonte fotovoltaica, foi
calculado como (1+0,005)1"/3%% -1, Para as
demais fontes, k é igual a zero;

« Z. € o numero total de dias em opera-
céo da P, desde a sua instalagao até o final

do ano base.

Where:

-« E,., is the electricity generated in the
reference year, with the source f, mu-
nicipality m and sector s.

« i is the index for each generation sys-
tem in operation in the base year, be-
ing incremented from the first to the
total n;

« P, . istheinstalled capacity of system
i, from source f, in the municipality m,
in sectors;

+  FC,,, is the capacity factor for source f,
in county m and sector s;

«  Z, is the number of days of operation
of the Pi power in the base year;

-k is the daily degradation factor of
the technology. For the photovoltaic
source, it was calculated as (1+0,005)
(17359 -1, For the other sources, k is equal
to zero;

+  Z_is the total number of days in opera-
tion for Pi from its installation until the
end of the base year.

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022

BRAZILIAN ENERGY BALANCE 2023 | year 2022

Percebe-se que para as usinas novas,
que entram em operacao ao longo do
ano base de contabilizacdo do Balango
Energético Nacional, a estimagao da geragao
considera o funcionamento proporcional ao
numero de dias em que a unidade esteve
conectada durante o ano base. Para as usinas
registradas nos anos anteriores é considera-
da a operacao durante o ano inteiro.

Para estimar o fator de capacidade dos
sistemas fotovoltaicos é utilizada a seguinte
férmula (adaptada de Zilles, 2012):

It should be noticed that for the new
plants that start operation during the refer-
ence year of the Brazilian Energy Balance,
the generation estimation considers the
proportional operation to the number of
days that the unit was connected during
the base year. For the plants registered in
previous years the operation during the en-
tire year is considered.

To estimate the capacity factor of pho-
tovoltaic systems, the following formula is
used (adapted from Zilles, 2012):

PR, -GTlI,

FC,,, -

Onde:

a. PR é o Performance Ratio. E um fa-
tor que incorpora perdas por temperatura,
sujeira, conversdo CC/CA, eficiéncia do
inversor, etc. Assumido valor igual a 0,80
para sistemas remotos instalados em Alta
Tensdao e 0,75 para os demais sistemas
(baseados em Pinho e Galdino, 2014). Isso
se justifica pelo fato de sistemas em solo
possuirem melhor orientacao dos médulos
e limpeza mais frequente, o que garante
menores perdas de producao.

b. GTl , € a irradiacdo didria global mé-
dia no plano inclinado para o municipio m.
Obtidas a partir do Atlas Brasileiro de Ener-
gia Solar - 22 Edicao (Pereira et al., 2017).

c. I é airradiancia nas condi¢des pa-

STC
droes de teste = 1 [kW/m?].

O fator de degradacdo diario da tecno-
logia fotovoltaica é baseado na degradacéao
anualigual a 0,5% ao ano. Esse valor anual é
a mediana dos estudos analisados por Jor-
dan e Kurtz (2012).

Os fatores de capacidade utilizados
para as demais fontes sdo apresentados
a seguir. Os valores foram obtidos a partir
da geracao verificadas em usinas de maior

EMPRESA DE PESQUISA ENERGETICA - EPE

24‘ - ISTC

Where:

a. PR is the Performance Ratio. It is a
factor that incorporates losses due to tem-
perature, dirt, DC/AC conversion, inverter
efficiency, etc. It is assumed a value equal
to 0.80 for remote systems installed at high
voltage and 0.75 for other systems (based
on Pinho and Galdino, 2014). This is justi-
fied by the fact that ground systems have
better orientation of the modules and
more frequent cleaning, which ensures
lower production losses.

b. GTl ., is the daily average global
global irradiation on the inclined surface
for the municipality m. Obtained from the
Brazilian Atlas of Solar Energy - 2nd Edition
(Pereira et al., 2017).

c. I is the irradiance at standard test

STC
conditions =1 [kW/m?].

The daily degradation factor for PV
technology is based on annual degradation
equal to 0.5% per year. This annual value
is the median of the studies reviewed by
Jordan and Kurtz (2012).

The capacity factors used for the other
sources are presented below. The values
were obtained from the generation verified




porte, cuja geragao é medida pela CCEE.

Tabela 1 - Fatores de capacidade para diferen-

tes fontes

Fonte FC
Bagaco de Cana de Agucar 0,27
Biogas 0,71
Casca de Arroz 0,17
Cinética do vento 0,31
Gas de Alto Forno - Biomassa 0,35
Gas Natural 0,44
Residuos Florestais 0,36
Residuos Sélidos Urbanos - RU 0,78
Licor Negro 0,71

Tabela 2 - Fatores de capacidade para a fonte

in larger plants, whose generation is mea-
sured by the CCEE.

Table 1 - Capacity factors for different sources

Source CF

Sugarcane bagasse 0.27
Biogas 0.71
Rice Husk 0.17
Wind 0.31
Blast Furnace Gas - Biomass 0.35
Natural gas 0.44
Forest Waste 0.36
Urban Solid Waste 0.78
Black liquor 0.71

hidraulica Table 2 - Capacity factors for hydro source
Classe Fonte FC Class Source CF
Comercial Hidraulica 0,30 Commercial Hydro 0.30
Industrial Hidraulica 0,46 Industrial Hydro 0.46
Poder Publico Hidrdulica 0,31 Public power Hydro 0.31
Residencial Hidrdulica 0,57 Residential Hydro 0.57
Rural Hidraulica 0,57 Rural Hydro 0.57
Servigo Publico Hidraulica 0,31 Public Service Hydro 0.31

Por fim, cabe ressaltar que os dados os
dados municipais sdo agregados de acordo
com a necessidade do BEN.

Referéncias / References
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Finally, it is worth mentioning that the
municipal data are aggregated according
to BEB’s needs.
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Tabela VI.6.1 - Fator Capacidade

UF AC AL AP AM BA CE DF ES GO
FC 14,5% | 16,7% | 14,5% | 141% | 17,3% | 17,8% | 17,2% | 156% | 17,1%
UF MA MT MS MG PA PB PR PE Pl
FC 16,3% | 159% [ 16,3% | 16,8% | 14,7% | 17,8% | 152% | 17,5% | 17,9%
UF RJ RN RS RO RR SC SP SE TO
FC 154% | 18,1% | 15,0% | 14,5% | 15,1% | 14,1% | 15,9% [ 16,6% | 16,7%

V1.7 - NOTA METODOLOGICA
- ESTIMACAO DA ENERGIA
SOLAR TERMICA

Esta Nota registra a metodologia uti-
lizada para estimacao energia oriunda dos
coletores solares utilizados para aqueci-
mento de dgua.

A estimativa é realizada através da
quantificacdo da contribuicdo energética de
cada tipo de coletor solar existente no Brasil:
Fechado, Aberto e Tubo Vacuo. As equacdes
a seguir sdo utilizadas na estimativa:

VI.7 - METHODOLOGICAL
NOTE - ESTIMATION OF SOLAR
THERMAL ENERGY

This Note records the methodology
used to estimate energy from solar collec-
tors used for water heating.

The estimate is made by quantifying
the energy contribution of each type of
solar collector in Brazil: Closed, Open and
Vacuum Tube. The following equations are
used in the estimation:

Fo= [{ FCF FCA

o [ Anp (1= d)" x B

A ® 1% P + Anaxleﬂ+ Anry X 1 X Py] 1

lef?

Ej_ap = z {(
=1

n=

FCF

30

l:Amr X(1—d)"x P N Apax(1—-d)"x B, + A x (1—d "= P,

E21—30 = |: FCF
n=21

Erotar = Eog+ Eq_20 + Ez1-30

Onde:

+ EO é a energia gerada pelos coletores
instalados no ano base equivalente ao
BEN (n=0);

+ E1-20 é a energia gerada no ano base
pelos coletores com n anos de funcio-
namento, 1<n <20;

« E21-30 éaenergiageradanoano base
pelos coletores com n anos de funcio-
namento, 21<n <30;
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+ Apa X (1—d)" x B, + Apee X (1 —d)" % Py,
FCA FTV
FcA FTV }
Where:

- EO is the energy generated by the
installed collectors in the base year
equivalent to BEN (n=0);

« ET1-20 is the energy generated in the
base year by collectors with n years of
operation, 1<n <20;

- E21-30 is the energy generated in the
base year by collectors with n years of
operation, 21<n <30;




« Anf éaareade coletores do tipo fecha-
do instalados no ano n;

« Anaéaareade coletores do tipo aberto
instalados no ano n;

«  Antvéaareade coletores do tipo tubo
Vacuo instalados no ano n;

. Pf éaProdutividade Coletor Fechado:
KWh/m?ano. O valor utilizado foi de 714
KWh/m?ano;

- Paé a Produtividade Coletor Aberto:
KWh/m?ano. O valor utilizado foi de 855
KWh/m?ano;

- Ptv é a Produtividade Coletor Tubo
Vacuo: KWh/m?ano. O valor utilizado
foi de 630 KWh/m?ano;

- FCF é Fator conversao energia térmica
para energia elétrica equivalente coletor
fechado. O valor utilizado foi de 0,9;

- FCA é Fator conversdo energia térmica
para energia elétrica equivalente coletor
aberto. O valor utilizado foi de 3,6;

- FTV é Fator conversao energia térmica
para energia elétrica equivalente coletor
tubo vacuo. O valor utilizado foi de 0,9;

« n éonumero de anos de funcionamen-
to dos coletores a contar apds o ano de
instalacao;

. d é o fator de degradacao dos co-
letores nos primeiros 20 anos de
funcionamento;

. d’ é o fator de degradacao entre 21 e
30 anos finais da vida util dos coletores;

- ETotal é aenergia total gerada por to-
dos os coletores no ano base.

Percebe-se que para os coletores no-
vos, que entram em operagao ao longo
do ano base de contabilizacdao do Balanco
Energético Nacional, a estimacdo da ener-
gia produzida considera o funcionamento
durante metade do ano, uma vez que o
BEN nao possui a data de instalagcdo de cada
coletor. Para as usinas registradas nos anos
anteriores é considerada a operagao durante
0 ano inteiro.

« Anf is the area of closed-type collec-
tors installed in year n;

« Anais the area of open-type collectors
installed in year n;

« Antv is the area of vacuum tube type
collectors installed in year n;

«  Pf is the Closed Collector Productivity:
KWh/m?year. The value used was 714
KWh/m®year;

- Pa is the Open Collector Productivity:
KWh/m?year. The value used was 855
KWh/m®year;

+  Ptv is the Vacuum Tube Collector
Productivity: KWh/m?’year. The value
used was 630 KWh/m’year;

- FCF is Conversion factor thermal en-
ergy to electrical energy equivalent
closed collector. The value used was
0.9;

« FCA is Conversion factor thermal en-
ergy to electrical energy equivalent
open collector. The value used was 3.6;

- FTV is Conversion factor thermal en-
ergy to equivalent electrical energy
vacuum tube collector. The value used
was 0.9;

« n is the number of years of opera-
tion of the collectors after the year of
installation;

- dis the degradation factor of the col-
lectors in the first 20 years of operation;

. d’is the degradation factor between
the final 21 and 30 years of the collec-
tors’service life;

- ETotal is the total energy generated by
all collectors in the base year.

It should be noted that for new collec-
tor, which come into operation during the
base year of the National Energy Balance,
the estimation of the energy produced
considers the operation during half of the
year, since BEN does not have the installa-
tion date of each collector. For plants reg-
istered in previous years, operation during
the whole year is considered.
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Exemplo ficticio simplificado: Simplified fictitious example:

Digamos que em 2021 havia 9 coletores Let’s say that in 2021 there were 9
funcionando, com as caracteristicas a sequir:  collectors running, with the following

« Um coletor do tipo fechado de 3 m?>  characteristics:

instalado em 20271; «  One 3 m? closed-type collector in-
« Um coletor do tipo aberto de 2 m? ins- stalled in 2021;

talado em 2021; «  One open type collector of 2 m? in-
« Um coletor do tipo tubo vacuo de 1 m? stalled in 2021;

instalado em 20271; « A1 m?vacuum tube type collector in-
«  Um coletor do tipo fechado de 5 m?, stalled in 2021;

instalado em 2015; «  One 5 m’ closed-type collector in-
« Um coletor do tipo aberto de 3 m? ins- stalled in 2015;

talado em 2012; «  One open-type collector of 3 m? in-
« Um coletor do tipo tubo vacuo de 2 m?, stalled in 2012;

instalado em 2005; « A 2m?’vacuum tube type collector, in-
«  Um coletor do tipo fechado de 1 m?, stalled in 2005;

instalado em 1995; «  One 1 m? closed type collector, in-
« Um coletor do tipo fechado de 2 m?, stalled in 1995;

instalado em 1993; «  One 2 m? closed type collector, in-
« Um coletor do tipo fechado de 3 m?, stalled in 1993;

instalado em 1999. «  One 3 m? closed type collector, in-

stalled in 1999.
Assim, o calculo da energia gerada fica-
ria da seguinte forma: Thus, the calculation of the energy
generated would look as follows:

3x1x714 2x1x855 1x1x6301 4
= + + = 3555 kWh
0 [ 09 36 09 | X
5x(1-05%)¢x 714  3x(1-0,5%)°x855 2% (1—0,5%)% x 630
09 3,6 09

20
By = Z [( } =5822,31kWh
=1

n=
30

B Z [(1 X(1-0,1%)% x 714  2x(1-0,1%)*® x855 3 x (1—-0,1%)% x 630
21-30 =
n=11

09 36 0,9

} =3.289,12 kWh

Erota = 3.555+ 5.822 + 3.289,12 = 12.666,43 kWh

Referéncias/ References
ABRASOL - Associacdo Brasileira de Energia

Solar Térmica. NOTA METODOLOGICA Ne
001/2022.
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Anexo VII. Unidades

VIL.1 - Unidade Basica Adotada

Para expressar os fluxos que conformam
balangos de energia deve-se adotar uma
Unica unidade de medida na agregacdo das
suas diversas varidveis.

A unidade basica adotada na composi-
¢ao do Balango Energético Nacional - BEN é
a “tonelada equivalente de petroleo - tep”,
uma vez que a mesma:

a) estd relacionada diretamente com um
energético importante;

b) expressa um valor fisico;

Atencdo: O BEN, a partir da edicao de
2003, passou a adotar os critérios internacio-
nais mais usuais para a conversao das unida-
des comerciais de energia em uma unidade
comum de referéncia. Assim, (i) o petréleo
de referéncia passou a ser o de 10000 kcal/
kg, (ii) todos os fatores de conversdes passam
a ser determinados com base nos poderes
calorificos inferiores das fontes de energia,
e (iii) para a energia hidrdulica e eletricidade
passam a ser considerados os coeficientes de
equivaléncia tedrica, onde TkWh = 860 kcal
(1° Principio da Termodinamica).

VII.2 - Tratamento das
Unidades por Produto

VII.2.1 - Petréleo e Derivados,
Gas Natural, Alcool e Xisto

A Petrobras, por meio dos setores de
controle de qualidade das suas refinarias de
petréleo e do Centro de Pesquisas Leopoldo
Américo Miguez de Mello - CENPES, mantém
atualizadas as caracteristicas fisico-quimicas
de todos os seus produtos, estabelecendo, ao
final de cada ano, coeficientes médios para
cada um. Dessa forma, sao apresentados no
balan¢o as massas especificas e poderes ca-
lorificos inferiores observados em cada ano.

VII.2.2 - Carvao Vapor

O carvao vapor nacional é produzido nas
mais diversas formas quanto as suas caracte-
risticas fisicoquimicas, apresentando teores de

Annex VII. Units

VII.1 - Basic Unit Adopted

As energy flows are expressed in differ-
ent units, a uniform unit of measure must
be adopted.

The basic unit adopted in Brazilian
Energy Balance - BEB was the “TON OIL
EQUIVALENT - toe’, because it:

a) is directly related to the most impor-
tant current source of energy;

b) expresses a physical value.

Note: This document, like the previus
edition, adopt the most used international
criteria for the conversion of energy com-
mercial units to a common reference unit.
Thus, (i) the petroleum reference adopted
was 10000 kcal/kg; (i) all the conversion
factors were determined using the inferior
calorific powers of energy sources; and (iii)
it was considered the equivalence theoreti-
cal coefficient to hydraulic energy and elec-
tricity, which means Tkwh = 860 kcal (First
Thermodynamic Axiom).

VII.2 - Unit Treatment by Products

VII.2.1 - Petroleum and its Derivatives,
Natural Gas, Alcohol and Oil Shale

Petrobras, by means of the quality
control sectors of its petroleum refineries
and of the Leopoldo Américo Miguez from
Mello Research Center - CENPES, maintains
updated the physical and chemical charac-
teristics of all of its products, establishing at
the end of each year, average coefficients
for each one. Thus, the specific mass and
the inferior heating values, observed in
each year, are showed in the balance.

VIl.2.2 - Steam Coal

The brazilian steam coal is produced
in several ways concerning its physical and
chemical characteristics, presenting ash
contents from 20% to 54% and several vari-
ations of sulphur, volatiles, fixed carbon and
other contents. The coal analysis is done
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cinzas de 20% até 54% e multiplas variagdes
de teores de enxofre, volateis, carbono fixo
e outros. A analise dos carvoes é feita em al-
gumas usinas de beneficiamento equipadas
com laboratérios proprios, na Fundacao de
Ciéncia e Tecnologia - CIENTEC e no Centro de
Tecnologia Mineral - CETEM.

Sua equivaléncia para tep é determina-
da a partir dos poderes calorificos médios
dos diversos tipos de carvdes processados.

VI1.2.3 - Carvao Metalurgico

a) Importado: adotado o poder calori-
fico fornecido pela Companhia Siderurgica
Nacional - CSN, que se situa dentro da
faixa dos diversos carvées metalurgicos
importados.

b) Nacional: adotado o poder calorifico
fornecido pela CSN.

VII.2.4 - Uranio - U,0,

Adotado o coeficiente de equivaléncia
informado pelas Industrias Nucleares do
Brasil.

VI1.2.5 - Energia Hidrelétrica e Eletricidade

O coeficiente de equivaléncia utilizado
foi de 0,086 tep/MWh, decorrente de uma
equivaléncia calorica de 860 kcal/kWh. Este
coeficiente foi determinado pela equivaléncia
da energia potencial da 4gua (energia meca-
nica) em calor.

VII.2.6 - Lenha

A unidade primdria da lenha é o metro
cubico estereo (m? st). Para a lenha de uso
residencial (vulgarmente identificada como
“catada”), foi adotada densidade de 300 kg/
m? st, valor médio identificado em pesquisa
realizada pela Fundagao Centro Tecnoldgico
de Minas Gerais - CETEC em localidades do
Estado de Minas Gerais.

Para a lenha comercial, foi utilizada a
densidade de 390 kg/m® st, segundo dados
fornecidos pela BRACELPA. A Nota Técnica
COBEN 04/88, mencionada no item 5 do
Anexo D, contém mais detalhes sobre o
assunto.

by some processing plants, with their own
laboratories, in Science and Technology
Foundation - CIENTEC and in the Mineral
Technology Center - CETEM.

Its equivalence to toe is determined
from the average calorific powers of the
several types of processed coal.

VIl.2.3 - Metallurgical Coal

a) Imported: it was adopted the cal-
orific power provided by the National
Metallurgical Company - CSN, which stays
in the zone of the several imported metal-
lurgical coals.

b) Brazilian: it was adopted the calorific
power provided by CSN.

Vil.2.4 - Uranium - U,O,

It was adopted the coefficient of
equivalence provided by Brazilian Nuclear
Industry.

VII.2.5 - Hydroelectricity and Electricity

The equivalence coefficient used was
0.086 tep/MWh, resulting from a caloric
equivalence of 860 kcal/kWh. This coeffi-
cient was determined by the equivalence of
the potential energy of water (mechanical
energy) into heat.

VIl.2.6 - Firewood

The primary unit of firewood is the
stere cubic meter (m® st). It was adopted
a density of 300 kg/m’ st for firewood of
residential use (colloquially identified as
“picking firewood”), average value identi-
fied in research made by the Foundation
Technologic Center of Minas Gerais - CETEC
in cities from Minas Gerais State.

It was adopted a density of 390 kg/m’>
st for commercial firewood, considering the
data provided by BRACELPA.

The Technical Note COBEN 04/88, men-
tioned in Appendix D - item 5, contains
greater details about this subject.
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VI1.2.7 - Produtos da Cana-de-agucar

O conteldo calérico da cana-de-acu-
car, considerando os seus componentes
(sacarose, fibras, dgua e outros), é de, apro-
ximadamente, 1060 kcal/kg. Retirando des-
ta quantidade a energia contida nas fibras
(bagaco), o poder calorifico para o caldo de
cana alcanca cerca de 620 kcal/kg. Quanto ao
melaco, com cerca de 55% de acucares redu-
tores em peso e capaz de produzir em torno
de 350 litros de dlcool/t, chega-se a um valor
proximo de 1.930 kcal/kg. Para o bagaco de
cana foi utilizado o poder calorifico calculado
experimentalmente pelo antigo Instituto do
Acucar e do Alcool - IAA.

VII1.2.8 - Outras Fontes Primarias
Incluem-se neste item residuos vegetais
e industriais utilizados para geracéo de calor
e vapor. A equivaléncia para tep foi estabe-
lecida a partir de poderes calorificos médios
estimados. Para a lixivia, foi empregado o
poder calorifico adotado pela BRACELPA.

VI1.2.9 - Gas Canalizado e de Coqueria

Foramadotados os poderes calorificos uti-
lizados pela Companhia Estadual de Gas do Rio
de Janeiro- CEG e pela Companhia Estadual de
Gés de Sao Paulo - COMGAS.

VII.2.10 - Coque de Carvao Mineral

Foiutilizado o poder calorifico obtido teori-
camentecomoempregodaEquacdodeDulong,
apartirdaanalise quimicade umaamostragem
média de coque.

VI1.2.11 - Uranio contido no UO,
Foiempregadoocoeficientedeequivaléncia
adotado pelas Industrias Nucleares do Brasil.

VI1.2.12 - Carvao Vegetal

O poder calorifico empregado foi
de pesquisas efetuadas nas Companhias
Siderurgicas Belgo Mineira e Acesita.

VIl.2.7 - Sugar Cane Products

The calorific containts of Sugar-cane,
considering its components (“sacarose’; fi-
bers, water and others),is of, approximately,
1060 kcal/kg. Discounting from this quan-
tity the energy existing in the fibers (ba-
gasse), the calorific power for the Sugar-
cane juice gets 620 kcal/kg. It was used the
value of 1930 kcal/kg for the molasse with
55% of sugar weight reductors and capable
of producing 350 liters of alcohol/t. For the
bagasse it was used the calorific power
experimentally calculated by the former
Sugar and Alcohol Institute -IAA.

VI1.2.8 - Other Primary Sources

This item contains vegetal and indus-
trial residues use by heat and vapor gen-
eration. The equivalence to toe was estab-
lished from the estimated average calorific
power. For the Black Liquor, it was used the
calorific power adopted by BRACELPA.

VIl.2.9 - Gasworks Gas and Coke Gas

The calorific powers adopted by the
Gas Company of Rio de Janeiro State -
CEG and Gas Company of Sao Paulo State
- COMGAS.

VI1.2.10 - Coal Coke

It was used the calorific power theoret-
ically obtained with the use of the Dulong’s
Equation, from the chemical analysis of an
average coke sampling.

VIL.2.11 - Uranium Contained in UO,
It was used the equivalence coefficient
adopted by the Brazilian Nuclear Industries.

VIl.2.12 - Charcoal

The caloric power used was in function
of researches done by Belgo-Mineira and
Acesita Metallurgical Companies.
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Anexo VIII. Fatores de Conversao
Annex VIII. Conversion Factors

Tabela VIII.1 - Relagbes entre Unidades
Table VIII.1 - Relations between Units

Exponenciais
Exponentials

Equivaléncias
Equivalences

Relagbes praticas
Useful relations

(k) kilo=10" 1 m®=6,28981 barris (barrels)
(M) mega = 10° 1 barril (barrel) = 0,158987 m? 1 tep ano (toe year) = 7,2 bep ano (boe year)
(G) giga=10° 1 joule = 0,239 cal 1 bep ano (boe year) = 0,14 tep ano (toe year)

(T) tera=10"

1Btu=252cal

1 tep ano(toe year) = 0,02 bep dia (boe year)

(P) peta =10

1 m? de petréleo (of oil) = 0,884 t

1 bep dia (boe day) = 50,0 tep ano (toe year)

(E)exa=10"

1 tep (toe) = 10000 Mcal

Tabela VIII.2 — Coeficientes de Equivaléncia Calérica
Table VIII.2 - Coefficient of Equivalence of the Measure Units

para (m3)

(10°m?)

(t)

(m?)

(®) ()

Multiplicar por Multiply by
Oleo . Carvéo Mineral Carvdo
. Gasnaturalseco GLP Lenha
combustivel 5200 vegetal

de Fuel Oil Dry Natural Gas Coal 5200 PG Firewood  cparcoal from

. o Physical

Unidade fisica Unit

Oleo 3 3) p

combustivel (m*) 1,00 1,09 1,94 1,56 3,06 1,48 (m?) Fuel Oil

Gas natural 5, (10° Dry Natural

seco (10°m?) 0,92 1,00 1,78 1,43 2,80 1,36 m) Gas
Carvdo

Mineral 5200 ® 0,52 0,56 1,00 0,80 1,58 0,76 () Coal 5200

GLP (m?) 0,64 0,70 1,25 1,00 197 0,95 (m?) LPG

Lenha (t) 0,33 0,36 0,63 0,51 1,00 0,49 (t) Firewood

Carvaovegetal (t) 0,67 0,73 1,31 1,05 2,06 1,00 (t) Charcoal

Tabela VIII.3 - Fatores de Conversao para Massa
Table VIII.3 - Conversion Factors for Mass
to Multiply by
t tl tc Ib
from

Multiplicar por para
kg
de

Quilograma (kg) 1 0,001 0,000984 0,001102 2,2046 (kg) kilogram
Tonelada métrica (t) 1000 1 0,984 1,023 2204,6 (t) ‘metric ton
Tonelada longa (tl) 1016 1,016 1 1,12 2240 (th) long ton
Tonelada curta (tc) 907,2 0,9072 0,893 1 2000 (tc) short ton
Libra (Ib) 0,454 0,000454 0,000446 0,0005 1 (Ib) pound

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela VIII.4 — Fatores de Conversao para Volume
Table VIIl.4 - Conversion Factors for Volume

Multiplicar por para to Multiply by
m? gal (BUA)  gal (UK) bbl pé(ft)® \
de from

metros cublicos (m?) 1 1000 264,2 220 6,289 35,3147 (m? cubic meter
litros (U] 0,001 1 0,2642 0,22 0,0063 0,0353 ) liters
gales (EUA) 0,0038 3,785 1 0,8327 0,02381 0,1337 (EUA) gallons
galdes (UK) 0,0045 4,546 1,201 1 0,02859 0,1605 (UK) gallons
barris (bbl) 0,159 159 42 34,97 1 5,615 (bbl) barrels
pés cubicos (pé®) 0,0283 283 7,48 6,229 0,1781 1 (pé?) cubic foot

Tabela VIII.5 — Fatores de Conversao para Energia
Table VIII.5 - Energy Conversion Factors

Multiplicar por para to Multiply by
J BTU cal kwh tep (toe) bep (boe)
de from
Joule ) 1 947,8x 10 0,2388 277,8x10° 2,388x 10 1,681 x 107 ) Joule
Unidade Térmica 3 293,07 x " 5 British Thermal
Britanica (BTU) 1,055 x 10 1 252 10 2,52x10 1,776 x 10 (BTU) Unit
Caloria (cal) 4,1868 3,968x 10 1 1,163x10° 10" 7,042 x 107" (cal) calorie
Quilowatt-hora (KWh) 3,6x10° 3412 860x 10° 1 8,598 x10° 6,061 x10* (kWh) kilowatt-hour
Tonelada Tons of oil
equivalente de (tep) 41,868 x 10° 39,68 x 10° 10" 11,63 x 10° 1 7,0369 (toe) -
. equivalent

petréleo
Barrilequivalente ) 5955100 563x10°  1,42x10°  1,65x10° 0,1421 1 (boe) barrels of oil
de petréleo equivalent

Tabela VIII.6 — Coeficientes de Equivaléncia Médi-

os para os Combustiveis Gasosos

Table VIII.6 - Average Coefficients of Equivalence to the Gas Fuels
Multiplicar por para iga- tep(toe) tec(tce) iga- megawatt- te Multiply by

/ c% Itg)ria (10* bep (7000 .gogle 10°BTU  hora (860 \

de10°m’ kcal/kg) kcal/kg) J kcal/kWh) from 10°m’
Gas natural umido 9,93 0,993 6,99 1,419 41,58 39,4 11,55 Humid Natural Gas
Gas natural seco 8,8 0,88 6,2 1,257 36,84 34,92 10,23 Dry Natural Gas
Gas de coqueria 4,3 0,43 3,03 0,614 18 17,06 5 Coke Oven Gas
faé:eﬁf:a'iza“ Rio de 38 0,38 2,68 0,543 15,91 15,08 4,42 Gasworks Gas - Rio de Janeiro
Gas canalizado Séao Paulo 4,5 0,45 317 0,643 18,84 17,86 5,23 Gasworks Gas - Sdo Paulo
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Tabela VIII.7 — Coeficientes de Equivaléncia Médi-

os para os Combustiveis Liquidos
Table VIII.7 - Average Coefficients of Equivalence to the Liquid Fuels

. to
Multiplicarpor  para .
giga-caloria tep(toe) bep(boe) tec(tce) gigajoule  10°BTU megawatt-hora Multiply by
(10% keal/kg) (7000 kcal/kg) (860 kcal/kwh)

Dem’ 3

romm

Petréleo 8,90 0,890 6,26291 1,271 37,26 35,318 10,35 Petroleum
Oleo diesel 8,48 0,848 5,97 1,211 35,50 33,651 9,86 Diesel Oil
Oleo combustivel 9,57 0,957 6,73 1,367 40,07 37,977 1,13 Fuel Oil
Gasolina automotiva 7,70 0,770 5,42 1,700 32,24 30,556 8,96 Motor Gasoline
Gasolina de aviagdo 7,63 0,763 5,37 1,090 31,95 30,278 8,87 Aviation Gasoline
GLP 6,11 0,611 4,30 0,873 25,58 24,246 711 LPG
Nafta 7,65 0,765 5,38 1,093 32,03 30,357 8,90 Naphtha
Querosene iluminante 8,22 0,822 5,78 1,174 34,42 32,619 9,56 ,(L’ghti"g
erosene
Querosene de aviagao 8,22 0,822 578 1174 34,42 32,619 9,56 Jet Fuel
Alcool etilico anidro 534 0,534 3,76 0,763 22,36 21,191 621 Anhydrous
. ’ ' ’ . ' ' Alcohol

Alcool etilico hidratado 5,10 0,510 3,59 0,729 21,35 20,238 5,93 Hydrated Alcohol
Gas de refinaria 6,52 0,652 4,59 0,931 27,30 25,873 7,58 Refinery Gas
Coque de petréleo 8,70 0,870 6,12 1,243 36,43 34,524 10,12 Petroleum Coke
Outros energéticos de Other Energy Oil
petréleo 8,80 0,880 6,19 1,257 36,84 34,921 10,23 Products
Asfaltos 10,18 1,018 716 1,454 42,62 40,397 11,84 Asphalt
Lubrificantes 8,70 0,870 6,12 1,243 36,43 34,524 10,12 Lubrificants
Solventes 7,70 0,770 5,42 1,100 32,24 30,556 8,96 Solvents
Outrosnao energéticos Other Non-
d i 9 8,00 0,800 5,63 1,143 33,49 31,746 9,30 Energy Oil

e petréleo P

roducts

EMPRESA DE PESQUISA ENERGETICA - EPE




Tabela VIII.8 — Coeficientes de Equivaléncia Médi-

os para os Combustiveis Solidos
Table VIII.8 - Average Coefficients of Equivalence to the Solid Fuels

Multiplicarpor  para to  Multiply by
. . tep(toe) tec(tce) . " megawatt-hora
giga-caloria (10 cakg)  PePBOD)  so0gkcalkg)  919adoule  TO°BTU gl cakwh)
De tonelad from ton
Carvéao vapor 3100 Steam coal 3100
keal/kg 2,95 0,295 2,08 0,421 12,35 n71 343 keal/kg
Carvao vapor 3300 Steam coal 3300
keal/kg 3,10 0,310 2,18 0,443 12,98 12,30 3,61 keal/kg
Carvao vapor 3700 3,50 0,350 2,46 0,500 14,65 13,89 407 Steam coal 3700
keal/kg kcal/kg
Carvao vapor 4200 4,00 0,400 2,81 0,571 16,75 15,87 465 Steam coal 4200
kcal/kg kcal/kg
Carvéo vapor 4500 425 0,425 2,99 0,607 17,79 16,87 494 Steam coal 4500
kcal/kg kcal/kg
Carvao vapor 4700 Steam coal 4700
Keal/kg 4,45 0,445 3,13 0,636 18,63 17,66 518 keallkg
Carvao vapor 5200 Steam coal 5200
keal/kg 4,90 0,490 3,45 0,700 20,52 19,44 5,70 keal/kg
Carvao vapor 5900 5,60 0,560 394 0,800 23,45 22,22 6,51 Steam coal 5900
kcal/kg kcal/kg
Carvao vapor 6000 5,70 0,570 401 0,814 23,86 22,62 6,63 Steam coal 6000
kcal/kg kcal/kg
Carvéo vapor sem 2,85 0,285 2,01 0,407 11,93 1,31 3,31 Non-specified
especificagao steam coal
Carvao metaldrgico National
. 6,42 0,642 4,52 0,917 26,88 25,48 7,47 Metallurgical
nacional
Coal
- - Imported
Carvao metalirgico 7,40 0,740 5,21 1,057 30,98 29,37 8,61 Metallurgical
importado C
oal
Lenha 3,10 0,310 2,18 0,443 12,98 12,30 3,61 Firewood
Caldo de cana 0,59 0,059 0,42 0,084 2,47 2,34 0,69 Cane Juice
Melago 1,80 0,180 1,27 0,257 7,54 714 2,09 Molasses
Bagaco de cana 2,13 0,213 1,50 0,304 8,92 8,45 2,48 5"9;’ “cane
agasse
Lixivia 2,86 0,286 2,01 0,409 1,97 11,35 3,33 Black Liquor
Coque de carvio 6,90 0,690 4,86 0,986 28,89 27,38 8,02 Coal coke
mineral
Carvao vegetal 6,46 0,646 4,55 0,923 27,05 25,64 751 Charcoal
Alcatrdo 8,55 0,855 6,02 1,221 35,80 33,93 9,94 Tar
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Tabela VIII.9 — Densidades e Poderes Calorificos
Table VIII.9 - Specific Mass and Heating Values

PODER CALORIFICO

PODER CALORIFICO

DENSIDADE SUPERIOR INFERIOR
kg/m3 HIGHER EEATINGVALUE NET HEATING VALUE
cal/kg kcal/kg
Alcatrao 1.000 9.000 8.550 Tar
Alcool Etilico Anidro 791 7.090 6.750 Anhydrous Alcohol
Alcool Etilico Hidratado 809 6.650 6.300 Hydrated Alcohol
Asfaltos 1.025 10.500 9.790 Asphalt
Bagaco de Cana' 130 2.257 2130 Sugar-cane Bagasse'
Biodiesel (B100) 880 9.345 9.000 Biodiesel (B100)
Caldo de Cana - 623 620 Sugar-cane Juice
Carvéao Metaldrgico Importado - 7.700 7.400 Imported Metallurgical Coal
Carvao Metaltrgico Nacional - 6.800 6.420 National Metallurgical Coal
Carvao Vapor 3100 Kcal/kg - 3.100 2.950 Steam coal 3100 kcal/kg
Carvéo Vapor 3300 Kcal/kg - 3.300 3.100 Steam coal 3300 kcal/kg
Carvao Vapor 3700 Kcal/kg - 3.700 3.500 Steam coal 3700 kcal/kg
Carvéo Vapor 4200 Kcal/kg - 4.200 4.000 Steam coal 4200 kcal/kg
Carvao Vapor 4500 Kcal/kg - 4.500 4.250 Steam coal 4500 kcal/kg
Carvéo Vapor 4700 Kcal/kg - 4.700 4.450 Steam coal 4700 kcal/kg
Carvéo Vapor 5200 Kcal/kg - 5.200 4.900 Steam coal 5200 kcal/kg
Carvéo Vapor 5900 Kcal/kg - 5.900 5.600 Steam coal 5900 kcal/kg
Carvéo Vapor 6000 Kcal/kg - 6.000 5.700 Steam coal 6000 kcal/kg
Carvéo Vapor sem Especificacao - 3.000 2.850 Non-specified Steam Coal
Carvéo Vegetal 250 6.800 6.460 Charcoal
Coque de Carvao Mineral 600 7.300 6.900 Coal Coke
Coque de Petroleo 1.040 8.500 8.390 Petroleum Coke
Eletricidade’ - 860 860 Electricity®
Energia Hidraulica® 1.000 860 860 Hydraulic Energy®
Gés Canalizado Rio de Janeiro® - 3.900 3.800 Gasworks GasJ— Rio_de;
anelro
Gas Canalizado Sao Paulo’® - 4.700 4.500 Gasworks Gas - Sdo Paulo’
Gas de Coqueria® - 4.500 4.300 Coke Oven Gas®
Gés de Refinaria 0,780 8.800 8.400 Refinery Gas
Gas Liquefeito de Petroleo 552 11.750 11.100 LPG
Gas Natural Seco®* 0,740 9.256 8.800 Dry Natural Gas**
Gés Natural Umido** 0,740 10.454 9.930 Humid Natural Gas**
Gasolina Automotiva 742 11.220 10.400 Motor Gasoline
Gasolina de Aviagao 726 11.290 10.600 Aviation Gasoline
Lenha Catada 300 3.300 3.100 "Picked" Firewood
Lenha Comercial 390 3.300 3.100 Commercial Firewood
Lixivia 1.090 3.030 2.860 Black Liquor
Lubrificantes 875 10.770 10.120 Lubrificants
Melaco 1.420 1.930 1.850 Molasses
Nafta 702 11.320 10.630 Naphtha
Oleo Combustivel 1.000 10.085 9.590 Fuel Oil
Oleo Diesel 840 10.750 10.100 Diesel Oil
g:;:;Zticos de Petréleo 864 10.800 10.200 Oélzlefcrizircgt);
f\l);gzsnergéticos de Petrdleo 864 10.800 10.200 O[he’gzgrigic:gt{:
Petréleo 884 10.800 10.800 Petroleum
Querosene de Aviagdo 799 11.090 10.400 Jet Fuel
Querosene lluminante 799 11.090 10.400 Lighting Kerosene
Solventes 741 11.240 10.550 Solvents

1. Bagago com 50% de umidade / Bagasse with 50% of humidity

2. kcal/kWh / kcal/kWh
3. kcal/m?® / kcal/m?

4. A temperatura de 20°C, para derivados de petréleo e de gas natural. / At 20°C, for oil and natural gas products.
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Tabela VIII.10 - Fatores de Conversao para tep médio
Table VIII.10 - Conversion Factors for Average toe Values

U?Li,i?ge 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Alcatrdo m’ 0,855 0,855 0855 0855 0855 0,85 0,855 0,855 0,855 0,855 Tar
Alcool Etilico Anidro m? 0,534 0,534 0,534 0,534 0,534 0,534 0,534 0,534 0,534 0,534 Anhydrous Alcohol
Alcool Etilico Hidratado m® 0,510 0,510 0,510 0,510 0,510 0,510 0,510 0,510 0,510 0,510 Hydrated Alcohol
Asfaltos m® 1,014 1,014 1,014 1,014 1014 1014 1014 1014 1,014 1,014 Asphalt
Bagaco de Cana t 0,213 0,213 0,213 0,213 0,213 0,213 0,213 0,213 0213 0,213 Sugar-cane Bagasse
Biodiesel (B100) m* 0,792 0,792 0,792 0,792 0,792 0,792 0,792 0,792 0,792 0,792 Biodliesel (B100)
Caldo de Cana t 0,059 0,059 0,059 0,059 0,059 0,059 0,059 0,059 0,059 0,059 Sugar-Cane Juice
ﬁ;:}"jr‘:a"gzta"'”gi” t 0740 0740 0740 0740 0740 0740 0740 0740 0740 0740 Imported Metallur %’gjﬁ
Carvao Metalurgico Nacional ~ t 0,642 0642 0642 0642 0642 0642 0642 0642 0642 0642 National ME""'””’QC’ZZ;
Carvao Vapor 3100 kcal/kg t 0,295 0,295 0,295 0,295 0,295 0,295 0,295 0,295 0,295 0,295 Steam coal 3100 kcal/kg
Carvéo Vapor 3300 kcal/kg t 0,310 0,310 0,310 0,310 0,310 0,310 0,310 0,310 0,310 0,310  Steam coal 3300 kcal/kg
Carvéao Vapor 3700 kcal/kg t 0,350 0,350 0,350 0,350 0,350 0,350 0,350 0,350 0,350 0,350  Steam coal 3700 kcal/kg
Carvao Vapor 4200 kcal/kg t 0,400 0,400 0,400 0,400 0,400 0,400 0,400 0,400 0,400 0,400 Steam coal 4200 kcal/kg
Carvéo Vapor 4500 kcal/kg t 0425 0425 0425 0425 0425 0425 0425 0425 0425 0425  Steam coal 4500 kcal/kg
Carvao Vapor 4700 kcal/kg t 0,445 0,445 0,445 0445 0445 0445 0445 0445 0445 0445 Steam coal 4700 kcal/kg
Carvéo Vapor 5200 kcal/kg t 0,490 0,490 0,490 0,490 0490 0,490 0,490 0,490 0490 0490  Steam coal 5200 kcal/kg
Carvéao Vapor 5900 kcal/kg t 0,560 0,560 0,560 0,560 0,560 0,560 0,560 0,560 0,560 0,560 Steam coal 5900 kcal/kg
Carvéo Vapor 6000 kcal/kg t 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570  Steam coal 6000 kcal/kg
Ej‘;‘éi?ﬁ‘c' g E;’; sem t 0,285 0,285 0,285 0,285 0285 0,285 0,285 0285 0285 0,285 Non-specified Steam Coal
Carvéo Vegetal t 0,646 0,646 0,646 0,646 0,646 0,646 0,646 0,646 0,646 0,646 Charcoal
Coque de Carvao Mineral t 0,690 0,690 0,690 0,690 0,690 0,690 0,690 0,690 0,690 0,690 Coal Coke
Coque de Petréleo m’ 0,870 0,870 0,870 0,870 0,870 0,870 0,870 0,870 0,870 0,870 Petroleum Coke
Eletricidade MWh 0,086 0,086 0,086 0,086 0,086 0,086 0086 0,086 0,086 0,086 Electricity
ﬁé:ecifo"a'izad" Rio de 10°'m® 0380 0380 0380 0380 0380 0380 0380 0380 0380 0380 Gasworks Gas 15;;,‘:5
Gas Canalizado S&o Paulo 10°m® 0450 0450 0450 0450 0450 0450 0450 0450 0450 0450 Gasworks Gas-Sao Paulo
Gas de Coqueria 10°m® 0430 0430 0430 0430 0430 0430 0430 0430 0430 0430 Coke Oven Gas
Gés de Refinaria 10°m*® 0,652 0652 0652 0652 0652 0,652 0652 0652 0652 0,652 Refinery Gas
Gas Liquefeito de Petréleo m* 0611 0611 0611 0611 0611 0611 0611 0611 0611 0611 LPG
Gas Natural Seco 10°m® 0,880 0,880 0,880 0,880 0,880 0,880 0,880 0,880 0,880 0,880 Dry Natural Gas
Gas Natural Umido 10°m* 0,993 0993 0993 0993 0993 0993 0993 0993 0993 0,993 Humid Natural Gas
Gasolina Automotiva m’ 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770 Motor Gasoline
Gasolina de Aviacao m? 0,763 0,763 0,763 0,763 0,763 0,763 0,763 0,763 0,763 0,763 Aviation Gasoline
Hidraulica MWh 0,086 0,086 0,086 0,086 0,086 0,086 0,086 0,086 0,08 0,086 Hydraulic Energy
Lenha Comercial t 0,310 0,310 0,310 0310 0,310 0,310 0,310 0,310 0310 0310 Firewood
Lixivia t 0,286 0,286 0,286 0,286 0,286 0,286 0,286 0,286 0,286 0,286 Black Liquor
Lubrificantes m* 0,870 0870 0870 0870 0870 0,870 0,870 0,870 0,870 0,870 Lubrificants
Melago t 0,80 0,780 0,780 0,180 0,180 0,180 0,180 0,180 0,180 0,180 Molasses
Nafta m? 0,765 0,765 0,765 0,765 0,765 0,765 0,765 0,765 0,765 0,765 Naphtha
Oleo Combustivel Médio m? 0957 0957 0957 0957 0957 0957 0957 0957 0957 0957 Fuel Oil (average)
Oleo Diesel m® 0,848 0,848 0,848 0,848 0,848 0,848 0,848 0,848 0848 0848 Diesel Oil
Sg;’_ﬁ;‘;’\‘fa,ejgs’imé'ias tep (toe) 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 Other f,’r‘l’,’r’,;;";o"‘l’l‘iffs
g”"as,ﬁ’f‘tes Primérias tep (toe) 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 Other Renewable

enovaveis Primary Sources
g:’e':gz ticos de Petréleo m® 0880 0880 0880 0880 0880 0880 0880 0,880 0880 0,880 D(;'i’f;ri’;i’cgt’s’
Sg;’_‘;ergéﬁcos dePetrdleo 0,800 0,800 0,800 0,800 0,800 0,800 0,800 0,800 0800 0,800 Other g‘;’;ri";i’cgt};
Petréleo m® 0,890 0,890 0,890 0,891 0,891 0,891 0,891 0,891 0,891 0,891 Petroleum
Querosene de Aviacdo m® 0,822 0822 0822 0822 0822 0822 0,822 0,822 0822 0822 Jet Fuel
Querosene lluminante m? 0,822 0,822 0822 0822 0822 0822 0822 0822 0822 0,822 Lighting Kerosene
Solventes m’ 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770 Solvents
Urénio contido no UO2 kg 73,908 73,908 73,908 73,908 73,908 73,908 73,908 73,908 73,908 73,908 Uranium contained in UO,
Uréanio U.O kg 10,139 10,139 10,139 10,139 10,139 10,139 10,139 10,139 10,139 10,139 Uranium U,0,
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Anexo IX. Balan¢os Energéticos Consolidados -
1970, 1980, 1990, 2000, 2010, 2015 e 2020 a 2022

BALANGO ENERGETICO NACIONAL - CONSOLIDADO 1970 - 10° tep

FONTES DE ENERGIA PRIMARIA

0 <
5 E 5 3£ g g3 I g2 2z &g
= = < <32 z 2% 3 33 <= E4S)
e 0§ 3 % § %t e B¢
e o = > o o =
&
PRODUCAO 8.161 1.255 611 504 0 3423 31.852  3.601 223 49.629
IMPORTAGCAO 17.845 0 0 1.454 0 0 0 0 0 19.299
VARIAGAO DE ESTOQUES 277 0 28 -151 0 0 0 0 0 -456
OFERTA TOTAL 25.728 1.255 583 1.806 0 3423 31852  3.601 223 68.471
EXPORTACAO -65 0 0 0 0 0 0 0 0 -65
NAO-APROVEITADA 0 -869 0 0 0 0 0 0 0 -869
REINJECAO 0 216 0 0 0 0 0 0 0 216
OFERTA INTERNA BRUTA 25.663 170 583 1.806 0 3423 31852  3.601 223 67.321
TOTAL TRANSFORMAGAO -25.536 -106 -495 -1.758 0  -3423 -3.507 -452 -81 -35.358
REFINARIAS DE PETROLEO -25.536 0 0 0 0 0 0 0 0 -25.536
PLANTAS DE GAS NATURAL 0 -106 0 0 0 0 0 0 0 -106
USINAS DE GASEIFICAGAO 0 0 0 -170 0 0 0 0 0 -170
COQUERIAS 0 0 0 -1.588 0 0 0 0 0 -1.588
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 0 0 0 0 0 0
SERTRAS ELETR'CAS DESERVICO 0 0 -485 0 0 3304 0 0 0 3.789
e s 0 0 10 0 0o 19 13 -89 81 313
CARVOARIAS 0 0 0 0 0 0 -3494 0 0 -3.494
DESTILARIAS 0 0 0 0 0 0 0 -363 0 -363
OUTRAS TRANSFORMAGOES 0 0 0 0 0 0 0 0 0 0
:i':v?:z‘c’EmGDEJR'BU'QAO E -128 0 0 -49 0 0 0 0 0 -176
CONSUMO FINAL 0 70 88 0 0 0 28345  3.49 142 31.794
CONSUMO FINAL NAO-ENERGETICO 0 3 0 0 0 0 0 0 0 3
CONSUMO FINAL ENERGETICO 0 68 88 0 0 0 28345  3.149 142 31.792
SETOR ENERGETICO 0 65 0 0 0 0 0 89 0 154
RESIDENCIAL 0 0 0 0 0 0 19.070 0 0 19.070
COMERCIAL 0 0 0 0 0 0 191 0 0 191
PUBLICO 0 0 0 0 0 0 15 0 0 15
AGROPECUARIO 0 0 0 0 0 0 4901 0 0 4901
TRANSPORTES - TOTAL 0 0 16 0 0 0 43 0 0 59
RODOVIARIO 0 0 0 0 0 0 0 0 0 0
FERROVIARIO 0 0 16 0 0 0 33 0 0 49
AEREO 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 10 0 0 10
INDUSTRIAL - TOTAL 0 3 72 0 0 0 4124 3.060 142 7.400
CIMENTO 0 0 0 0 0 0 0 0 0 0
FERRO-GUSA E ACO 0 0 1 0 0 0 0 0 0 1
FERRO-LIGAS 0 0 0 0 0 0 0 0 0 0
MINERACAO E PELOTIZACAO 0 0 0 0 0 0 0 0 0 0
m(T)A-\FLEl;RG?:OS E OUTROS DA o o o o o o o o o 9
QUIMICA 0 3 0 0 0 0 123 0 0 126
ALIMENTOS E BEBIDAS 0 0 0 0 0 0 1.812 3.060 0 4.872
TEXTIL 0 0 0 0 0 0 255 0 0 255
PAPEL E CELULOSE 0 0 71 0 0 0 218 0 142 431
CERAMICA 0 0 0 0 0 0 1175 0 0 1175
OUTROS 0 0 0 0 0 0 541 0 0 541
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 0 7 0 0 0 0 0 0 0 7
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BALANCO ENERGETICO NACIONAL - CONSOLIDADO 1980 - 10° tep

FONTES DE ENERGIA PRIMARIA
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PRODUCAO 9.256 2189 1493 991 0  11.086 31.083 9301 1.010 66.409
IMPORTACAO 44311 0 0 3.340 0 0 0 0 0 47,651
VARIACAO DE ESTOQUES 2122 0 201 58 0 0 0 0 0 1.888
OFERTA TOTAL 55.689 2189 1201 4389 0 11086 31083 9301 1.010 115948
EXPORTACAO -61 0 0 0 0 0 0 0 0 -61
NAO-APROVEITADA 0 -602 0 0 0 0 0 0 0 -602
REINJECAO 0 -496 0 0 0 0 0 0 0 -496
OFERTA INTERNA BRUTA 55.627 1092 1201 4.389 0 11086 31083 9301 1.010 114.790
TOTAL TRANSFORMACAO -55.351 222 708 -4059 0  -11.086 9221  -2.489 272 -83.408
REFINARIAS DE PETROLEO -55.351 0 0 0 0 0 0 0 0 -55.351
PLANTAS DE GAS NATURAL 0 222 0 0 0 0 0 0 0 222
USINAS DE GASEIFICACAO 0 0 0 0 0 0 0 0 0 0
COQUERIAS 0 0 0 4059 0 0 0 0 0 -4.059
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 0 0 0 0 0 0
_SERTRAIS E'—ETR'CAS DESERVICO 0 0 683 0 0 -10845 0 0 0 11528
CENTRAIS ELETRICAS 0 0 25 0 0o 241 39 208 249 762
CARVOARIAS 0 0 0 0 0 0 9182 0 0 -9.182
DESTILARIAS 0 0 0 0 0 0 0 2.280 23 2.303
OUTRAS TRANSFORMACOES 0 0 0 0 0 0 0 0 0 0
B D TRIBUICAOE 276 0 0 331 0 0 0 0 0 -607
CONSUMO FINAL 0 882 512 0 0 0 21862 6812 738 30.807
CONSUMO FINAL NAO-ENERGETICO 0 398 0 0 0 0 0 0 0 398
CONSUMO FINAL ENERGETICO 0 485 512 0 0 0 21862 6812 738 30410
SETOR ENERGETICO 0 165 0 0 0 0 0 2013 0 2178
RESIDENCIAL 0 0 0 0 0 0 14974 0 0 14.974
COMERCIAL 0 0 0 0 0 0 155 0 0 155
PUBLICO 0 0 0 0 0 0 6 0 0 6
AGROPECUARIO 0 0 0 0 0 0 3232 0 0 3.232
TRANSPORTES - TOTAL 0 0 2 0 0 0 3 0 0 25
RODOVIARIO 0 0 0 0 0 0 0 0 0 0
FERROVIARIO 0 0 2 0 0 0 3 0 0 25
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 319 491 0 0 0 3493 4799 738 9.840
CIMENTO 0 46 252 0 0 0 0 0 0 208
FERRO-GUSA E ACO 0 13 28 0 0 0 0 0 0 141
FERRO-LIGAS 0 0 19 0 0 0 0 0 0 19
MINERACAO E PELOTIZACAO 0 0 0 0 0 0 15 0 0 15
NAO-FERROSOS £ OUTROS DA 0 o o 0 o o . o o .
QuIMICA 0 157 2 0 0 0 87 17 0 263
ALIMENTOS E BEBIDAS 0 0 63 0 0 0 1195 4782 0 6.041
TEXTIL 0 0 0 0 0 0 62 0 0 62
PAPEL E CELULOSE 0 0 61 0 0 0 333 0 736 1131
CERAMICA 0 3 57 0 0 0 1352 0 2 1413
OUTROS 0 0 8 0 0 0 444 0 0 452
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 0 13 19 0 0 0 0 0 0 32
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FONTES DE ENERGIA SECUNDARIA
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66.409
581 1133 80 144 1 0 0 363 0 0 0 123 237 0 2662 50313
698 330 151 230 207 227 0 52 0 0 0 24 28 267 0 613 1275
417 1464 231 -85 206 227 0 312 0 0 0 24 151 504 0 2049 117997
545 685 276 35 0 308 0 0 0 48 0 -196 0 -40 0 2103 2164

0 0 0 0 0 0 -40 0 0 0 0 0 -34 0 0 -74 -676

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -496
662 779 -45  -120 206 -535  -40 312 0 18 0 172 17 464 0 4128 114662

16.362 15431 8905 3164 1770 2725 964 2942 0 11987 4643 1926 1945 2718 178 75660 -7.748
16732 16461 8.586 2711 3.042 2725 0 0 0 0 0 0 1549 2949 0 54753  -598

0 o 76 40 0 0 0 0 0 0 0 0 0 0 218 -5

0 0 0 0 -270 0 256 0 0 0 0 0 0 0 0 -15 -15

0 0 0 0 0 0 746 2942 0 0 0 0 0 0 178 3865  -194

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-302 -518 0 0 0 0 0 0 0 11.269 0 0 0 0 0 10.450 -1.079
6 512 0 0 0 0 37 0 o 718 0 0 3 0 0 98 -665

0 0 0 0 0 0 0 0 0 4.643 0 0 0 0 4.643 -4.539

0 o 0o o 0o o0 0 0 0 0 0 192 0 0 0 1926 -377

0 0 244 312 -1.001 0 0 0 0 0 0 0 399 -230 0 -278 -278

0 o o o o 0o 28 57 0o 46 31 77 0 0 0 1949 2556

15701 16210 8.860 3.043 1.563 2190 896 3197 0 10553 4272 1673 2062 3182 178 _ 73.579 104.386

0 0 0 0 1.530 89 0 0 0 0 0 252 71 3.182 120 5.243 5.641

15701 16210 8.860 3.043 33 2101 896 3197 0 10553 4272 1422 1991 0 58 68336 98.745
247 1.785 0 0 0 0 167 0 0 359 0 0 1.138 0 0 3.695 5.874

0 0 0 2728 0 296 128 0 0 2001 830 0 0 0 0 5984 20958

24 227 0 103 0 0 34 0 0 1.187 65 0 0 0 0 1.639 1.794
4 91 0 16 0 2 4 0 0 893 4 0 0 0 0 1153 1159
2.218 116 0 0 0 2 0 0 0 175 10 0 0 0 0 2.521 5.752

12687 989 8860 0 0 1663 0 0 0 710 142 0 0 0 25690 25715
11.401 0 8.788 0 0 0 0 0 0 0 0 1.422 0 0 0 21.611 21.611
583 10 0 0 0 0 0 0 0 0 0 0 0 0 664 689

0 0 72 0 0 1663 0 0 0 0 0 0 0 0 0 1735 1735
703 978 0 0 0 0 0 0 0 0 0 0 0 0 0 1.681 1.681
381 13003 0 197 33 138 563 3197 0 5867 3362 0 853 0 58 27653 37494

28 2.045 0 0 0 2 0 0 0 277 106 0 0 0 0 2.459 2.757

40 1027 0 38 0 20 504 3142 0 767 295 0 0 58 8552 8694

0 0 0 0 0 0 0 54 0 250 179 0 0 0 0 483 502

58 909 0 0 0 15 0 0 o 233 23 0 0 0 0 1239 1254

o 41 0o 0o 0 0 14 0 0 95 59 0 276 0 0 1714 1719

39 2.330 0 6 33 2 0 0 0 686 32 0 350 0 0 3.478 3.741

67 1446 0 14 0 15 M 0 0 540 0 0 0 0 0 2092 8133

6 669 0 4 0 9 3 0 0 394 1 0 0 0 0 1.085 1.147

7 101 0 2 0 s 1 0 0 48 0 0 0 0 0 1533 2664

12 883 0 30 0 2 4 0 0 166 0 0 0 0 0 1.098 2.511
M4 2211 0 103 0 68 27 0 0 1161 8 0 227 0 0 3919 4372

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0o 0 0 0 0 0 0 0 0 0 -4 0 0 0 -4 28
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BALANGO ENERGETICO NACIONAL - CONSOLIDADO

1990 - 10% tep

FONTES DE ENERGIA PRIMARIA
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PRODUCAO 32.550 6.233 1.595 320 51 17777 28537 18451 2.200 107.713
IMPORTAGAO 29.464 0 0 7.505 0 0 0 0 0 36.969
VARIACAO DE ESTOQUES -1.555 5 359 -135 -51 0 0 0 0 -1.377
OFERTA TOTAL 60.459 6.238 1954 7.690 0 17777 28.537 18451 2.200 143.305
EXPORTAGAO 0 0 0 0 0 0 0 0 0 0
NAO-APROVEITADA 0 -1.036 0 0 0 0 0 0 0 -1.036
REINJECAO 0 -865 0 0 0 0 0 0 0 -865
OFERTA INTERNA BRUTA 60.459 4.337 1.954 7.690 0 17777 28.537  18.451 2.200 141.404
TOTAL TRANSFORMAGCAO -60.579 -1.157 -962 -7.540 0 -17777 -12.901  -7185 -690 -108.791
REFINARIAS DE PETROLEO -60.579 0 0 0 0 0 0 0 -130 -60.709
PLANTAS DE GAS NATURAL 0 779 0 0 0 0 0 0 0 779
USINAS DE GASEIFICACAO 0 -170 0 0 0 0 0 0 0 -170
COQUERIAS 0 0 0 -7.540 0 0 0 0 0 -7.540
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 0 0 0 0 0 0
ﬁgf‘c’gs ELETRICAS DE SERVICO 0 -5 -941 0 0 17509 0 0 0 -18.455
CENTRAIS ELETRICAS 0 70 21 0 0 268 -121 -395 -650 -1.525
CARVOARIAS 0 0 0 0 0 0 -12.780 0 0 -12.780
DESTILARIAS 0 0 0 0 0 0 0 -6.790 -40 -6.830
OUTRAS TRANSFORMAGOES 0 -133 0 0 0 0 0 0 130 -3
EE'EE:ZSE':&'GJ%R'BU'CAO E 0 0 0 -149 0 0 0 0 0 -149
CONSUMO FINAL 0 3.033 992 0 0 0 15636  11.266 1.510 32.437
CONSUMO FINAL NAO-ENERGETICO 0 834 0 0 0 0 0 0 0 834
CONSUMO FINAL ENERGETICO 0 2199 992 0 0 0 15636  11.266 1.510 31.603
SETOR ENERGETICO 0 814 0 0 0 0 0 6.707 0 7.521
RESIDENCIAL 0 4 0 0 0 0 7.960 0 16 7.980
COMERCIAL 0 1 0 0 0 0 115 0 0 116
PUBLICO 0 2 0 0 0 0 2 0 0 4
AGROPECUARIO 0 0 0 0 0 0 2169 0 0 2169
TRANSPORTES - TOTAL 0 2 5 0 0 0 2 0 0 10
RODOVIARIO 0 2 0 0 0 0 0 0 0 2
FERROVIARIO 0 0 5 0 0 0 2 0 0 8
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 1.376 986 0 0 0 5.388 4.560 1.494 13.803
CIMENTO 0 39 583 0 0 0 2 0 42 667
FERRO-GUSA E ACO 0 333 20 0 0 0 0 0 0 353
FERRO-LIGAS 0 4 0 0 0 0 0 0 0 4
MINERAGAO E PELOTIZAGAO 0 87 0 0 0 0 0 0 0 87
NAO—FERRGCI)EOS E OUTROS DA o 27 o 0 o o 38 0 o -
QUIMICA 0 324 95 0 0 0 218 40 0 678
ALIMENTOS E BEBIDAS 0 131 108 0 0 0 1.965 4.465 0 6.669
TEXTIL 0 52 4 0 0 0 155 0 0 211
PAPEL E CELULOSE 0 55 133 0 0 0 752 50 1.396 2.385
CERAMICA 0 61 35 0 0 0 1.560 0 56 1712
OUTROS 0 262 9 0 0 0 697 4 0 972
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 120 -147 0 0 0 0 0 0 0 -27
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FONTES DE ENERGIA SECUNDARIA
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 107.713
596 638 1441 188 23 0 396 0 2.283 0 600 0 101 0 6.270 43.239
-38 45 -66  -34  -13 -28 0 -425 598 0 0 -63 -19 -232 -17 =292 -1.669
558 682 -62 1407 175 -5 0 -29 598 2.283 0 536 -19 -130 -17 5978 149.283
-223  -2.509 -1.741 -6 0 -490 0 0 0 -1 0 0 0 -51 0 -5.020 -5.020
0 0 0 0 0 0 -43 0 0 0 0 0 -297 0 0 -340 -1.376
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -865
335 -1.827 -1.803 1.402 175 -495 -43 -29 598 2.282 0 536 -316 -182 -17 617 142.022
20.569 11.507 9.392 4.325 4.783 2.739 1.573 5.266 -598 19.163 6.468 5.891 3.211 3.414 242 97.946  -10.846
21.058 12.212 8.945 3.478 6.277 2.739 0 0 0 0 0 0 2.578 3.414 0 60.702 -8
0 0 169 547 4 0 0 0 0 0 0 0 0 0 0 720 -59
0 0 0 0 -163 0 301 0 0 0 0 0 0 0 0 138 -32
0 0 0 0 0 0 1.367 5.266 0 0 0 0 0 0 269 6.902 -638
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-457  -284 0 0 0 0 0 0 -598  18.139 0 0 0 0 0 16.800 -1.655
-15 -421 0 0 0 0 -95 0 0 1.024 0 0 -21 0 -27 345 -1.180
0 0 0 0 0 0 0 0 0 0 6.468 0 0 0 0 6.468 -6.312
0 0 0 0 0 0 0 0 0 0 0 5.891 0 0 0 5.891 -939
82 0 278 300 -1.334 0 0 0 0 0 0 0 654 0 0 -19 -22
0 0 -42 0 0 -26 21 -105 0 -2.726 -331 -82 0 0 0 E38885] -3.482
20.944 9.709 7.485 5.688 4.958 2.190 1.509 5.132 0 18.719 6.137 6.346 2.848 3.233 225 95.122  127.558
0 0 0 0 4958 82 0 0 0 0 0 491 246 3.233 109 9.119 9.953
20.944 9.709 7.485 5.688 0 2109 1.509 5.132 0 18.719 6.137 5.855 2.601 0 115 86.003 117.606
429 1.655 0 20 0 3 340 0 0 588 0 0 1.485 0 0 4.521 12.042
0 0 0 4.988 0 128 144 0 0 4185 639 0 0 0 0 10.085 18.065
39 288 0 338 0 0 55 0 0 2049 53 0 0 0 0 2.821 2.937
82 54 0 17 0 1 8 0 0 1.559 3 0 4 0 0 1.728 1.732
3.246 26 0 1 0 0 0 0 0 573 12 0 0 0 0 3.858 6.027
16.828 766 7.485 0 0 1.918 0 0 0 103 0 5.855 0 0 0 32.955 32.964
15.983 0 7436 0 0 0 0 0 0 0 0 5.855 0 0 0 29.274  29.276
522 0 0 0 0 0 0 0 0 103 0 0 0 0 0 625 633
0 0 48 0 0 1918 0 0 0 0 0 0 0 0 0 1.967 1.967
323 766 0 0 0 0 0 0 0 0 0 0 0 0 0 1.089 1.089
319 6.771 0 162 0 58 963 5.132 0 9.661 5.430 0 1.112 0 115 29.724 43.527
1 982 0 0 0 2 0 0 0 253 350 0 3 0 0 1.600 2.267
42 384 0 23 0 n 896 4.936 0 1.099 4.365 0 0 0 115 11.872 12.225
0 0 0 0 0 0 20 26 0 534 362 0 0 0 0 942 945
78 473 0 2 0 4 0 99 0 512 34 0 0 0 0 1.202 1.290
0 392 0 15 0 0 0 72 0 2197 254 0 350 0 0 3.280 3.345
23 1.588 0 9 0 0 1 0 0 1.145 32 0 757 0 0 3.556 4.234
19 729 0 18 0 8 13 0 0 889 0 0 0 0 0 1.677 8.346
3 445 0 0 5 3 0 0 539 3 0 0 0 0 1.001 1.212
18 540 0 4 0 2 0 0 0 661 0 0 0 0 0 1.227 3.612
6 402 0 31 0 1 7 0 0 158 13 0 0 0 0 619 2.331
120 835 0 54 0 25 22 0 0 1.675 16 0 2 0 0 2.748 3.720
0 148 0 163 0 0 0 0 0 0 0 0 0 0 0 311 311
40 28 -62 -39 0 -28 0 0 0 0 0 0 -47 0 0 -109 -135
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BALANGO ENERGETICO NACIONAL - CONSOLIDADO

2000-10° tep

FONTES DE ENERGIA PRIMARIA
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PRODUCAO 63849 13185 2603 10 132 26179 23.054  19.895 4494 153.400
IMPORTACAO 20537 1945 1917 7300 618 0 4 0 0 32322
VARIACAO DE ESTOQUES 1273 0 50 57 1278 0 0 0 0 2
OFERTA TOTAL 83113 15130 4570 7367  2.028 26179 23.058  19.895 4.494 185.833
EXPORTACAO -963 0 0 0 0 0 0 0 0 -963
NAO-APROVEITADA 0 2351 0 0 0 0 0 0 0 2.351
REINJECAO 0 2.523 0 0 0 0 0 0 0 2.523
OFERTA INTERNA BRUTA 82150 10256 4570 7367 2028 26179 23.058  19.895 4.494 179.996
TOTAL TRANSFORMACAO 82150 2908 2310 7293 2028 26179 9431  -6.514 1439 -140.251
REFINARIAS DE PETROLEO -82.150 0 0 0 0 0 0 0 -690 -82.840
PLANTAS DE GAS NATURAL 0 1.817 0 0 0 0 0 0 606 1211
USINAS DE GASEIFICACAO 0 -109 0 0 0 0 0 0 0 -109
COQUERIAS 0 0 0 7293 0 0 0 0 0 7293
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 208 0 0 0 0 2.028
 SERIRAS ELETRICAS DE SERVICO 0 31 2267 0 0 25676 0 0 0 28.254
CENTRAIS ELETRICAS 0 585 43 0 0 502 -147 735 1439 -3.451
CARVOARIAS 0 0 0 0 0 0 -9.284 0 0 -9.284
DESTILARIAS 0 0 0 0 0 0 0 5.778 0 5,778
OUTRAS TRANSFORMACOES 0 -86 0 0 0 0 0 0 84 2
A PUICAOE 0 232 0 74 0 0 0 0 0 -306
CONSUMO FINAL 0 7115 2.269 0 0 0 13627  13.381 3.055 39448
CONSUMO FINAL NAO-ENERGETICO 0 731 0 0 0 0 0 0 0 731
CONSUMO FINAL ENERGETICO 0 6384 2269 0 0 0 13627 13381 3.055 38717
SETOR ENERGETICO 0 2.066 0 0 0 0 0 5.523 0 7.588
RESIDENCIAL 0 100 0 0 0 0 6570 0 53 6.723
COMERCIAL 0 69 0 0 0 0o 75 0 2 146
PUBLICO 0 7 0 0 0 0 0 0 0 7
AGROPECUARIO 0 0 0 0 0 0 1638 0 0 1638
TRANSPORTES - TOTAL 0 275 0 0 0 0 0 0 0 275
RODOVIARIO 0 275 0 0 0 0 0 0 0 275
FERROVIARIO 0 0 0 0 0 0 0 0 0 0
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 3867 2269 0 0 0 5344 7858 3.000 22338
CIMENTO 0 49 143 0 0 0o 2 0 109 324
FERRO-GUSA E ACO 0 779 1272 0 0 0 0 0 0 2,051
FERRO-LIGAS 0 0 28 0 0 0 60 0 0 88
MINERACAO E PELOTIZACAQ 0 122 308 0 0 0 0 0 0 450
R0 05 EOUTROS DA 0 148 122 0 0 0 0 0 0 270
QUIMICA 0 1252 78 0 0 0o 74 0 154 1558
ALIMENTOS E BEBIDAS 0 226 49 0 0 0 1853 7834 0 9.962
TEXTIL 0 172 0 0 0 0o 8 0 0 252
PAPEL E CELULOSE 0 73 83 0 0 0 1.048 2 2697 4124
CERAMICA 0 260 34 0 0 0 1629 0 40 1963
OUTROS 0 567 152 0 0 0 576 0 0 1.296
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 0 0 9 0 0 0 0 0 0 9
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FONTES DE ENERGIA SECUNDARIA
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0 0 o 0o o0 0 0 0 0 0 0 0 0 0 0 0 153.400
4986 68 47 3117 2912 742 0 1112 0 3814 7 33 1.940 157 0 18934 5125
225 235 75 -109 4 0 0 50 222 0 0 949 35 20 0 78 34
4760 167 -128 3.008 2916 742 0 1062 222 3814 7 982 1.905 177 0 18856 204.689
641 5303 1579 -6 0 -678 0 0 0 - 5 -116 75 238 0 8741 -9.705

0 0 o 0o o 0o 14 0 0 0 0 0 0 0 0 4 2365

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2.523
4119 -5470 -1707 3.002 2916 64  -14 1062 -222 3813 2 866 1.730 -62 0 10101 190.096
25143 14.874 15014 4747 5088 3.22 1355 5299 222 30.007 4981 5590 6325 4496 227 126490 -13.760
26188 16947 14.471 4252 7853 3.245 0 0 0 0 0 0 4716 4.496 0 82169  -671

0 0 232 374 151 0 0 0 0 0 0 0 0 0 0 757 -453

0 0 o 0o o 0 95 0 0 0 0 0 0 0 0 95 14

0 0 o 0o o 0 1428 5299 0 0 0 0 -159 0 250 6819 -474

0 0 o 0o o 0 0 0 19% 0 0 0 0 0 0 1.996 32
4451 41694 0 0 0 0 0 0 -1774 2785 0 0 0 0 0 23237 5018
353 380 0 0 0 0o 168 0 0 212 0 0 322 0 23 906 -2.545

0 0 o 0o o 0 0 0 0 0 4981 0 0 0 0 4981  -4.304

0 0 o 0 o 0 0 0 0 0 0 5.590 0 0 0 5500  -188
459 0 311 120 2915 -123 0 0 0 0 0 0 2.090 0 0 58 -60

0 0 0o 38 0 0 9 0 0 -5299 -169 9 28 5 9 5565 5872
29505 9500 13.319 7.844 8102 3242 1332 6506 0 28.534 4814 6457 8027 4450 219 131.851 171.299

0 0 0 0 8098 62 0 0 0 0 0 637 172 4450 142 13562 14.293
29505 9.500 13319 7.844 4 3180 1332 6506 0  28.534 4814 5820  7.855 0 77 118290 157.006
253 1080 0 46 4 1 38 0 0 90 0 0 2.656 0 0 5259  12.847

0 0 0 6325 0 36 60 0 0 7191 409 0 0 0 0 14021 20744
67 354 0 217 0 0 18 0 0 408 63 0 21 0 0 4826 4973
118 234 0 369 0 0 3 0 0 2511 0 0 0 0 0 3236 3.243
4452 106 0 16 0 0 0 0 0 1106 5 0 0 0 0 5685  7.323
24090 648 13319 0 0 3124 0 0 0o 108 0 5.820 0 0 0 47109  47.385
23410 0 13261 0 0 0 0 0 0 0 0 5.820 0 0 0 42491 42766
403 0 o 0o o0 0 0 0 0o 108 0 0 0 0 0 511 511

0 0 58 0 0 3124 0 0 0 0 0 0 0 0 0 3182 3182
277 648 0 0 0 0 0 0 0 0 0 0 0 0 0 926 926
524 7077 0 871 0 19 933 6506 0 12632 4337 0 5178 0 77 38154  60.492
24 510 0 2 0 1 0 1 0 398 233 0 1.845 0 0 3014 3.338
30 10 0 113 0 5 932 6413 0 1266 3.660 0 22 0 77 12697 14748

0 2 0 0 o0 0 0 6 0 550 430 0 89 0 0 1086 1174
158 812 0 20 0 3 0 0 0 639 0 0 138 0 1771 2221

0 9% 0 75 0 0 0 87 0 2491 6 0 424 0 0 4060 4329
83 1136 0 14 0 2 1 0 0 1484 0 0 2143 0 0 4862 6420
38 1024 0 64 0 2 0 0 0 1391 0 0 32 0 0 2552 12515

5 243 0 24 0 0 0 0 0 601 0 0 0 0 0 872 1125
31 983 0 24 0 0 0 0 0 1044 0O 0 0 0 0 2083 6207

5 468 0 357 0 1 0 0 0 234 0 0 Pl 0 0 1005 3.068
150 803 0 179 0 5 0 0 0 2535 8 0 374 0 0 4052 5348

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
243 96 13 133 98 56 0 145 0 13 0 9 0 20 0 826 835
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BALANCO ENERGETICO NACIONAL 2023 | ano base 2022 BRAZILIAN ENERGY BALANCE 2023 | year 2022

BALANGO ENERGETICO NACIONAL - CONSOLIDADO

2010-10%tep

FONTES DE ENERGIA PRIMARIA
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= gk L 5 "% g 5 z
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PRODUCAO 106559 22771 2.104 0 1767 34683 25997  48.852 10707 253440
IMPORTACAO 17.516 11030 2895 7972 1419 0 0 0 0 40931
VARIACAO DE ESTOQUES 1185 0 141 164 1636 0 0 0 0 3.126
OFERTA TOTAL 125260 33900 5141 8136 4821 34683 25997  48.852 10707 297497
EXPORTACAO 32,651 0 0 0 0 0 0 0 0 32,651
NAO-APROVEITADA 0 -2.365 0 0 0 0 0 0 0 2.365
REINJECAO 0 -4.000 0 0 0 0 0 0 0 -4.000
OFERTA INTERNA BRUTA 92609  27.536 5141 8136  4.821 34683 25997  48.852 10707 258481
TOTAL TRANSFORMACAO 92408 10211 -1905  -8106  -4.821 -34.683 -8.945  -18.787 4331 -184197
REFINARIAS DE PETROLEO -92.408 0 0 0 0 0 0 0 1211 -93.619
PLANTAS DE GAS NATURAL 0 2.844 0 0 0 0 0 0 840 2,004
USINAS DE GASEIFICACAO 0 0 0 0 0 0 0 0 0 0
COQUERIAS 0 0 0 8106 0 0 0 0 0 8106
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 4821 0 0 0 0 -4.821
e ELETRICAS DE SERVICO 0 4818 1721 0 0 32904 14 0 -193 39,651
e RAI ELETRICAS 0 2177 184 0 0 1779 295  -4.081 2,195 1071
CARVOARIAS 0 0 0 0 0 0 -8637 0 0 -8.637
DESTILARIAS 0 0 0 0 0 0 0 -14.706 0 -14.706
OUTRAS TRANSFORMACOES 0 371 0 0 0 0 0 0 1571 1943
B A TRIBUIGAOE 0 -433 0 30 0 0 0 0 0 -463
CONSUMO FINAL 0 16887 3238 0 0 0 17052 30066 6.375 73.618
CONSUMO FINAL NAO-ENERGETICO 0 1453 0 0 0 0 0 0 0 1453
CONSUMO FINAL ENERGETICO 0 15435 3.238 0 0 0 17052 30066 6.375 72165
SETOR ENERGETICO 0 4192 5 0 0 0 0 12777 0 16973
RESIDENCIAL 0 255 0 0 0 0o 7276 0 282 7814
COMERCIAL 0 202 0 0 0 0 8 0 44 335
PUBLICO 0 60 0 0 0 0 0 0 0 60
AGROPECUARIO 0 2 0 0 0 0 2523 0 0 2.526
TRANSPORTES - TOTAL 0 1767 0 0 0 0 0 0 0 1767
RODOVIARIO 0 1767 0 0 0 0 0 0 0 1767
FERROVIARIO 0 0 0 0 0 0 0 0 0 0
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 8957  3.233 0 0 0 7164 17.289 6.049 42691
CIMENTO 0 23 52 0 0 0 0 0 207 372
FERRO-GUSA E ACO 0 87 1772 0 0 0 0 0 0 2.669
FERRO-LIGAS 0 2 0 0 0 0o @ 0 0 94
MINERAGAO E PELOTIZAGAO 0 628 368 0 0 0 0 0 0 996
m%;[ﬁ;%?:os EOUTROS DA 0 727 616 0 0 0 0 0 0 1342
QUIMICA 0 2289 125 0 0 0 49 0 93 2.556
ALIMENTOS E BEBIDAS 0 662 7 0 0 0 2267  17.248 n 20.260
TEXTIL 0 329 0 0 0 0o @ 0 0 420
PAPEL E CELULOSE 0 676 2 0 0 0 1513 2 5.581 7923
CERAMICA 0 1141 30 0 0 0 2275 0 58 3.504
OUTROS 0 1584 87 0 0 0o 84 0 9 2.554
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 201 -4 2 0 0 0 0 0 0 203

EMPRESA DE PESQUISA ENERGETICA - EPE




240

FONTES DE ENERGIA SECUNDARIA

4 2 i 2 8 4 E 8 8 28 g
5 § 423 8 % g 9 Bf 23 2 o g23z EEP E5R = g2 G
s § °% g £ & & 52 g2 E £ B8z8 32; 3¢E § &2 ¢
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5 9 5 5 < a e o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 253.440
0 7638 154 394 1908 5.136 1.581 0 1.243 3527 3.088 1 39 3.384 1.723 0 29.814  70.746
0 8 -1 -65 35 -87 -1 0 -57 -4.491 0 0 -806 -8 -175 0 -5.667 -2.541
0 7.646 144 329 1942 5050 1.570 0 1.186 -965  3.088 1 -767 3.376 1.548 0 24.148  321.645
0 -1.310 -7.966 -595 -5 0 -1.977 0 0 0 -108 0 -984 -157 -489 0 -13.591  -46.242
0 0 0 o 0 0o o 0 0 0 0 0 0 0 0 0 0 2365
0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 -4.000
0 6336 -7.823 -266 1938 5050 -407 O 1186  -965 2980 1 41750 3.219 1059 0 10557 260.038
1.800 33.065 13.119 17.831 5847 2.591 3.854 1434 6340 965 44.359 4767 14442 7939 6919 224 165493 -18.704
0 35132 14.247 16.629 4.693 5.626 3.854 0 0 0 0 0 0 6979  6.302 0 93462  -157
0 0 0 0 1094 0 0 0 0 0 0 0 0 0 881 0 1.975 -30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1738 6.340 0 0 0 0 -612 0 235 7.701 -404
0 0 0 0 0 0 0 0 0 4.744 0 0 0 0 0 0 4.744 77
-84  -1.730 -890 0 0 0 () 0 0 -3.780 38.081 0 0 0 0 0 31.597  -8.053
-6 -337 238 0 0 0 0 -304 0 0 6.278 0 0 -465 0 -n 4916 -5.795
0 0 0 0 0 0 0 0 0 0 0 4.767 0 0 0 0 4.767 -3.870
0 0 0 (9] 0 9] (9] 9] 0 (9] 0 (9] 14.442 0 0 0 14.442 -264
1.890 0 0 1202 61 -3035 O 0 0 0 0 0 0 2.036 -265 [ 1.889 -54
0 0 -69 0 -6 -23 -16 0 -10 0 -7.374  -120 <132 0 -63 0 -7.814 -8.276
1.799 39.572 4.939 17.578 7.701 7.601 3.202 1.434 7.516 0 39.964 4.648 12.628 11.164 7.797 238 167.781  241.399
0 0 0 0 0 7.601 7 0 0 0 0 0 587 98 7797 143 16.233 17.686
1.799 39.572 4.939 17.578 7.701 0 3195 1434 7516 0 39.964 4.648 12.041 11.065 0 95 151.548 223.713
0 908 631 (4] 15 0 0 184 0 0 2.308 (9] 0 3.561 0 0 7.607 24.580
0 0 0 0 6298 0 4 0 0 0 9.220 509 0 0 0 0 16.031  23.845
2 34 25 0 298 0 9] 0 0 (4] 5996 86 0 0 0 [ 6.440 6.775
1 1l 3 0 381 0 0 0 0 0 3.180 0 0 0 0 0 3.576 3.636
267 5486 79 0 8 0 0 0 0 0 1.629 8 8 0 0 0 7484 10.010
1496 32444 966 17.578 0 0 3.188 0 0 0 143 0 12.033 0 0 0 67.847 69.614
1450 31.086 0 17525 0 0 0 0 0 0 0 0 12.033 0 0 0 62.094  63.861
46 943 0 0 0 0 0 0 0 0 143 0 0 0 0 0 1132 1132
0 0 0 53 0 0 3188 0 0 0 0 0 0 0 0 0 3.241 3.241
0 415 966 0 0 0 0 0 0 0 0 0 0 0 0 0 1.380 1.380
34 689 3236 0 702 0 3 1.250 7.516 0 17.488 4.045 0 7.505 0 95 42.562  85.253
2 43 8 0 5 (9] 0 (9] 47 (9] 553 63 (4] 3.161 0 0 3.882 4.255
1 15 168 0 71 0 0 1.250 7153 0 1.613  3.372 0 39 0 95 13.776  16.445
0 0 29 0 0 (9] 1 (9] 107 0 728 568 0 168 0 0 1.601 1.695
12 247 371 0 19 0 1 0 56 0 972 0 0 508 0 0 2185 3.181
0 0 1.098 0 79 0 0 0 152 0 3.198 9 0 612 0 0 5.149 6.492
1 26 233 0 64 0 0 0 0 0 2.055 20 0 2.259 0 0 4.658 7.214
7 M 325 0 106 0 0 0 0 0 2319 0 0 86 0 0 2983 23.243
0 3 64 0 10 0 0 0 0 0 715 0 0 0 0 0 792 1.212
4 73 466 0 31 0 0 0 0 0 1.636 0 0 0 0 0 2.209 10.131
0 6 295 0 165 0 0 0 0 0 319 0 0 195 0 0 981 4.485
7 137 177 0 153 (9] 1 (9] 0 () 3.380 12 0 478 0 0 4'345 6.899
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 171 -287 13 -78 <17 -228 0 0 0 0 0 68 6 -117 13 -456 -659

MINISTERIO DE MINAS E ENERGIA - MME




BALANCO ENERGETICO NACIONAL 2023 | ano base 2022 BRAZILIAN ENERGY BALANCE 2023 | year 2022

BALANCO ENERGETICO NACIONAL - CONSOLIDADO

2015-10tep

FONTES DE ENERGIA PRIMARIA
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PRODUCAO 126127 34871 2459 0 512 30938 25075  50.400 16.743 287126
IMPORTACAO 15377 16198 5638 7625 2159 0 0 0 0 46.997
VARIACAO DE ESTOQUES 1165 0 221 56 1701 0 0 0 0 -2.590
OFERTATOTAL 140339 51069 8317 7681 971 30938 25075  50.400 16743 331533
EXPORTACAO -38.050 0 0 0 0 0 0 0 0 -38.050
NAO-APROVEITADA 0 1377 0 0 0 0 0 0 0 1377
REINJECAO 0 8722 0 0 0 0 0 0 0 8722
OFERTA INTERNA BRUTA 102288 40971 8317 7681 971 30938 25075  50.400 16743 283.384
TOTAL TRANSFORMACAO 101951 22865 -4.502 7676 971 -30938 -8.409  -21.733 0130 208174
REFINARIAS DE PETROLEO -99.972 0 0 0 0 0 0 0 3955 -103.927
PLANTAS DE GAS NATURAL 0 3.727 0 0 0 0 0 0 25 3482
USINAS DE GASEIFICACAO 0 0 0 0 0 0 0 0 0 0
COQUERIAS 0 0 0 7676 0 0 0 0 0 7676
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 971 0 0 0 0 971
CENTRAIS ELETRICAS DE SERVICO 0 13704 -4.265 0 0 20126 -66 0 2,001 -49.162
ﬁﬁ’%ﬁggbﬁgﬂ%s 0 3493 238 0 0 1812 354 5935 3913 15745
CARVOARIAS 0 0 0 0 0 0 7989 0 0 7989
DESTILARIAS 0 0 0 0 0 0 0 -15.798 0 -15.798
OUTRAS TRANSFORMACOES 1979 -1.941 0 0 0 0 0 0 494 3426
e AAGE IBUICAC E 0 -464 7 5 0 0 0 0 0 476
CONSUMO FINAL 0 17416 3.855 0 0 0 16666  28.667 7613 74.217
CONSUMO FINAL NAO-ENERGETICO 0 685 0 0 0 0 0 0 0 685
CONSUMO FINAL ENERGETICO 0 16731 3.855 0 0 0 16666 28667 7613 73.532
SETOR ENERGETICO 0 5.325 0 0 0 0 0 1355 0 18.480
RESIDENCIAL 0 312 0 0 0 0 6334 0 493 7138
COMERCIAL 0 14 0 0 0 0 o4 0 93 301
PUBLICO 0 43 0 0 0 0 0 0 0 43
AGROPECUARIO 0 0 0 0 0 0 2814 0 0 2.814
TRANSPORTES - TOTAL 0 1553 0 0 0 0 0 0 0 1.553
RODOVIARIO 0 1553 0 0 0 0 0 0 0 1553
FERROVIARIO 0 0 0 0 0 0 0 0 0 0
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 9384 3.855 0 0 0 7424 15512 7027 43.203
CIMENTO 0 12 70 0 0 0 70 0 330 482
FERRO-GUSA E ACO 0 1223 2124 0 0 0 0 0 0 3.348
FERRO-LIGAS 0 6 0 0 0 0 59 0 0 65
MINERACAO E PELOTIZACAO 0 657 217 0 0 0 0 0 0 1075
N TR RO 05 E OUTROS DA 0 593 689 0 0 0 0 0 0 1.282
QuIMICA 0 222  n2 0 0 0o 48 0 85 2.527
ALIMENTOS E BEBIDAS 0 834 65 0 0 0 2171 15485 10 18.565
TEXTIL 0 215 0 0 0 0 e 0 0 277
PAPEL E CELULOSE 0 805 86 0 0 0 1833 27 6.529 9.279
CERAMICA 0 1324 62 0 0 0 2312 0 59 3.757
OUTROS 0 1494 168 0 0 0 8n 0 1 2.547
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 337 226 47 0 0 0 0 0 0 516

EMPRESA DE PESQUISA ENERGETICA - EPE
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FONTES DE ENERGIA SECUNDARIA
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 287126
0 5.885 339 2260 1950 6.172 1129 0 1.584 2729 2979 0 432 2.350 1.160 0 28969  75.966
8 313 -28 -3 -2 66 26 0 44 155 0 0 899 -22 34 0 1.491 -1.099
8 6199 312 2.257 1948 6.238 1.155 0 1.627 2.885 2979 0 1.331 2.327 1.194 0 30.460 361.992
0 -651 -7.722 -474 -17 0 -2.440 0 0 0 -19 0 -1.108 -385 -627 0 -13.443  -51.493
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.377
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -8.722
8 5.548 -7410 1.783 1931 6.238 -1.285 0 1.627 2.885 2.960 0 223 1.942 567 0 17.017  300.400
2.978 38.889 10.877 21.518 6.367 561 4.656 1.389 6.265 -2.885 50.452 4.258 15.705 9.475 6.168 229 176.900 -31.274
0 42.248 14.188 19.864 4.582 3.545 4.656 0 0 0 0 0 0 9.127 5.134 0 103.345 -582
0 0 0 732 1.621 0 0 0 0 0 0 0 0 0 921 0 3.273 -208
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.635 6.265 0 0 0 0 -802 0 237 7.334 -341
0 0 0 0 0 0 0 0 0 955 0 0 0 0 0 0 955 -15
-133  -1.889 -3.055 0 0 0 0 0 0 -3.840 41.703 0 0 -75 0 0 32712 -16.450
-7 -905  -256 0 0 0 0 -245 0 0 8.748 0 0 -622 0 -8 6.704 -9.041
0 0 0 0 0 0 0 0 0 0 0 4.258 0 0 0 4.258 -3.731
0 0 0 0 0 0 0 0 0 0 0 0 15.705 0 0 0 15.705 -93
3.118 -566 0 922 165 -2.985 0 0 0 0 0 0 0 1.846 113 0 2613 -813
0 0 0 0 0 0 0 0 -6 0 -7.817  -63 -54 -113 0 0 -8.053 -8.530
2985 44.427 3.494 23306 8.258 6.802 3.615 1.336 7.886 0 45.594 4.195 15.927 11.219 6.731 229 186.004 260.221
0 0 0 0 0 6.802 3 0 0 0 0 0 490 267 6.731 134 14.425 15.110
2985 44.427 3.494 23.306 8.258 0 3613 1336 7.886 0 45.594 4.195 15437 10.952 0 95 171.578  245.110
0 824 242 0 29 0 0 188 0 0 3.200 0 0 3.956 0 0 8.439 26.919
0 0 0 0 6.541 0 3 0 0 0 11.283 474 0 0 0 0 18.301 25.438
0 4 27 0 396 0 0 0 0 0 7.864 88 0 0 0 0 8.380 8.681
0 2 9 0 257 0 0 0 0 0 3.736 0 0 0 0 0 4.005 4.048
414 5.884 14 0 2 0 0 0 0 0 2.304 8 13 0 0 0 8.638 11.452
2498 36.673 964 23306 0 0 3.609 0 0 0 177 0 15.424 0 0 0 82.650  84.203
2434 35.427 0 23257 0 0 0 0 0 0 0 0 15.424 0 0 0 76.542  78.095
63 903 0 0 0 0 0 0 0 0 177 0 0 0 0 0 1.143 1.143
0 0 0 49 0 0 3.609 0 0 0 0 0 0 0 0 0 3.658 3.658
0 344 964 0 0 0 0 0 0 0 0 0 0 0 0 0 1.307 1.307
73 1.039 2.239 0 1.033 0 1 1148  7.886 0 17.031 3.625 0 6.996 0 95 41.166 84.369
4 56 9 0 17 0 0 0 70 0 612 109 0 3.077 0 0 3.952 4.434
2 27 2 0 25 0 0 1148 7441 0 1.609 2.988 0 40 0 95 13.377 16.725
0 5 8 0 22 0 0 0 70 0 587 487 0 114 0 0 1.295 1.359
26 367 166 0 22 0 1 0 60 0 1.096 0 0 533 0 0 2.270 3.345
1 9 1.238 0 35 0 0 0 245 0 2.316 n 0 510 0 0 4.364 5.646
1 17 207 0 215 0 0 0 0 0 1.940 18 0 1.950 0 0 4.348 6.875
16 222 119 0 228 0 0 0 0 0 2.243 0 0 82 0 0 2.910 21.475
0 2 19 0 37 0 0 0 0 0 560 0 0 0 0 0 618 895
11 161 341 0 72 0 0 0 0 0 1.865 0 0 0 0 0 2.450 11.729
2 22 59 0 173 0 0 0 0 0 339 0 0 262 0 0 856 4.614
11 151 71 0 188 0 0 0 0 0 3.864 12 0 427 0 0 4.724 7.271
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 -10 27 5 -40 3 244 -53 0 0 0 0 53 -85 -4 0 140 -376
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BALANCO ENERGETICO NACIONAL 2023 | ano base 2022 BRAZILIAN ENERGY BALANCE 2023 | year 2022

BALANCO ENERGETICO NACIONAL - CONSOLIDADO

2020-10° tep

FONTES DE ENERGIA PRIMARIA
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PRODUGAO 152,635 46.299  2.085 0 206 34089 26457 55597 25171 342.538
IMPORTAGAO 8.684 8458 3897 6815 4699 0 0 0 0 32.553
VARIAGAO DE ESTOQUES 765 0 72 59 858 0 0 0 0 39
OFERTA TOTAL 162085 54757 6055  6.874 4047 34089 26457 55597 25171 375.131
EXPORTACAO -70.885 0 0 0 0 0 0 0 0 -70.885
NAO-APROVEITADA 0 1.224 0 0 0 0 0 0 0 1224
REINJECAO 0 -19.708 0 0 0 0 0 0 0 -19.708
OFERTA INTERNA BRUTA 91.200 33.824 6055  6.874 4047 34089 26457 55597 25171 283.313
TOTAL TRANSFORMACAQ 91051 -18769  -2.819  -6.863 -4.047 -34.089 -8.734  -23.482 15898 -205.751
REFINARIAS DE PETROLEQ -89.531 0 0 0 0 0 0 0 -5.966 -95.497
PLANTAS DE GAS NATURAL 0 3.764 0 0 0 0 0 0 974 2.790
USINAS DE GASEIFICACAO 0 0 0 0 0 0 0 0 0 0
COQUERIAS 0 0 0 -6.863 0 0 0 0 0 -6.863
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 4047 0 0 0 0 -4.047
ESELRC%S ELETRICAS DE SERVICO 0 7813 -2.608 0 0 32563 -66 0 5.672 -48.722
gﬁ’:{m‘gébﬁgﬁés 0 4539 210 0 0 1526 -388  -6.565 4913 18141
CARVOARIAS 0 0 0 0 0 0 -8.280 0 0 -8.280
DESTILARIAS 0 0 0 0 0 0 0 -16.917 0 -16.917
OUTRAS TRANSFORMACOES -1.520 -2.653 0 0 0 0 0 322 -4.495
A TBUICAOE 0 -408 7 1 0 0 0 0 0 -426
CONSUMO FINAL 0 14619 3.217 0 0 0 17723 32116 9.273 76.948
CONSUMO FINAL NAO-ENERGETICO 0 216 0 0 0 0 0 0 0 216
CONSUMO FINAL ENERGETICO 0 14403 3217 0 0 0 17723 32116 9273 76.731
SETOR ENERGETICO 0 4.986 0 0 0 0 0 14.038 0 19.024
RESIDENCIAL 0 444 0 0 0 0 7208 0 698 8.351
COMERCIAL 0 20 0 0 0 0 79 0 145 314
PUBLICO 0 21 0 0 0 0 0 0 0 21
AGROPECUARIO 0 0 0 0 0 0 3198 0 0 3198
TRANSPORTES - TOTAL 0 1,659 0 0 0 0 0 0 0 1.659
RODOVIARIO 0 1.659 0 0 0 0 0 0 0 1.659
FERROVIARIO 0 0 0 0 0 0 0 0 0 0
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 7202 3217 0 0 0 7239 18078 8.430 44165
CIMENTO 0 4 14 0 0 0 65 0 665 747
FERRO-GUSA E ACO 0 1040 2.095 0 0 0 0 0 0 3.235
FERRO-LIGAS 0 2 0 0 0 0 73 0 0 76
MINERAGAO E PELOTIZACAO 0 224 137 0 0 0 0 0 0 361
m%;FLmRGOI:OS EOUTROS DA 0 312 705 0 0 0 0 0 0 1.017
QUIMICA 0 1.820 105 0 0 0 46 0 80 2.051
ALIMENTOS E BEBIDAS 0 809 2 0 0 0 2359  18.044 1 21.245
TEXTIL 0 175 0 0 0 0 53 0 0 228
PAPEL E CELULOSE 0 900 93 0 0 0 1975 33 7.602 10.603
CERAMICA 0 1117 45 0 0 0 1854 0 49 3.065
OUTROS 0 699 1 0 0 0 812 0 24 1.536
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES -149 28 12 0 0 0 0 0 0 -189

EMPRESA DE PESQUISA ENERGETICA - EPE
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FONTES DE ENERGIA SECUNDARIA
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 342.538
0 10171 37 3.805 2.235 2.932 269 0 937 2.594 2.160 0 51 2.057 1.236 0 28943  61.496
-14 40 -65 63 15 -52 31 0 90 -2.914 0 0 -113 -51 -18 0 -2.989 -2.950
-14  10.212  -28 3.868 2.249 2.880 299 0 1.027 -320  2.160 0 398 2.006 1.217 0 25954  401.085
0 -806 -13.884 -1.824 0 -59  -1.135 0 0 0 -34 0 -1.063 -567 -382 0 -19.754  -90.639
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.224
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -19.708
-14 9.406 -13.912 2.043 2.249 2.821 -836 0 1.027 -320 2126 0 -664 1.440 836 0 6.201 289.514
4975 33.713 16.264 18.131 6.057 1.863 2.744 1.211 5.873 320 54.074 4.413  16.875 7.604 6.039 211 180.368 -25.383
0 35.798 16.763 16.715 4.496 4.766 2.744 0 0 0 0 0 0 7.795 5.275 0 94.352 -1.145
0 0 0 116 1464 0 0 0 0 0 0 0 0 0 959 0 2.538 -252
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.537 5.873 0 0 0 0 -943 0 219 6.687 -176
0 0 0 0 0 0 0 0 0 3.983 0 0 0 0 0 0 3.983 -65
-112 -952 -291 0 0 0 0 0 0 -3.662 44.273 0 0 -72 0 0 39.184 -9.538
-7 -569 -208 0 0 0 0 -326 0 0 9.801 0 0 -571 0 -8 8.112 -10.028
0 0 0 0 0 0 0 0 0 0 0 4.413 0 0 0 0 4.413 -3.867
0 0 0 0 0 0 0 0 0 0 0 0 16.875 0 0 0 16.875 -42
5.094 -565 0 1301 97 -2904 0 0 0 0 0 0 0 1.395 -195 0 4.224 =271
0 0 0 0 0 0 0 0 -41 0 -9.097 -65 -52 0 0 0 -9.255 -9.681
4.974 42.950 2.385 20.166 8.357 4.609 1.899 1.236 6.859 0 47102 4.348 16.080 8.792 6.868 211 176.837  253.785
0 0 0 0 0  4.609 2 0 0 0 0 0 734 0 6.868 133 12.347 12.563
4.974 42950 2.385 20.166 8.357 0 1.897 1.236  6.859 0 47102 4.348 15.346 8.792 0 78 164.490 241.222
0 502 m 0 0 0 0 175 0 0 3.296 0 0 3.210 0 0 7.293 26.317
0 0 0 0 6740 0 2 0 0 0 12.801 405 0 0 0 0 19.948  28.298
3 28 10 0 339 0 0 0 0 0 7.292 74 0 0 0 0 7.747 8.061
1 4 7 0 260 0 0 0 0 0 3.683 0 0 0 0 0 3.955 3.976
735  6.230 10 0 23 0 0 0 0 0 2.797 9 9 0 0 0 9.815 13.012
4118 35200 827 20.166 0 0 1.895 0 0 0 173 0 15.337 0 0 0 77716 79.375
4.007 33.946 0 20136 0 0 0 0 0 0 0 0 15.337 0 0 0 73.427 75.086
11 940 0 0 0 0 0 0 0 0 173 0 0 0 0 0 1.225 1.225
0 0 0 30 0 0 1.895 0 0 0 0 0 0 0 0 0 1.924 1.924
0 314 827 0 0 0 0 0 0 0 0 0 0 0 0 0 1.140 1.140
116 985  1.420 0 995 0 1 1.061 6.859 0 17.060 3.859 0 5.582 0 78 38.017 82.182
7 58 8 0 15 0 0 0 29 0 582 101 0 2.522 0 0 3.321 4.068
3 26 4 0 26 0 0 1.061  6.450 0 1.457 2.874 0 35 0 78 12.014 15.249
1 7 38 0 22 0 0 0 82 0 884 846 0 72 0 0 1.952 2.028
40 339 116 0 31 0 1 0 30 0 1.017 0 0 207 0 1.780 2141
1 12 812 0 34 0 0 0 267 0 2.209 10 0 471 0 0 3.817 4.834
2 16 71 0 186 0 0 0 0 0 1.785 17 0 1.707 0 0 3.783 5.835
25 210 61 0 248 0 0 0 0 0 2.515 0 0 84 0 0 3.144 24.389
0 1 5 0 31 0 0 0 0 0 485 0 0 0 0 0 522 749
24 206 221 0 70 0 0 0 0 0 2.027 0 0 0 0 0 2.548 13.150
2 16 42 0 166 0 0 0 0 0 287 0 0 140 0 0 652 3.717
11 94 44 0 165 0 0 0 0 0 3.814 12 0 344 0 0 4.484 6.020
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 -169 33 -9 51 -75 -9 25 0 0 0 0 -79 -252 -6 0 -476 -665
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BALANGO ENERGETICO NACIONAL - CONSOLIDADO

2021 - 10 tep

FONTES DE ENERGIA PRIMARIA
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£ : ¢ 2 2z 8% 8§ 33 g2 =0
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PRODUCAO 150386 48.462  2.640 0 343 31202 27407  49.425 28437 338302
IMPORTACAO 7.247 14833 5372 7893 4723 0 0 0 0 40.069
VARIACAO DE ESTOQUES 308 176 42 59 787 0 0 0 0 -818
OFERTA TOTAL 157325 63471 8054 7953 4279 31202 27407 49425 28437 377553
EXPORTACAO -64.722 0 0 0 0 0 0 0 0 -64.722
NAO-APROVEITADA 0 1221 0 0 0 0 0 0 0 1221
REINJECAO 0 22025 0 0 0 0 0 0 0 -22.025
OFERTA INTERNA BRUTA 92602 40225 8054 7953 4279 31202 27407  49.425 28437 289.584
TOTAL TRANSFORMACAO 92.549 23366 -4416 7941  -4.279 -31202 9119 21147 -18557  -212.577
REFINARIAS DE PETROLEO -91.825 0 0 0 0 0 0 0 4539 -96.365
PLANTAS DE GAS NATURAL 0 -3.480 0 0 0 0 0 0 889 2,501
USINAS DE GASEIFICACAO 0 0 0 0 0 0 0 0 0 0
COQUERIAS 0 0 0 7941 0 0 0 0 0 7941
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 4279 0 0 0 0 4279
CENTRAIS ELETRICAS DE SERVICO 0 43252 -4200 0 0 29826 -56 0 7132 -54.466
PUBLICO
o s 0 4277 216 0 0 1376 371 5780 5,683 -17.703
CARVOARIAS 0 0 0 0 0 0 -8691 0 0 -8.691
DESTILARIAS 0 0 0 0 0 0 0 -15.367 158 -15.525
OUTRAS TRANSFORMACOES 723 2.358 0 0 0 0 0 0 -1.934 -5.015
B A IBUICAO E 0 242 7 n 0 0 0 0 ) -260
CONSUMO FINAL 0 16672 3.630 0 0 0 18288 28279 9.879 76.748
CONSUMO FINAL NAO-ENERGETICO 0 753 0 0 0 0 0 0 0 753
CONSUMO FINAL ENERGETICO 0 15919 3.630 0 0 0 18288 28279 9.879 75.995
SETOR ENERGETICO 0 4.718 0 0 0 0 0 12.875 0 17.593
RESIDENCIAL 0 456 0 0 0 0 74M 0 747 8.643
COMERCIAL 0 116 0 0 0 0 8 0 157 356
PUBLICO 0 2 0 0 0 0 0 0 0 2
AGROPECUARIO 0 0 0 0 0 0 3158 0 0 3.158
TRANSPORTES - TOTAL 0 1.908 0 0 0 0 0 0 0 1908
RODOVIARIO 0 1908 0 0 0 0 0 0 0 1908
FERROVIARIO 0 0 0 0 0 0 0 0 0 0
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 8701 3630 0 0 0 7607 15404 8.975 44317
CIMENTO 0 6 51 0 0 0 68 0 749 874
FERRO-GUSA E ACO 0 1291 2412 0 0 0 0 0 0 3.703
FERRO-LIGAS 0 3 0 0 0 0 76 0 0 79
MINERACAO E PELOTIZACAO 0 262 146 0 0 0 0 0 0 408
NAQ FERROSOS EOUTROS DA 0 566 716 0 0 0 0 0 0 1282
QuiMICA 0 1997 131 0 0 0 9 0 85 2.261
ALIMENTOS E BEBIDAS 0 885 2 0 0 0 2448 15368 n 18.735
TEXTIL 0 180 0 0 0 0 e 0 0 242
PAPEL E CELULOSE 0 1042 97 0 0 0 2031 36 8.050 11.254
CERAMICA 0 1393 51 0 0 0 1977 0 55 3475
OUTROS 0 1078 3 0 0 0 895 0 26 2,003
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 54 56 0 0 0 0 0 0 0 1
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FONTES DE ENERGIA SECUNDARIA
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 338.302
0 12.242 595 2121 2454 6.052 307 0 1.153 3129  1.991 0 231 2.898 171 0 34.885 74.953
-14 -7 -442 -201 -64 108 -54 0 -214 -3.507 0 0 755 -25 -8 0 -3.673 -4.491
-14 12.235 153 1921 2391 6.160 254 0 939 -378 1.991 0 986 2.873 1.703 0 31.211 408.764
0 -501 -12.238 -1.382 0 -231  -1.089 0 0 0 -4 0 -967 -841 -385 0 -17.637  -82.359
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.221
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -22.025
-14  11.734 -12.084 539 2.391 5929 -835 0 939 -378  1.987 0 19 2.032 1.317 0 13.574  303.158
5.211 34.559 14.554 21.636 5.872 -230 3.353 1.434 6.946 378 56.425 4.632 15.525 7.186 5.393 249 183.123  -29.454
0 36.339 16.479 19.603 4.422 3.558 3.353 0 0 0 0 0 0 7.521 4.706 0 95.982 -383
0 0 0 116 1.322 0 0 0 0 0 0 0 0 0 920 0 2.357 -234
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.818  6.946 0 0 0 0 -1.289 0 259 7.733 -208
0 0 0 0 0 0 0 0 0 4.211 0 0 0 0 0 0 4.211 -68
-141 -1.224 -1.694 0 0 0 0 0 0 -3.832 46.624 0 0 -75 0 0 39.658 -14.808
-6 -557 -230 0 0 0 0 -384 0 0 9.801 0 0 -551 0 -10 8.063 -9.640
0 0 0 0 0 0 0 0 0 0 0 4.632 0 0 0 0 4.632 -4.059
0 0 0 0 0 0 0 0 0 0 0 0 15.525 0 0 0 15.525 0
5.359 0 0 1.918 128 -3.788 0 0 0 0 0 0 0 1.579 -233 0 4.963 -53
0 0 0 0 0 0 0 0 -41 0 -9.148 -68 -58 0 0 0 -9.316 -9.576
5.239 46.300 2.470 22137 8.298 5.550 2.520 1453 7.843 0 49.264 4.564  15.550 8.995 6.620 249 187.051 263.799
0 0 0 0 0 5.550 2 0 0 0 0 0 701 0 6.620 158 13.032 13.785
5.239 46.300 2.470 22.137 8.298 0 2.518 1453 7.843 0 49.264 4.564 14.848 8.995 0 91 174.019 250.014
0 510 135 0 0 0 0 207 0 0 3.342 0 0 3.076 0 0 7.270 24.863
0 0 0 0 6.522 0 2 0 0 0 12,997 413 0 0 0 0 19.933 28.577
4 34 16 0 404 0 0 0 0 0 7.769 77 0 0 0 0 8.303 8.659
1 5 8 0 260 0 0 0 0 0 3.673 0 0 0 0 0 3.947 3.968
722 6.264 9 0 26 0 0 0 0 0 2.947 9 9 0 0 0 9.985 13.143
4391 38430 795 22137 0 0 2.516 0 0 0 172 0 14.840 0 0 0 83.279 85.187
4.283  37.160 0 22.100 0 0 0 0 0 0 0 0 14.840 0 0 0 78.383 80.291
108 934 0 0 0 0 0 0 0 0 172 0 0 0 0 0 1.213 1.213
0 0 0 36 0 0 2.516 0 0 0 0 0 0 0 0 0 2.552 2.552
0 336 795 0 0 0 0 0 0 0 0 0 0 0 0 0 1.130 1130
122 1.057 1.508 0 1.087 0 1 1.246  7.843 0 18.364 4.065 0 5.919 0 91 41.301 85.618
3 28 7 0 14 0 0 0 4 0 627 106 0 2.688 0 0 3.478 4.352
4 35 3 0 29 0 0 1.246  7.400 0 1.650 3.013 0 41 0 91 13.513 17.216
1 8 42 0 25 0 0 0 85 0 871 904 0 66 0 0 2.003 2.082
45 394 92 0 33 0 1 0 33 0 1.094 0 0 196 0 1.889 2.297
1 13 902 0 41 0 0 0 321 0 2.376 1 0 a4 0 0 4.105 5.387
2 19 68 0 217 0 0 0 0 0 1.983 18 0 1.926 0 0 4.233 6.494
24 207 47 0 259 0 0 0 0 0 2.480 0 0 86 0 0 3.104 21.839
0 1 4 0 38 0 0 0 0 0 569 0 0 0 0 0 612 854
27 232 268 0 65 0 0 0 0 0 2.104 0 0 0 0 0 2.695 13.949
2 19 36 0 161 0 0 0 0 0 321 0 0 95 0 0 635 4.110
12 101 38 0 204 0 0 0 0 0 4.290 13 0 379 0 0 5.037 7.039
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
42 6 0 -39 36 -149 2 19 0 0 0 0 63 -223 -89 0 -331 -330
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BALANCO ENERGETICO NACIONAL - CONSOLIDADO

2022-10 tep

FONTES DE ENERGIA PRIMARIA
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PRODUGAO 156398 49971 2311 0 516 36732 27283 47.740 33.597 354,548
IMPORTAGAO 12724 7722 3257 7405 3160 0 0 0 0 34.267
VARIAGAO DE ESTOQUES -470 0 55 56 535 0 0 0 0 175
OFERTA TOTAL 168.651 57692 5624 7460 4210 36732 27.283  47.740 33.597 388.991
EXPORTACAO -69.580 0 0 0 0 0 0 0 0 -69.580
NAO-APROVEITADA 0 -1.253 0 0 0 0 0 0 0 -1.253
REINJECAO 0 24725 0 0 0 0 0 0 0 24725
OFERTA INTERNA BRUTA 99.072 31714 5624 7460 4210 36732 27.283  47.740 33.597 293.433
TOTAL TRANSFORMACAQ 98.819  -14.848  -2035 7450  -4.210 -36.732 -8.843  -19.722 22829 215488
REFINARIAS DE PETROLEQ -97.457 0 0 0 0 0 0 0 5.692 -103.149
PLANTAS DE GAS NATURAL 0 3714 0 0 0 0 0 0 1.001 2713
USINAS DE GASEIFICACAO 0 0 0 0 0 0 0 0 0 0
COQUERIAS 0 0 0 7.450 0 0 0 0 0 7,450
CICLO DO COMBUSTIVEL NUCLEAR 0 0 0 0 4210 0 0 0 0 -4.210
ES';LRC%'S ELETRICAS DE SERVICO 0 5148 -1.830 0 0 34972 -103 0 -8.399 -50.452
N TS 0 4258 205 0 0 1760 337 5430 -6.527 -18.515
CARVOARIAS 0 0 0 0 0 0 -8.403 0 0 -8.403
DESTILARIAS 0 0 0 0 0 0 0 -14.292 2,636 -16.929
OUTRAS TRANSFORMACOES -1.362 1729 0 0 0 0 0 0 576 3.667
B A BUICAOE 0 178 7 1 0 0 0 0 0 -196
CONSUMO FINAL 0 17077 3.578 0 0 0 18440  28.018 10.769 77.882
CONSUMO FINAL NAO-ENERGETICO 0 975 0 0 0 0 0 0 0 975
CONSUMO FINAL ENERGETICO 0 16103 3.578 0 0 0 18440 28018 10.769 76.907
SETOR ENERGETICO 0 4.345 0 0 0 0 0 12.084 0 16.429
RESIDENCIAL 0 466 0 0 0 0 7510 0 800 8.776
COMERCIAL 0 143 0 0 0 0 82 0 171 396
PUBLICO 0 2 0 0 0 0 0 0 0 22
AGROPECUARIO 0 0 0 0 0 0 318 0 0 3118
TRANSPORTES - TOTAL 0 1.991 0 0 0 0 0 0 0 1.991
RODOVIARIO 0 1.991 0 0 0 0 0 0 0 1.991
FERROVIARIO 0 0 0 0 0 0 0 0 0 0
AEREO 0 0 0 0 0 0 0 0 0 0
HIDROVIARIO 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 9135 3578 0 0 0 7730 15934 9.797 46.174
CIMENTO 0 3 132 0 0 0 66 0 787 9288
FERRO-GUSA E ACO 0 1373 2.263 0 0 0 0 0 0 3.635
FERRO-LIGAS 0 3 0 0 0 0 74 0 0 77
MINERACAO E PELOTIZACAO 0 272 135 0 0 0 0 0 0 407
m?{fﬂgﬁos EOUTROS DA 0 492 679 0 0 0 0 0 0 171
QUIMICA 0 1.978 139 0 0 0 49 0 85 2.251
ALIMENTOS E BEBIDAS 0 883 34 0 0 0 2542 15895 12 19.366
TEXTIL 0 168 0 0 0 0 59 0 0 226
PAPEL E CELULOSE 0 1.037 100 0 0 0 2132 39 8.832 12141
CERAMICA 0 1.313 55 0 0 0 1925 0 53 3.346
OUTROS 0 1615 40 0 0 0 882 0 29 2.566
CONSUMO NAO-IDENTIFICADO 0 0 0 0 0 0 0 0 0 0
AJUSTES 252 389 5 1 0 0 0 0 0 132
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FONTES DE ENERGIA SECUNDARIA
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354.548
0 12,198 202 3.193 2.144 6.451 1.064 0 1.082 2.781 1.538 0 53 2941 1.533 0 35.180 69.447
-14 -507 -567 -568 -38 -52 -148 0 -180 -3.130 0 0 176 28 -61 0 -5.061 -4.885
-14 11.691 -365 2.624 2.106 6.399 916 0 902 -349 1.538 0 229 2.969 1473 0 30.119 419.110
0 -547 -14.592 -420 0 -379 -1.772 0 0 0 -428 0 -1.235 -820 -282 0 -20.478 -90.058
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.253
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -24.725
-14 11.144 -14.957 2.204 2.106 6.020 -857 0 902 -349 1.110 0 -1.006 2.148 1.190 0 9.641 303.074
4.871 37132 17.450 22.078 6.126 982 3997 1356 6.516 349 58.237 4.479 16.885 6.557 6.227 237 193.478 -22.010
0 38.609 17.724 20.326 4.702 4.466 3.997 0 0 0 0 0 0 7.660 5.379 0 102.863 -286
0 0 0 0 1.304 0 0 0 0 0 0 0 0 0 1.034 0 2.338 -375
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.705 6.516 0 0 0 0 -1.209 0 245 7.257 -194
0 0 0 0 0 0 0 0 0 4.143 0 0 0 0 0 0 4143 -67
-81 -779 -9 0 0 0 0 0 0 -3.794 47434 0 0 0 0 0 42.770 -7.681
-6 -569 -192 0 0 0 0 -350 0 0 10.803 0 0 -584 0 -8 9.095 -9.420
0 0 0 0 0 0 0 0 0 0 0 4.479 0 0 0 0 4.479 -3.924
0 0 0 0 0 0 0 0 0 0 0 0 16.885 0 0 0 16.885 -44
4957 -130 -73 1752 119 -3.483 0 0 0 0 0 0 0 690 -185 0 3.648 -18
0 0 0 0 0 0 0 0 -41 0 -8.944 -66 -64 0 0 0 -9.115 -9.311
4903 48.188 2.431 24.227 8.211 6.959 3.134 1.357 7.372 0 50.403 4.413 15.814 8.580 7.208 235 193.436 271.317
0 0 0 0 0 6.959 2 0 0 0 0 0 649 0 7.208 150 14.968 15.942
4903 48.188 2.431 24.227 8.211 0 3.132 1.357 7372 0 50.403 4.413 15.165 8.580 0 86 178.468 255.375
0 582 116 0 0 0 0 172 0 0 3.079 0 0 3.118 0 0 7.067 23.496
0 0 0 0 6.407 0 4 0 0 0 13.381 395 0 0 0 0 20.187 28.963
4 43 12 0 446 0 0 0 0 0 8.351 77 0 0 0 0 8.934 9.330
0 4 7 0 262 0 0 0 0 0 3.833 0 0 0 0 0 4.106 4128
671 6.463 8 0 27 0 0 0 0 0 2.777 9 10 0 0 0 9.963 13.082
4104 39909 743 24.227 0 0 3.127 0 0 0 170 0 15.155 0 0 0 87.435 89.426
4,005 38.595 0 24192 0 0 0 0 0 0 0 0 15.155 0 0 0 81.948 83.940
99 954 0 0 0 0 0 0 0 0 170 0 0 0 0 0 1.224 1.224
0 0 0 35 0 0 3127 0 0 0 0 0 0 0 0 0 3.161 3.161
0 359 743 0 0 0 0 0 0 0 0 0 0 0 0 0 1.101 1.101
123 1.188 1.544 0 1.070 0 1 1.185 7.372 0 18.812 3.932 0 5.462 0 86 40.775 86.949
4 39 1 0 10 0 0 0 20 0 610 103 0 2.431 0 0 3.229 4.217
3 34 n 0 28 0 0 1.185 6.950 0 1.559 2.895 0 38 0 86 12.789 16.425
1 1 43 0 27 0 0 0 80 0 884 893 0 62 0 0 2.001 2.078
44 424 133 0 33 0 1 0 30 0 1.012 0 0 182 0 0 1.858 2.265
1 14 843 0 45 0 0 0 292 0 2.336 10 0 396 0 0 3.938 5.109
2 21 61 0 199 0 0 0 0 0 2.024 18 0 1.807 0 0 4131 6.382
24 236 57 0 249 0 0 0 0 0 2.501 0 0 86 0 0 3.153 22.519
0 0 3 0 29 0 0 0 0 0 536 0 0 0 0 0 568 794
30 292 312 0 69 0 0 0 0 0 2.240 0 0 0 0 0 2.944 15.085
2 18 33 0 167 0 0 0 0 0 313 0 0 86 0 0 618 3.965
10 100 39 0 213 0 0 0 0 0 4.798 13 0 373 0 0 5.546 8.112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
47 -88 -62 -55 -20 -43 -7 2 -5 0 0 0 0 -126 -210 -2 -568 -436
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Annex IX. Consolidated Energy Balances - 1970,
1980, 1990, 2000, 2010, 2015 e 2020 a 2022

BRAZILIAN ENERGY BALANCE - CONSOLIDATED

1970 - 10° toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 8.161 1.255 611 504 0 3.423 31.852 3.601 223 49.629
IMPORTS 17.845 0 0 1.454 0 0 0 0 0 19.299
STOCK VARIATIONS -277 0 -28 -151 0 0 0 0 0 -456
TOTAL SUPPLY 25.728 1.255 583 1.806 0 3.423 31.852 3.601 223 68.471
EXPORTS -65 0 0 0 0 0 0 0 0 -65
NON-UTILIZED 0 -869 0 0 0 0 0 0 0 -869
REINJECTION 0 -216 0 0 0 0 0 0 0 -216
GROSS DOMESTIC SUPPLY 25.663 170 583 1.806 0 3.423  31.852 3.601 223 67.321
TOTAL TRANSFORMATION -25.536 -106 -495 -1.758 0 -3.423 -3.507 -452 -81 -35.358
OIL REFINERIES -25.536 0 0 0 0 0 0 0 0 -25.536
NATURAL GAS PLANTS 0 -106 0 0 0 0 0 0 0 -106
GASIFICATION PLANTS 0 0 0 -170 0 0 0 0 0 -170
COKE PLANTS 0 0 0 -1.588 0 0 0 0 0 -1.588
NUCLEAR CYCLE 0 0 0 0 0 0 0 0 0 0
PUBLIC SERVICE POWER PLANTS 0 0 -485 0 0 -3.304 0 0 0 -3.789
SELF-PRODUCERS POWER PLANTS 0 0 -10 0 0 -119 -13 -89 -81 313
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -3.494 0 0 -3.494
DISTILLERIES 0 0 0 0 0 0 0 -363 0 -363
OTHER TRANSFORMATIONS 0 0 0 0 0 0 0 0 0 0
%SBE\SGLN DISTRIBUTION AND 128 0 0 49 0 0 0 0 0 176
FINAL CONSUMPTION 0 70 88 0 0 0 28.345 3.149 142 31.794
NON-ENERGY FINAL CONSUMPTION 0 3 0 0 0 0 0 (9] 0 3
ENERGY FINAL CONSUMPTION 0 68 88 0 0 0 28.345 3.149 142 31.792
ENERGY SECTOR 0 65 0 0 0 0 0 89 0 154
RESIDENTIAL 0 0 0 0 0 0 19.070 0 0 19.070
COMMERCIAL 0 0 0 0 0 0 191 0 0 191
PUBLIC 0 0 0 0 0 0 15 0 0 15
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 4.901 0 0 4.901
TRANSPORTATION - TOTAL 0 0 16 0 0 0 43 0 0 59
HIGHWAYS 0 0 0 0 0 0 0 0 0 0
RAILROADS 0 0 16 0 0 0 33 0 0 49
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 10 0 0 10
INDUSTRIAL - TOTAL 0 3 72 0 0 0 4.124 3.060 142 7.400
CEMENT 0 0 0 0 0 0 0 9] 0 0
PIG-IRON AND STEEL 0 0 1 0 0 0 0 0 0 1
IRON-ALLOYS 0 0 0 0 0 0 0 0 0 0
MINING AND PELLETIZATION 0 0 0 0 0 0 0 0 0 0
'\NA%II:IA»EERROUS AND OTHER 0 0 0 0 0 0 0 0 0 0
CHEMICAL 0 3 0 0 0 0 123 0 0 126
FOOD AND BEVERAGES 0 0 0 0 0 0 1.812 3.060 0 4.872
TEXTILES 0 0 0 0 0 0 255 0 0 255
PAPER AND PULP 0 0 71 0 0 0 218 0 142 431
CERAMICS 0 0 0 0 0 0 1175 0 0 1175
OTHERS 0 0 0 0 0 0 541 0 0 541
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 0 7 0 0 0 0 0 0 0 7

EMPRESA DE PESQUISA ENERGETICA - EPE




250

SECONDARY SOURCES OF ENERGY
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49.629
20.242

0
943
-347
596
-920
-106
0
-430
31.500
24.942

0
369
-54
315

72

415

78
27

-803
69.067

0

15
15

-25

-55

15
15
0

-98

-69

-4
-42
-47

48

51 318 -47
-123

-69
-748

-985

-975

-216
66.891
-3.858

0
0

0
-56

0

-50

-56
60

315

-35
262
262

51 318 15 -170  -56 48
-9 456
69

-817

-89
5482 7417 7395

887
887

1.307 1.168 0 3.934 1.767 324

1.307

1.049

-594

0

0

5.675 8.399 7.360 984

101

65

36

-42

128
1.489

55

150
315

-77

-99

60

0

1113

-942
-410
-1.727
-39

2.846

0

3.615 0

0

0
0

-653

-330

-116
-77

-97
1.767

319
0

0

0
324

1.767

324

-933
62.107

<757
30.313
1.468
28.845
1.397
3.006

0
60

-7
310
212
98

-34 0 -521 177
0 3.411  1.590

1.182

-19

1.202
1.202

227

1138 382

6

1.367

5.393 6.600 7.446

42 1.471
60.637

0
227

18
0
0

1131 382 1182 0 3.411 1.590
10

0

1.367

5393 6.600 7.446

1.551
22.076

181

179
719
444
307
27

86

885

56

437

1297 0 447 104
23

0

850
417
5.351

659

402

450
13133
11.361

32

16

80
31

64
42

16

19

393
4.51

13.192
11.361
531

0
0

98
98

56

635

0
0

7.446
7.369

387
0
77

3.894

482

56

349

712
588

712
578
9.799
1.292
3.283

635

77

309
5.205
1.180

268
327
23

17.199

1.292

3.284
929

18
(9]
18

173 1173 0 1.680 1.101 0 45

33

44

0
0

89

0 172 1.041 0
49

1173

165

700

99
263

50

263

39

190

34

455

455

45

10

287

110

1.166
5.710

1.040

0

228
151

754
614
353
353
307

57

838
529
504
367

58

784
934
1.542

166

143
48

1.129 1.670

0

307

16

31

644

127
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251 BALANGO ENERGETICO NACIONAL 2023 | ano base 2022 BRAZILIAN ENERGY BALANCE 2023 | year 2022

BRAZILIAN ENERGY BALANCE - CONSOLIDATED

1980 - 10° toe

PRIMARY SOURCES OF ENERGY

2 = 3 S ~ a 2n E E
, S 8 g: : 3% 8§ 3% :8 =3
° gz 38 2 & ¢ 8 .3 ==
e & E £ z* & 3 5 gS
z n < = @ 5 e
PRODUCTION 9.256 2.189 1.493 991 0 11.086 31.083 9.301 1.010 66.409
IMPORTS 44.311 0 0 3.340 0 0 0 0 0 47.651
STOCK VARIATIONS 2122 0 -291 58 0 0 0 0 0 1.888
TOTAL SUPPLY 55.689 2.189 1.201 4.389 0 11.086 31.083 9.301 1.010 115.948
EXPORTS -61 0 0 0 0 0 0 0 0 -61
NON-UTILIZED 0 -602 [ 0 0 0 0 0 0 -602
REINJECTION 0 -496 0 0 0 0 0 0 0 -496
GROSS DOMESTIC SUPPLY 55.627 1.092 1.201 4.389 0 11.086 31.083 9.301 1.010 114.790
TOTAL TRANSFORMATION -55.351 -222 -708 -4.059 0 -11.086 -9.221 -2.489 -272 -83.408
OIL REFINERIES -55.351 0 0 0 0 0 0 [ 0 =55.351
NATURAL GAS PLANTS 0 222 0 0 0 0 0 9] -222
GASIFICATION PLANTS 0 0 0 0 0 0 [4) 0 0 0
COKE PLANTS 0 0 0 -4.059 0 0 0 0 0 -4.059
NUCLEAR CYCLE 0 0 0 0 0 0 0 0 0 0
PUBLIC SERVICE POWER PLANTS 0 0 -683 0 0 -10.845 0 () 0 -11.528
SELF-PRODUCERS POWER PLANTS 0 0 -25 0 0 -241 -39 -208 -249 -762
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -9.182 0 0 -9.182
DISTILLERIES 0 0 0 0 0 0 0 -2.280 -23 -2.303
OTHER TRANSFORMATIONS 0 0 0 0 0 0 0 0 0 0
ijQSBSEéElN DISTRIBUTION AND 276 0 0 -331 0 0 0 0 0 -607
FINAL CONSUMPTION 0 882 512 0 0 0 21.862 6.812 738 30.807
NON-ENERGY FINAL CONSUMPTION 0 398 0 0 0 0 0 0 0 398
ENERGY FINAL CONSUMPTION 0 485 512 0 0 0 21.862 6.812 738 30.410
ENERGY SECTOR 0 165 0 0 [ 0 0 2.013 0 2178
RESIDENTIAL 0 [ 0 0 0 0 14.974 0 0 14.974
COMMERCIAL 0 0 0 0 0 0 155 0 0 155
PUBLIC 0 0 0 0 0 0 6 0 0 6
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 3.232 0 0 3.232
TRANSPORTATION - TOTAL 0 0 22 0 0 0 3 0 0 25
HIGHWAYS 0 0 0 0 0 0 0 0 0 0
RAILROADS 0 0 22 0 0 0 3 0 0 25
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 319 491 0 0 0 3.493 4.799 738 9.840
CEMENT 0 46 252 0 0 0 0 0 0 298
PIG-IRON AND STEEL 0 13 28 0 0 0 0 0 0 141
IRON-ALLOYS 0 0 19 0 0 0 0 0 0 19
MINING AND PELLETIZATION 0 0 0 0 0 0 15 0 0 15
I\NA(E)‘INA-EERROUS AND OTHER 0 0 0 0 0 0 4 0 0 4
CHEMICAL 0 157 2 0 0 0 87 17 0 263
FOOD AND BEVERAGES 0 [ 63 0 0 0 1195 4.782 0 6.041
TEXTILES 0 0 0 0 0 0 62 0 0 62
PAPER AND PULP 0 0 61 0 0 0 333 0 736 1131
CERAMICS 0 3 57 0 0 0 1.352 0 2 1413
OTHERS 0 0 8 0 0 0 444 0 0 452
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 0 13 19 0 0 0 0 0 0 32
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SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66.409
581 1.133 80 144 1 0 0 363 0 0 0 0 123 237 0 2.662 50.313
-698 330 151 -230 -207 -227 0 -52 0 0 0 24 28 267 0 -613 1.275
-117 1464 231 -85 -206 -227 0 312 0 0 0 24 151 504 0 2.049 117.997
-545 -685 -276 -35 0 -308 0 0 0 -18 0 -196 0 -40 0 -2.103 -2.164
0 0 0 0 0 0 -40 0 0 0 0 0 -34 0 0 -74 -676
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -496
-662 779 -45 120 -206 -535 -40 312 0 -18 0 -172 117 464 0 -128 114.662
16.362 15.431 8.905 3.164 1.770 2.725 964 2.942 0 11.987 4.643 1.926 1.945 2.718 178 75.660 -7.748
16.732 16.461 8.586 2.711 3.042 2.725 0 0 0 0 0 0 1.549 2949 0 54.753 -598
0 0 76 141 0 0 0 0 0 0 0 0 0 0 0 218 -5
0 0 0 0 -270 0 256 0 0 0 0 0 0 0 0 -15 -15
0 0 0 0 0 0 746 2.942 0 0 0 0 0 0 178 3.865 -194
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-302 -518 0 0 0 0 0 0 0 11.269 0 0 0 0 0 10.450 -1.079
-68 -512 0 0 0 0 -37 0 0 718 0 0 -3 0 0 98 -665
0 0 0 0 0 0 0 0 0 0 4.643 0 0 0 0 4.643 -4.539
0 0 0 0 0 0 0 0 0 0 0 1.926 0 0 0 1.926 -377
0 0 244 312 -1.001 0 0 0 0 0 0 0 399 -230 0 -278 -278
0 0 0 0 0 0 -28 -57 0 -1.416  -371 77 0 0 0 -1.949  -2.556
15.701 16.210 8.860 3.043 1.563 2.190 896 3.197 0 10.553 4.272 1.673 2.062 3.182 178 73.579  104.386
0 0 0 0 1.530 89 0 0 0 0 0 252 71 3.182 120 5.243 5.641
15.701 16.210 8.860 3.043 33 2.101 896 3.197 0 10.553 4.272 1.422 1.991 0 58 68.336 98.745
247 1.785 0 0 0 0 167 0 0 359 0 0 1.138 0 0 3.695 5.874
0 0 0 2.728 0 296 128 0 0 2.001 830 0 0 0 0 5.984 20.958
24 227 0 103 0 0 34 0 0 1.187 65 0 0 0 0 1.639 1.794
144 91 0 16 0 2 4 0 0 893 4 0 0 0 0 1.153 1.159
2.218 116 0 0 0 2 0 0 0 175 10 0 0 0 0 2.521 5.752
12.687 989 8.860 0 0 1.663 0 0 0 71 0 1.422 0 0 0 25.690 25.715
11.401 0 8.788 0 0 0 0 0 0 0 0 1.422 0 0 0 21.611 21.611
583 10 0 0 0 0 0 0 0 71 0 0 0 0 0 664 689
0 0 72 0 0 1.663 0 0 0 0 0 0 0 0 0 1.735 1.735
703 978 0 0 0 0 0 0 0 0 0 0 0 0 0 1.681 1.681
381 13.003 0 197 33 138 563 3.197 0 5.867 3.362 0 853 0 58 27.653 37.494
28 2.045 0 0 0 2 0 0 0 277 106 0 0 0 0 2.459 2.757
40 1.027 0 38 0 20 504 3.142 0 767 2955 0 0 0 58 8.552 8.694
0 0 0 0 0 0 0 54 0 250 179 0 0 0 0 483 502
58 909 0 0 0 15 0 0 0 233 23 0 0 0 0 1.239 1.254
0 an 0 0 0 0 14 0 0 955 59 0 276 0 0 1.714 1.719
39 2.330 0 6 33 2 0 0 0 686 32 0 350 0 0 3.478 3.741
67 1.446 0 14 0 15 1 0 0 540 0 0 0 0 0 2.092 8.133
6 669 0 4 0 9 3 0 0 394 1 0 0 0 0 1.085 1.147
17 1.071 0 2 0 5 1 0 0 438 0 0 0 0 0 1.533 2.664
12 883 0 30 0 2 4 0 0 166 0 0 0 0 0 1.098 2.511
114 2.211 0 103 0 68 27 0 0 1.161 8 0 227 0 0 3.919 4.372
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 -4 0 0 0 -4 28
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253 BALANGO ENERGETICO NACIONAL 2023 | ano base 2022 BRAZILIAN ENERGY BALANCE 2023 | year 2022

BRAZILIAN ENERGY BALANCE - CONSOLIDATED

1990 - 10° toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 32.550 6.233 1.595 320 51 17.777 28.537 18.451 2.200 107.713
IMPORTS 29.464 0 0 7.505 0 0 0 0 0 36.969
STOCK VARIATIONS -1.555 5 359 -135 -51 0 0 0 0 -1.377
TOTAL SUPPLY 60.459 6.238 1.954 7.690 0 17.777 28.537 18.451 2.200 143.305
EXPORTS 0 0 0 0 0 0 0 0 0 0
NON-UTILIZED 0 -1.036 0 0 0 0 0 0 0 -1.036
REINJECTION 0 -865 0 0 0 0 0 0 0 -865
GROSS DOMESTIC SUPPLY 60.459 4.337 1.954 7.690 0 17.777 28.537 18.451 2.200 141.404
TOTAL TRANSFORMATION -60.579 -1.157 -962 -7.540 0 -17.777 -12.901 -7.185 -690 -108.791
OIL REFINERIES -60.579 0 0 0 0 0 0 0 -130 -60.709
NATURAL GAS PLANTS 0 -779 0 0 0 0 0 0 0 -779
GASIFICATION PLANTS 0 -170 0 0 0 0 0 0 0 -170
COKE PLANTS 0 0 0 -7.540 0 0 0 0 0 -7.540
NUCLEAR CYCLE 0 0 0 0 0 0 0 0 0 0
PUBLIC SERVICE POWER PLANTS 0 -5 -941 0 0 -17.509 0 0 0 -18.455
SELF-PRODUCERS POWER PLANTS 0 -70 21 0 0 -268 -121 -395 -650 -1.525
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -12.780 0 0 -12.780
DISTILLERIES 0 0 0 0 0 0 0 -6.790 -40 -6.830
OTHER TRANSFORMATIONS 0 -133 0 0 0 0 0 0 130 =
é%SBEASGIgI DISTRIBUTION AND 0 0 0 149 0 0 0 0 0 149
FINAL CONSUMPTION 0 3.033 992 0 0 0 15.636 11.266 1.510 32.437
NON-ENERGY FINAL CONSUMPTION 0 834 0 0 0 0 0 (9] 0 834
ENERGY FINAL CONSUMPTION 0 2.199 992 0 0 0 15.636 11.266 1.510 31.603
ENERGY SECTOR 0 814 0 0 0 0 0 6.707 0 7.521
RESIDENTIAL 0 4 0 0 0 0 7.960 0 16 7.980
COMMERCIAL 0 1 0 0 0 0 115 0 0 116
PUBLIC 0 2 0 0 0 0 2 0 0 4
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 2.169 0 0 2.169
TRANSPORTATION - TOTAL 0 2 5 0 0 0 2 0 0 10
HIGHWAYS 0 2 0 0 0 0 0 0 0 2
RAILROADS 0 0 5 0 0 0 2 0 0 8
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 1.376 986 0 0 0 5.388 4.560 1.494 13.803
CEMENT 0 39 583 0 0 0 2 0 42 667
PIG-IRON AND STEEL 0 333 20 0 0 0 0 0 0 353
IRON-ALLOYS 0 4 0 0 0 0 0 0 0 4
MINING AND PELLETIZATION 0 87 0 0 0 0 0 0 0 87
&E.E&EERROUS AND OTHER 0 27 0 0 0 0 38 0 0 65
CHEMICAL 0 324 95 0 0 0 218 40 0 678
FOOD AND BEVERAGES 0 131 108 0 0 0 1.965 4.465 0 6.669
TEXTILES 0 52 4 0 0 0 155 0 0 2n
PAPER AND PULP 0 55 133 0 0 0 752 50 1.396 2.385
CERAMICS 0 61 35 0 0 0 1.560 0 56 1.712
OTHERS 0 262 9 0 0 0 697 4 0 972
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 120 -147 0 0 0 0 0 0 0 -27
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SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 107.713
596 638 4 1441 188 23 (9] 396 0 2.283 0 600 0 101 0 6.270 43.239
-38 45 -66 34 -13 -28 0 -425 598 0 0 -63 -19 -232 -17 292 -1.669
558 682 -62 1407 175 -5 0 -29 598 2.283 0 536 -19 -130 -17 5.978 149.283
-223 -2.509 -1.741 -6 0 -490 0 0 0 -1 0 0 0 -51 0 -5.020 -5.020

0 0 0 0 0 0 -43 0 0 0 0 0 -297 0 0 -340 -1.376

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -865
335 -1.827 -1.803 1.402 175 -495 -43 -29 598 2.282 0 536 -316 -182 -17 617 142.022

20.569 11.507 9.392 4.325 4.783 2.739 1.573 5.266 -598  19.163 6.468 5.891 3.211 3.414 242 97.946  -10.846
21.058 12.212 8.945 3.478 6.277 2.739 0 0 0 0 0 0 2.578 3.414 0 60.702 -8

0 0 169 547 4 0 0 0 0 0 0 0 0 0 0 720 -59

0 0 0 0 -163 0 301 0 (9] 0 0 0 0 0 0 138 -32

0 0 0 0 0 0 1.367  5.266 0 0 0 0 0 0 269 6.902 -638

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-457  -284 0 0 0 0 0 0 -598  18.139 0 0 0 0 0 16.800 -1.655
-115 -421 0 0 0 0 -95 0 0 1.024 0 0 21 0 -27 345 -1.180

0 0 0 0 0 0 0 0 0 0 6.468 0 0 0 0 6.468 -6.312

0 [ 0 0 0 0 0 [ 0 0 0 5.891 0 0 0 5.891 -939
82 0 278 300 -1.334 0 0 [ 0 0 0 0 654 0 0 -19 -22

0 0 -42 0 0 -26 221 -105 0 -2.726  -331 -82 0 0 0 -3.333 -3.482

20.944 9709 7.485 5.688 4.958 2.190 1.509 5.132 0 18.719 6.137  6.346 2.848 3.233 225 95.122  127.558

0 0 0 0 4958 82 (9] 0 (4] 0 (4] 491 246 3.233 109 9.119 9.953

20.944 9.709 7485 5688 0 2109 1509 5.132 0 18.719 6.137 5.855 2.601 0 15 86.003  117.606
429  1.655 0 20 0 3 340 0 0 588 0 0 1.485 0 0 4.521 12.042

0 0 0 498 0 128 144 0 0 4185 639 0 0 0 0 10.085 18.065
39 288 0 338 0 0 55 0 0 2049 53 0 0 0 0 2.821 2937
82 54 0 17 0 1 8 0 0 1.559 3 0 4 0 0 1.728 1.732

3.246 26 0 1 0 0 0 [ 0 573 12 0 0 0 0 3.858 6.027

16.828 766 7.485 0 0 1.918 0 0 0 103 0 5.855 [ 0 0 32955  32.964

15.983 0 7436 0 0 0 0 0 0 0 0 5.855 0 0 0 29.274  29.276
522 0 0 0 0 0 0 0 0 103 0 0 0 0 0 625 633

0 0 48 0 0 1.918 0 0 0 0 0 0 0 0 0 1.967 1.967
323 766 0 0 0 0 0 0 0 0 0 0 0 0 0 1.089 1.089
319 6771 0 162 0 58 963 5.132 0 9.661 5.430 0 1112 0 15 29.724  43.527

n 982 0 0 0 2 0 0 0 253 350 0 3 0 0 1.600 2.267
42 384 0 23 4] mn 896 4936 (9] 1.099 4.365 0 0 0 15 11.872  12.225

0 0 0 0 0 0 20 26 0 534 362 0 0 0 0 942 945
78 473 0 2 0 4 0 99 0 512 34 0 0 0 0 1.202 1.290

0 32 0 15 0 0 0 72 0 2197 254 0 350 0 0 3280  3.345
23 1.588 0 9 0 0 1 0 0 1.145 32 0 757 0 0 3.556 4.234

19 729 0 18 0 8 13 0 0 889 0 0 0 0 0 1.677 8.346

3 445 0 4 0 5 3 0 0 539 3 0 0 0 0 1.001 1.212

18 540 0 4 0 2 4] 0 0 661 9] 0 0 0 0 1.227 3.612

6 402 0 31 (9] 1 7 0 (9] 158 13 0 0 0 0 619 2.331
120 835 0 54 0 25 22 0 0 1.675 16 0 2 0 0 2.748 3.720

0 148 0 163 0 0 0 0 0 0 0 0 0 0 0 311 31
40 28 -62 -39 0 -28 0 0 0 0 0 0 -47 0 0 -109 -135
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BRAZILIAN ENERGY BALANCE - CONSOLIDATED

2000 - 10 toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 63.849 13185 2.603 10 132 26179 23.054  19.895 4.494 153.400
IMPORTS 20.537 1945 1917 7300 618 0 4 0 0 32322
STOCK VARIATIONS 11273 0 50 57 1278 0 0 0 0 112
TOTAL SUPPLY 83.113 15130 4570 7367  2.028 26.179 23.058  19.895 4.494 185.833
EXPORTS -963 0 0 0 0 0 0 0 0 -963
NON-UTILIZED 0 -2.351 0 0 0 0 0 0 0 2351
REINJECTION 0 2523 0 0 0 0 0 0 0 2523
GROSS DOMESTIC SUPPLY 82.150 10256 4570 7.367 2028 26179 23.058  19.895 4.494 179.996
TOTAL TRANSFORMATION -82.150 2908 -2310 7293 -2.028 -26.179 -9431  -6.514 -1.439 -140.251
OIL REFINERIES -82.150 0 0 0 0 0 0 0 -690 -82.840
NATURAL GAS PLANTS 0 -1.817 0 0 0 0 0 0 606 1,211
GASIFICATION PLANTS 0 -109 0 0 0 0 0 0 0 -109
COKE PLANTS 0 0 0 7.293 0 0 0 0 0 7.293
NUCLEAR CYCLE 0 0 0 0 2028 0 0 0 0 -2.028
PUBLIC SERVICE POWER PLANTS 0 31 -2.267 0 0 25676 0 0 0 -28.254
SELF-PRODUCERS POWER PLANTS 0 -585 -43 0 0 502  -147 735 -1.439 -3.451
CHARCOAL POWER PLANTS 0 0 0 0 0 0 9284 0 0 -9.284
DISTILLERIES 0 0 0 0 0 0 0 5.778 0 5.778
OTHER TRANSFORMATIONS 0 -86 0 0 0 0 0 0 84 2
5m:gs|3SE<S;|EN DISTRIBUTION AND o 32 o 74 o o R R o 5
FINAL CONSUMPTION 0 7115 2.269 0 0 0 13627  13.381 3.055 39.448
NON-ENERGY FINAL CONSUMPTION 0 731 0 0 0 0 0 0 0 731
ENERGY FINAL CONSUMPTION 0 6.384  2.269 0 0 0 13627 13381 3.055 38717
ENERGY SECTOR 0 2.066 0 0 0 0 0 5.523 0 7.588
RESIDENTIAL 0 100 0 0 0 0 6570 0 53 6723
COMMERCIAL 0 69 0 0 0 0 75 0 2 146
PUBLIC 0 7 0 0 0 0 0 0 0 7
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 1638 0 0 1.638
TRANSPORTATION - TOTAL 0 275 0 0 0 0 0 0 0 275
HIGHWAYS 0 275 0 0 0 0 0 0 0 275
RAILROADS 0 0 0 0 0 0 0 0 0 0
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 3.867  2.269 0 0 0 5344 7858 3.000 22.338
CEMENT 0 49 143 0 0 0 22 0 109 324
PIG-IRON AND STEEL 0 779 1.272 0 0 0 0 0 0 2,051
IRON-ALLOYS 0 0 28 0 0 0 60 0 0 88
MINING AND PELLETIZATION 0 142 308 0 0 0 0 0 0 450
,\NA(E?‘AEERROUS AND OTHER 0 148 122 0 0 0 0 0 0 270
CHEMICAL 0 1.252 78 0 0 0 74 0 154 1.558
FOOD AND BEVERAGES 0 226 49 0 0 0 1853 7834 0 9962
TEXTILES 0 172 0 0 0 0 81 0 0 252
PAPER AND PULP 0 273 83 0 0 0 1048 24 2,697 4124
CERAMICS 0 260 34 0 0 0 1629 0 40 1.963
OTHERS 0 567 152 0 0 0 576 0 0 1.296
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 0 0 9 0 0 0 0 0 0 9
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SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 153.400
4.986 68 47 3117 2912 742 0 1.112 0 3.814 7 33 1.940 157 0 18.934 51.256
-225 -235  -175  -109 4 0 0 -50 -222 0 0 949 -35 20 0 -78 34
4760 -167 -128 3.008 2916 742 0 1.062 -222 3.814 7 982 1.905 177 0 18.856 204.689
-641 -5.303 -1.579 -6 0 -678 0 0 0 -1 -5 -116 -175 -238 0 -8.741 -9.705
0 0 0 0 0 0 -14 0 0 0 0 0 0 0 0 -14 -2.365
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2.523
4119 -5.470 -1.707 3.002 2916 64 -14 1.062 -222 3.813 2 866 1.730 -62 0 10.101 190.096
25.143 14.874 15.014 4.747 5.088 3.122 1.355 5.299 222 30.007 4.981 5.590 6.325 4.496 227 126.490 -13.760
26.188 16.947 14.471 4.252 7.853 3.245 0 0 0 0 0 0 4716 4.496 0 82.169 -671
0 0 232 374 151 0 0 0 0 0 0 0 0 0 0 757 -453
0 0 0 0 0 0 95 0 0 0 0 0 0 0 0 95 -14
0 0 0 0 0 0 1.428 5.299 0 0 0 0 -159 0 250 6.819 -474
0 0 0 0 0 0 0 0 1.996 0 0 0 0 0 0 1.996 -32
-1.151 -1.694 0 0 0 0 0 0 -1.774  27.855 0 0 0 0 0 23.237 -5.018
-353 -380 0 0 0 0 -168 0 0 2.152 0 0 -322 0 -23 906 -2.545
0 0 0 0 0 0 0 0 0 0 4981 0 0 0 0 4981 -4.304
0 0 0 0 0 0 0 0 0 0 0 5.590 0 0 0 5.590 -188
459 0 311 120 -2915 -123 0 0 0 0 0 0 2.090 0 0 -58 -60
0 0 0 38 0 0 9 0 0 -5299 -169 9 28 5 -9 5565  -5.872
29.505 9.500 13.319 7.844 8.102 3.242 1.332 6.506 0 28.534 4.814 6.457 8.027 4.450 219 131.851 171.299
0 0 0 0 8.098 62 0 0 0 0 0 637 172 4.450 142 13.562 14.293
29.505 9.500 13.319 7.844 4 3.180 1.332 6.506 0 28.534 4.814 5.820 7.855 0 77 118.290 157.006
253 1.080 0 46 4 1 318 0 0 901 0 0 2.656 0 0 5.259 12.847
0 0 0 6.325 0 36 60 0 0 7191 409 0 0 0 0 14.021 20.744
67 354 0 217 0 0 18 0 0 4.086 63 0 21 0 0 4.826 4973
118 234 0 369 0 0 3 0 0 2.511 0 0 0 0 0 3.236 3.243
4.452 106 0 16 0 0 0 0 0 1.106 5 0 0 0 0 5.685 7.323
24.090 648 13.319 0 0 3.124 0 0 0 108 0 5.820 0 0 0 47.109 47.385
23.410 0 13.261 0 0 0 0 0 0 0 0 5.820 0 0 0 42.491 42.766
403 0 0 0 0 0 0 0 0 108 0 0 0 0 0 511 511
0 0 58 0 0 3.124 0 0 0 0 0 0 0 0 0 3.182 3.182
277 648 0 0 0 0 0 0 0 0 0 0 0 0 0 926 926
524 7.077 0 871 0 19 933 6.506 0 12.632 4.337 0 5.178 0 77 38.154 60.492
24 510 0 2 0 1 0 1 0 398 233 0 1.845 0 0 3.014 3.338
30 110 0 113 0 5 932 6.413 0 1.266 3.660 0 92 0 77 12.697 14.748
0 12 0 0 0 0 0 6 0 550 430 0 89 0 0 1.086 1174
158 812 0 20 0 3 0 0 0 639 0 0 138 0 0 1.771 2.221
0 976 0 75 0 0 0 87 0 2491 6 0 424 0 0 4.060 4.329
83 1.136 0 14 0 2 1 0 0 1.484 0 0 2.143 0 0 4.862 6.420
38 1.024 0 64 0 2 0 0 0 1.391 0 0 32 0 0 2.552 12.515
5 243 0 24 0 0 0 0 0 601 0 0 0 0 0 872 1.125
31 983 0 24 0 0 0 0 0 1.044 0 0 0 0 0 2.083 6.207
5 468 0 357 0 1 0 0 0 234 0 0 41 0 0 1.105 3.068
150 803 0 179 0 5 0 0 0 2.535 8 0 374 0 0 4,052 5.348
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
243 96 13 133 98 56 0 145 0 13 0 9 0 20 0 826 835
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BRAZILIAN ENERGY BALANCE - CONSOLIDATED

2010 - 10% toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 106.559 22771 2.104 0 1767 34683 25997  48.852 10.707 253.440
IMPORTS 17.516 11030 2895 7972 1419 0 0 0 0 40931
STOCK VARIATIONS 1.185 0 141 164 1636 0 0 [} 0 3.126
TOTAL SUPPLY 125260 33900 5141 8136  4.821 34.683 25997  48.852 10.707 297.497
EXPORTS 32651 0 0 0 0 0 0 0 0 -32.651
NON-UTILIZED 0 2365 0 0 0 0 0 0 0 -2.365
REINJECTION 0 -4.000 0 0 0 0 0 0 0 -4.000
GROSS DOMESTIC SUPPLY 92.609 27536 5141 8136 4.821 34.683 25997  48.852 10.707 258.481
TOTAL TRANSFORMATION 02408 -10.211  -1905  -8.106  -4.821 -34.683 -8.945  -18.787 -4.331 -184.197
OIL REFINERIES -92.408 0 0 0 0 0 0 [ 4121 -93.619
NATURAL GAS PLANTS 0 -2.844 0 0 0 0 0 0 840 2.004
GASIFICATION PLANTS 0 0 0 0 0 0 0 [} 0 0
COKE PLANTS 0 0 0 -8.106 0 0 0 0 0 -8.106
NUCLEAR CYCLE 0 0 0 0 481 0 0 0 0 -4.821
PUBLIC SERVICE POWER PLANTS 0 4818 -1.721 0 0 -32904 -14 0 193 -39.651
'S,E';F,\]FT’EODUCERS POWER 0 2177 -184 0 0 1779 295 -4.081 2.195 110711
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -8637 0 0 -8.637
DISTILLERIES 0 0 0 0 0 0 0 -14.706 0 -14.706
OTHER TRANSFORMATIONS 0 371 0 0 0 0 0 0 1571 1943
SLTOOSSEE EIN DISTRIBUTION AND o 433 o 30 o o o o o 4
FINAL CONSUMPTION 0 16.887  3.238 0 0 0 17052 30.066 6.375 73.618
NON-ENERGY FINAL CONSUMPTION 0 1.453 0 0 0 0 0 [ 0 1.453
ENERGY FINAL CONSUMPTION 0 15435 3.238 0 0 0 17052 30.066 6.375 72165
ENERGY SECTOR 0 4192 5 0 0 0 0 12777 0 16.973
RESIDENTIAL 0 255 0 0 0 0 7276 0 282 7.814
COMMERCIAL 0 202 0 0 0 0 89 0 44 335
PUBLIC 0 60 0 0 0 0 0 0 0 60
AGRICULTURAL AND LIVESTOCK 0 2 0 0 0 0 2523 0 0 2526
TRANSPORTATION - TOTAL 0 1.767 0 0 0 0 0 [} 0 1.767
HIGHWAYS 0 1.767 0 0 0 0 0 0 0 1.767
RAILROADS 0 0 0 0 0 0 0 0 0 0
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 [}
INDUSTRIAL - TOTAL 0 8957 3233 0 0 0 7164  17.289 6.049 42,691
CEMENT 0 23 52 0 0 0 0 0 297 372
PIG-IRON AND STEEL 0 897 1772 0 0 0 0 0 0 2.669
IRON-ALLOYS 0 2 0 0 0 0 22 0 0 94
MINING AND PELLETIZATION 0 628 368 0 0 0 0 0 0 996
w@*igmous AND OTHER 0 727 616 0 0 0 0 0 0 1.342
CHEMICAL 0 2.289 125 0 0 0 49 0 93 2556
FOOD AND BEVERAGES 0 662 71 0 0 0 2267  17.248 11 20.260
TEXTILES 0 329 0 0 0 0 22 0 0 420
PAPER AND PULP 0 676 12 0 0 0 1513 41 5.581 7.923
CERAMICS 0 1.141 30 0 0 0 2275 0 58 3.504
OTHERS 0 1.584 87 0 0 0 874 0 9 2554
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 201 -4 2 0 0 0 0 0 0 203

EMPRESA DE PESQUISA ENERGETICA - EPE




258

SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 253.440
0 7.638 154 394 1908 5.136 1.581 0 1.243 3.527 3.088 1 39 3.384 1.723 0 29.814 70.746
0 8 -1 -65 35 -87 -1 0 -57 -4.491 0 0 -806 -8 -175 0 -5.667 -2.541
0 7646 144 329 1942 5.050 1.570 0 1.186 -965 3.088 1 -767 3.376 1.548 0 24148  321.645
0 -1.310 -7.966 -595 -5 0  -1977 0 0 0 -108 0 -984 -157 -489 0 -13.591  -46.242
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2.365
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -4.000
0 6.336 -7.823 -266 1.938 5.050 -407 0 1.186 -965 2.980 1 -1.750 3.219 1.059 0 10.557  269.038
1.800 33.065 13.119 17.831 5.847 2.591 3.854 1.434 6.340 965 44.359 4.767 14.442 7.939 6.919 224 165.493 -18.704
0 35.132 14.247 16.629 4.693 5.626 3.854 0 0 0 0 0 0 6.979 6.302 0 93.462 -157
0 0 0 0 1.094 0 0 0 0 0 0 0 0 0 881 0 1.975 -30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.738  6.340 0 0 0 0 -612 0 235 7.701 -404
0 0 0 0 0 0 0 0 0 4.744 0 0 0 0 0 0 4.744 -77
-84 -1.730 -890 0 0 0 0 0 0 -3.780 38.081 0 0 0 0 0 31.597 -8.053
-6 -337  -238 0 0 0 0 -304 0 0 6.278 0 0 -465 0 -1 4916 -5.795
0 0 0 0 0 0 0 0 0 0 0 4.767 0 0 0 0 4.767 -3.870
0 0 0 0 0 0 0 0 0 0 0 0 14.442 0 0 0 14.442 -264
1.890 0 0 1.202 61 -3.035 0 0 0 0 0 0 0 2.036 -265 0 1.889 -54
0 0 69 0 6 23 16 0 -10 0 7374 -120 132 0 -63 0 7814 -8.276
1.799 39.572 4939 17.578 7701 7.601 3.202 1.434 7516 0 39.964 4.648 12.628 11.164 7.797 238 167.781  241.399
0 0 0 0 0 7.601 7 0 0 0 0 0 587 98 7.797 143 16.233 17.686
1.799 39.572 4.939 17.578 7.701 0 3.195 1434 7516 0 39.964 4.648 12.041 11.065 0 95 151.548 223.713
0 908 631 0 15 0 0 184 0 0 2.308 0 0 3.561 0 0 7.607 24.580
0 0 0 0 6.298 0 4 0 0 0 9.220 509 0 0 0 0 16.031 23.845
2 34 25 0 298 0 0 0 0 0 5996 86 0 0 0 0 6.440 6.775
1 Ll 3 0 381 0 0 0 0 0 3.180 0 0 0 0 0 3.576 3.636
267  5.486 79 0 8 0 0 0 0 0 1.629 8 8 0 0 0 7484 10.010
1496 32.444 966 17578 0 0 3.188 0 0 0 143 0 12.033 0 0 0 67.847 69.614
1.450 31.086 0 17525 0 0 0 0 0 0 0 0 12.033 0 0 0 62.094  63.861
46 943 0 0 0 0 0 0 0 0 143 0 0 0 0 0 1132 1132
0 0 0 53 0 0 3.188 0 0 0 0 0 0 0 0 0 3.241 3.241
0 415 966 0 0 0 0 0 0 0 0 0 0 0 0 0 1.380 1.380
34 689 3.236 0 702 0 3 1.250 7516 0 17.488 4.045 0 7.505 0 95 42.562 85.253
2 43 8 0 5 0 0 0 47 0 553 63 0 3.161 0 0 3.882 4.255
1 15 168 0 71 0 0 1.250 7153 0 1.613 3.372 0 39 0 95 13.776 16.445
0 0 29 0 0 0 1 0 107 0 728 568 0 168 0 0 1.601 1.695
12 247 371 0 19 0 1 0 56 0 972 0 0 508 0 0 2.185 3.181
0 0 1.098 0 79 0 0 0 152 0 3.198 9 0 612 0 0 5.149 6.492
1 26 233 0 64 0 0 0 0 0 2.055 20 0 2.259 0 0 4.658 7.214
7 141 325 0 106 0 0 0 0 0 2.319 0 0 86 0 0 2.983 23.243
0 3 64 0 10 0 0 0 0 0 715 0 0 0 0 0 792 1.212
4 73 466 0 31 0 0 0 0 0 1.636 0 0 0 0 0 2.209 10.131
0 6 295 0 165 0 0 0 0 0 319 0 0 195 0 0 981 4.485
7 137 177 0 153 0 1 0 0 0 3.380 12 0 478 0 0 4.345 6.899
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 171 -287 13 -78 -17 -228 0 0 0 0 0 68 6 -117 13 -456 -659
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BRAZILIAN ENERGY BALANCE - CONSOLIDATED

2015 - 10% toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 126127 34871 2.459 0 512 30938 25075 50400 16.743 287.126
IMPORTS 15377 16198 5638 7625 2159 0 0 0 0 46.997
STOCK VARIATIONS 1165 o 221 56 1701 0 0 0 0 2590
TOTAL SUPPLY 140339 51069 8317 7681 971 30938 25075  50.400 16.743 331.533
EXPORTS -38.050 0 0 0 0 0 0 0 0 -38.050
NON-UTILIZED 0 1377 0 0 0 0 0 0 0 1377
REINJECTION 0 -8.722 0 0 0 0 0 0 0 -8.722
GROSS DOMESTIC SUPPLY 102288 40971 8317 7681 971 30938 25.075  50.400 16.743 283.384
TOTAL TRANSFORMATION 101951 -22.865 -4.502 7676  -971 -30.938 -8.409  -21.733 -9.130 -208.174
OIL REFINERIES -99.972 0 0 0 0 0 0 0 -3.955 -103.927
NATURAL GAS PLANTS 0 3.727 0 0 0 0 0 0 245 -3.482
GASIFICATION PLANTS 0 0 0 0 0 0 0 0 0 0
COKE PLANTS 0 0 0 7,676 0 0 0 0 0 -7.676
NUCLEAR CYCLE 0 o 0 0 971 0 0 0 0 -971
PUBLIC SERVICE POWER PLANTS 0 113704 -4.265 0 0 29126 -66 0 -2.001 -49.162
gfhmgowcms POWER 0 3493 238 0 0 1812 354  -5935 3913 -15.745
CHARCOAL POWER PLANTS 0 0 0 0 0 0 7989 0 0 -7.989
DISTILLERIES 0 0 0 0 0 0 0 -15.798 0 -15.798
OTHER TRANSFORMATIONS 1,979 -1.941 0 0 0 0 0 0 494 3.426
ﬁmm?éﬁégN DISTRIBUTION AND 0 464 5 s o 0 0 0 o e
FINAL CONSUMPTION 0 17416 3.855 0 0 0 16666  28.667 7.613 74217
NON-ENERGY FINAL CONSUMPTION 0 685 0 0 0 0 0 0 0 685
ENERGY FINAL CONSUMPTION 0 16731 3.855 0 0 0 16666  28.667 7.613 73.532
ENERGY SECTOR 0 5325 0 0 0 0 0 13.155 0 18.480
RESIDENTIAL 0 312 0 0 0 0 6334 0 493 7138
COMMERCIAL 0 114 0 0 0 0 % 0 93 301
PUBLIC 0 43 0 0 0 0 0 0 0 43
AGRICULTURAL AND LIVESTOCK 0 o 0 0 0 0 2814 0 0 2.814
TRANSPORTATION - TOTAL 0 1553 0 0 0 0 0 0 0 1.553
HIGHWAYS 0 1.553 0 0 0 0 0 0 0 1.553
RAILROADS 0 0 0 0 0 0 0 0 0 [
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 [
INDUSTRIAL - TOTAL 0 9384  3.855 0 0 0 7424 15512 7.027 43.203
CEMENT 0 12 70 0 0 0 70 0 330 482
PIG-IRON AND STEEL 0 1223 2124 0 0 0 0 0 0 3348
IRON-ALLOYS 0 6 0 0 0 0 59 0 0 65
MINING AND PELLETIZATION 0 657 417 0 0 0 0 0 0 1.075
NON FERROUS AND OTHER 0 593 689 0 0 0 0 0 0 1.282
CHEMICAL 0 2222 172 0 0 0 48 0 85 2527
FOOD AND BEVERAGES 0 834 65 0 0 0 2171 15485 10 18.565
TEXTILES 0 215 0 0 0 0 62 0 0 277
PAPER AND PULP 0 805 86 0 0 0 1833 27 6.529 9.279
CERAMICS 0 1.324 62 0 0 0 2312 0 59 3.757
OTHERS 0 1.494 168 0 0 0 871 0 14 2.547
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 337 226 47 0 [ 0 0 0 0 -516
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SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 287.126
0 5885 339 2260 1950 672 1129 0 1584 2729 2979 0 432 2350 1160 0 28969 75966
8 313 -28 -3 -2 66 26 0 44 155 0 0 899 -22 34 0 1.491 -1.099
8 6.199 312 2.257 1948 6.238 1.155 0 1.627 2.885 2979 0 1.331 2.327 1.194 0 30.460 361.992
0 -651 -7.722 -474 -17 0 -2.440 0 0 0 -19 0 -1.108 -385 -627 0 -13.443  -51.493
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.377
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -8.722
8 5548 7410 1783 1931 6238 -1.285 0 1.627 _ 2.885 2960 0 223 1.942 567 0 17.017__ 300.400
2.978 38.889 10.877 21.518 6.367 561 4.656 1.389 6.265 -2.885 50.452 4.258 15.705 9.475 6.168 229 176.900 -31.274
0 42248 14188 19.864 4.582 3.545 4656 0 0 0 0 0 0 9127 5134 0 103345  -582
0 0 0 732 1621 0 0 0 0 0 0 0 0 0 921 0 3273 -208
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.635 6.265 0 0 0 0 -802 0 237 7.334 -341
0 0 0 0 0 0 0 0 0 955 0 0 0 0 0 0 955 -15
-133  -1.889 -3.055 0 0 0 0 0 0 -3.840 41.703 0 0 -75 0 0 32712 -16.450
7 -905 256 0 0 0 0 245 0 0 8748 0 0 -622 0 -8 6704  -9.041
0 0 0 0 0 0 0 0 0 0 0 4258 0 0 0 0 4.258 3731
0 0 0 0 0 0 0 0 0 0 0 0 15705 0 0 0 15705  -93
3118 566 0 922 165 -2985 0 0 0 0 0 0 0 1.846 13 0 2613 -813
0 0 0 0 0 0 0 0 -6 0 7817 -63 -54 13 0 0  -8053 -8530
2985 44.427 3.494 23.306 8.258 6.802 3.615 1.336 7.886 0 45.594 4.195 15.927 11.219 6.731 229 186.004 260.221
0 0 0 0 0 6802 3 0 0 0 0 0 490 267 6731 134 14425 15110
2985 44427 3.494 23.306 8258 0  3.613 1336  7.886 0 45594 4195 15437  10.952 0 95 171.578  245.110
0 84 242 0 2 0 0o 188 0 0 3200 0 0 3.956 0 0 8439 26919
0 0 0 0 6541 0 3 0 0 0 11.283 474 0 0 0 0 18301 25438
0 4 27 0 396 0 0 0 0 0 7864 88 0 0 0 0 8.380  8.681
0 2 9 0 257 0 0 0 0 0 373 0 0 0 0 0 4005 4048
414 5884 14 0 2 0 0 0 0 0 2304 8 13 0 0 0 8638 11452
2498 36.673 964 23.306 0 0 3609 0 0 0 177 0 15424 0 0 0 82650 84.203
2434 35.427 0 23.257 0 0 0 0 0 0 0 0 15.424 0 0 0 76.542 78.095
63 903 0 0 0 0 0 0 0 0 177 0 0 0 0 0 1.143 1.143
0 0 0 49 0 0 3.609 0 0 0 0 0 0 0 0 0 3.658 3.658
0 344 964 0 0 0 0 0 0 0 0 0 0 0 0 0 1.307 1.307
73 1.039 2.239 0 1.033 0 1 1148  7.886 0 17.031 3.625 0 6.996 0 95 41.166 84.369
4 56 9 0 17 0 0 0 70 0 612 109 0 3.077 0 0 3.952 4.434
2 27 2 o 25 0 0 1148 7441 0 1609 2988 0 40 0 95 13377 16725
0 5 8 0o 2 0 0 0 70 0 587 487 0 114 0 0 1295 1359
26 367 166 0 22 0 1 0 60 0 1096 0 0 533 0 0 2270 3.345
1 9 1.238 0 35 0 0 0 245 0 2316 1 0 510 0 0 4.364 5.646
1 17 207 0 215 0 0 0 0 0 1.940 18 0 1.950 0 0 4.348 6.875
16 222 119 0 228 0 0 0 0 0 2.243 0 0 82 0 0 2910 21.475
0 2 19 0 37 0 0 0 0 0 560 0 0 0 0 0 618 895
n 161 341 0 72 0 0 0 0 0 1.865 0 0 0 0 0 2.450 11.729
2 2 59 o 173 0 0 0 0 0 339 0 0 262 0 0 856 4614
mo151 7 0o 188 0 0 0 0 0 3864 12 0 427 0 0 4724 7271
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 -10 27 5 -40 3 244 -53 0 0 0 0 53 -85 -4 0 140 -376
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BRAZILIAN ENERGY BALANCE - CONSOLIDATED

2020 - 10% toe

PRIMARY SOURCES OF ENERGY

2 2z 8 S v o oz, E g
_ S 8 gz 3 3z 8§ S% 28 =5
S ES s 23 5 £ = <3 g £z
=] < 20 = oz o é o fike] <_t‘ z
g = = = ¥ E Sg o g
=z n < =1 @ 5 ]
PRODUCTION 152,635 46.299  2.085 0 206 34089 26457 55597 25171 342.538
IMPORTS 8.684 8458 3897 6815 4699 0 0 0 0 32.553
STOCK VARIATIONS 765 0 72 59 858 0 0 0 0 39
TOTAL SUPPLY 162.085 54757 6055  6.874  4.047 34089 26457 55597 25171 375.131
EXPORTS 70.885 0 0 0 0 0 0 0 0 -70.885
NON-UTILIZED 0 -1.224 0 0 0 0 0 0 0 1224
REINJECTION 0 -19.708 0 0 0 0 0 0 0 -19.708
GROSS DOMESTIC SUPPLY 91.200 33824 6055  6.874 4047 34089 26457 55597 25171 283.313
TOTAL TRANSFORMATION 91051 -18769  -2.819  -6.863 -4.047 -34.089 -8.734  -23.482 15.898 205751
OIL REFINERIES -89.531 0 0 0 0 0 0 0 -5.966 -95.497
NATURAL GAS PLANTS 0 -3.764 0 0 0 0 0 0 974 2.790
GASIFICATION PLANTS 0 0 0 0 0 0 0 0 0 [}
COKE PLANTS 0 0 0 -6.863 0 0 0 0 0 -6.863
NUCLEAR CYCLE 0 0 0 0 -4047 0 0 0 0 -4.047
PUBLIC SERVICE POWER PLANTS 0 7813 -2.608 0 0 32563 -66 0 -5.672 -48.722
SELF-PRODUCERS POWER PLANTS 0 4539 210 0 0 1526 -388  -6.565 -4913 -18.141
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -8.280 0 0 -8.280
DISTILLERIES 0 0 0 0 0 0 0 -16.917 0 -16.917
OTHER TRANSFORMATIONS -1.520 2.653 0 0 0 0 0 0 322 -4.495
;OESBSE(SSEIN DISTRIBUTION AND R 208 5 " o o o o o =
FINAL CONSUMPTION 0 14619 3.217 0 0 0 17723 32116 9.273 76.948
NON-ENERGY FINAL CONSUMPTION 0 216 0 0 0 0 0 0 0 216
ENERGY FINAL CONSUMPTION 0 14403 3217 0 0 0 17723 32116 9.273 76.731
ENERGY SECTOR 0 4986 0 0 0 0 0 14.038 0 19.024
RESIDENTIAL 0 444 0 0 0 0 7208 0 698 8.351
COMMERCIAL 0 20 0 0 0 0 79 0 145 314
PUBLIC 0 21 0 0 0 0 0 0 0 21
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 3198 0 0 3198
TRANSPORTATION - TOTAL 0 1.659 0 0 0 0 0 0 0 1.659
HIGHWAYS 0 1.659 0 0 0 0 0 0 0 1.659
RAILROADS 0 0 0 0 0 0 0 0 0 0
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 7202 3217 0 0 0 7239 18078 8.430 44.165
CEMENT 0 4 14 0 0 0 65 0 665 747
PIG-IRON AND STEEL 0 1040 2.095 0 0 0 0 0 0 3.235
IRON-ALLOYS 0 2 0 0 0 0 73 0 0 76
MINING AND PELLETIZATION 0 224 137 0 0 0 0 0 0 361
NON-FERROUS AND OTHER METALS 0 312 705 0 0 0 0 0 0 1.017
CHEMICAL 0 1.820 105 0 0 0 46 0 80 2.051
FOOD AND BEVERAGES 0 809 22 0 0 0 2359  18.044 1 21.245
TEXTILES 0 175 0 0 0 0 53 0 0 228
PAPER AND PULP 0 900 93 0 0 0 1975 33 7.602 10.603
CERAMICS 0 117 45 0 0 0 1854 0 49 3.065
OTHERS 0 699 1 0 0 0 812 0 24 1.536
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS -149 28 -12 0 0 0 0 0 0 -189
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SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 342.538
0 10171 37 3.805 2.235 2.932 269 0 937 2.594  2.160 0 5n 2.057 1.236 0 28943  61.496
-14 40 -65 63 15 -52 31 0 90 -2.914 0 0 -113 -51 -18 0 -2.989 -2.950
-14  10.212  -28 3.868 2.249 2.880 299 0 1.027 -320 2.160 0 398 2.006 1.217 0 25.954  401.085
0 -806 -13.884 -1.824 0 -59  -1.135 0 0 0 -34 0 -1.063 -567 -382 0 -19.754  -90.639
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.224
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -19.708
-14 9.406 -13.912 2.043 2.249 2.821 -836 0 1.027 -320 2.126 0 -664 1.440 836 0 6.201 289.514
4975 33.713 16.264 18.131 6.057 1.863 2.744 1.211 5.873 320 54.074 4.413 16.875 7.604 6.039 211 180.368 -25.383
0 35.798 16.763 16.715 4.496 4.766 2.744 0 0 0 0 0 0 7.795 5.275 0 94.352 -1.145
0 0 0 116 1464 0 0 0 0 0 0 0 0 0 959 0 2.538 -252
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.537 5873 0 0 0 0 -943 0 219 6.687 -176
0 0 0 0 0 0 0 0 0 3.983 0 0 0 0 0 0 3.983 -65
-112 -952 -291 0 0 0 0 0 0 -3.662 44.273 0 0 72 0 0 39.184 -9.538
-7 -569 -208 0 0 0 0 -326 0 0 9.801 0 0 -571 0 -8 8.112 -10.028
0 0 0 0 0 0 0 0 0 0 0 4.413 0 0 0 0 4.413 -3.867
0 0 0 0 0 0 0 0 0 0 0 0 16.875 0 0 0 16.875 -42
5.094 -565 0 1.301 97 -2904 o0 0 0 0 0 0 0 1.395 -195 0 4.224 -271
0 0 0 0 0 0 0 0 -41 0 -9.097 -65 -52 0 0 0 -9.255 -9.681
4.974 42950 2.385 20.166 8.357 4.609 1.899 1.236 6.859 0 47.102 4.348  16.080 8.792 6.868 211 176.837  253.785
0 0 0 0 0  4.609 2 0 0 0 0 0 734 0 6.868 133 12.347 12.563
4974 42950 2.385 20.166 8.357 0O 1.897 1.236 6.859 0 47102 4.348 15.346 8.792 0 78 164.490 241.222
0 502 m 0 0 0 0 175 0 0 3.296 0 0 3.210 0 0 7.293 26.317
0 0 0 0 6.740 0 2 0 0 0 12.801 405 0 0 0 0 19.948 28.298
3 28 10 0 339 0 0 0 0 0 7.292 74 0 0 0 0 7.747 8.061
1 4 7 0 260 0 0 0 0 0 3.683 0 0 0 0 0 3.955 3.976
735  6.230 10 0 23 0 0 0 0 0 2.797 9 9 0 0 0 9.815 13.012
4118 35.200 827 20.166 0 0 1.895 0 0 0 173 0 15.337 0 0 0 77.716 79.375
4.007 33.946 0 20136 0 0 0 0 0 0 0 0 15.337 0 0 0 73.427  75.086
1 940 0 0 0 0 0 0 0 0 173 0 0 0 0 0 1.225 1.225
0 0 0 30 0 0 1.895 0 0 0 0 0 0 0 0 0 1.924 1.924
0 314 827 0 0 0 0 0 0 0 0 0 0 0 0 0 1.140 1.140
116 985  1.420 0 995 0 1 1.061  6.859 0 17.060 3.859 0 5.582 0 78 38.017 82.182
7 58 8 0 15 0 0 0 29 0 582 101 0 2.522 0 0 3.321 4.068
3 26 4 0 26 0 0 1.061  6.450 0 1457 2.874 0 35 0 78 12.014 15.249
1 7 38 0 22 0 0 0 82 0 884 846 0 72 0 0 1.952 2.028
40 339 116 0 31 0 1 0 30 0 1.017 0 0 207 0 0 1.780 2141
1 12 812 0 34 0 0 0 267 0 2.209 10 0 471 0 0 3.817 4.834
2 16 71 0 186 0 0 0 0 0 1.785 17 0 1.707 0 0 3.783 5.835
25 210 61 0 248 0 0 0 0 0 2.515 0 0 84 0 0 3.144 24.389
0 1 5 0 31 0 0 0 0 0 485 0 0 0 0 0 522 749
24 206 221 0 70 0 0 0 0 0 2.027 0 0 0 0 0 2.548 13.150
2 16 42 0 166 0 0 0 0 0 287 0 0 140 0 0 652 3.717
n 94 44 0 165 0 0 0 0 0 3.814 12 0 344 0 0 4.484 6.020
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 -169 33 -9 51 -75 -9 25 0 0 0 0 -79 -252 -6 0 -476 -665
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BRAZILIAN ENERGY BALANCE - CONSOLIDATED

2021 - 10% toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 150.386 48462 2.640 0 343 31202 27407 49425 28437 338302
IMPORTS 7.247 14833 5372 7893 4723 0 0 0 ) 40.069
STOCK VARIATIONS 308 176 2 59 787 0 0 0 ) -818
TOTAL SUPPLY 157325 63471 8054 7953 4279 31202 27407 49425 28437 377553
EXPORTS -64.722 0 0 0 0 0 0 0 0 -64.722
NON-UTILIZED 0 1221 0 0 0 0 0 0 0 1221
REINJECTION 0 22025 0 0 0 0 0 0 0 22,025
GROSS DOMESTIC SUPPLY 92602 40225 8054 7953 4279 31202 27407 49425 28437 289.584
TOTAL TRANSFORMATION 02549 23366 -4416 7941  -4279 -31202 -9.019 21147 18557  -212.577
OIL REFINERIES -91.825 0 0 0 0 0 0 0 -4539  -96.365
NATURAL GAS PLANTS 0 3480 0 0 0 0 0 0 889 2591
GASIFICATION PLANTS 0 0 0 0 0 0 0 0 ) 0
COKE PLANTS 0 0 0 7941 0 0 0 0 ) 7941
NUCLEAR CYCLE 0 0 0 0 -4279 0 0 0 0 -4279
PUBLIC SERVICE POWER PLANTS 0 13252 4200 0 0 29826 -56 0 7132 -54.466
SELF PRODUCERS POWER 0 4277 216 0 0 1376 371 5780 -5.683 -17.703
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -8.691 0 0 -8.691
DISTILLERIES 0 0 0 0 0 0 0 -15.367 -158 -15.525
OTHER TRANSFORMATIONS 723 2358 0 0 0 0 0 0 1934 -5.015
;LT(_)ééEé INDISTRBUTION AND 0 o2 S - o 0 0 0 0 60
FINAL CONSUMPTION 0 16672 3.630 0 0 0 18288 28.279 9.879 76.748
NON-ENERGY FINAL CONSUMPTION 0 753 0 0 0 0 0 0 0 753
ENERGY FINAL CONSUMPTION 0 15919 3.630 0 0 0 18288  28.279 9.879 75.995
ENERGY SECTOR 0 4718 0 0 0 0 0 12.875 0 17.593
RESIDENTIAL 0 456 0 0 0 0 7441 0 747 8.643
COMMERCIAL 0 116 0 0 0 0o 8 0 157 356
PUBLIC 0 2 0 0 0 0 0 0 0 2
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 3158 0 ) 3.158
TRANSPORTATION - TOTAL 0 1908 0 0 0 0 0 0 ) 1.908
HIGHWAYS 0 1908 0 0 0 0 0 0 ) 1.908
RAILROADS 0 0 0 0 0 0 0 0 0 0
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 8701 3.630 0 0 0 7607 15404 8.975 44317
CEMENT 0 6 51 0 0 0o 68 0 749 874
PIG-IRON AND STEEL 0 1201 2412 0 0 0 0 0 0 3.703
IRON-ALLOYS 0 3 0 0 0 o7 0 0 79
MINING AND PELLETIZATION 0 262 146 0 0 0 0 0 0 408
NONFERROUS AND OTHER 0 566 716 0 0 0 0 0 0 1282
CHEMICAL 0 1997 131 0 0 0 49 0 85 2.261
FOOD AND BEVERAGES 0 885 2 0 0 0 2448 15368 n 18.735
TEXTILES 0 180 0 0 0 0o 6 0 0 242
PAPER AND PULP 0 1082 97 0 0 0 203 36 8.050 11.254
CERAMICS 0 1303 51 0 0 0o 1977 0 55 3.475
OTHERS 0 1.078 3 0 0 0o 895 0 2 2,003
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS -54 56 0 0 0 0 0 0 0 1
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SECONDARY SOURCES OF ENERGY
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 338.302
0 12.242 595 2121 2454 6.052 307 0 1.153 3129 1.991 0 231 2.898 1711 0 34.885 74.953
-14 -7 -442 -201 -64 108 -54 0 -214 -3.507 0 0 755 -25 -8 0 -3.673 -4.491
-14 12.235 153 1.921 2391 6.160 254 0 939 -378 1.991 0 986 2.873 1.703 0 31.211 408.764
0 -501 -12.238 -1.382 0 -231  -1.089 0 0 0 -4 0 -967 -841 -385 0 -17.637  -82.359
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.221
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -22.025
-14  11.734 -12.084 539 2.391 5.929 -835 0 939 -378 1.987 0 19 2.032 1.317 0 13.574  303.158
5.211 34.559 14.554 21.636 5.872 -230 3.353 1.434 6.946 378 56.425 4.632 15.525 7.186 5.393 249 183.123  -29.454
0 36.339 16.479 19.603 4.422 3.558 3.353 0 0 0 0 0 0 7.521 4.706 0 95.982 -383
0 0 0 116 1.322 0 0 0 0 0 0 0 0 0 920 0 2.357 -234
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.818 6.946 0 0 0 0 -1.289 0 259 7.733 -208
0 0 0 0 0 0 0 0 0 4.211 0 0 0 0 0 0 4.211 -68
-141 -1.224 -1.694 0 0 0 0 0 0 -3.832 46.624 0 0 -75 0 0 39.658 -14.808
-6 -557 -230 0 0 0 0 -384 0 0 9.801 0 0 -551 0 -10 8.063 -9.640
0 0 0 0 0 0 0 0 0 0 0 4.632 0 0 0 0 4.632 -4.059
0 0 0 0 0 0 0 0 0 0 0 0 15.525 0 0 0 15.525 0
5.359 0 0 1.918 128 -3.788 0 0 0 0 0 0 0 1.579 -233 0 4.963 -53
0 0 0 0 0 0 0 0 -41 0 -9.148  -68 -58 0 0 0 -9.316 -9.576
5.239 46.300 2.470 22137 8.298 5.550 2.520 1.453 7.843 0 49.264 4.564 15.550 8.995 6.620 249 187.051 263.799
0 0 0 0 0 5.550 2 0 0 0 0 0 701 0 6.620 158 13.032 13.785
5.239 46.300 2470 22137 8.298 0 2.518 1453 7.843 0 49.264 4.564 14.848 8.995 0 91 174.019 250.014
0 510 135 0 0 0 0 207 0 0 3.342 0 0 3.076 0 0 7.270 24.863
0 0 0 0 6.522 0 2 0 0 0 12997 413 0 0 0 0 19.933 28.577
4 34 16 0 404 0 0 0 0 0 7.769 77 0 0 0 0 8.303 8.659
1 5 8 0 260 0 0 0 0 0 3.673 0 0 0 0 0 3.947 3.968
722 6.264 9 0 26 0 0 0 0 0 2.947 9 9 0 0 0 9.985 13.143
4391 38430 795 22137 0 0 2.516 0 0 0 172 0 14.840 0 0 0 83.279 85.187
4.283 37.160 0 22.100 0 0 0 0 0 0 0 0 14.840 0 0 0 78.383 80.291
108 934 0 0 0 0 0 0 0 0 172 0 0 0 0 0 1.213 1.213
0 0 0 36 0 0 2.516 0 0 0 0 0 0 0 0 0 2.552 2.552
0 336 795 0 0 0 0 0 0 0 0 0 0 0 0 0 1.130 1.130
122 1.057 1.508 0 1.087 0 1 1.246 7.843 0 18.364 4.065 0 5.919 0 91 41.301 85.618
3 28 7 0 14 0 0 0 4 0 627 106 0 2.688 0 0 3.478 4.352
4 35 3 0 29 0 0 1.246  7.400 0 1.650 3.013 0 41 0 91 13.513 17.216
1 8 42 0 25 0 0 0 85 0 871 904 0 66 0 0 2.003 2.082
45 394 92 0 33 0 1 0 33 0 1.094 0 0 196 0 0 1.889 2.297
1 13 902 0 4 0 0 0 321 0 2376 1 0 441 0 0 4.105 5.387
2 19 68 0 217 0 0 0 0 0 1.983 18 0 1.926 0 0 4.233 6.494
24 207 47 0 259 0 0 0 0 0 2.480 0 0 86 0 0 3.104 21.839
0 1 4 0 38 0 0 0 0 0 569 0 0 0 0 0 612 854
27 232 268 0 65 0 0 0 0 0 2.104 0 0 0 0 0 2.695 13.949
2 19 36 0 161 0 0 0 0 0 321 0 0 95 0 0 635 4110
12 101 38 0 204 0 0 0 0 0 4.290 13 0 379 0 0 5.037 7.039
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
42 6 0 -39 36 -149 2 19 0 0 0 0 63 -223 -89 0 =331 -330
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BRAZILIAN ENERGY BALANCE - CONSOLIDATED

2022 - 10% toe

PRIMARY SOURCES OF ENERGY
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PRODUCTION 156398 49971 2311 0 516 36732 27283  47.740 33.597 354,548
IMPORTS 12724 7722 3257 7405 3160 0 0 0 0 34.267
STOCK VARIATIONS -470 0 55 56 535 0 0 0 0 175
TOTAL SUPPLY 168.651 57692 5624 7460  4.210 36732 27.283  47.740 33.597 388.991
EXPORTS -69.580 0 0 0 0 0 0 0 0 -69.580
NON-UTILIZED 0 -1.253 0 0 0 0 0 0 0 -1.253
REINJECTION 0 24725 0 0 0 0 0 0 0 24725
GROSS DOMESTIC SUPPLY 99.072 31714 5624 7460 4210 36732 27.283  47.740 33.597 293.433
TOTAL TRANSFORMATION 98.819  -14.848  -2035 7450  -4.210 -36.732 -8.843  -19.722 22829 215488
OIL REFINERIES -97.457 0 0 0 0 0 0 0 -5.692 -103.149
NATURAL GAS PLANTS 0 3.714 0 0 0 0 0 0 1.001 2713
GASIFICATION PLANTS 0 0 0 0 0 0 0 0 0 0
COKE PLANTS 0 0 0 7.450 0 0 0 0 0 7,450
NUCLEAR CYCLE 0 0 0 0 4210 0 0 0 0 -4.210
PUBLIC SERVICE POWER PLANTS 0 5148 -1.830 0 0 -34972 -103 0 -8.399 -50.452
gfhﬁ??ODUCERS POWER 0 4258 205 0 0 1760 -337  -5430 -6.527 -18.515
CHARCOAL POWER PLANTS 0 0 0 0 0 0 -8403 0 0 -8.403
DISTILLERIES 0 0 0 0 0 0 0 -14.292 2.636 -16.929
OTHER TRANSFORMATIONS -1.362 1729 0 0 0 0 0 0 576 -3.667
;L%QEZEIN DISTRIBUTION AND 0 78 5 . 0 0 0 o 0 e
FINAL CONSUMPTION 0 17077 3.578 0 0 0 18440  28.018 10.769 77.882
NON-ENERGY FINAL CONSUMPTION 0 975 0 0 0 0 0 [ 0 975
ENERGY FINAL CONSUMPTION 0 16103 3.578 0 0 0 18440  28.018 10.769 76.907
ENERGY SECTOR 0 4.345 0 0 0 0 0 12.084 0 16.429
RESIDENTIAL 0 466 0 0 0 0 7510 0 800 8.776
COMMERCIAL 0 143 0 0 0 0 82 0 171 396
PUBLIC 0 22 0 0 0 0 0 0 0 22
AGRICULTURAL AND LIVESTOCK 0 0 0 0 0 0 3118 0 0 3118
TRANSPORTATION - TOTAL 0 1.991 0 0 0 0 0 0 0 1.991
HIGHWAYS 0 1.991 0 0 0 0 0 0 0 1.991
RAILROADS 0 0 0 0 0 0 0 0 0 0
AIRWAYS 0 0 0 0 0 0 0 0 0 0
WATERWAYS 0 0 0 0 0 0 0 0 0 0
INDUSTRIAL - TOTAL 0 9135 3578 0 0 0 7730 15934 9.797 46.174
CEMENT 0 3 132 0 0 0 66 0 787 988
PIG-IRON AND STEEL 0 1373 2.263 0 0 0 0 0 0 3.635
IRON-ALLOYS 0 3 0 0 0 0 74 0 0 77
MINING AND PELLETIZATION 0 272 135 0 0 0 0 0 0 407
,\NACE)&ERROUS AND OTHER 0 492 679 0 0 0 0 0 0 1471
CHEMICAL 0 1.978 139 0 0 0 49 0 85 2.251
FOOD AND BEVERAGES 0 883 34 0 0 0 2542 15895 12 19.366
TEXTILES 0 168 0 0 0 0 59 0 0 226
PAPER AND PULP 0 1.037 100 0 0 0 2132 39 8.832 12141
CERAMICS 0 1313 55 0 0 0 1925 0 53 3.346
OTHERS 0 1615 40 0 0 0 882 0 29 2.566
UNIDENTIFIED CONSUMPTION 0 0 0 0 0 0 0 0 0 0
ADJUSTMENTS 252 389 5 1 0 0 0 0 0 132
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354.548
0 12198 202 3193 2.144 6.451 1.064 0 1.082 2.781 1.538 0 53 2941 1.533 0 35.180 69.447
-14 -507 -567 -568 -38 -52  -148 0 -180 -3.130 0 0 176 28 -61 0 -5.061 -4.885
-14 11.691 -365 2.624 2.106 6.399 916 0 902 -349 1.538 0 229 2.969 1.473 0 30.119  419.110
0 -547 -14.592 -420 0 -379 -1.772 0 0 0 -428 0 -1.235 -820 -282 0 -20.478 -90.058
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1.253
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -24.725
-14  11.144 -14.957 2.204 2.106 6.020 -857 0 902 -349 1.110 0 -1.006 2.148 1.190 0 9.641 303.074
4.871 37.132 17.450 22.078 6.126 982 3.997 1.356 6.516 349 58.237 4.479 16.885 6.557 6.227 237 193.478 -22.010
0 38.609 17.724 20.326 4.702 4.466 3.997 0 0 0 0 0 0 7.660 5.379 0 102.863 -286
0 0 0 0 1304 0 0 0 0 0 0 0 0 0 1.034 0 2.338 -375
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.705 6.516 0 0 0 0 -1.209 0 245 7.257 -194
0 0 0 0 0 0 0 0 0 4.143 0 0 0 0 0 0 4.143 -67
-81 -779 -9 0 0 0 0 0 0 -3.794 47434 0 0 0 0 0 42.770 -7.681
-6 -569 -192 0 0 0 0 -350 0 0 10.803 0 0 -584 0 -8 9.095 -9.420
0 0 0 0 0 0 0 0 0 0 0 4.479 0 0 0 0 4.479 -3.924
0 0 0 0 0 0 0 0 0 0 0 0 16.885 0 0 0 16.885 -44
4957  -130 73 1752 119 -3483 0 0 0 0 0 0 0 690 -185 0 3.648 -18
0 0 0 0 0 0 0 0 -41 0 -8.944 -66 -64 0 0 0 -9.115 -9.311
4903 48.188 2.431 24.227 8.211 6.959 3.134 1.357 7372 0 50.403 4.413  15.814 8.580 7.208 235 193.436 271.317
0 0 0 0 0 6.959 2 0 0 0 0 0 649 0 7.208 150 14.968 15.942
4.903 48.188 2.431 24.227 8.211 0 3132 1357 7372 0 50.403 4.413 15.165 8.580 0 86 178.468  255.375
0 582 116 0 0 0 0 172 0 0 3.079 0 0 3.118 0 0 7.067 23.496
0 0 0 0 6407 0 4 0 0 0 13.381 395 0 0 0 0 20.187 28.963
4 43 12 0 446 0 0 0 0 0 8.351 77 0 0 0 0 8.934 9.330
0 4 7 0 262 0 0 0 0 0 3.833 0 0 0 0 0 4.106 4.128
671 6.463 8 0 27 0 0 0 0 0 2.777 9 10 0 0 0 9.963 13.082
4104 39909 743 24227 O 0 3.127 0 0 0 170 0 15.155 0 0 0 87.435 89.426
4.005 38.595 0 24192 0 0 0 0 0 0 0 0 15.155 0 0 0 81.948  83.940
99 954 0 0 0 0 0 0 0 0 170 0 0 0 0 0 1.224 1.224
0 0 0 35 0 0 3.127 0 0 0 0 0 0 0 0 0 3.161 3.161
0 359 743 0 0 0 0 0 0 0 0 0 0 0 0 0 1.101 1.101
123 1188 1.544 0 1.070 0 1 1185 7372 0 18.812 3.932 0 5.462 0 86 40.775 86.949
4 39 11 0 10 0 0 0 20 0 610 103 0 2431 0 0 3.229 4.217
3 34 11 0 28 0 0 1185 6.950 0 1.559 2.895 0 38 0 86 12.789 16.425
1 1 43 0 27 0 0 0 80 0 884 893 0 62 0 0 2.001 2.078
44 424 133 0 33 0 1 0 30 0 1.012 0 0 182 0 0 1.858 2.265
1 14 843 0 45 0 0 0 292 0 2.336 10 0 396 0 0 3.938 5.109
2 21 61 0 199 0 0 0 0 0 2.024 18 0 1.807 0 0 4.131 6.382
24 236 57 0 249 0 0 0 0 0 2.501 0 0 86 0 0 3.153 22.519
0 0 3 0 29 0 0 0 0 0 536 0 0 0 0 0 568 794
30 292 312 0 69 0 0 0 0 0 2.240 0 0 0 0 0 2944 15.085
2 18 33 0 167 0 0 0 0 0 313 0 0 86 0 0 618 3.965
10 100 39 0 213 0 0 0 0 0 4.798 13 0 373 0 0 5.546 8.112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
47 -88 -62 -55 -20 -43 -7 2 -5 0 0 0 0 -126 -210 -2 -568 -436
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Anexo X. Balanco Energético 2022 (Unidades Comerciais)
oc o o oc o o< o o o
: z ¢ ¢ F ¢ ¢ § §& ¢z ¢t
(e} =) =) > > > > > > > > >
5 53 5 & g & g & & g g g
a [CR=) O n U m um Jm U< U o U n U n U o
FLUXO 10°m*  10°m* 10°m’ 10°t 10°t 10°t 10°t 10° t 10° t 10t 10°t 10° t
PRODUCAO 175531 50338 1047 1586 16 74 2699 321 378 - -
IMPORTACAO 14.280 8.775 92 5.643
VARIACAO DE ESTOQUES 528 - - 97
OFERTA TOTAL 189283 50.338 8775 1047 1586 16 74 2699 413 378 - 5740
EXPORTACAO -78.002 -
NAO APROVEITADA 1200 70
REINJECAO 24500  -459
OFERTA INTERNA BRUTA 11191 24638 8246 1047 1586 16 74 2699 413 378 - 5.740
TOTALTRANSFORMACAO ~ -110.908 -23.269 9.377  -1.047  -1.550 - - 2416 -69 - - 4330
REFINARIAS DE PETROLEO  -109.380
PLANTAS DE GAS NATURAL 119575 17.862
USINAS DE GASEIFICAGAO
COQUERIAS
CICLO DO COMBUSTIVEL
NUCLEAR
553‘\72’315"3335 AspE 5850 1047  -1.550 - 246 25
T T T
CARVOARIAS
DESTILARIAS
OUTRAS TRANSFORMACOES  -1.528 10 -1.953 - - - - - - - - -
CONSUMO FINAL - 1619 17580 0 30 13 74 283 344 375 - 5398
CONSUMO FINAL i 1107
NAO ENERGETICO
gﬁg‘;gglocg'”“ - 1619 16472 0 30 13 74 283 344 375 - 5.398
SETOR ENERGETICO 1619 3111 - 0 - - - - - - -
RESIDENCIAL 529
COMERCIAL 162
PUBLICO 2
AGROPECUARIO -
TRANSPORTES - TOTAL - - 2263 - 0 - - - - - - -
RODOVIARIO 2263
FERROVIARIO
AEREO
HIDROVIARIO
INDUSTRIAL - TOTAL - - 10.381 0 30 13 74 283 344 375 - 5398
CIMENTO 3 0 - 12 6 158 - 12 - 93
FERRO GUSA E ACO 1.560 - - - - - - - - 3.970
FERRO LIGAS 3 - - - - - - - - -
MINERACAO E PELOTIZACAO 309 - - - - - 19 - - 145
OUTROS DA METALURGIA 559 - - - - - - - - 9
QUIMICA 2.248 - - - - - - 283 - -
ALIMENTOS E BEBIDAS 1.003 - 30 - 1 - - 50 - -
TEXTIL 191 - - - - - - - - -
PAPEL E CELULOSE 1178 - - - 52,6 50 131 - - -
CERAMICA 1492 - - 038 3 18 88 13 - -
OUTRAS INDUSTRIAS 1835 01 - - 12,3 56 6 17 - -
CONSUMO NAG
IDENTIFICADO
AJUSTES ESTATISTICOS 283 351 46 0 6 3 0 0 0 3 0 0
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10°t 10°t 10°t t 10°tep GWh GWh GWh 10°tep 10°t 10°t 10°t 10t 10°t  10%tep 10°m* 10°m* 10°m?
1 - - 51 1.884 427.114 81.632 30126 1.000 88.011 196.838 14.883 157.053 39.376 9.827
10.007 312 - - - 14385 21
75 53 - - -18 -598  -592
1 - 10.082 415  1.884 427.114 81.632 30126 1.000 88.011 196.838 14.883 157.053 39.376 9.827 -18  13.787 -381
- - -645 15248
1 - 10082 415  1.884 427.114 81.632 30126 1.000 88.011 196.838 14.883 157.053 39.376 9.827 -18  13.141 -15.629
- - -10.068 -415 -1.377 -427.114 -81.632 -30.126 - -28.526 -196.838 -14.883 -25.495 -11.302 -8.605 6.150 43.788 18.234
-5.692 - 45529 18.520
1.001 -
-10.068 -
-415 -
-406.653 -81.583 -12.611 - -332 298 <102 918 -10
- - - - <1377 20461 -49 17515 - -1.088 - - 25495 -11.302  -403 7 -671 201
- -27.106 - -
- - -196.838 -14.883 2,636
- - - - 4.691 - - - - - - - 5.267 6259  -153 76
-15 - - - - - - -
- - - - 507 - 1.000  59.485 - - 131,558 28.074 1223  6.191 56.826 2.540
- - - - 507 - 1.000  59.485 - - 131,558 28.074 1.223  6.191 56.826 2.540
- - - - - - - - - - 56.739 - - - 686 121
800  24.227
171 264 6 51 13
- 0 4 7
- 10.059 847 7621 8
- - - - - - - - - - - - - 5182 47062 776
- 5057 45514
B 125 1126 -
- 423 776
- - - - 507 - 29 24.935 - - 74.819 28074 1223 156 1401 1614
- 422 - 214 365 5 47 1
- - - 0 4 40 1
- - 240 1 13 44
- - - 56 500 139
- - 2 17 881
- 85 - 159 3 24 64
- - - 8.200 74.634 12 31 278 59
- - 189 - 0 0 3
- - 6.878 185 28074 793 38 344 326
- - - 6.210 53 2 21 34
- 29 2.844 - 13 18 4
-1 0 1 0 0 0o o0 0 0 0 - 0 0 0 0 590  -103 -64
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FLUXO 10°m® 10°m® 10°m’ 10°m’ 10°m® 10°m® 10°m®  10%t t GWh
PRODUCAO
IMPORTAGAO 4146 - 3.509  8.433 - 1.294 1.568 38 17.887
VARIAGAO DE ESTOQUES 728  -10 -62 -68 - -180 -260 -42
OFERTA TOTAL 3.418 10 3.447 8365 - 1114 - 1.307 -5 17.887
EXPORTAGAO -546 - -0 -496 - 2156 -4.979
NAO APROVEITADA
REINJECAO
OFERTA INTERNA BRUTA 2872 -10 3.447  7.869 - -1.042 - 1.307 -5 12.908
TOTAL TRANSFORMAGAO 28619 55  10.025 1.284 9 4854 3153 9443 5 677173
REFINARIAS DE PETROLEO 26343 55 7696  5.837 9 4.854
PLANTAS DE GAS NATURAL - 2135 -
USINAS DE GASEIFICACAO
COQUERIAS 3.966  9.443
CICLO DO COMBUSTIVEL NUCLEAR 56
S o as
T e e
CARVOARIAS
DESTILARIAS
OUTRAS TRANSFORMAGOES 2.276 - 195  -4.554 - - - - - -
CONSUMO FINAL 31419 45 13439 9.097 9 3.804 3.57 10.684 - 586.086
CONSUMO FINAL NAO ENERGETICO 9.097 2
CONSUMO FINAL ENERGETICO 31419 45 13439 - 6 3.804 3157 10.684 - 586.086
SETOR ENERGETICO - - - 401 35.799
RESIDENCIAL 10.486 5 155.599
COMERCIAL 729 - 97109
PUBLICO 429 - 44.567
AGROPECUARIO 44 - 32.288
TRANSPORTES - TOTAL 31419 45 - - - 3.804 - - - 1.981
RODOVIARIO 31.419
FERROVIARIO 1.981
AEREO 45 3.804
HIDROVIARIO
INDUSTRIAL - TOTAL - - 1.752 - 1 - 2.755  10.684 - 218743
CIMENTO 16 - 29 7.098
FERRO GUSA E ACO 47 - 2.755  10.072 18124
FERRO LIGAS 45 - n7 10.278
MINERAGAO E PELOTIZAGAO 53 1 44 11.767
cN)ﬁcT)RFcES DA METALURGIA 74 - 423 27165
QUIMICA 326 - 23.532
ALIMENTOS E BEBIDAS 408 0 29.078
TEXTIL 48 - 6.229
PAPEL E CELULOSE 14 - 26.050
CERAMICA 274 - 3.635
OUTRAS INDUSTRIAS 348 0 - 55.787
CONSUMO NAO IDENTIFICADO - -
AJUSTES ESTATISTICOS 72 0 -33 -56 0,0 -8 4 7 - 0
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: < z & & SR o s £ 2ES
2 3 3 w @ 853 = g z & 843
g g ¢ g2 g 58 5§ g z  SEE
o < < (U] O Ouwa < < ] A Owa
10°t 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m?
99 - 3.381 153 849 759 68
387 -60 32 -1 -0 77 -
- 486 -60 - 3.412 - - 152 849 682 68
-1.361 -996 -943 21 -115 -208 -1
- -875 -1.056 - 2.469 - - 131 733 475 68
6.933 13.233 19.252 5.187 1.967 1.664 277 2.400 713 277 3.701
5.741 4503 - 2.400 828 377 2.419
1.292
-1.390 286
- - - -554 - 254 -9 - - - -
6.933
13.233 19.252
- - - - -1.146 1.918 - - -115 -100 -10
-102 -53 70 - - - - - - -
6.831 12.305 18.125 5.187 4.292 1.664 275 2.530 1.341 752 3.621
107 1161 - 175 2.530 1.341 752 3.621
6.831 12198 16.964 5.187 4.292 1.664 100 - - - -
4783
611
119
14 19
- 12.198 16.945 - - - - - - - -
12198 16.945
6.086 - - 404 4.292 1.664 100 - - - -
160 2.795
4.482 44 100
1.382 72
209
16 455
27 404 90 1.664
- 99
- 99
19 429
0 0 0 0 144 0 2 0 -106 0 -147
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Annex X. Brazilian Energy Balance 2022 (Usual Units)

f 2 8 8 &8 s g s 8 & 8
= = ™ ™ m N 2] ~ wn wn O
& & § 8§ & =z = 3§ & & B
s 0z ¢ ¢ ¢ & & & 2 ¢ ¢
El E] 5 H 5 £ £ £ H 5 ]
5 £ E 2 Z & 2 # 2 g F &
10°m? 10°m? 10°m? 10°t 10°t 10%t 10°t 10°t 10°t 10°t 10°t  10%t
Production 175.531  50.338 1.047 1.586 16 74 2.699 321 378
Imports 14.280 8.775 92 5.643
Stock Variations -528 - - 97
Total Supply 189.283  50.338 8.775 1.047 1.586 16 74 2.699 413 378 - 5.740
Exports -78.092 -
Non-Utilized -1.200 -70
Reinjection -24.500 -459
Gross Domestic Supply 111191 24.638 8.246 1.047 1.586 16 74 2.699 413 378 - 5.740
Total Transformation -110.908 -23.269 9.377 -1.047 -1.550 - - -2.416 -69 - - -330
Oil Refineries -109.380
Natural Gas Plants -19.575  17.862
Gasification Plants
Coke Plants
Nuclear Cycle
Public Service Power Plants -5.850  -1.047  -1.550 - -2.416 -25
Self-Producers Power Plants - -3.684 -682 - 0 - - - -69 - - -305
Charcoal Power Plants
Distilleries
Other Transformations -1.528 -10 -1.953 - - - - - - - - -
;?;f:;eln Distribution And ~ 101 89 12
Final Consumption - 1.619 17.580 0 30 13 74 283 344 375 - 5.398
Non Energy Final Consumption - 1.107
Energy Final Consumption - 1.619 16.472 0 30 13 74 283 344 375 - 5.398
Energy Sector 1.619 3.am - 0 - - - - - - -
Residential 529
Commercial 162
Public 26
Agricultural And Livestock -
Transportation - Total - - 2.263 - 0 - - - - - - -
Highways 2.263
Railroads
Airways
Waterways
Industrial - Total - - 10.381 0 30 13 74 283 344 375 - 5.398
Cement 3 0 - 12 6 158 - 12 - 93
Pig-Iron And Steel 1.560 - - - - - - - - 3.970
Iron-Alloys 3 - - - - - - - - -
Mining And Pelletization 309 - - - - - 19 - - 145
s d Ot s - - - o - oo
Chemical 2.248 - - - - - - 283 - -
Food And Beverages 1.003 - 30 - 1 - - 50 - -
Textiles 191 - - - - - - - - -
Paper And Pulp 1178 - - - 52,6 50 131 - - -
Ceramics 1.492 - - 0,8 3 18 88 13 - -
Others 1.835 0,1 - - 12,3 56 6 17 - -
Unidentified Consumption
Adjustments -283 351 46 0 -6 -3 0 0 0 -3 0 0
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10°t  10°t  10°t t 10°tep GWh  GWh GWh 10°tep 10°t 10°t 10°t 10°t  10°t 10*tep 10°m* 10°m* 10°m?
1 - - 51 1.884 427114 81.632 30.126 1.000 88.011 196.838 14.883 157.053 39.376 9.827
10.007 312 - - - 14.385 211
75 53 - - -18 -598 -592
1 - 10.082 415 1.884 427114 81.632 30.126 1.000 88.011 196.838 14.883 157.053 39.376 9.827 -18 13.787 -381
- - -645 -15.248
1 - 10.082 415 1.884 427114 81.632 30.126 1.000 88.011 196.838 14.883 157.053 39.376 9.827 -18 13.141 -15.629
- - -10.068 -415  -1.377 -427.114 -81.632 -30.126 - -28.526 -196.838 -14.883 -25.495 -11.302 -8.605 6.150 43.788 18.234
-5.692 - 45.529 18.520
1.001 -
-10.068 -
-415 -
-406.653 -81.583 -12.611 - -332 -298 -102 -918 -10
- - - - -1.377 -20.461 -49 -17.515 - -1.088 - - -25.495 -11.302 -403 -7 -671 -201
- -27.106 - -
- - -196.838 -14.883 -2.636
- - - - 4.691 - - - - - - - -5.267 6.259  -153 -76
- - - - 507 - 1.000  59.485 - - 131.558 28.074 1.223 6.191 56.826 2.540
- - - - 507 - 1.000  59.485 - - 131.558 28.074 1.223 6.191 56.826 2.540
- - - - - - - - - - 56.739 - - - 686 121
800 24.227
171 264 6 51 13
- 0 4 7
- 10.059 847 7.621 8
- - - - - - - - - - - - - 5182 47062 776
- 5.057 45.514
- 125 1.126 -
- 423 776
- - - - 507 - 29 24.935 - - 74.819 28.074 1.223 156 1.401 1.614
- 422 - 214 365 5 47 n
- - - 0 4 40 1
- - 240 1 13 44
- - - 56 500 139
- - 2 17 881
- 85 - 159 3 24 64
- - - 8.200 74.634 12 31 278 59
- - 189 - 0 0 3
- - 6.878 185  28.074 793 38 344 326
- - - 6.210 53 2 21 34
- 29 2.844 - 13 18 41
-1 0 1 0 0 0 0 0 0 0 - 0 0 0 0 59,0 -103 -64
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10°m*  10°m’  10°m*  10°m®  10°m* 10°m®  10°m? 10°t t GWh

Production
Imports 4.146 - 3.509 8.433 - 1.294 1.568 38 17.887
Stock Variations -728 -10 -62 -68 - -180 -260 -42
Total Supply 3.418 -10 3.447 8.365 - 1114 - 1.307 -5 17.887
Exports -546 - -0 -496 - -2.156 -4.979
Non-Utilized
Reinjection
Gross Domestic Supply 2.872 -10 3.447 7.869 - -1.042 - 1.307 -5 12.908
Total Transformation 28.619 55 10.025 1.284 9 4.854 3.153 9.443 5 677173
Qil Refineries 26.343 55 7.696 5.837 9 4.854
Natural Gas Plants - 2135 -
Gasification Plants
Coke Plants 3.966 9.443
Nuclear Cycle 56
Public Service Power Plants -51 551.554
Self-Producers Power Plants - - - - - - -813 - - 125.619
Charcoal Power Plants
Distilleries
Other Transformations 2.276 - 195 -4.554 - - - - - -
Losses In Distribution And Storage - - - - - - - -60 -103.995
Final Consumption 31.419 45 13.439 9.097 9 3.804 3.157 10.684 - 586.086
Non Energy Final Consumption 9.097 2
Energy Final Consumption 31.419 45 13.439 - 6 3.804 3.157 10.684 - 586.086
Energy Sector - - - 401 35.799
Residential 10.486 5 155.599
Commercial 729 - 97.109
Public 429 - 44.567
Agricultural And Livestock 44 - 32.288
Transportation - Total 31.419 45 - - - 3.804 - - - 1.981
Highways 31.419
Railroads 1.981
Airways 45 3.804
Waterways
Industrial - Total - - 1.752 - 1 - 2.755 10.684 - 218.743
Cement 16 - 29 7.098
Pig-Iron And Steel 47 - 2.755 10.072 18.124
Iron-Alloys 45 - 17 10.278
Mining And Pelletization 53 1 44 11.767
Other Meallurgea 7 : 23 27165
Chemical 326 - 23.532
Food And Beverages 408 0 29.078
Textiles 48 - 6.229
Paper And Pulp 14 - 26.050
Ceramics 274 - 3.635
Others 348 0 - 55.787
Unidentified Consumption - -
Adjustments <72 0 -33 -56 0,0 -8 4 -7 - 0
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10°t 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m? 10°m?
99 - 3.381 153 849 759 68
387 -60 32 -1 -0 77 -
- 486 -60 - 3.412 - - 152 849 682 68
-1.361 -996 -943 21 -115 -208 -1
- -875 -1.056 - 2.469 - - 131 733 475 68
6.933 13.233 19.252 5.187 1.967 1.664 277 2.400 713 277 3.701
5.741 4503 - 2.400 828 377 2.419
1.292
-1.390 286
- - - -554 - 254 -9 - - - -
6.933
13.233 19.252
- - - - -1.146 1.918 - - -115 -100 -10
-102 -53 70 - - - - - - -
6.831 12.305 18.125 5.187 4.292 1.664 275 2.530 1.341 752 3.621
107 1161 - 175 2530 1.341 752 3.621
6.831 12.198 16.964 5.187 4.292 1.664 100 - - - -
4783
611
119
14 19
- 12.198 16.945 - - - - - - - -
12.198 16.945
6.086 - - 404 4.292 1.664 100 - - - -
160 2.795
4.482 44 100
1.382 72
209
16 455
27 404 90 1.664
- 99
- 99
19 429
0 0 0 0 144 0 2 0 -106 0 -147
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