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Parte Il — Recursos Naturais: Energia e Agua

e Energia - producgdo e usos;
e Combustiveis fosseis;
e FEnergia nuclear;

* Energia de fontes renovadveis;
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« Agua — producdo e uso.
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Energia

[ Essencial para a Sociedade J

Custo Ambiental J
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Fluxo anual de energia na Terra
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Figure 1.1 Annual energy fluxes on Earth (in 10% kilojoules).

Spiro & Stigliani, Chemistry of the Environment, 2nd ed., 2002.
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Fluxos de energia globais

TABLE 1.1 GLOBAL ENERGY FLUXES

Sources Rates (10%° kJ/year)

. Energy radiated by the sun into space 1.17 x 10"

£ Solar energy incident on Earth 544

% Solar energy affecting Earth’s climate and biosphere 38.1

» Energy taken up in global evaporation of water 12.5

j§ Energy in wind 0.109

= Solar energy taken up in photosynthesis 0.0850

3 Energy taken up in net primary production 0.0430

o Energy conducted from Earth’s interior to its surface 0.0100

- Total primary energy consumed by humans, 2000 0.00430
Energy content of fossil fuels consumed, 2000 0.00369
Energy in tides and waves 0.00130
Total energy consumed in United States, 2000 0.00104
Energy content of food consumed by humans, 2000 0.000260

7 Spiro & Stigliani, Chemistry of the Environment, 2nd ed., 2002.
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Unidades de Energia

Table VIII.5 - Energy Conversion Factors

Tabela VIII.5 - Fatores de Conversao para Energia

Multiplicar por para to Multiply by
J BTU cal kWh tep (toe) bep (boe)

de from
Joule () 1 9478 x 10°® 0,2388 2778x 10° 2,388x 107" 1,681 x 107 (J) Joule
Unidade Térmica (BTU) 1,085 103 1 252 29307x  ggaxt0¢  1776x107 (1Y) BritishThermal
Britanica 10 Unit
Caloria (cal) 41868 3,968 x 10°° 1 1,163 x 10°® 1071° 7042 x 10°1° (cal) calorie
Quilowatt-hora (KWh) 3,6 x 108 3412 860 x 103 1 8,598 x 10° 6,061 x 10 (kWh) kilowatt-hour
Tonelada Tons of oil
equivalente de (tep) 41,868 x 10° 39,68 x 10° 10" 11,63 x 103 1 7.0369 (toe) :

. equivalent
petroleo
Barril cquivalentede (p ) g g5y 100 5,63 x 108 1,42 x 10° 1,65 x 103 0,1421 1 (boe) tiameks ot ol

petroleo

equivalent

Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Conversoes de unidades

Tabela VIII.1 - Relacées entre Unidades
Table VIII.1 - Relations between Units

Exponenciais Equivaléncias Relacdes praticas
Exponentials Equivalences Useful relations
— (k) kilo = 10° 1 m3 = 6,28981 barris (barrels)
S
_g (M) mega = 108 1 barril (barrel) = 0,158987 m3 1 tep ano (toe year) = 7,2 bep ano (boe year)
o
& ) .
< (G) giga = 10° 1 joule = 0,239 cal 1 bep ano (boe year) = 0,14 tep ano (toe year)
S
£ (T) tera = 10" 1 Btu = 252 cal 1 tep ano(toe year) = 0,02 bep dia (boe year)
5
g
I (P) peta = 10" 1 m3 de petroleo (of 0il) = 0,884 t 1 bep dia (boe day) = 50,0 tep ano (toe year)
=
= (E) exa = 10" 1 tep (toe) = 10000 Mcal
e
g

9 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Conversoes de unidades

Tabela VIII.3 - Fatores de Conversao para Massa
Table VIII.3 - Conversion Factors for Mass

Multiplicar por para to Multiply by
kg t tl tc Ib
de from

‘©

-

_g Quilograma (ka) 1 0,001 0,000984 0,001102 2,2046 (kg) kilogram
!

&

< .- .

= Tonelada métrica () 1000 1 0,984 1,023 2204,6 (t) metric ton
(S)

£

g Tonelada longa (t) 1016 1,016 1 1,12 2240 (t]) long ton
\_|| Tonelada curta (te) 907,2 0,9072 0,893 1 2000 (tc) short ton
S

i Libra (Ib) 0,454 0,000454 0,000446 0,0005 1 (Ib) pound
L

g

10 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Conversoes de unidades

Tabela VIII.4 - Fatores de Conversao para Volume
Table VIII.4 - Conversion Factors for Volume

Multiplicar por para to Multiply by
/ m3 ! gal (EUA)  gal (UK) bbl pé (ft)3 \
de from
metros cublicos (m3) 1 1000 264,2 220 6,289 35,3147 (m3) cubic meter
litros (1) 0,001 1 0,2642 0,22 0,0063 0,0353 () liters
galdes (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 (pé3) 0,0283 28,3 7,48 6,229 0,1781 1 (pé3) cubic foot

Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Conversoes de unidades

Tabela VIII.2 - Coeficientes de Equivaléncia Calorica
Table VIII.2 - Coefficient of Equivalence of the Measure Units

para (m?) (103 m3) (t) (m3) (¥) (1) to M

Multiplicar por ultiply by
/ com%t?sotivel Gas natural seco Carvasozcl\)/gneral GLP Lenha \(/::g;\eﬁta:l \ ]
— de Fuel Oil Dry Natural Gas Coal 5200 PG Firewood Charcoal rom
‘©
i) -
_E) Unidade fisica Physgﬁ#
o
<
eo 3 3 i
S combustivel (m3) 1,00 1,09 1,94 1,56 3,06 1,48 (m3) Fuel Oif
£ .
E Gas natural (10° m3) 0,92 1,00 1,78 143 2,80 1,36 (10° Dry Natural
seco m3) Gas
|
) Carvao Mineral
§ 5200 (t) 0,52 0,56 1,00 0,80 1,58 076 (t) Coal 5200
-
o} GLP (m3) 0,64 0,70 125 1,00 1,97 0,95 (m3) LPG
Lenha (t) 0,33 0,36 0,63 0,51 1,00 0,49 (t) Firewood
Carvao vegetal (1) 0,67 0,73 1,31 1,05 2,06 1,00 (t) Charcoal

12 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Consumo Mundial de Energia

Figure ES-1. World energy consumption by country
grouping, 2012—40 (quadrillion Btu)
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International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Consumo Mundial de Energia

Figure 1-1. World energy consumption, 1990-2040
(quadrillion Btu)
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International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Consumo Mundial de Energia

Figure ES-2. Total world energy consumption by
energy source, 1990-2040 (quadrillion Btu)
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Note: Dotted lines for coal and renewables show projected effects of
the U.S. Clean Power Plan.

International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf

Reinaldo C. Bazito



QFL 1601 — Quimica Ambiental |

16

Consumo Mundial de Petroleo

International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf

Reinaldo C. Bazito



Consumo Mundial de Gas Natural
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17 International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Producao Mundial de Carvao
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18 International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Consumo de Carvao: China, India e EUA

Figure ES-5. Coal consumption in China, India, and
the United States, 1990-2040 (quadrillion Btu)
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Note: Dotted line for U.S. coal consumption shows projected effect of
the U.S. Clean Power Plan.

19 International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Producao Mundial de Energia Elétrica

International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Producao Mundial de Energia Elétrica

Figure ES-6. World net electricity generation by
energy source, 2012—40 (trillion kilowatthours)
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International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf

Reinaldo C. Bazito



Qb Producdo Mundial de Energia Elétrica Renovavel

Figure 1-7. World net electricity generation from
renewable energy sources, 2012 and 2040 (trillion
kilowatthours)
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22 International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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Qb Consumo Mundial de Energia nos Transportes

Figure ES-7. World transportation sector delivered
energy consumption by energy source, 2012—40
(quadrillion Btu)
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23 International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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E]Ij Emissdes Mundiais de CO, por tipo de combustivel

Figure ES-8. World energy-related carbon dioxide
emissions by fuel type, 1990-2040 (billion metric tons)
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24 International Energy Outlook 2016 - https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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E]Ij Oferta Interna de Energia Elétrica no Brasil em 2016

Grafico 1.1 - Oferta Interna de Energia Elétrica por Fonte
Chart 1.1 - Domestic Electricity Supply by Source
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26 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Consumo Brasileiro de Energia Elétrica
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27 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Fontes de Energia Elétrica no Brasil (2016) — capacidade instalada

Grafico 1.1.1 - Participacdo das Fontes na Capacidade Instalada
Chart 1.1.1 - Participation of Energy Sources in the Installed Capacity
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Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Consumo brasileiro de gas natural

Grafico 1.1.2 - Consumo de gas natural
Chart 1.1.2 - Natural gas consumption
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Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Producao de Energia Primaria no Brasil (2016)

Tabela 1.2.a - Producéo de Energia Primaria
Table 1.2.a - Primary Energy Production

103 tep (toe)

FONTES 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 SOURCES
NAO NON-RENEWABLE
RENOVAVEL 116.084 123.161 129.340 134.277 140.533 140.573 139.997 153.920 165.795 172.540 NERGY
PETROLEO 90765 94000 100918 106.559 108.976 107.258 104762 116705 126127 130373  PETROLEUM
GASNATURAL 18025 21398 20983 22771 23.888 25574 27969 31661 34871 37610 NATURALGAS
\C/ﬁg(\)’éo 2257 2552 1913 2104 2134 2517 3298 3059 2459 2636  STEAMCOAL
CARVAO METALLURGICAL
METALURGICO - 101 167 0 0 0 0 0 0 0 COAL
URANIO (U,0) 3622 3950 4117 1767 4209 3881 2375 681 512 0 URANIUM- U0,
i OTHER
ggf;lrgozvl\élASO 1.323 1.159 1.242 1.075 1.326 1.343 1.592 1.814 1.826 1.921 NON-
RENEWABLE
RENOVAVEL 107.624 113.394 111.118 118.922 115.854 116.396 118.096 118.702 120.481 122.180 /”["/?%féf
iy o 32165 31782 33625 34683 36837 35719 33625 32116 30938 32758  HYDRAULIC
HIDRAULICA : : ' ' - ' ' ' ' '
LENHA 28618 29227 24609 25997 25997 25683 24580 24936 24900  23.095 FIREWOOD
PRODUTOS DA
CANA-DE- 40.458 45.019 44775 48.852 43.270 45117 49.304 49,273 50.424 50.658 SUGAR CANE
. PRODUCTS
ACUCAR
EOLICA 57 102 106 187 233 434 566 1.050 1.860 2.880 WIND
SOLAR 5 7 SOLAR
OUTRAS OTHER
RENOVAVELS 6325 7265 8002 9202 9518 9443 10021 11327 12354 12781 poonin
TOTAL 223708 236.555 240458 253198 256.387 256.969 258.092 272622 286.277 294720 TOTAL

Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Qb Producao de Energia Primaria no Brasil (2016)

Grafico 1.2.a - Producédo de Energia Primaria
Chart 1.2.a - Primary Energy Production
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31 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Consumo Final por Fonte

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

107 tep (toe)
FONTES 2007 2008 2003 20010 201 2012 2011 2014 2006 2016 SOURCES
GAS NATURAL 15502 16707 15307 16887 17828 18247 18592 18822 18765 18.863 NATURAL GAS
CARVAO MINERAL 2862 3082 2401 2238 3715 1589 1630 3947 1855 1258 coAL
LENHA 16310 16853 16581 17052 16403 16470 16182 16672 16670 15897 FREWDOD
BAGACO DE CANA 26745 7BES5 78445 10066 27313 73376 29479 28612 IBEE7 29791  SUGAR CANEBAGASSE
OUTRAS FONTES 4%3 5280 5560 G043 G098 5936 G343 GEIB 7013 7413 OTHERPRIMARY SOURCES
PRIMARIAS
GAS DE CODUERIA 1337 1188 1200 1434 1491 1430 1337 1387 133 1320 COKE OVEN GAS
e CARVAD 6716 6704 5303 7516 8200 7993 7807 7733 7836  7IM COAL COKE
ELETRICIDADE 443 I6E23  IGE3W 19964 41363 42861 44371 46005 4SD9E 44705 RECTRICTY
CARVAO VEGETAL 6247 €209 13970 4648 4803 4598 4161 4M2 4101 153 CHARCOAL
ALCOOL ETILICO B972 NMB03 12550 12628 1289 10522 12566 13602 15927 143® ETHYL ALCOHOL
ALCATRAD m W W 1me M ne 10 28 29 2% TAR
SUTIOIM DERIVADOSDE  go7e0 9265¢ 92573 101480 107124 112791 NSAB1 118225 1EST 108876 QUL PRODUCTS
OLEO DIESEL /I 2787 IIEI  ALMIE 43561 46191 48797 49935 4BID 46247 DIESEL QWL
OLEQ COMBUSTIVEL 6498 6276 5975 4939 4423 3970 4043 4NS 3256 3100 FUELOIL
GASOLINA 14342 14535 4720 1578 20892 24512 24451 75740 23306 24225 GASOLINE
GAS LourHiTo 7433 7585 M6 7701 8000 B021 8314 8363 exe gz OUCEDPHTROUAUM
NAFTA 7793 6879 7360 7601 7385 733 6574 6200 6923 6258 NAPHTHA
QUERDSENE 2643 2831  28¢7 3202 354 3734 1623 g6 361 3310 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKS GAS
gt’;‘:ﬁg&%’"”“"‘s 10850 10623 117 11164 11744 11482 11886 12113 11529 10582 « ng;%%
GAS DE REFINARIA 3773 3746 3924 3745 IR0 1695 4091 4417 431 4000 REFINERY GAS
COQUE PETROLED 4714 4895 5179 5333 G004 5911 5998 G029 5438 4895 PETROLEUMCOKE
OULEN.PETROLED 2363 1881 2011 2086 1921 LG7S 1797 1667 1756 1ese TR ENEROVOR
ENERGE ﬁggskg(- 4348 €048 5BAE 7797 7530 7509 7798 8085 67u  eayp MW ",’:'"fggzgs
PETROLED
TOTAL 215197 226215 220712 241194 5860 253037 260218 265998 261201 255432 TOTAL

Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Consumo Final por Fonte (2016)

Grafico 1.4.a - Consumo Final por Fonte
Chart 1.4.2 - Final Energy Consumption
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Consumo Final por Fonte (2016)

Grafico 1.4.b - Consumo Final por Fonte
Chart 1.4.b - Final Energy Consumption
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Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf
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Consumo Final por Setor

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

107 tep (toe)

DENTFICACAD 2007 2008 2008 2010 am 012 011 04 2015 2016 IDENTIRCATION

CONSUMO FINAL 215197 226.215 2720732 241194 245860 253037 260218 265998 261203 285.432 FINAL CONSUMPTION

CONSUMO FINAL FINAL NON-ENERGY
NADeNeRGEnCo  MJEE WAETE 14321 UESS 16837 16873 1623 160W 15238 WTS2 oSO
CONSUMO FINAL FINAL ENERGY
eyl 201031 211538 206811 221508 223023 235165 243800 MOJS6 MSOEE 240680 NSO
SETOR
i S 21049 679 73916 24263 22171 22868 2603 27451 27763 26279 ENERGY SECTOR
RESIDENCIAL 2N 22738 N8 23562 23267 23761 23726 24808 24927 2485) RESIDENTIAL
- COMERCIAL 5935 6€MWO0 615 6731 7124 7708 8062  BEN 855 8399 COMMERCIAL
e POBLICO 3557 3622 3648 2636 3758 3741 1871 420 4047 40% PURC
C
v AGROPECUARIO 9067 931 9553 10029 9393 10362 10832 1% 140 iazm  AGRICUTUEEAD
o]
e TRANSPORTES - 5R019 62829 63041 69720 73988 79027 81152 863 84037 €266 TRANSFORIATON
<<
- RODOVIARID 52897 §7370 57683 63061 67896 72721 77007 79945 79267 77436 HIGHVIAYS
8]
é FERROVIARIO M5 1M L5 1|@E LMe 1180 1181 L6 18 1m RATLROADS
= AEREQ 2674 2857 2874 3241 1623 3820 3667 3709 3658 3347 ARVIAYS
a HIDROVIARIO 1218 1452 1359 1380 1323 1297 1298 1485 965 740 WATERVIAYS
|
TAL BI13 81570 76189 85567 BA7I6  BR.ES7  £A294  B7358 85127 BAIE3  INDUSTRIAL- TOTAL
i
o
o CIMENTO 3444 3820 3778 4255 5033 G135 G287 5338 4744 427 CEMENT
—
— :E‘l\zgg-cus‘n 17664 17627 13008 16445 17401 16914 16274 16387 6725 14963  PAG-RONANDSTEEL
of FERRD-LIGAS 1203 181 1447 1€95 1555 1565 1505 14M 1206 1218 IRON-ALLOYS
MINERACAD E MINING/
PRLOTZACAD 1195 2198 2255 2182 3318 2M0 1247 3368 336 27M PELLENZATION
NAO-FERROS0S NON-FERROUS/
£ QUTROS DA 5954 5966 5353 6492 7074 7067 6935 GEE 5646 5648 OTHER
METALURGIA METALLURGICAL
QUIMICA 175 7208 7350 7214 7440 7237 €985 6708 G874 6743 CHEMICAL
ALIMENTOS E FOODS AND
s 21262 20694 21547 23244 22997 MN23 3B 2223 N475 2351 BevERAGEs
TEXTR 1275 1208 W72 1M2 12001 16 L0 1017 895 842 TEXTILES
a‘m;ﬂ 8555 8957 9346 10131 10185 10003 10574 173 N9 123@ PAPER AND PULP
CERAMICA 1841 4183 4128 4435 4724 4803 S068 SO0 46M 4272 CERAMICS
OUTROS 6425 €883 6804 7211 7767 7504 7979  BOW  78M 7592 OTHERS
CONSUMO UNIDENTIRED
NAO-IDENTIFICADO o o 0 o B 0 B o o 0 CONSUMPTION
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Consumo Final por Setor (2016)

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

%
IDENTIFICACAD 2007 2008 2003 2010 2011 2012 2003 2014 2015 2016 IDENTIFICATION
CONSUMO FINAL 00,0 1000 1000 1000 1000 1000 1000 1000 1000 1000  FNAL CONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
M- EMERCETIOD 6 65 &8 73 68 &7 63 60 3 58 et
CONSUMO FINAL FINAL ENERGY
el @14 915 912 927 932 913 917 0 42 34,2 Rt
SETOR ENERGETICO as 103 108 101 Y 30 100 103 105 102 ENERGY SECTOR
RESIDENCIAL 102 w1 105 ag as 34 a1 93 ag a7 RESIDENTIAL
— COMERCIAL 28 27 23 28 23 20 X 12 33 33 COMMERCIAL
© PUBLICO %] 6 7 15 15 15 15 16 15 6 PUBLIC
c
] AGROPECUARID 42 s a3 42 4 4 4 42 at ap AOECEREEAND
2 LIVESTOCK
E: ;gmsmmfs - 70 WE Mg 289 01 1.2 20 124 22 12,4 TRANSPORTATION - TOTAL
= RODOVIARIO 245 254 261 265 216 287 K6 01 200 0.3 HIGHVIAYS
= FERROVIARIO 05 05 0.5 05 05 05 05 04 04 04 RAILROADS
E ARRED 12 13 13 12 15 15 14 14 " 13 ARVATS
8 HIDROVIARIO 06 06 0.6 06 05 05 05 06 04 0.3 WATERVIAYS
I {'(‘)??Af“"” - W7 .1 345 385 38 35,1 139 28 326 130 INDUSTRIAL - TOTAL
S CIMENTO 18 7 7 8 20 20 20 2.0 12 7 CEMENT
)
— :E‘“‘o‘c“” a2 78 53 68 7 &7 63 62 64 59 PIG-RON AND STEEL
— ACO
& FERRO-LIGAS 08 08 07 07 06 06 08 0.5 05 0.5 IRON-ALLOYS
MINERACAD E
PROTZACAD 15 14 10 12 14 13 12 12 13 1.1 MINING/PELLETIZATION
NAD-FERRDS0S ;
E OUTROS DA 28 26 24 27 29 28 27 25 22 22 NONRE mimmm
METALURGIA
QUIMKCA T 12 13 30 0 23 27 25 26 26 CHEMICAL
ALIMENTOS E
S ag al a8 95 a4 a5 ap 84 82 9,2 FOOUS AND BEVERAGES
TEXTIL 06 0.5 0.5 05 05 0.4 04 04 03 0.3 TEXTILES
PAPEL E
i 40 a0 a2 42 4 a0 4 42 45 48 PAPERANDPULP
CERAMICA 18 13 13 18 19 13 19 19 18 7 CERAMICS
OUTROS 30 30 X 30 32 2.0 3 30 30 0 OTHERS
CONSUIMO NAD- UNIDENTIFED
i 00 00 00 00 00 00 00 00 00 ) Ko
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Consumo Final Energético por Fonte (2016)

Tabela 1.6 - Consumo Final Energético por Fonte
Table 1.6 - Final Energy Consumption by Source for Energy Use

10° tep (toe)
FONTES 207 2008 2008 2000 2011 2002 2013 2014 2005 2006 SOURCES
GAS NATURAL 14731 15997 14589 15435 16931 17348 1775 18138 18080 18191 NATURAL GAS
CARVAD MINERAL 2962 3082 2400 3238 3715 3589 3630 3942 3855 1.258 oAl
LENHA 6310 16850 16583 17052 16403 16470 16182 16672 16670 15997 FAREWO0D
BAGACO DE CANA 26745 73695 20445 30085 27313 2836 2947 28612 23667 29791 SUGAR CANEBAGASSE
= LIXIVIA 1842 4078 4335 4TN 4721 4560 4881 54T 581 66 BLACKLIOUOR
"—é %’g}’,‘fmms W26 1202 123 133 1377 1296 1366 1186 1B 172 OTHER WIASTES
% GAS DE COQUERIA 1387 108 1200 143 1491 1430 139 1387 1336 1320 COKE OVEN GAS
g ;?S;’;A?E CARVAD 6716 6704 5308 7516 8209 7999 7807 7731 7886  7IM COAL CORE
s ELETRICIDADE 15441 36829 366318 20964 41361 42861 44373 46005 45096 44705 ELECTRIOTY
% CARVAO VEGETAL 6247 6209 31970 4543 4803 4598 461 41&2 4101 1529 CHARCOAL
(o ALCOOL ETILICO BEI7 1019 11799 12041 10744 991 11800 13019 15437 13889 ETHYL ALCOHOL
\_|| ALCATRAD 56 29 a % a8 ) a2 as B2 AR
§ RO VADDS  7epa7 79627 79261 BSO77 91850 97541 100766 103620 97728 95397 Ol PRODUCTS
T OLEQ DIESEL /24 WA WD 41498 435S] 46191 48797 49935 43031 4EMT DVESEL O
d OLED COMBUSTIVEL G498 6276 5975 4939 4428 3970 4043 415 325 3100 FUEL O
GASOLINA 14342 W55 14720 17578 20897 M52 24451 25740 23306 24275 GASOLINE
e 7411 7585 7446 7701 8000 8023 B3N  B3E) 8258 BT ppoimnins
NAFTA 0 0 0 0 0 0 0 0 0 0 NAPHTHA
QUERDSENE 2632 2823 2839 2195 3§77 2769 36M 2685 261 3307 KEROSENE
GAS CANALIZADO 0 0 0 0 0 0 0 0 0 0 GASWORKSGAS
OUTAAS
SECUNDARIAS DE 10709 10531 M0IW N0 1402 N0 NSY MBI 1262 10241 OTHERS
PETROLED
TOTAL 201031 211538 20581 223508 229023 235065 241800 24975 245966 240680 TOTAL
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Consumo Final Nao-Energético por Fonte (2016)

Tabela 1.7 - Consumo Final Nao Energético por Fonte
Table 1.7 - Final Non-Energy Consumption by Source

10° tep (toe)
FONTES 2000 2008 2000 2000 201 2012 2013 204 2016 2016 SOURCES
- GAS NATURAL m 70 77 1453 897 gge 836 63¢ 685 677 NATURAL GAS
©
g ey B2 WS W U3 W2 w07 141 122 97 a7 et
0
E ey 200 466 442 438 441 4% 525 4 203 355 HYDRATED ALCOWOL
g ALCATRAO W owe W W3 16 2 e 14 143 TAR
3 R o VADOS 12991 1027 1330 1503 15274 15252 W75 MEOS 13928 13489 Ol PRODUCTS
SI NAFTA 7791 €879 7360 7601 7386 7323 654 6201 6920 6258 NAPHTHA
(Vo)
E QueHosene n 8 7 7 1 15 8 g 1 3 é%’sm
= GAS DE REFINARIA 141 ) % @ 42 4% 339 301 27 M REANERYGAS
OUTROS 4908 G048 5844 7797 7530 7508 7794 B0 671 6917 OTHERS
TOTAL 14166 14676 14921 17686 168¥ 16873 16X 16018 15238 14752 TOTAL
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Dependéncia Externa de Energia (2016)

Tabela 1.8 - Dependéncia Externa de Energia’
Table 1.8 - External Dependence on Energy '

IDENTIFICACAD 'E'”’j['PAD” 2007 2008 2008 2000 201 2012 2013 20 2006 2016 SPECIFACATION
100
19571 21788 9658 20694 22 289 41401 19621 228% &
i tepltor) 9571 2 3 20694 22137 30889 43401 19621 2283 263 -
% 80 84 19 76 79 w07 a4 127 7.4 21
100 ) ) _ ) ) )
bentboclld 15 5 -5 a7 7 136 285 1M 224 -43%
PETROLED PETROLEUM
% 08 02 75 -4  -09 57 NE 48 94 -194
10F m3 10314 11691 8328 12633 10806 13997 17085 19409 18393 12023
GASNATURAL é‘ﬁ”’w
% M8 435 383 433 e 388 428 443 @5 224
1091 16439 17210 12836 17710 20078 18077 19937 22069 22568 20610
MINERAL
% 75 768 M2 756 800 08 71 780 761 7A)
GWh I|EI? 42211 19666 464 ISHEE 40254 403U 21775 34422 40795
ELETRICIDADE ELECTRICITY
% 80 a4 B 63 63 &8 Y 54 56 66

Nota: valores negativas correspondem a exportacao liquida. | Note: Negatives values corresponds to net exports.
1. Diferenca entre a demanda Interma de energlz finclusive perdas de transfarmagdo, distrioulgao e armazenagem) e 3 producao Interma. [ Difference between Domes-
tic Energy Demand (inciuding Aasses in transformation, distridution and storoge) ond Domestic Production.
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Dependéncia Externa de Energia (2016)

Grafico 1.8 - Dependéncia Externa de Energia
Chart 1.8 - External Dependence on Energy
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qb Composicao Setorial Consumo Derivados de Petroleo (2016)

Tabela 1.9 - Composicao Setorial do Consumo de Derivados de Petréleo’
Table 1.9 - Oil Products Consumption by Sector'

%
IDENTIFICACAD 2007 2008 2009 2010 aom 2012 2013 014 2005 016 SPECIACATION
TOTAL (10° tep) 92810 965839 95730 105237 110435 117421 121.240 125828 118098 112.040 TOTAL {\F toe]
CONSUMO NA TOTAL
TRANSFORMACAD 33 4 33 36 30 9 48 60 55 28 TRANSFORMATION
== CENTRAIS ELETRICAS DE PUBLIC SERVICE
= SERVICO POBLICO 23 23 21 25 20 29 7 51 a4 18 POWEE PLANTS
+=
c
O CENTRAIS ELETRICAS SELF-PRODUCERS
ey AUTOPRODUTORAS 10 12 1L 1.0 10 11 11 1.0 Ll 1.0 POWER PLANTS
S
< CONSUMO FINAL FINAL ENERGY
- ENERGETICO 828 824 aze 817 832 a3 g31 824 828 85,1 CONSLMPTION
(S)
\g SETOR ENERGETICO 52 439 5l 49 43 40 44 45 47 42 ENERGYSECTOR
>
g RESIDENCIAL 64 63 64 60 L8 54 54 52 55 59 RESIDENTIAL
|
S COMERCIAL 05 05 03 03 03 04 04 04 04 04 COMMERCIAL
\e]
:‘ PUBLICO 0.6 0§ 06 04 04 02 0.2 02 0.2 02 PUBRLIC
(W
AGRICINTURE
(o] AGROPECUARIO 5E &0 59 56 52 50 439 49 L4 47 AND LIVESTOCK
TRANSPORTES 507 513 514 530 556 573 513 569 566 59,8 TRANSPORTAIION
INDUSTRIAL 139 129 130 15 e 107 106 10,2 99 99 INDUSTRIAL
CONSUMO NAD-
IDENTIFICADO 0.0 0.0 0.0 Qo0 0.0 0.0 0.0 00 0.0 0.0 UNIDENTIRED
CONSUMO FINAL NAD- FINAL NON-ENERGY
ENERGETICO 139 135 139 47 138 130 121 1ne 18 120 CONSUMPTION
TOTAL 1000 100,0 100,0 1000 1000 100,0 1000 100,0 1000 1000 TOTAL

' Inciui Aquidos de gas natural) | incugdes nodural gos Aquids
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qb Composicao Setorial Consumo Derivados de Petroleo (2016)

Grafico 1.9 - Composicao Setorial do Consumo de Derivados de Petroleo
Chart 1.9 - Oil Products Consumption by Sector
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Composicao Setorial Consumo Eletricidade (2016)

Tabela 1.10 - Composicao Setorial do Consumo de Eletricidade
Table 1.10 - Electricity Consumption by Sector

%
SETORES 2007 2008 2008 2000 201 2012 2013 204 2015 2016 SECTORS
CONSUMOFINAL(10’tep)  35.443 36829 36638 10064 41363 42851 44373 46005 45006  4ajos o CoerrEe
SETOR ENERGETICO 2 43 43 58 50 53 58 58 61 57 ENERGYSECTOR
RESIDENCIAL 21 23 BWe W 13 N 242 M7 /0 258 RESIDENTIAL
COMERCIAL W2 WS 185 150 154 16D %4 €3 14 172 COMMERCIAL
PUBLICO 82 81 83 80 73 8.0 80 a5 8,3 83 PUBLIC
AGROPECUARIO 41 43 42 41 a5 47 46 5,0 5.1 53 AR
TRANSPORTES 04 04 04 04 04 04 04 0.4 04 04  TRANSPORTATION
INDUSTRIAL 467 @61 438 @8 435 42 w07 187 M7 176 INDUSTRIAL
TOTAL 000 1000 1000 1000 WA0 1000 W00 000  0a0 1000 TOTAL
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Composicao Setorial Consumo Carvao Vapor (2016)

Tabela 1.11 - Composicdo Setorial do Consumo de Carvao Vapor
Table 1.11 - Steam Coal Consumption by Sector

%
IDENTIFICACAD 2007 2008 2009 2000 2011 2012 03 2014 2015 200 IDENTIACATION
CONSUMO TOTAL (10° tep) 4893 4914 12926 518 5465 5931 7354 8286 8310 7469 'OA cavsu#;n&r;
TERMELETRICIDADE WE  ¥3  WE W1 W!O  29s 50,6 §24 536 564  POWERPLANTS
INDUSTRIAL 605 €27 612 629 630 605 Y LT T B 1 INDUSTRIAL
CIMENTO 11 11 12 10 18 18 1.8 15 08 08 CEMENT
QUIMICA 17 13 18 24 19 28 21 20 21 17 CHEMICA
ALIMENTOS E BEBIDAS 03 07 12 14 17 12 03 08 08 07 ;ﬁmm‘gg
PAPEL E CELULOSE 16 16 21 22 23 21 17 " 10 11 PAPERAND PULP
OUTRAS INDUSTRIAS 852 %74 547 559 603 527 023 N9 47 293 OTHERS
OUTROS SETORES 00 00 0.0 0 00 0,0 00 00 00 00  OHER SECTORS
TOTAL 100 1000 1000 1000 1000 1000 1000 1000 1000 1000 TOTA
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Composicao Setorial Consumo Carvao Vapor (2016)

Grafico 1.10 - Composicao Setorial do Consumo de Carvao Vapor
Chart 1.10 - Steam Coal Consumption by Sector
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Composicao Setorial Consumo Biomassa (2016)

Tabela 1.12 - Composicao Setorial do Consumo Final de Biomassa
Table 1.12 - Biomass Consumption by Sector

%
SETORES 2007 2008 2008 2010 am 2012 2013 014 2015 2016 SECTORS
CONSUMO FINAL FINAL CONSUMPTION
ENERGETICO (10 tep) 62626 67796 E£50985 69551 6L.O47 64984 67752 68749 71603 70.3%9 (10° soe)
SETOR ENERGETICO 1639 ne 186 184 16,0 16,2 181 18,1 184 174 ENERGYSECTOR
RESIDENCIAL 133 121 123 nz 10,7 107 91 95 95 92 RESIDENTIAL
— COMERCIAL E POBLICO 02 0.2 0.2 03 03 03 03 03 03 02 € pﬁ
=
AGRICULTURE AND
CIC) AGROPECUARIO 8 8 37 36 38 8 38 39 40 a7 LVESTOCK
2
E TRANSPORTES 138 18,2 173 173 165 15,2 175 189 N5 197 TRANSPORTATION
<
m INDUSTRIAL 520 480 473 482 52,7 5319 511 492 464 497 INDUSTRIAL
O
é CIMENTO Qa5 05 0,1 02 05 0& (119 05 04 04 CEMENT
'S
d FERAO-GUSA EACO 1E 69 41 48 54 51 45 43 42 is PG-IRON AND STERL
I FERRO-LIGAS 11 11 03 09 09 09 08 07 08 06 IRON-ALLOYS
i
o
8 ;‘I‘ [)ETRIQESAQQE 0.0 00 00 00 00 00 00 00 00 00 MININGPELLETIZATION
-
o} o"ﬁ?ﬁﬁisﬂgmﬁmm go oo 00 00 00 00 00 o0 oo op MRl
ouiMICA 01 a1 0,1 0. 01 0,1 01 01 01 Q. CHEMICAL
ALIMENTOS E BEBIDAS 28 256 278 281 25 310 28 2,7 247 280 FOODS AND BEVERAGES
TEXTL 02 a1 0} 01 0.1 0,1 01 01 01 ol TEXTLLES
PAPEL E CELULDSE 94 92 100 103 1o 10,7 1o 1n4 n7 127 PAPER AND PLLP
CERAMICA 31 32 32 34 38 i 40 40 33 30 CERAMICS
QUTROS 12 12 12 13 14 14 14 13 12 12 OTHERS
TOTAL 1000 1000 1000 100,0 1000 1000 1000 1000 W00 1000 TOTAL
Nota: inciul bagago de cana, lenha, outras fontes primarias renovévels, carvao vegetal e 2icool. [ Note: Inciucing sugar cone bogasse, Arewood, charooal, aiconal ond
other renewatie prmary sources.
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Oferta Interna de Energia (2016)

Grafico 1.13.a - Oferta Interna de Energia
Chart 1.13.a - Domestic Energy Supply
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Oferta Interna de Energia (2016)

Grafico 1.13.b - Oferta Interna de Energia
Chart 1.13.b - Domestic Energy Supply
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s \/ .\..‘
Hidréulica = Gas Natural Lenha eC. oukor |_Il—1 I | I , l_l Perdac na Rcsidcnciol Setor

Elerricidade 5 Vegetal

Fluxo Energético (2016)

Produtos da Petroleo e
Cana Derivados Fluxo Energético- BEN 2017 | ano base 2016
¢ : and it - . F . Industrial Transportes
. . ts Energy Flux - BEN 201 7 year 2016 t
50,3 105,4 84,2 82,7
(17,5%) (36,5%) (29,2%) |28,7%)

Valores em 10° tep

Veuliioe
VOIUES

= n T S 2
> | 10" to¢

Gross
Domestic

Supply

Uranio ¢ Piblico v

Comercial Usos N3o Iransformagao Energético

17,6 Mlnerale Dcrwudqs

(12.3%) i , ~4‘o Com ; Outros Perdes Aexopcmouo En etgétlcos " (8.6%) )
36.3 (6.1%) Derivados e (14%) (2,8635 9,0 08 239 263
12,6% 231 o | : - ’ 9.1%
(12.6%) (8,0%) oducts 1‘.';2% 1 (3.1%) (3.6%) 14,3 (8:3%) G4
15,95 =

Nota | Note: Os paremtaais faram calaudadas com base ra Oferta Total Intema | Percentage were calaulated based an Grass Damestic Supply
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Fluxo de Energia Elétrica (2016)

H"f"’“"‘f Fluxo de Energia Elétrica - BEN 2017 | ano base 2016 Industriol Residenciol
4217 Electricity Flux - BEN 2017 | year 2016 o 1 T
€ o el : 195.3 132.9

(3L5%) (20,4%)

Oferta Interna de

Energia Elétrica
Domestic

Electricity Supply
619,7

Consumo de
Eletricidade

Fle

Geracao de
Eletricidade
Electricity

Valores em TWh
GasMNatural Biomassa Eclica Derivados C3MVE0  Nuciear  Solar
Platurel Gos i de Petroleg Mineral e, o o Pens
T - Setor  Publico Comercial erdas
% N o . Derivados 159 0,09 anpertes Agl?lpl; Energéllco L g ~ Losscs
e pen e oo 21 t v 433 892 99,7
- e 218 Secn : 134%)  (16,1%)
(0,3%) 7.0%) | )
13,7%) 18.0 (@.5%) =
@) (4.8%)

Nota | Note: Inclui impartigo ¢ autoprodusdo| Includes imparts and self production

Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf

Reinaldo C. Bazito



Producao de Petroleo

Tabela 2.2 - Petroleo
Table 2.2 - Qil

10 m?
FLUXD 2007 2008 2009 2010 20m 2012 2013 014 2015 2016 aow
PRODUCAD’ 101755 105618 113519 119595 122445 120.244 nrm 131129 1410 146.322 PRODLCTION
IMPORTACAD? 2020 22022 21762 MWEs8 19258 20017 22891 20.317 17.277 a.3ag [MPORT?
EXPORTACAD -24454 -25138 -10503 -36.645 -35080 -30.951 -21.046 -30.112  -42.7%3 -49.172 EXPORT
VARIACAD DE STOCK VARIATIONS,
ESTOQUES, PERDAS E -363 171 <1397 1104 -1.408 630 5E1 -326 -1.812 -672 LOSSES AND
AJUSTES’ ADJUSTMENTS
CONSUMO TOTAL 101.058 102.431 103.381 103712 105215 109540 NEN7 121008 114.428 105467  JTOTAL CONSUMPTION

TRANSFORMACAD ’ 101.058 102431 103.381 103.712 105215 109940 MBI 121008 14428 105467 TRANSFORMATION

1. N3o indlul Liquidos de Gas Natural | NGL not Incluged.

QFL 1601 — Quimica Ambiental |

2. Inclul condensados de Nafta e LGN Impartado. | includes condensed naphito ond imported NGL

3. A partir ge 2009 0s estogues de petroleo e seus derlvados 20 dados Informados (anterlormente eram estimados). [ Since 2009 the stocks dota of orude off and Its
byproducts are informed (they were previously estimated].
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Producao/Consumo de Petréleo

Grafico 2.2 - Petréleo
Chart 2.2 - 0il
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Gas Natural

Grafico 2.3 - Gas Natural
Chart 2.3 - Natural Gas
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Gas Natural

Tabela 2.3 - Gas Natural
Table 2.3 - Natural Gas

10F 2
F0 W07 208 2009 200 20N 2012 0@ 04 005 N6 Row
PRODUCAD B2 21591 21037 22938 24064 25762 28N N8N 1B 188 PRODUCTION
IMPORTACAD 1033¢ NME BXE 16T 104N 1B 16%2 1938 AW N7 IMrORT
VARIACAD DE STOOK
ESIOQUES PERDAS 5573 602 7921 724 -6O71 5315  -556  IEI5 (10773 12784 VARATONSIOSSES
£ AIUSTES AND ADASTMENTS!
CONSUMO TOTAL 22917 26898 21580 283N 28474 1361 MSED 41398 42761 3620 TOVALCONSUMPTION
TRANSFORMACAD 5627 B28¢ 452 9318 8470  1MIS1 18766 22311 21783 15743 TRANSFORMATION
PRODUCAD DE
- DERIVADOS DE 2008 1856 167 1608 208 0@ 72 s 33w 3 OILROOUCR
PETROLEO
= GERACAD ELECTRICTY
© oy 1518 6477 2908 7730 572 10000 1558 188ST 18400 708 gecennb
GC) CONSUMO FINAL 1286 WMEIS 16999 10977 20004 20460 20815 21067 21003 21008 ANALCONSUMPTION
o :
= R efiey &7 s B 188 0@ 10 %0 78 7% 770 Ny
< CONSUMO FINAL FNAL ENERGY
Consuon 16403 17808 16186 1732 18S84 19439 Wess 20310 2022 2ome  FRALINERGY
S SIon ENERGY SECTOR
o R ETICO 4011 5227 5280 4N S0S3 5700 6307 GEES  GEM 7N
\E RESIDENCIAL X 260 20 20 %@ 3% WS k2 IS4 45 RESDENTAL
>
COMERCIAL] COMMERCIAL]
g i w0 73 % w20 2 M3 W m s
| TRANSPORTES 2559 2451 2006 2006 1972 182 1872 1812 1764 1810 TRANSPORTATION
b AODOVIARIO 2559 2451 2006 2008 1972 182 182 1812 LJEt 1810 HIGHWAYS
o
8 INDUSTRIAL 9196 GE05  8MI 10538 M37 1192 N6 M2 NAm 10800 INDUSTRIAL
. CIMENTO n » ® ® B @ 3 » 1 s cemen
(o] FERAD-GUSA PIG-IRONAND
s 1379 W36 730 109 UB 1M L8 L7 130 Lo P
FERRO-LIGAS 1 2 2 2 3 ] % n 7 0 RON-ALOYS
LoTAco w48 19 7M. 7@ 785 70 B 76 466 g hohd
NAO-FERROSOS NON-FERROLS/
£ OUTROS DA M 7 0 @e e 93 100 108 &l 6A OTHER
METALURGIA METALLURGICAL
oulMICA 2567 2640 257 2601 2763 2520 2315 2298 255 2438 CHEMICL
ALIMENTOS E FOODS AND
ALMENT &7 66l em 72 0 me 7@ @6 8y AW et
T @1 3 M0 w3 a0 ;s @ e o TxmEs
PAPELECEWIOSE &8 /8 49 769 81 &3 919 963 915 84 PARRANDAIP
CERAMICA 1091 LME M0 126 484 1493 1538 181 105 1505 CERAMICS
OUTROS 1M8 1619 1S54 2060 2162 2109 2M8 2082 23 2481 oieRs

1. Inciul ndo-aproveltads e reinjegdo) including non-utiitzed and reinfected energy:
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Carvao Vapor

Tabela 2.4 - Carvao Vapor
Table 2.4 - Steam Coal

109t
FLUXD 2007 2008 2009 2010 2011 2012 2013 04 005 2016 oW
PRODUCAD 5821 6451 4801 5415 5505 661 8594 7935 6354 7008 PRODUCTION
EXPORTACAO/
MPORTACAD 4596 46231 3506 5136 6238 5890 7449 9391 9968 8805 EXPORTAMPORT
VARIACAD DE STOCK VARIATIONS,
ESTOQUES, PERDAS 100 -8 n % -300 254 475 -296 597 -575 LOSSES AND
£ AJUSTES ADIUSTMENTS
CONSUMO TOTAL WSIE 10250 B3V 10720 1439 12761 16569 16931 16914 16236 TOTAL CONSUMPTION
TRANSFORMACAD! 5151 4696 3952 4751 4535 6207 B854 9684 9812 0352  TRANSFORMATION'
— CONSUMO FINAL 5361 5556 4307 G967 6854  655) 6715 7247 7002 G884 FINAL CONSUMPTION
© CONSUMO FINAL FINAL ENERGY
2 et 5361 5556 4307 5967 6854 6553 6715 7247 7102 5884 NN
()
el TRANSPORTES 0 0 0 0 0 0 0 0 0 0 TRANSPORTATION
g FERROVIARI 0 0 0 0 0 0 0 0 0 0 RALROADS
© INDUSTRIAL? 5361 5556 4387 G955 6854 655) 6715 7247 7102 5884 INDUSTRIAL?
8]
g CIMENTO 101 105 a a7 191 200 22 70 26 07 CEMENT
=
=) FERAO-GUSA PAG-IRON AND
o] EAGO 3406 3601 2773 3NM4 3378 2263 72 1601 37W 31309 P
| FERAO-LIGAS 0 0 0 0 0 0 0 0 0 0 IRON-ALLOYS
—
MINERACAD E MINING/
8 PELOTIZACAO B85 231 515 715 870 e 778 25 g1 480 PELLETZATION
i NAD-FERROS0S
— £ OUTROS DA 161 51 @ 1080 1387 137 1310 1373 1209 1240 nngm
l-é METALURGIA
QUIMICA 191 208 160 281 26 3 3% 18 w257 CHEMICAL
ALIMENTOS E FOODS AND
BERIDAS m 28 m %8 n2 7 162 153 151 w SEVERAGES
TEXTL 0 0 0 0 0 0 0 0 0 0 TEXTILES
PAPEL E CELULOSE 164 165 m 28 261 262 22 79 175 W1 PAPERANDPULP
CERAMICA 77 a3 7 70 122 ) a1 " 144 [ CERAMICS
OUTROS 26 /I 440 202 207 195 162 4 as5 19 OTHERS
CONSUMO NAD- UNIDENTIFRED
DENTIFCADO 0 0 0 0 0 0 0 0 0 0 CONSUMPTION
1. Gerag2o de energla elétrica. | input for electricity generation.
2 Houve mudanga de Criteério metodoiogico. A partlr desta edicao o carvao metaldrgloo para uso Industrial passa a ser contablizado ComO C3IVa0 Vapor Com poder
calorifico Iguai 2 6000 kealjkg. | 2 There was o change of methodological criterium. Fram this edition on, the metallurgicay oal for Industrial use &5 now considered as
steam coal with colovific value §000 koalfkg.
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Carvao Metalurgico

Tabela 2.5 - Carvao Metalurgico
Table 2.5 - Metallurgical Coal

10t
FLUXD 007 2008 2009 2010 201 2012 2013 M 015 2006 oW
PRODUCAD M4 158 260 0 0 0 0 0 0 0 PRODUCTION
IMPORTACAD 10268 10688 8956 10773 M0 10596 10532 10960 10304 10638 IMPORT
= VARIACAD DE
= ESTOQUES, PERDAS E 46 - g8 1 -3%0 245 76 76 & - STOCKVARMIGNS [OSSES
S AND ADASSTMENTS
2 AJUSTES
()]
'.g CONSLIMO TOTAL 10366 10470 9281 10854 11351 10841 105 10884 10372 10393 TOTAL CONSUMPTION
< TRANSFORMACAD' 10366 10470 9281 10863 11351 10841 10516 1088¢ 10372 10393 TRANSFORMATION’
@©
(&)
£ CONSLMO FINAL FINAL CONSUMPTION IN
£ ey 0 0 0 0 0 0 0 0 0 0 i
(@}
, CIMENTO 0 0 0 0 0 0 0 0 0 0 CEMENT
S FERRD-GUSA
= Fn 0 0 0 0 0 0 0 0 0 0 PIGIRONANDSTEEL
— AQ
-
o FERRD-LIGAS 0 0 0 0 0 0 0 0 0 0 IRON-ALLOYS
MINERACAD E MINING AND
PELOTIZACAD 0 0 0 0 0 0 0 0 0 0 PELLETIZATION
NAD-FERROSOS )
E OUTROS DA 0 0 0 0 0 0 0 0 0 o "W ﬁ;&"ﬁ"g
METALURGIA
OUTROS NAO
e e 0 0 0 0 0 0 0 0 0 0 OTHERS

1. Processado em coquerias. [ input for coal coke proguction.

2 Houve mudanga de critério metodologico. A partir desta edig2o o carvao metzilrgico para uso Industrial passa 3 ser contablizado COMO Carvao Vapor Com poder
calorinoo igual 3 6,000 kcalkg. | 2 There was g change of methodologiol orfterium. From this edition on, the metalurgical cool for industrial use is now considered as
steom cool with calorific volue 6000 kcal/Xg.
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Grafico 2.4 - Lenha
Chart 2.4 - Firewood
107t

70000 A

— RESIDENCIAL
60.000 A ~—— BESIDENTIAL

50.000
40.000
30.000

20000

10.000

\AGW

ECUARIO
AGRICULTURE AND UVESTOCK

0 1 L L) L) 1 Ll L L) L) L) 1 L L) L) L) 1 Ll L L) L) 1 Ll L L) L) L) 1 Ll L) L) L) 1 Ll L L) L) L) Ll L L) L) L) 1 Ll L L}

o~ (=3 o - (] g [ra3 o -

1970

8 & & # 8

= = R

1974
1978

Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf

Reinaldo C. Bazito



Bagaco de Cana

Tabela 2.12 - Bagaco de Cana
Table 2.12 - Sugar Cane Bagasse

107t
FLUXD 2007 2008 2008 2010 20 2012 203 20 005 206 oW
PRODUCAD 134550 144443 146176 160311 146941 154027 161132 161174 162588 168567 PRODUCTION
= CONSUMO TOTAL 134550 144443 146176 160311 146943 154027 162132 161174 162588 168567  JOTAL CONSUMPTION
g TRANSFORMACAD' 8967 9707 126 19361 18696 20788  M712 26829 27981 28636  TRANSFORMATION'
"g CONSUMO FINAL 125562 134736 133561 141173 128247 133239 138420 134345 134607 139881 FNAL CONSUMPTION
<
3 ey 125582 134736 13561 WL173 128247 131239 138420 14345 134607 139881 b
E SETOR
E} ENERGETICO 49743 62473 57557 50991 48887 49039  G7479 58514 G768 57458 ENERGYSECTOR
l INDUSTRIAL 75800 72263 76004 81179 79360 81899 80941 75811 72818 82424 INDUSTRIAL
i
§ QUIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL
5 e J5E70 72081 75822 80989 79369 GA7BS 80822 75691 7271 E228) w&”g
PAPEL E CELULOSE wo w2 w2 180 1@ M 19 1e 128 41 PAPERANDPULP
OUTROS 0 0 0 0 0 0 0 0 0 0 OTHERS

1. Geragao de energla elétrica. | Input for electrickty generation.

58 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf

Reinaldo C. Bazito



QFL 1601 — Quimica Ambiental |

59

Derivados de Petrdleo

Grafico 2.6 - Consumo Total de Derivados de Petréleo e de Gas Natural
Chart 2.6 - Total Consumption of Oil Products and Natural Gas Products
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Diesel

Tabela 2.17 - Oleo Diesel Total'
Table 2.17 - Total Diesel Oil'

100 m
FLUXO 2007 7008 7009 2010 201 2012 2013 2004 2015 2016 ROW
PRODUCAD 19516 42244 44051 431827 45564 48794 52086 52722 52996 48605 PRODUCTION
IMPORTACAD 5093 5829 3515 9007 93 9719  100M 1275 6940 8469 IMPORT
EXPORTACAD 1804  -1557 2010 1545 110 792 -1.030 916 -768 -812 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS E 442 306 91 200 10 an -412 -234 340 -284 LOSSES AND
ANUSTES ADIUSTMENTS
CONSUMO TOTAL 41253 46821 45947 51488 51817 57508 60663 62767 59509 55958  JOTAL CONSUMPTION
TRANSFORMACAO? 1704 2215 2006 2551 2460 3128 3925 3881 2866 1421 TRANSFORMATION?
CONSUMO FINAL 41550 44608 43942 48937 51357 54470 57544 58885 56543 54537  FANAL CONSUMPTION
- CONSUMO FINAL FINAL ENERGY
= ENEREERCD 41550 44508 43942 48937 51357 54470 57544 58885 56641 54537 CONSUMPTION
)
c SETOR ENERGETICO 155 179 192 107 115 1.402 1541 1.784 1578 1049 ENERGY SECTOR
v
o] COMERCIAL 56 €9 &7 42 10 n 7 8 5 10 COMMERCIAL
g PUBLICO m ni 4 " 5 9 6 3 3 3 PUBLC
© AGROPECUARIO 6013 6704 6503 6807 6677 6945 944 7292 7461 6179 m’“"[}:ﬁ%ﬂ
O
é TRANSPORTES 34351 16658 36232 40048 42363 44857 47685 40372 46278 45940 TRANSPORTATION
\S RODOVIARID 32714 34977 34627 33489 40788 41222 46082 46770 44850 44553 HIGHWIAYS
@] FERROVIARIO 1155 1192 1365 1170 1181 1212 12 1.186 1145 1123 RAILROADS
| HIDROVIARIO 481 489 440 489 400 val a2 416 283 265 WATERVIAYS
S INDUSTRIAL 855 804 834 855 1.180 1LM7 1381 1425 1318 1255 INDUSTRIAL
8 CIMENTO 48 50 50 53 7% Ev) 20 8s 70 (33 CEMENT
—
'5, FERRO-GUSA E ACO 17 7 7 8 a 45 “ 42 U 30 PAG-IRON AND STEEL
MINERACAD E MINING/
PELOTIZACAD 285 234 264 07 @ 453 467 500 485 a5 PELLETIZATION
QuiMICA 179 182 161 2 15 15 77 21 2 19 CHEMICAL
ALIMENTOS E FOODS AND
BEBIDAS a1 97 97 175 72 250 105 291 287 286 BEVERAGES
TEXTIL 3 3 k! k! 8 9 7 3 3 2 TEXTILES
PAPEL E CELULOSE 7% 80 80 a0 126 s 161 194 204 216 PAPERAND PULP
CERAMICA k| 9 9 7 7 13 bl n b n CERAMICS
OUTROS 147 152 152 170 210 214 240 %2 208 160 OHERS

1. Inclul biodlesel. | includes tlodlesel

2. A partir ge 2009 os estoques de petroleo e seus derivados s30 dados Informados (anteriormente eram estimados). / Since 2009 the stocks doto of crude off and s
products ove informed (they were previously estimated).

3. Geragdo de eletricidade. | Input for electricity generation
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Diesel de Petroleo

Tabela 2.18 - Diesel de Petroleo?
Table 2.18 - Diesel of Petroleum?

1B m
FLUXO 2007 2008 2008 2010 2011 2012 2011 204 2015 2006 oW
PRODUCAD WA 41077 42443 41429 42891 45576 49068 4907 49.059 44804 PRODUCTION
IMPORTACAD 5099 G5B9 3515 0007 9333 9719 10024 1275 6940 G463 IMPORT
EXPORTACAD 184 1557 2010 1545 -LMO 792 -1030 936 768 -B32 EXPORT
VARIACAD DE STOCK VARIATIONS,
ESTOQUES, PEADAS E TV S S BT 251 156 w am :ws 3 8 LOSSES AND
AJUSTES * ADIISTMENTS'
CONSUMO TOTAL 42303 45702 44789 4942 51270 GAB4E  S7783 59375 GGSE2 52158 TOALCONSUMPTION
» TRANSFORMACAD 1704 2161 1936 2430 2405 3006 3020 3704 2754 1340  TRANSFORMATION
*g CONSUMO FINAL 4145 43561 42453 467N 4B865 51830 54764 SS671 52808 50818 FINAL CONSUMPTION
g ey~ A5 43541 42453 4BV 4RS65 51830 Sa764 Sse s2es  somg A ERERRY
g SETOR ENERGETICO 155 173 192 1071 MG 1402 1541 1784 1578 149 ENERGYSECTOR
© COMERCIAL &6 68 65 40 10 n 3 8 5 3 COMMERCIAL
E PUBLICO m 10 10 13 5 8 5 3 3 1 PUBC
E:;, AGROPECUARIO €013 6500 €277  G4B4 64 6597 657 6E9 693 sy AGTCULECAND
I TRANSPORTES 1946 15782 35004 IBIAS 40271 42635 45327 45652 41053 42743 TRANSPORTATION
—r RODOVIARIO 138 N9 13426 6665 30748 41061 43778 448 ALTN 4143e HIGHVIAYS
=2 FERROVIARIO W7 U4 Um0 LA U2 US 142 1Ng 1065 1044 RALROADS
= HIDROVIARIO @ 489 440 489 400 1 42 &6 13 26 WATERVIAYS
"5: INDUSTRIAL 85 B2 60s g9 MM e 1203 1344 1225 1167 INDUSTRIAL
CIMENTO @ a9 a8 51 ) 7 7 &0 65 61 CEMENT
FERRO-GUSAE ACO 7 16 16 17 n 4 a2 19 7 n  PGIRONAND
,',‘f'l\gﬁ?ﬁé% m w6 X/ 1@ 40 o s o am @ MNNG
QuiMIcA 179 78 155 10 " 15 % 2 0 18 CHEMICAL
pLMENTOS Y % N w2 w ™ m W %6 s
TEXTIL 1 3 3 3 7 3 6 5 3 2 TEXTILES
PAPEL E CELULOSE 76 78 7 %0 129 138 151 183 190 200 PAPERAND PULP
CERAMICA 9 9 3 7 2 n 27 b2 % 7 CERAMICS
OUTROS W e W 62 200 24 28 28 195 149 OTHERS
1. N30 Incsul Biodlesey 1 Eiodiesel not inciuded.
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Biodiesel

Tabela 2.19 - Biodiesel
Table 2.19 - Biodiesel

10 m3
FLUXD 2007 2008 2009 2000 2N 2012 2013 20l 2015 2016 ROW
PRODUCAD a4 107 1608 2397 2673 2717 2917 2420 397 2801 PRODUCTION
VARIACAD D ESTOOUES, PERDAS 0 4 @ @ m % m m m g SOKARAISIGSEAND
CONSUMO TOTAL 404 LN 1588 2347 2547 2754 2835 3391 3947 2800 TOTAL CONSUMPTION
TRANSFORMACAD 0 54 0 2 L1 ¥l 105 77 nz g1 TRANSFORMATION®
CONSUMO FINAL ? 404 1067 141 2276 2492 263 2780 324 38 3719 FINAL CONSUMPTION?
- CONSUMO FINALENERGETICO® 404 1067 1489 2226 2492 2632 2780 3214 3815 3719 INALENERGY CONSUMPTION
= COMERCIAL o 2 2 2 1 1 0 0 0 1 COMMERCIAL
% POBLICO o 31 & 1 o 0o 0 0 0 0 PuBLIC
2
= AGROPECUARIO 0 e& 26 W3 M W 3 41 52 43IAGRICULTUREANDLVESTOCK
<
- TRANSPORTES * 404 @6 1220 1864 2098 2222 2364 2718 3220 1197 TRANSPORTATION
E RODOVIARK 16 @ 1202 1625 2039 2161 2304 2652 M0 209 HIGHIAYS
5 FERROVIARIO B W % 3 9 & & & @ 79 RALROADS
Clj INDUSTRIAL o 2 ®» 3% 8 & 6 M @ e INDUSTRIAL
- CIMENTO o 1 2 3 4 4 u 5 3 5 CEMENT
o
© FERRD-GUSAE AO o o 1 1 2 2 2 2 2 2 PIG-1RON AND STEEL
- MINERACAD E PELOTIZACAO o 7 9 ® W B N0 ® W™ 32 MNNGPELETIZATION
|-CL)' ouiMICA o & & 2 1 1 1 1 1 1 CHEMICAL
ALIMENTOS E BEBIDAS o 2 1 8 m o © 7 1 20 FOODSANDBEVERAGES
TEXTIL o © o o o 0o 0 0 0 0 TEXTILES
PAPEL E CELULOSE o 2 1 o 71 71 =8 nmoou . PAPER AND PULP
CERAMICA o o o o 2 2 1 2 2 2 CERAMICS
OUTROS o 4 5 8 n ou n T OTHERS

1 Geragdo de eletricidade. | T input for efetrictricity generation.

2 A partir ge 2008 a mistura de biodiesel puro (8100) 20 0leo diesel passou a ser obrigatdria. Entre Janeiro e junho de 2008 a mistura fol de 23, entre Julho de 2008
£ Junho de 2009 fol de 3% e entre Julho e dezembro de 2009 fol de 4% | 2 Since 2008 the blend of pure tiodiese! (B 100) In diesel ol has become mandatory. Between
January and June 2008 the mix was 2%, between July 2008 and June 2003 It was 2% and between July and December 2009 It was 4%

3 Admitiu-se 2 hipotese de que antes de 2008 todo o consumo de blodiesel fol no setor transportes. [ 2/t was odmitted that before 2008 ol the biodVesef consumption
Wos in the transportation sector.

4. 0 tleo miesel para transporte hidrovidrio n2o contém blodiesel. | The avesel olf for waterways transportation does not contoln blodiesel.
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Oleo Combustivel

Grafico 2.7 - Oleo Combustivel
Chart 2.7 - Fuel Oil
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Tabela 2.21 - Gasolina
Table 2.21 - Gasoline

Gasolina

10 m
FLUXO 2007 2008 2008 2000 201 2002 2013 204 2015 2016 ROW
PRODUCAD 22204 2617 2684 21157 4678 26864 285W 30972 27946 28187 PRODUCTION
IMPORTACAO 10 0 1 511 2193 3786 2265 2111 2915 1810 IMPORT
EXPORTACAD 3706 2599 -2519 mn 3N 151 3¢ -5 616 728 EXPORT
VARIACAO DE STOCK VARIATIONS
ESTOQUES, PERDAS E 19 76 -€0 -67 585 133 1323 710 1 193 LOSSES AND
ANISTES ! ADJUSTMENTS ?
CONSLIMO TOTAL 18627 18942 19M@ 22829 27132 31834 31755 11429 30267 31461  JOTAL CONSUMPTION
CONSUMO FINAL 18627 18942 19M@ 22829 27132 31834 31755 11429 30267 31461 FANAL CONSUMPTION
fﬁ:‘:&'ﬁg"” 18627 18942 19M@ 22829 27132 31834 31755 11429 30267 31461 c%n%%g
TRANSPORTES 18627 18942 19ME@ 22829 27132 31834 31755 31429 30267 31461  TRANSPORTATION
RODOVIARKD 18554 18881 19057 22760 27062 31758 1679 33351 30204 21404 HIGHWIAYS
AEREQ 7 61 61 70 70 76 76 76 6t 57 AIRWAYS

1. A partir de 2009 05 estogues de petroleo e seus derivados s20 dados Informados (anteriormente eram estimados). [ Since 2009 the stocks doto of crude off and ts
products ore informed (they were previously estimated).
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Gasolina

Grafico 2.8 - Gasolina
Chart 2.8 - Gasoline
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Tabela 2.22 - Gas Liquefeito de Petréleo - GLP
Table 2.22 - LPG

10 m
FLUXD 200 2008 2009 2010 2010 2012 2013 204 2005 2006 oW
PRODUCAD 0767 10365 9671 9570 9758 10386 10351 10085 10420 10211 PRODUCTION
IMPORTACAD 1795 2189 2567 2123 3390 2858 3372 376 3M@1 2458 IMPORT
EXPORTACAO 7 7 2 8 4 m e a8 0 EXPORT
ot g A om om0 12 78 26 108 -ea  -13g CTOCC AR [ORE
CONSUMO TOTAL 12165 12415 12187 12604 13083 13131 13608 13687 1356 13531 TOTAL CONSUMPTION
CONSUMO FINAL 12165 12415 12187 12604 13083 13031 13608 13687 1356 13531 FINAL CONSUMPTION
CIReuMO FINAL 12165 12415 12187 12604 13093 13131 13608 13687 135E 13531 i
SETOR ENERGETICO & n 0 ) o 18 3 4 1 ENERGY SECTOR
RESIDENCIAL 9650 9890 10008 10307 10416 10468 10673 1069 10706 10758 RESIDENTIAL
COMERCIAL 95 w5 20 a7 s& 77 6w T4 648 649 COMMERCIAL
POBLICO £90 669 61 €23 €89 413 420 421 40 40 PUBLIC
AGROPECUARIO 2 1 &) n w 18 20 . i AGRICULTURE AN
INDUSTRIAL 121 1283 1280 18 1371 1512 1630 1834 1€30 1670 INDUSTRIAL
FERRO-GUSA EACO M5 18 W 16 43 2 an © @ 97  PGIRONANDSTEEL
,’,‘('l";,“l??c% 35 36 % N % 52 ) % 3% 68 -
. Mg Mm@  w w0 wm 9] 7! e s g MNOVIEROUSOMER
METALURGIA
QuIMICA 02 e 103 W4 289 A0 M|E 3w 3 IO CHEMICAL
ALIMENTOS E BEBIDAS W4 1€ e w3 206 24 305 381 373 398 i
TEXTIL 18 v 7 7 48 . 51 6 6 5 TEXTILES
PAPEL E CELULOSE 8 4 @ 0 M ) @ we W m PAPER AND PULP
CERAMICA 20 1 2@ w0 w6 %3 %m0 283 7 CERAMICS
OUTROS 2 W 3@ 28 M8 401 479 4 A 328 OTHERS
T o o o o o o o o . demm

1. A partir ge 2009 os estoques de petroleo e seus derivados s30 dados Informados (anteriormente eram estimados). / Since 2009 the stocks doto of crude off and Its
progucts ove informed {they were previously estimated.
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Tabela 2.23 - Nafta
Table 2.23 - Naphtha

1 md
FLUXO 2007 2008 2009 2010 2011 2012 2003 204 2015 2006 Aow
PRODUCAD 9203 B4 8441 7354 6380 6472 5378 5103 463% 1356 PRODUCTION
IMPORTACAD 4827 4694 S5 67 7130 7033 GE/B G847 8068 8567 IMPORT
EXPORTACAD 2 03 50 0 0 0 0 0 0 0 EXPORT
\,fmAEo&,?{ngEs' 194 -m 60 -5 N 179 m 90 150 370K %ﬁwgﬁ%
CONSLIMO TOTAL 4288 12613 13727 13903 13540 1617 12435 12081 12793 12073 TOTALCONSUMPTION
TRANSFORMACAO ® 4101 3621 4106 3967 1836 4045 1841 3972 1735 13991 TRANSFORMATION?
CONSUMO FINAL 10187 8932 9621 9936 9654 9572 8534 8109 9058 8180  FINAL CONSUMPTION
f"":‘:&'f%‘““ NAD-  101e7 89927 9621 9936 9654 9572 8594 BI09 9058 8180 m“c%‘bm
e 0 0 0 0 0 0 0 0 0 0 el
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-GUSAE AQD 0 0 0 0 0 0 0 0 0 0 AG-IRONAND STEE
QUIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL

' A partir de 2009 os estoques de petroleo e seus derivadas 520 dados Informados (anteriormente eram estimados). | T Since 2009 the stooks dota of crude oll and its
progucts are infarmed jthey were previously estimated).

2 Produgdo de gas de cidade, efiuentes petroquimicos e outras energétions de petrdkea. | 2 input for gasworks gos production and oll products procuced in

petrochemical Ingustry.
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Coque de carvao mineral

Tabela 2.24 - Coque de Carvao Mineral

Table 2.24 - Coal Coke

107 ton
FLUXO 2007 2008 2009 2010 on 12 2013 2014 215 2016 ROwW
PRODUCAD 8315 8236 7259 9989 9681 9683 09393 9496 90M 9233 PRODUCTION
IMPORTACAD 157¢ 1900 434 18007 2042 1591 189 1818 2295 07 IMPORT
VARIACAO DE ESTOQUES, PERDAS i i i i . STOCK VARIATIONS, LOSSES
E AJUSTES 156 470 0 a7 12 318 2% 107 L 0 AND ADJUSTMENTS
CONSUMO TOTAL 9734 9715 7694 10893 11898 11592 11314 1207 11430 10310 TOTAL CONSUMPTION
CONSUMO FINAL 9734 9715 7694 10893 11898 11592 11314 11207 11430 10310 FINAL CONSUMPTION
FNAL ENERGY
CONSUMO FINAL ENERGETICO 9734 9715 7694 10893 11898 11592 11314 11207 11430 10310 CONSUMETION
SETOR ENERGETICO 0 0 0 0 0 0 0 0 0 0 ENERGY SECTOR
INDUSTRIAL 9734 9715 7694 10893 11898 11592 11314 11207 11430 10310 INDUSTRIAL
CIMENTO a1 a1 90 €9 104 108 14 n2 01 n CEMENT
FERRO-GUSA EACO 9159 9ms 7201 10367 11232 10862 10593 10488 10784 9750 PG-IRON AND STERL
FERRO-LIGAS 151 172 133 156 129 135 122 ni 102 100 IRON-ALLOYS
MINERACAD E PELOTIZACAD 124 122 70 82 a5 a3 a5 89 a7 58 MININGPELLETIZATION
NAD-FERROSOS E QUTROS DA NON-FERROUS/OTHER
METALURGIA 219 216 20 220 315 a4 400 404 356 an METALLURGICAL
OUTRAS INDUSTRIAS 0 0 0 0 0 0 0 0 0 0 OTHER INDUSTRIES
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Querosene

Tabela 2.25 - Querosene
Table 2.25 - Kerosene

103 m
FLUXO 2007 2008 2009 2000 2011 2012 2003 204 2005 2006 FLOW
PRODUCAD 4051 3817 433 4689 G4 5447 G0 6091 564 5797 PRODUCTION
IMPORTACAO B31 1497 12700 1823 1803 1871 1784 1504 1378 956 IMPORT
EXPORTACAO 1706 1965 2006 2405 2638 2744 2899 104 2963 2775 EXPORT
VARIACAO DE STOCK VARIATIONS,
ESTOQUES, PERDAS E 2 % -7 3 29 W 4 92 1 @ LOSSESAND
AJUSTES 1 ADIUSTMENTS ?
CONSUMO TOTAL 3215 3448 3461 3896 4372 4604 4407 4453 4390 4026  TOTALCONSUMPTION
CONSUMO FINAL 3215 3444 2461 I89F 4372 4604 4407 4451 4390 4026 FINALCONSUMPTION
CONSUMO FINAL FINAL NON-ENERGY
NAO-ENERGETICO 1 w0 9 9 0 " 10 7 3 ¢ consumPnoN
CONSUMO FINAL FINAL ENERGY
Cotsomo 31202 3430 3ase 38w 43R 4SS 430 44w 43 4o;  TNALENEROY
SETOR
- 0 0 0 0 0 0 0 0 0 0 ENERGYSECTOR
RESIDENCIAL n n 10 5 3 5 5 a 3 3 RESIDENTIAL
COMERCIALE COMMERCIAL AND
Comic 0 0 0 0 0 0 0 0 0 0 e
AGRICULTURE AND
AGROPECUARIO 0 0 0 0 0 0 0 0 0 0 T e
TRANSPORTES 3185 3420 2440 3878 4342 4576 4390 4441 4391 40W  TRANSPORTATION
AZREO 385 3420 2440 3878 4342 4576 4390 4441 4391 40W ARWAYS
INDUSTRIAL 5 3 ’ 3 3 3 3 2 1 2 INDUSTRIAL
CIMENTO 0 0 0 0 0 0 0 0 0 0 CEMENT
FERRO-GUSA PIG-IRON AND
e 1 1 1 0 0 0 0 0 0 0 s
MINERACAD E MINING/
PELOTIZACAO ? ? ? ! ! ! ! ! ! Y prusmzANON
QUIMICA 0 0 0 0 0 0 0 0 0 0 CHEMICAL
ALIMENTOS E FOODSAND
BEBIDAS 0 o o o 0 0 0 g . o BEVERAGES
TEXTIL 0 0 0 0 0 0 0 0 0 0 TEXTLES
PAPEL E CELULOSE 0 0 0 0 0 0 0 0 0 O PAPERANDPULP
CERAMICA 0 0 0 0 0 0 0 0 0 0 CERAMICS
OUTROS 3 1 1 3 3 2 2 1 0 0 OTHERS

TA partir de 2008 os estoques de petroleo e seus derivadas 530 dados Informados (anteriormente eram Esm'ﬂm‘l | "Since 2009 the stocks dota of crude oll and its
progucts are Informed fthey were previously estimated).
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Eletricidade

Tabela 2.28 - Eletricidade
Table 2.28 - Electricity

GWh
FLUXD 0007 2008 2009 2000 201 2012 2003 204 2015 2016 oW
PRODUCAD 445149 461120 4EE1SE 515793 531758 52498 570835 590542 581228 579898 PRODUCTION
3’;1‘}3'%3563593 VG011 412012 403150 442803 4SATIE  ATAAT0 ASAETD ABESI0 484022 gspap (URC SERWCEPOMER
AUTOPRODUTORES 47138 51107 57008 72995 77013 78028 G612 94032 96306 9453 SELF PRODUCERS
IMPORTACAD 40866 42901 40746 35906 3840 40722 40314 178 MER 41313 IMPORT
EXPORTACAD 2014 689 -1080 1257 2544 467 0 3 218 5@ EXPORT
- PERDAS 71850 77082 79795 -BS748 -BG676 04367 -04995 99157 01067 -09653 L0SSES
= CONSUMO TOTAL 412131 428250 426009 464699 480968 498386 GIG174 G3GIED 5245E3 520030  TOTAL CONSUMPTION
I= CONSLIMO FINAL 412031 420250 426009 464699 4809GE 49386 SIGI74 SIGAED 24533 520030  ANAL CONSUMPTION
% CONCUMOENAL  am1m 428250 26009 464539 490868 498306 SIGI74 SIGIE0 GMSED 500w e EMERGY
E: SETORENERGETICO 17270 18385 1849 26837 24220 26350 29719 31060 31888 29445  ENERGYSECIOR
© RESIDENCIAL 90881 95EES 100633 107215 11871 117646 124896 132302 131032 132916 RESIDENTIAL
2 COMERCIAL 58535 62495 65981 69718 74056 79797 84397 90640 91444 23218 COMMERCIAL
~§ PUBLICO 1718 34553 25245 36973 3171 MEIE 41332 45453 42443 43278 PUBLIC
g AGROPECUARID V53 18397 17684 18938 21460 23260 23706 26591 26780 o777y AGRICULILEEAND
| TRANSPORTES 1575 1607 1591 1662 1700 1885 1884 1879 2055 2055  TRANSPORTATION
8 FERROVIARIO 1575 1607 1591 1g62 1700 1885 1884 1873 2055 2055 RAILROADS
S INDUSTRIAL 192616 197218 186740 201350 209390 209622 210159 207046 197931 195345 INDUSTRIAL
_ CIMENTO £228 5785  GSAI6 6435 6943 7495 7826 7820 71N G609 CEMENT
L(S' FEARD-GUSAEACO 18363 1622 14898 18755 19931 19777 WEN  1a4a  w7u 1726¢ PO RONAND
FERRO-LIGAS 8675 B7Y  6M3  BA§1 7831 7741 7277 6763 6031  GOXO IRON-ALLOYS
",‘f‘l‘gﬁ?%% 10792 N2 8230 1300 NS4E U753 11842 12292 12742 182 - m“z‘;",'r‘wf’
NAD-FERADS0S NON-FERROUS/
£ OUTROS DA 18056 39044 36208 37191 38466 37844 36107 I25E3 2682 2712 OTHER
METALURGIA METALLURGICAL
QUIMICA 73084 22108 23215 23898 2340 23523 1BV 12361 22562 22102 CHEMICAL
Ao 72396 23080 23542 26964 27234 28177 27400 27035 76081 26913 prarget
TEXTIL 7961 7813 7735 8308 8225 749 7384 7236 G512 G250 TEXTILES
PAPELECELULOSE 16578 17764 18297 19020 19077 19021 19534 20711 21684 22708 PAPERANDPUIP
CERAMICA 3307 2469 3504 3714 3973 4172 4422 4378 3340 3743 CERAMICS
OUTROS 18174 9421 18567 319704 42284 42681 45820 46352 45561 44795 OTHERS
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Alcool Etilico Total

Tabela 2.30 - Alcool Etilico Total'
Table 2.30 - Total Ethyl Alcohol

100 m2
FLUXO 2007 2008 2009 2010 201 2012 2013 2014 2015 2016 oW
PRODUCAD 22557 2740 26101 27924 22916 23477 27606 28526 1049 28276 PRODUCTION
- IMPORTACAD ¢ 0 4 75 Uy s 12 984 828 g5 IMPORT
©
= EXPORTAGAO 2533 SIM -1202 1900 -196¢ -3050 2940 -1463 2121  -1789 EXPORT
&
= VAMACAODEESTOOUES. a3 799 1467 1685 260 723 62 1808 1750 49 SIOCKVARWIONS LOSSESAND
<
S CONSUMO TOTAL 17285 22816 24283 24414 21729 20268 24171 26142 30705 27572 TOTAL CONSUMPTION
E CONSUMO FINAL 17285 22816 24283 24414 21729 20268 24171 26142 30705 27572 FINAL CONSUMPTION
>
3 CONSUMO FINAL NAD- FINAL NON-ENERGY
| ENERCETICD 683 1522 1445 1138 1089 179 129¢ 1132 952 880 el
= AL 16602 21294 22837 231276 20663 19079 22877 75010 29754 2671  FANALENERGY CONSUMPTION
\e]
i
i AGROPECUARIO > s 17 W K. ¥ 20 2N n % 17 AGRICULTURE AND LVESTOCK
g TRANSPORTES 16593 21283 22823 73260 20652 19059 72856 24983 29729 26694 TRANSPORTATION
RODOVIARIO 16593 21283 22823 23260 20652 19059 22856 24980 29720 26694 HGHVAYS

! Inciul metanol/ methanol Included.

2 Utiizado como combustivel em pequenas aeronaves agricolas, para 3 atividade de remllzag:oj ! Used gs fuel In smol ogricw/iwray alrcrar®, for the octivily of
fertilzation.
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Alcool Etilico Anidro

Tabela 2.31 - Alcool Anidro
Table 2.31 — Anhydrous Alcohol

100
FLUXO 2007 2008 2000 2000 201 2012 2013 2014 2015 2016 ROW
PRODUCAD 8254 9577 7014 8357 9050 09564 12005 12230 11565 11727 PRODUCTION
IMPORTACAD ' 0 a 27 865 260 1 400 408 357 IMPORT
EXPORTACAD 2597 3812 1501 -604 626 -1922 1826 77 1074  -952 EXPORT
STOCK VARIATIOPNS,
‘,fgg’g‘fﬁéﬂgoms' 950 1459 1413 -408  -662 Py Y 224 m LOSSES AND
ADISTMENTS
CONSUMO TOTAL 6512 7225 6930 7376 8626 7959 9951 11245 11122 11264  JOTAL CONSUMPTION
CONSLMO FINAL 6512 7225 6930 7376 8626 7959 9951 11245 11122 1264 FNAL CONSUMPTION
CONSUMO FINAL NAD- FINAL NON-ENERGY
L % €0 S/ 279 v 200 265 229 ) 16t T oo
CONSUMO FINAL FINAL ENERGY
L 6227 6616 638 7097 848 7753 9686 NOE 1030 o FINALENERGY
TRANSPORTES €227 6616 G352 7097 8435 7759 9636 1016 10940 11900  TRANSPORTATION
RODOVIARIO 6227 6616 6252 7097 BA43 7750 Q€86 11016 10940 11100 HIGHWAYS
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Alcool Etilico Hidratado

Tabela 2.32 - Alcool Hidratado
Table 2.32 - Hydrated Alcohol

100 m?
FLUXD 2000 2008 2003 2010 2011 2012 2013 2014 2005 2016 FLOW
- PRODUCAD 14303 17563 19089 19567 11866 13913 15603 16296 18685 16549 PRODUCTION
5 IMPORTACAD 0 0 0 48 2 97 584 40 478 IMPORT
A EXPORTACAD 916 132 1792 1296 -1338 1128 114 752 -1047 B3 EXPORT
£ VARIACAD DE ESTOQUES, STOCK VARIATIONS, LOSSES
= A & ARISTES 2581 660 54 1281 302 -681 366 1231 1526 118 P
8 CONSUMO TOTAL 10774 15591 17352 17038 1303 12298 14220 14.897 19584 16.308 TOTAL CONSUMPTION
&
= CONSUMO FINAL 10774 15591 17352 17038 13303 12298 14220 14.897 19534 16.308 FINAL CONSUMPTION
g
| e We 913 867 B0 969 979 1029 903 70 697 y———
—
CONSUMO FINAL FINAL ENERGY
o
3 el 10375 14678 16485 16173 12234 11319 13191 13934 1881 1SEN Rt
AGRICULTURE AND
- 1
z AGROPECUARIO 9 2 o € 1® 20 27 2 ® 0 et
TRANSPORTES 10366 14667 16471 16163 12216 11299 13170 13972 18783 15594 TRANSPORTATION
RODOVIARIO 10366 4EE7 16471 16163 12216 11209 11170 13972 19789 15594 HIGHWAYS

1 Lelizado como combustivel em pequenas aeronaves agricolas, para a atividade de fertilizagao. | 7 Used s fuel (n smoW ogriculturay aircrart, for the octhity of
fertizotion.
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Qb Participacao no consumo do setor energético

Grafico 3.1 - Participacao no Consumo do Setor Energético
Chart 3.1 - Participation in the Energy Sector Consumption
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Consumo setor residencial

Grafico 3.2 - Consumo Final no Setor Residencial
Chart 3.2 - Residential Sector Energy Consumption
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Consumo setor agropecuario

Grafico 3.3 - Estrutura do Consumo no Setor Agropecuario
Chart 3.3 - Agriculture and Livestock Sector Energy Consumption
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Consumo setor transportes

Tabela 3.6.a - Setor Transportes
Table 3.6.a - Transportation Sector

10¢ tep (toe)
FONTES 2007 2008 2009 2000 20M 2012 2013 2014 2016 2016 SOURCES
GAS NATURAL 2262 2158 1853 1767 1735 1709 1647 1534 1551 15@ 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 AREWOOD
OLEO DIESEL 28786 70341 2963 12465 14150 36155 18431 38986 JGSM 6.6 DIESEL ON
BIODIESEL 343 743 1041 1581 1779 1884 2005 2031 273 27N BODIESEL
OLED COMBUSTIVEL 930 10318 986 966 93 9@ 9% 1133 TM SIS FUEL O
GASOLINA AUTOMOTIVA 14207 WSI8 14678 17525 20838 24454 24391 25682 22757 24181 GASOUNE
GASOLINA DE AVIACAD 5 7 @ &3 54 58 58 @ 48 &t AVIATION GASOUNE
QUEROSENE 2618 2811 228 2188 2569 3762 31608 1651 3609 230 KEROSENE
ELETRICIDADE 135 ve W M3 we w2 1.2 w0 W W ELECTRICITY
ALCOOL ETRICO BE12 1013 11792 12033 10735 9906 11889 13008 15.4M 13.880 ETHYL ALCOHOL
ALCOOLETAICOANIDRO 3326 35331 13392 3790 4504 4144 S172 5832 5842 5928  ANHYDROUS ALCOHOL
e 5207 7480 8400 8243 6230 5763 677 7126 95 7953 HYDRATED ALCOHOL
TRESORSE o 0 o o o o o o o o owmoa
TOTAL 58019 62829 61041 €270 71988 7907 3152 96315 8403 82651 TOTAL
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Consumo setor transportes

Grafico 3.4 - Estrutura do Consumo no Setor Transportes
Chart 3.4 - Transportation Sector Energy Consumption

%
60 -
50 -
- “~._ OLEO DIESEL
— DIESEL OfL
g
2 40 -
g
<
S GASOLINA
£ 0 - GASOLINE
'S5
o]
|
i
o 20 -
@ gt — ALcooL
T .~ ALCOHOL
g OUTROS : ~
10 -~ OTHERS BIODIESEL
T N—— /
GAS NATURAL —
NATURAL GAS ——
o Ll L) L) L L Ll Ll Ll Ll Ll Ll Ll L) L L Ll Ll Ll Ll Ll Ll Ll Ll L L Ll Ll Ll 1 LI | L L L L L L) 1
uwn o — - o o =23 o~ w - <
s &5 3 & % 8 &8 ¢ 8 8 § &8 & 3

78 Balanco Energético Nacional 2017 - https.//ben.epe.gov.br/downloads/Relatorio_Final BEN_2017.pdf

Reinaldo C. Bazito



Consumo setor industrial

Grafico 3.5 - Estrutura do Consumo no Setor Industrial
Chart 3.5 - Industrial Sector Energy Consumption
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Consumo setor cimento

Grafico 3.6 - Estrutura do Consumo no Setor Cimento
Chart 3.6 - Cement Sector Energy Consumption
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Consumo setor aco

Grafico 3.7 - Estrutura do Consumo no Setor Ferro-gusa e Aco
Chart 3.7 - Pig-Iron and Steel Sector Energy Consumption
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Tabela 3.7.5.a - Setor Industrial - Quimica

Consumo setor quimico

Table 3.75.a - Industrial Sector - Chemical

107 tep (toe)
FONTES 2007 2008 2009 2010 2011 2012 2013 204 2015 2016 SOURCES
GAS NATURAL 2259 2323 2276 2289 2437 229 2007 2022 2222 2198 NATURAL GAS
CARVAD VAPOR 85 2 7 1?5 w5 e 152 6 W2 126 STEAM COAL
LENHA 3 51 45 T a7 50 @ 4 43 AREWOOD
R cus . D CANAE QUTRAS 105 95 95 @1 92 % Y e @5 @ AR
OLEO DIESEL 152 4 16 7 13 21 0 B % DIESEL O
OLEO COMBUSTIVEL am 6 4 13 W7 37\ 44 w3 N7 3% FUEL OIL
GAS LIQUEFEITO DE PETROLED &2 & & 6 16 180 W2 27 N5 185 LOUEAED PETROLEUM GAS
NAFTA 0 0 0 0 0 0 0 0o 0 0 NAPHTHA
QUEROSENE 0 0 0 0 0 0 0 0 0 0 KEROSENE
GAS CANALIZADD 0 0 0 0 0 0 0 0o 0 0 GASWORKS GAS
ELETRICIDADE 1985 1801 1936 2055 2014 2023 1962 1922 1940 1900 ELECTRICITY
CARVAD VEGETAL 17 7. 2 0 19 1 B ' 7 CHARCOAL
g:.;gzcﬁgzmumms De 2517 2033 2169 2258 2158 2045 2035 1880 1950 185 .
TOTAL 7715 7209 7350 7214 7440 7237 G985 G708 GSM 6743 TOTAL
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Consumo setor quimico

Grafico 3.8 - Estrutura do Consumo no Setor Quimico
Chart 3.8 - Chemical Sector Energy Consumption
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Dependéncia externa de petroleo

Grafico 4.2 - Dependéncia Externa de Petréleo
Chart 4.2 - External Dependence on Oil
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