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Scope of GHG emissions estimation for Energy and IPPU

Energy

IPPU

Fuel combustion

Fugitive emissions

By fuel type
By activity

Oil and Gas
Coal

Industrial processes*

* Production of metals

* Production of minerals
* Production of chemicals

Product use

* HFCs

* SF, for electric equipment

* Non-energy use of fuels and solventes

*Includes fuel used as chemical reduction
agent! (e.g. coke for iron and steel)



GHG emissions for Energy and IPPU: main results
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CO,e emissions from |PPU
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GHG emissions for Energy and [PPU: main results

2013 TOTAL: 549 MtCO,e

Coal 26 Mt (5%) Transport

212 Mt (39%)
Natural gas 75 Mt (14%)

Oil 322 Mt (58%) Industry

175 Mt (32%)

Electricity generation
%, 67 Mt (12%)

%m Fuel production 51 Mt (9%)

Residencial + commercial + public 26 Mt (5%)
Agriculture 18 Mt (3%)

*Includes CH, and N,0 emissions related to mixed fuels (Biodiesel+diesel and gasoline+ethanol)



GHG emissions for Energy and IPPU: main results

250 -

c

lm

=)

©
c
c 0
90
35
fd yd

S ofd
(o] .ﬂm
o - a

)
c ST
o @ 35
- [Ty
[ [ [ [
o o o o
o LN o LN

~N — —
c
9"0JIN

- 10T
- 600¢
- 900¢
- €00¢
- 000¢
- L66T
- 7661
- 1661
- 886T
- G86T
- 7861
- 661
- 9/6T
- €467
- 0L6T




GHG emissions for Energy and IPPU: main results
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GHG emissions for Energy and IPPU: main results

Electricity matrix by primary source, 1970-2013
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GHG emissions for Energy and IPPU: main results

CO, emissions vs. generated electricity, 2010
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GHG emissions for Energy and IPPU: main results
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Emissions from fuel combustion, 2010

& world (Source: IEA, 2012)

Brazil

Other
1%

oal
7%




Methodology for estimating GHG emissions from Energy

CO, estimation by
bottom-up approach

Primary Secondary End
energy energy user
sources sources
Gasolina Road
| transport
Diesel oil Agriculture

Natural gas Natural gas
(wet) (dry)

Power plants

Iron and
steel industry

Etc. Etc. - Etc.



Methodology for estimating GHG emissions from Energy

Other GHG estimation

CO, estimation by by bottom-up approach

bottom-up approach

Primary Secondary End End
energy energy user use
sources sources type
Gasolina Road Passenger car
I I | transport age X
Diesel oil Agriculture HDV Euro V
Natural gas Natural gas
(wet) (dry)
Power plants ; Boiler
Iron and .
: Kiln
steel industry
| | | |
« ElC. « ElC. a EiC. a EtC.




Methodology for estimating GHG emissions from Energy

Main course of data handling

Official data

National Energy Fuel use b
Balance Organize into Fuel flows Sfi?/\(/:: ;Ti zlcij:gt I Ieveyls Activity data
(49 x 47 Matrix) database (database) . v (database)
categories (database)
National Useful Organize into Coefficients for Ermissi
Energy Balance database and fuel final use missions Results
calculation
solve data gaps (database)
GHG National Organize into Emission factors
Inventories database database




Methodology for estimating GHG emissions from Energy

Type of emissions

Emissions from
fuel combustion

Fugitive enissions

Energy source

Coke (from coal)
Coke (from oil)
Natural gas (dry)
Natural gas (wet)
Gasoline A
Gasoline C
Gasoline (aviation)
LPG

Nafta

Fuel oil

Diesel oil
Kerosene (aviation)
Kerosene (lighting)
Coal 3100

Ethanol (hydrated)
Sugarcane bagasse
Biogas

Charcoal

Wood

Activity - levels 1and 2

Activity - level 3

Transport
Air » Airplanes >
Water » Ships
Rail » Locomotives
Passenger cars

Bunker emissions

Road

Motorcycles

Light commercial vehicles
Trucks

Buses

Electricity generation

Agriculture

Industry
Iron and steel

Fuel production

Oil and gas

oil

» Oil refining

Gas
Coal

Coal production

v

v

v

» Oil and gas exploration

» Natural gas transportation

Charcoal production

v

Public electricity stations

Final energy consumption

Autogeneration electricity
stations

Charcoal kilns

——— National emissions




Methodology for estimating GHG emissions from Energy

Spreadsheet
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Ana Setor Subsetor Combustivel Processo/Centrode Emissio/Bunker Fonte primaria Tipo de Combustivel — Uso Final ktep [abs) coz (1) cot) CHa 1) N [t)
1 - + | Transformacdo/Categoria - - - - -
2 1370 | Transportes Rodoviario Diesel mineral Caminhdies Emissdo Fetraleo Fassil Forca Motriz _
3 1370 | Transportes Rodoviario Diesel mineral Comerciais Leves Emizzdo Petraleo Fassil Forca Motriz 43,330,324 - - -
4 15870 Transportes Rodoviaric Diesel mineral Bnibus Emizszdo Petroleo Fassil Forga Motriz 4513.070,42 - - -
5 1970 | Transportes Redoviario Gasolina automotiv Automoveis Emissdo Petroleo Fossil Forca Motriz 14.823.214,39 - - -
& 1970 | Transportes Redoviario Gasolina automotiv Comerciais Leves Emissdo Petraleo Fassil Forca Motriz 6.345.521,08 - - -
7 1370 | Transportes Rodoviario Gasolina automotiv Motocicletas Emissdo Fetraleo Fassil Forca Motriz - - - -
8 1370 | Transportes Rodoviario Gasolina C Automaoveis Emizzdo Petraleo/Biomassa  Mistura Forca Motriz - 2.297.633,16 27.217,33 24.676,14
g 15870 Transportes Rodoviaric Gasclina C Comerciais Leves Emizszdo Petroleo/Biomassa  Mistura Forga Motriz - 1.000.861,58 11.651,19 36.248,16
10 1970 | Transportes Redoviario Gasolina C Motocicletas Emissdo Petroleo/Biomassa  Mistura Forca Motriz - - - -
11 1970 | Transportes Redoviario Olec diesel Caminhdes Emissdo Petraleo Mistura Forca Motriz - 19.501,32 812,49 11218501
12 1970 Transportes Rodoviario Oleo diesel Comerciais Leves Emissdo Fetraleo Mistura Forga Motriz - 127,55 0,86 733,77
13 15970 Transportes Rodoviario Oleo diesel Onibus Emizzdo Petraleo Mistura Forca Motriz - 11.910,78 227,09 63.518,58
14 1571 Transportes Rodoviaric Diesel mineral Caminhdes Emizszdo Petroleo Fassil Forga Motriz 8.422.939,21 - - -
15 1971 | Transportes Redoviario Diesel mineral Comerciais Leves Emissdo Petroleo Fossil Forca Motriz 47 970,05 - - -
16 1971 | Transportes Rodoviario Diesel mineral Onibus Emissdo Petraleo Fassil Forca Motriz 4.632.102,18 - - -
17 1371 | Transportes Rodoviario Gasolina automotiv Automoveis Emissdo Fetraleo Fassil Forca Motriz 16.884.209,90 - - -
18 1371 | Transportes Rodoviario Gasolina automotiv Comerciais Leves Emizzdo Petraleo Fassil Forca Motriz 6.156.605,74 - - -
19 1571 Transportes Rodoviaric Gasclina automotiv Motocicletas Emizszdo Petroleo Fassil Forga Motriz - - - -
20 1971 | Transportes Redoviario Gasolina C Automoveis Emissdo Petroleo/Biomassa  Mistura Forca Motriz - 2.620.731,22 31.159,27 96.939,94
21 1971 | Transportes Rodoviario Gasolina C Comerciais Leves Emissdo Petraleo/Biomassa  Mistura Forca Motriz - §975.111,91 11.361,82 35.347,88
22 1371 | Transportes Rodoviario Gasolina C Motocicletas Emizzdo Fetraleo/Biomassa  Mistura Forca Motriz - - - -
23 1371 | Transportes Rodoviario Oleo diesel Caminhdes Emizzdo Petraleo Mistura Forca Motriz - 22.239,60 918,52 127.879,94
24 15971 Transportes Rodoviaric Oleo diesel Comerciais Leves Emizszdo Petroleo Mistura Forca Motriz - 126,60 0,86 728,30
25 1971 Transportes Redoviario Oleo diesel Onibus Emissdo Petroleo Mistura Forga Maotriz - 1222492 233,22 70.326,16
26 1972 | Transportes Rodoviario Diesel mineral Caminhdes Emissdo Petraleo Fassil Forca Motriz 9.978.325,95 - - -
N P . o e .. . - R - e - am e



Methodology for estimating GHG emissions from [PPU
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Fuel consumption as chemical reduction agent = ,f
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Methodology for estimating GHG emissions from [PPU

lron and steel

.............................. ;

co, co, co,
Coke (coal) Scrap-iron

v

< Syntering >_> S Kiln S Steel mill
(reduction, ynter (reduction, combustion Ig Iron .
combftion) and decarTbonation) (OXygenlblowmg)

Steel

Iron ore Carbonates
Fe,O, (melters)

CO, emissions from fuel consumption = (Fuel consumption * Emission factor) — (Production « Carbon content in steel)
CO, emissions from carbonates consumption = (Carbonates consumption * Emission factor)

Other gases emissions = Fuel consumption = Other gases emission factors



Methodology for estimating GHG emissions from [PPU

Cement
co,

Plaster

Carbonates Clinker l

Caco.  MeCO 4><Decarbonation>—> Ca0, MgO APC Grinding )—V Cement

3, VIB-Ys Al,0,, SiO,, Fe,0, T

Clay and other — Kiln Heat Additi
itives

il coke 4»< Combustion > CO, . (Accounted by Energy)

CO, emissions = Cement production x clinker content in cement * emission factor per amount of clinker
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Methodology for estimating GHG emissions from [PPU
Spreadsheet
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AG AH Al Al AK AL AM AN AO AP AQ AR AS
Producdo Anual (t vidro) I 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Vidro Total 2.071.000 2.412.000 2.389.000 2.571.000 2.623.000 2.318.000 2.363.000 2.351.000 2.375.000 2.611.000 3.000.000 S.Dﬂﬂ.ﬂﬂﬂ‘ 3.000.000‘
Embalagens 883.000 1.039.000 970.000 958.000 969.000 973.000 1.042.000 904.000 913.000 982.000 1.090.000 1.090.000 1.090.000
Cutros Tipos de Vidro 1.188.000 1.373.000 1.419.000 1.613.000 1.592.000 1.593.000 1.321.000 1.191.000 1.462.000 1.628.000 1.910.000 1.910.000 1.910.000
Percentual de embalagens recicladas (%) 42% A44% 45% 45% 45% A46% A7% A7% A7% A7% A7% A7% A7%
Percentual de vidro reciclado (%) 19% 20% 19% 18% 18% 20% 22% 19% 19% 19% 18% 18% 18%
Vidro Reciclado 393.112 484,590 462.690 456.966 462.213 474,435 519.124 450.373 454,857 489,232 543.038 543.038 543,038
Vidro Virgem 1.677.888 1.927410 1.926.310 2.114.034 2.160.787 1.843.565 1.843.876 1.900.627 1.920.143 2.121.768 2.456.962 2.456.962 2.456.962
Consumo anual na produgio de vidro (t) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Calcdrio 167.789 192.741 192.631 211.403 216.079 184.357 134,388 190.063 192.014 212177 245.696 245.696 245.696
Dolomita 33.558 38.548 38.526 42,281 43.216 36.871 36.878 38.013 38.403 42,435 49.139 49,139 49.139
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Calcario 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400 0,4400
Dolomita 04770 04770 04770 04770 04770 04770 04770 04770 04770 04770 04770 04770 04770
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Calcario 73.827 84.806 84.758 93.017 95.075 81.117 81.131 83.628 84.486 93.358 108.106 108.106 108.106
Dolomita 16.007 18.387 18.377 20.168 20.614 17.588 17.591 18.132 18.318 20,242 23.439 23.439 23.439
Total 80,334 103.194 102.135 113.185 115.689 08.704 08.721 101.760 102.804 113.599 131.546 131.546 131.546
i Ferraligas Cutros MNao-Ferrosos Aluminio Magnésio Cimento Cal Vidro Barrilha Quimica Consumo MNao-En ... () 1 3




Please let me know if | can be helpful!

david@energiaeambiente.org.br
+55 11 3476 2850
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