Annex 2.1 Detailed discussion on methodology and data for estimating CO, emissions from
fossil fuel combustion — stationary combustion

Correspondence between Energy Balance and the CRF categories

The following sector allocation was applied in the calculation worksheets:

Table 2. 1 Correspondence between the IEA/EUROSTAT format energy balances and
the CRF categories

IEA/EUROSTAT Energy Balance category cai:ezsry
SOLID FUELS

Transformation sector
Main Activity Producer Electricity Plants 1Ala
Main Activity Producer CHP Plants 1Ala
Main Activity Producer Heat Plants 1Ala
Autoproducer Electricity Plants 1A2f
Autoproducer CHP Plants 1A2f
Autoproducer Heat Plants 1A2f
Patent Fuel Plants (Transformation)
Coke Ovens (Transformation)
BKB Plants (Transformation)
Gas Works (Transformation)
Blast Furnaces (Transformation)
Coal Liquefaction Plants (Transformation)
For Blended Natural Gas
Non-specified (Transformation)

Energy sector
Own Use in Electricity, CHP and Heat Plants 1Ala
Coal Mines 1Alc
Patent Fuel Plants (Energy) 1Alc
Coke Ovens (Energy) 1Alc
BKB Plants (Energy) 1Alc
Gas Works (Energy)
Blast Furnaces (Energy) 1A2a
Petroleum Refineries 1A1b
Coal Liquefaction Plants (Energy)
Non-specified (Energy) 1Alc




CRF
IEA/EUROSTAT Energy Balance category category
SOLID FUELS
Industry sector
Iron and Steel 1A2a
Chemical (including Petrochemical) 1A2c
Non-Ferrous Metals 1A2b
Non-Metallic Minerals 1A2f
Transport Equipment 1A2f
Machinery 1A2f
Mining and Quarrying 1A2f
Food, Beverages and Tobacco 1A2e
Paper, Pulp and Printing 1A2d
Wood and Wood Products 1A2f
Construction 1A2f
Textiles and Leather 1A2f
Non-specified (Industry) 1A2f
Other sectors
Commercial and Public Services 1A4a
Residential 1A4b
Agriculture/Forestry 1A4c
Fishing 1A4c
Non-specified (Other) 1A5a
IEA/EUROSTAT Energy Balance category S
category
LIQUID FUELS
Refinery Fuel 1Alb
Energy Use in Petrochemical Sector 1A2c
Transformation sector
Main Activity Producer Electricity Plants 1Ala
Autoproducer Electricity Plants 1A2f
Main Activity Producer CHP Plants 1Ala
Autoproducer CHP Plants 1A2f
Main Activity Producer Heat Plants 1Ala
Autoproducer Heat Plants 1A2f
Gas Works (Transformation)
For Blended Natural Gas
Coke Ovens (Transformation)




IEA/EUROSTAT Energy Balance category ca%ezgry
LIQUID FUELS
Blast Furnaces (Transformation)
Petrochemical Industry
Patent Fuel Plants (Transformation)
Non-specified (Transformation)
Energy sector
Coal Mines 1Alc
Oil and Gas Extraction 1Alc
Coke Ovens (Energy) 1Alc
Blast Furnaces (Energy) 1A2a
Gas Works (Energy)
Own Use in Electricity, CHP and Heat Plants 1Ala
Non-specified (Energy) 1Alc
Industry sector
Iron and Steel 1A2a
Chemical (including Petrochemical) 1A2c
Non-Ferrous Metals 1A2b
Non-Metallic Minerals 1A2f
Transport Equipment 1A2f
Machinery 1A2f
Mining and Quarrying 1A2f
Food, Beverages and Tobacco 1A2e
Paper, Pulp and Printing 1A2d
Wood and Wood Products 1A2f
Construction 1A2f
Textiles and Leather 1A2f
Non-specified (Industry) 1A2f
Other sectors
Commercial and Public Services 1A4a
Residential 1A4b
Agriculture/Forestry 1A4c
Fishing 1A4c
Non-specified (Other) 1A5a




IEA/EUROSTAT Energy Balance category

CRF

category
GASEOUS FUELS

Transformation sector
Main Activity Producer Electricity Plants 1Ala
Autoproducer Electricity Plants 1A2f
Main Activity Producer CHP Plants 1Ala
Autoproducer CHP Plants 1A2f
Main Activity Producer Heat Plants 1Ala
Autoproducer Heat Plants 1A2f
Gas Works (Transformation)
Coke Ovens (Transformation)
Blast Furnaces (Transformation)
Gas-to-Liquids (GTL) Plants (Transformation)
Non-specified (Transformation)

Energy sector
Coal Mines 1Alc
Oil and Gas Extraction 1Alc
Petroleum Refineries 1A1b
Coke Ovens (Energy) 1Alc
Blast Furnaces (Energy) 1A2a
Gas Works (Energy)
Own Use in Electricity, CHP and Heat Plants 1Ala
Liquefaction (LNG) / Regasification Plants
Gas-to-Liquids (GTL) Plants (Energy)
Non-specified (Energy) 1Alc

Industry sector
Iron and Steel 1A2a
Chemical (including Petrochemical) 1A2c
Non-Ferrous Metals 1A2b
Non-Metallic Minerals 1A2f
Transport Equipment 1A2f
Machinery 1A2f
Mining and Quarrying 1A2f
Food, Beverages and Tobacco 1A2¢
Paper, Pulp and Printing 1A2d
Wood and Wood Products 1A2f
Construction 1A2f
Textiles and Leather 1A2f
Non-specified (Industry) 1A2f




CRF
IEA/EUROSTAT Energy Balance category category
GASEOUS FUELS
Other sectors
Commercial and Public Services 1A4a
Residential 1A4b
Agriculture/Forestry 1A4c
Fishing 1A4c
Non-specified (Other) 1A4c
Total Final Consumption (Non-Energy Use)
IEA/EUROSTAT Energy Balance category CRF
category
Biomass and other fuels
Transformation
Main activity producer electricity plants 1Ala
Autoproducer electricity plants 1A2f
Main activity producer CHP plants 1Ala
Autoproducer CHP plants 1A2f
Main activity producer heat plants 1Ala
Autoproducer heat plants 1A2f
Heat pumps
Electric boilers
Chemical heat for electricity production
Patent fuel plants 1Alc
Coke ovens
Gas works
Blast furnaces 1A2a
Petrochemical plants
BKB plants
Oil refineries
Coal liquefaction plants
Gas-to-liquids (GTL) plants




IEA/EUROSTAT Energy Balance category CRF
category
Biomass and other fuels
For blended natural gas
Charcoal production plants
Non-specified (transformation)
Energy industry own use
Coal mines 1Alc
Oil and gas extraction
Patent fuel plants 1Alc
Coke ovens 1Alc
Gas works
Gasification plants for biogas
Blast furnaces 1A2a
BKB plants 1Alc
Oil refineries
Coal liquefaction plants
Liquefaction (LNG) / regasification plants
Gas-to-liquids (GTL) plants
Own use in electricity, CHP and heat plants 1Ala
Used for pumped storage
Nuclear industry
Charcoal production plants
Non-specified (energy)
Industry
Iron and steel 1A2a
Chemical and petrochemical 1A2c
Non-ferrous metals 1A2b
Non-metallic minerals 1A2f
Transport equipment 1A2f
Machinery 1A2f




IEA/EUROSTAT Energy Balance category CRF
category
Biomass and other fuels
Mining and quarrying 1A2f
Food and tobacco 1A2e
Paper, pulp and print 1A2d
Wood and wood products 1A2f
Construction 1A2f
Textile and leather 1A2f
Non-specified (industry) 1A2f
Other
Residential 1A4b
Commercial and public services 1A4da
Agriculture/forestry 1A4c
Fishing 1A4c
Non-specified (other) 1A5a

For the sectoral approach were considered all fuels for which there was reported energy
consumption. These fuels are as follows:

Solid fuels:

- anthracite;

- coking coal;

- other bituminous coal;

- sub-bituminous coal;

- lignite/brown coal;

- coke oven coke;

- patent fuel;

- BKB/PB;

- coke oven gas;

- blast furnace gas;

- peat.



Liquid fuels:

- crude Oil;

- refinery gas;

- LPG;

- motor gasoline;

- aviation gasoline;

- kerosene type jet fuel;
- transport diesel,

- residual fuel oil;

- petroleum coke;

- other products;

- natural gas liquids;

- naphtha;

- other kerosene;

- heating and other gasoil;
- white spirit and SBP.

Gaseous fuels:

- natural gas dry.

Other fuels:

- industrial wastes.

Biomass:
- solid biomass;

- gas biomass.

All the used NCVs to convert the fuel consumption reported in natural units to energy units, in

the stationary combustion, are found in the energy balances (see the Annex 4.2).



For those fuels reported on the EU-ETS reports, national values of the net calorific power were
derived and used as conversion parameters in the concerned activities. Therefore, for the solid
fuels, other bituminous coal, lignite, coke oven coke and for the liquid fuels, transport diesel,
refinery gas, residual fuel oil, petroleum coke, heating and other gasoil, national values of the net
calorific power were derived from the EU-ETS reports. For EU-ETS period 2007-2012, annually
determination of the NCVs weighted averages values were used and, for the rest of the time
series, the averages of the EU-ETS period were used. For the above solid fuels, the obtained net
calorific power values from the EU-ETS activities in correspondence with the Energy Balance
sectoral activities were used. For the above liquid fuels, the averages of the net calorific values in

correspondence with the Energy Balance sectoral activities were used.

For the solid fuels, the NCVs were applied to the appropriate sectors, according to the following

allocation:

IEA/EUROSTAT Energy Balance Category NCVs

Indigenous Production

Underground Production

Surface Production

From Other Sources

From Other Sources - Oil

From Other Sources - Natural Gas

From Other Sources - Renewables

Total Imports (Balance)

Total Exports (Balance)

International Marine Bunkers

Stock Changes (National Territory)

Inland Consumption (Calculated)

Statistical Differences

Transformation Sector

Main Activity Producer Electricity Plants Used in Main Activity Plants (net)

Main Activity Producer CHP Plants Used in Main Activity Plants (net)




Main Activity Producer Heat Plants

Used in Main Activity Plants (net)

Autoproducer Electricity Plants

Used in industry (net)

Autoproducer CHP Plants

Used in industry (net)

Autoproducer Heat Plants

Used in industry (net)

Patent Fuel Plants (Transformation)

Coke Ovens (Transformation)

BKB Plants (Transformation)

Gas Works (Transformation)

Blast Furnaces (Transformation)

Coal Liquefaction Plants (Transformation)

For Blended Natural Gas

Non-specified (Transformation)

Energy Sector

Own Use in Electricity, CHP and Heat Plants

Used in Main Activity Plants (net)

Coal Mines

Production (net)

Patent Fuel Plants (Energy)

Production (net)

Coke Ovens (Energy)

Used in coke ovens (net)

BKB Plants (Energy)

Production (net)

Gas Works (Energy)

Blast Furnaces (Energy)

Used in blast furnaces (net)

Petroleum Refineries

Used in industry (net)

Coal Liquefaction Plants (Energy)

Non-specified (Energy)

For Other Uses (net)

Distribution Losses

Total Final Consumption

Total Non-Energy Use

Non-Energy Use

Industry/ Transformation/Energy

Of which: Non-Energy Use-
Chemical/Petrochem

Non-Energy Use in Transport
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Non-Energy Use in Other Sectors

Final Energy Consumption

Industry Sector

Iron and Steel

Used in industry (net)

Chemical (including Petrochemical)

Used in industry (net)

Non-Ferrous Metals

Used in industry (net)

Non-Metallic Minerals

Used in industry (net)

Transport Equipment

Used in industry (net)

Machinery

Used in industry (net)

Mining and Quarrying

Used in industry (net)

Food, Beverages and Tobacco

Used in industry (net)

Paper, Pulp and Printing

Used in industry (net)

Wood and Wood Products

Used in industry (net)

Construction

Used in industry (net)

Textiles and Leather

Used in industry (net)

Non-specified (Industry)

Used in industry (net)

Other Sectors

Commercial and Public Services

For Other Uses (net)

Residential For Other Uses (net)
Agriculture/Forestry For Other Uses (net)
Fishing For Other Uses (net)

Non-specified (Other)

For Other Uses (net)

The emission factors for the analyzed fuels were applied as default, using Tier 1 approach,
according with the IPCC provision (IPCC 1996 Guidelines, Vol. Il, Ch. 1, Table 1-2).

For the following fuels were applied country-specific emission factors, in order to use a Tier 2
approach:

- lignite;

- natural gas;

- refinery gas;
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- other bituminous coal;

- coke oven coke;

- transport diesel,

- residual fuel oil;

- heating and other gasoil;
- petroleum coke;

- motor gasoline™;

- industrial wastes.

* For the motor gasoline fuel the country-specific emission factor was calculated based on the

carbon content provided by the Romanian Ministry of Economy.

Based on EU-ETS reporting of the fuel consumption, estimated emissions and plant
specific emission factors and using the methodology provided through the Study “Elaboration/
documentation of national emission factors/other parameters relevant to National Greenhouse
Gas Inventory (NGHGI) Sectors Energy, Industrial Processes, Agriculture and Waste, values to
allow for the higher tier calculation methods implementation” the country specific emission
factors were calculated. The resulted values of the CS EFs are presented in the following table:
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Table 2. 2 The determination of the country-specific CO, emission factors for stationary combustion, based on EU-ETS

reporting
Lignite
2007 2008 2009 2010 zg\cgg%iso AL e

EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tco2 | [tco2/ | rco2 | rcoz | [rcoz | [tcoz | frco2/ | rcoz | frcoz/| frcozs| weoz | rcoz | rrcoz | ftcoz

/TJ] TJ] [TJ] [TJ] [ TJ] [ TJ] TJ] [ TJ] TJ] TJ] /TJ] /TJ] [ TJ] /TJ]
1Ala 9780 | 10214| 9423 | 9887| o91es| 9770| 80043| 9655| 9338| 9896| 8696 | 9449| 6767 | 943
WA EF 9780 | 10214 | 9423 | 9887| o9165| 97.70| 8904| 9655| 9338| 9896| 8696 | 9449 | 8767| 9438

Natural gas
2007 2008 2009 2010 2'(6)\\(?73%6\180 2011 2012

EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tco2 | [tco2/ | [tco2 | [rcoz | [rcoz | [rco2 | rco2/ | rcoz | [rcoz/| [rcozs| wecoz | rcoz | [rcoz | fcoz

ity | T | o |t | | | T | T | T T | T | Ty | T | T
1Ala 5456| 5521 | 5599 | 5599 | 5565| 5566| 55457 | 5552 | 5539| 5550| 5549 | 5549 | 5555 | 5556
1A1b 5490| 5550| 5595 | 5581| 5661| 5661| 5673| 5673| 5578| 5600| 5567| 5565| 5678 | 5678
1A1c 5674 | 57.02| 5633 | 5633| 5656| 5657| 5634| 5634| 5650| 5658| 5636 | 5636| 5645| 56.45
1A%a 5513| 5540 | 5534 | 5534| 5257 | s517| 5534 | 5530| s439| s531| 5541 s543| 5539 | 5539
1A2b 5505| 5533 | 5523 | 5522| 5610| 5614 | 5363 | 5611| 5436| 5586| 5589 | 5589 | 5621 5621
1A 5495| 5508 | 5505 | 5519| 5482| 5486| 5571| 5571| 5501| 5511| 5549 | 5551| 5547 | 5548
1A2d 5481| 5508 | 5544 | 5520| 5531| 5531| 5526| 5527 | 5520| 5523| 5534| 5534| 5533 5533
1A2 5475| 5444 | 5520 | 55020| 5549| 5550 | 5519 | 5519 | 5526| 5522| 5538 | 5538 5536 55.36
1A2f 5498| 5540| 5515 | 5516| 5540| 5541| 5553 | s547| 5529| s535| 5533| 532 | 5508 5520
WA EF 5480| 5520 | 5565 | 5568| 5531| 5549| 5548 | 5564| 5530| 5552| 5552 | 5552 | 5558 | 5558
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Refinery gas

Awerages
2007 2008 2009 2010 2007-2010 UL A2
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tCO2 | [tCO2/ | [tCO2 | [tCO2 | [tCO2 | [tCO2 | [tCO2/ | [tCO2 | [tCO2/| [tCcO2/| [tCcO2 | [tCcO2 | [tCO2 | [tCO2
/TJ] TJ] /TJ] /TJ] /TJ] /TJ] TJ] /TJ] TJ] TJ] /TJ] /TJ] /TJ] /TJ]
1Ala - - - - - - 57.305 57.31 57.31 57.31 57.30 57.30 56.50 56.50
1A1b 54.89 54.32 56.04 54.69 58.11 58.11 57.79 58.05 56.74 56.33 57.47 57.47 56.97 56.97
WA EF 54.89 54.32 56.04 54.69 58.11 58.11 57.71 57.93 56.77 56.38 57.42 57.42 56.90 56.90
Other bituminous coal
Awerages
2007 2008 2009 2010 2007-2010 e e
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tCO2 | [tCO2/ | [tCO2 | [tCO2 | [tCO2 | [tCO2 | [tCO2/ | [tCO2 | [tCO2/| [tCO2/| [tCO2 | [tCO2 | [tCO2 | [tCO2
/TJ] TJ] /TJ] 1TJ] /TJ] /TJ] TJ] /TJ] TJ] TJ] /TJ] /TJ] /TJ] /TJ]
1A1la 92.00 92.44 89.22 91.12 94.81 94.81 97.443 97.83 91.92 92.97 85.65 87.38 86.17 87.19
1A2f 94,51 94.50 97.28 97.28 95.34 95.37 96.92 94.00 96.37 95.56 94.97 9497 | - -
WA EF 92.97 93.24 93.43 94.34 95.19 95.20 97.04 94.88 94.64 94.55 91.08 91.80 86.94 87.91
Coke Owen Coke
Awerages
2007 2008 2009 2010 2007-2010 2L e
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tCO2 | [tCO2/ | [tCO2 | [tCO2 | [tCO2 | [tCO2 | [tCO2/ | [tCO2 | [tCO2/| [tCO2/| [tCO2 | [tCO2 | [tCO2 | [tCO2
[TJ] TJ] /TJ] /TJ] [ TJ] [ TJ] TJ] /TJ] TJ] TJ] [ TJ] [ TJ] [ TJ] [TJ]
1A2e 92.06 92.92 84.46 84.33 92.97 92.89 92.65 92.65 91.11 91.22 95.15 95.15 88.83 88.83
1A2f - - - - - - - - - - 95.16 95.16 94.13 94.13
WA EF 92.06 92.92 84.46 84.33 92.97 92.89 92.65 92.65 91.11 91.22 95.16 95.16 93.88 93.88
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Transport diesel

Awerages
2007 2008 2009 2010 2007-2010 2L 22
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tco2 | [tco2/ | [tcoz | [tco2 | [tcoz | tcoz | [tcoz2/ | [tcoz | [fco2/| rcoz/| rcoz | [tcoz | [fcoz | [tcoz
/T] a1 | T | Ty | T | T 11 | T | T T | Ty | T | T | T
1Ala 7325 7400 | 7753 | 7207 | 7a22| 740a| 73203 | 7275| 73| 12| me2| 720 | 73s6| 7356
1A1c 7305 | 7400 | 7242 | 7242 - - . | ma| sl - - - -
WA EF 7395| 7400| 7343 | 7235| 7422| 7404| 7320| 7275| 7374| 7320 702| 7292| 7356 | 7356
Residual fuel oil
Awerages
2007 2008 2009 2010 2007-2010 2 2
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tcoz | [tco2/ | [tco2 | rcoz | [rcoz | [tcoz | frco2/ | rcoz | rcoz/| frcozs| weoz | rcoz | rcoz | ftcoz
/T] a1 | T | Ty | Ty | T T | T | T T | Ty | Ty | T | T
1Ala 7773 7842| 7768 | 7767| 7773| 7760 | 70071| 7007 | 7704| 7812 7033| 7933| 7033| 7933
1A1b 7815| 7845| 7587 | 7576| 7846| 7842| 8075| s071| 7797| 7803| 8027 | 8027| 8010| 8010
1A% 7971|8010 - - - - - | 79m| s010] - - - -
1A2d 8508 | 8640 | 8459 | 8486 - - - .| ssor| ss39] - - - -
1A% 7895| 7920| 7854 | 7854| s042| s038| 7507| 7507 7877| 7898| 7695 | 7695| 7703| 7703
1A2f - | 7524 | 7s74| 7831| 7831 | 7831| 7831| 78| 7647 7831 | 7831
WA EF 7800| 7858 | 7686 | 7681| 7800| 7797| 7971| 7960 | 7802| 7815| 7949 | 7949 | 7948 | 7948
Heating and other gasoil
Awerages
2007 2008 2009 2010 2007-2010 2011 2012
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tco2 | [tco2/ | rcoz | [tcoz | [tco2 | rcoz | rcoz/ | [tcoz | [rco2/| rcoz/| rcoz | [tcoz | [rco2 | [tcoz
/T3] TJ] (1) | Ty | Ty | Ty TJ] 1TJ] TJ] TJ] 1) | T | Ty | T
1Ala 7096 | 7495 | 7997 | 7912| 7465| 7445| 73668 | 7366| 7432| 7420| 7320| 7331| 7408 | 7408
1A2 7346 |  7373| 7317 | 7330 - | | 30| mal| mss] - - - -
WA EF 7436 | 7446 | 7850 | 7787 | 7465| 7445| 7367| 7366| 7430| 7419| 7329| 7331| 7408 7408
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Petroleum Coke

Awerages
2007 2008 2009 2010 2007-2010 2011 2012
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tCO2 | [tCO2/ | [tCO2 | [tCO2 | [tCO2 | [tCO2 | [tCO2/ | [tCO2 | [tCO2/| [tCO2/| [tCO2 | [tCO2 | [tCO2 | [tCO2
/T3] TJ] T3] T3] /T3] /T3] TJ] /T3] TJ] TJ] /T3] /T3] /T3] /T3]
1Ala - - - - - - - - - - 11361 | 11361 | 10333 | 10334
1A2f - - 9452 | 9434| 9185| 9185 94.02 |  94.02 9373 9363| 9325| 9325| 9250 | 9250
WA EF - - 9452 | 9434 | 9185| 9185 94.02 | 94.02 9373| 9363| 9850 | 9850 | 96.83| 96.83
Industrial Wastes
Awerages
2007 2008 2009 2010 2007-2010 2011 2012
EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF EF Ox EF
[tCO2 | [tCO2/ | [tCO2 | [tCO2 | [tCO2 | [tCO2 | [tCO2/ | [tCO2 | [tCO2/| [tCO2/| [tCO2 | [tCO2 | [tCO2 | [tCO2
/T3] TJ] /T3] /T3] /T3] /T3] TJ] /T3] TJ] TJ] /T3] /T3] /T3] /T3]
1A2f 83.49 8349 | 8351 | 8351 83.18 | 83.18 84.36 | 84.36 8371| 8371 8350 | 8350 | 8381 | 8381
WA EF 83.49 8349 | 8351 | 8351 83.18 | 8318 84.36 | 84.36 8371| 8371| 8350 | 8350 | 8381 | 8381
Motor gasoline™
CS EF
[t CO,/TJ] 71.61
* motor gasoline country-specific emission factor is calculated based on the carbon content provided by the Romanian Ministry of

Economy.

Abbreviations used:

EF Ox
EF
WA EF

emission factor with oxidation included

emission factor without oxidation

weighted average of the emission factors
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